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ABSTRACT

This report is a record of experimental data obtained
from Fuel Failure Mockup bundle 2A, which simulated the con
figuration and power level of the Fast Test Reactor fuel.
Bundle 2A consisted of 19 electric cartridge heaters with
outside diameters of 0.230 in. spaced by 0.056-in. wire wraps
on a 12-in. pitch all enclosed in a hexagonal can.

The purpose of this test series was to obtain thermal-
hydraulic data for use in design of the Fast Test Reactor
core. The report includes a description of the system and
of the experimental procedures, a discussion of the data
reduction procedures, and tabulated data from the 93 experi
ments performed in this series.

Keywords: sodium, LMFBR, fuel pins, thermal experi
ment, hydraulic experiment, electrical heaters, data col
lection.

INTRODUCTION

This report describes the Fuel Failure Mockup (FFM),1 a sodium test

facility built specifically for testing simulated LMFBR core segments at

Fast Test Reactor (FTR) design power and coolant flow conditions, and

documents the data obtained from the test series conducted on one test

bundle. Analysis of the data, comparison with theoretical predictions,

and extrapolation to full-size conditions are continuing and will be re

ported in future reports.

The FFM is a large, high-temperature sodium facility in which 19-pin

bundles simulating LMFBR core segments have been subjected to thermal-

hydraulic testing at FTR conditions. The core segments are simulated by

electric cartridge heaters duplicating reactor fuel pin configuration and



heat flux. Spirally wrapped wire-like spacers containing both grounded

and ungrounded thermocouple junctions space the heaters in the assemblies.

These spacers have the same outside diameter and are installed at the

same pitch (12 in.) as the spacers used in the FTR.

Sodium has been circulated in the FFM at temperatures as high as

1200°F, and power levels in 19-rod test: bundles have been as high as

10 kW/ft in the simulated fuel elements. In bundle 2A, the highest total

power with all rods operating has been 368 kW. The facility has logged

4310 hr of sodium circulation and approximately 500 hr with some power on

the system. Flows as high as 227 gpm have been circulated through the

test bundle, and tests have been run in which the flow through the test

section has been adjusted to less than 1 gpm.

A number of heater bundles are scheduled to be tested in the FFM.

Bundles may differ in number and power rating of the heaters, placement

of instruments, configuration of the "can" which surrounds the bundle,

and in mode of installation (i.e., from the top or bottom of the test

section). Bundle 2A consisted of 19 pins 0.230 in. in diameter on

0.286-in. triangular centers, contained in a hexagonal can, and was in

stalled from the bottom of the test section. It consisted of a 6-in.-long

unheated entrance section, a 21-in. heated section, and a 3-in. unheated

exit section. The purpose of the bundle 2A experiments was to provide

data that could be used to design the fuel elements for the Fast Flux Test

Reactor (FTR) and to evaluate analytical models that have been proposed to

describe thermal-hydraulic behavior in the bundles.

DESIGN

Figure 1 is a simplified flow diagram of the system. A variable-

speed pump and throttle valves are used to vary sodium flow through the

test section, and a 440-kVA transfer bank provides electrical power to

the simulated fuel pins. Power to the individual heaters may be varied

from essentially 0 to 24.5 kW per element. A heat exchanger rated at

420 kW with an average sodium temperature of 1000°F removes the heat

that enters the system through the heaters in the test section. The rod

bundles can be installed through either the top or the bottom of the test
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section housing. A bypass line accommodates any excess flow of the pump.

The mixing tee is designed to reduce the potential for thermal fatigue

failure if the main and bypass streams are at substantially different tem

peratures. An oxide control and indicating system containing a cold trap

and plugging indicator is installed to reduce the oxide concentration in

the sodium to less than 5 ppm. A tank is provided for sodium storage when

the system is not in operation. Pressure transmitters, flowmeters, and

thermocouples are installed to measure the system operating parameters,

and Calrod-type heaters are installed on all the system lines to preheat

the system above the freezing point of the sodium. Design details of the

individual components are available in Ref. 1; Table 1 gives the present

and ultimate capabilities of the FFM system. The piping system is designed

according to the ANSI Code for Pressure Piping B31.1.0 - 1967 and is fab

ricated primarily from type 304H stainless steel purchased and upgraded to

applicable RDT standards.2 The facility will be adapted in FY 1974 for

operation with 37 full-length, full-power rods.

Heaters

The heaters used to simulate the individual fuel pins were manufac

tured by the Watlow Electric Manufacturing Company, St. Louis, Missouri,

in accordance with specifications given in Ref. 3- Figure 2 shows the

important characteristics of the heaters used in bundle 2A. Power, up to

176 V and up to 140 A, enters through the copper lead with relatively low

heat generation. Heat is generated over a desirea length in the Nichrome-V

winding. The core inside the winding and the insulation between the wind

ing and the type 316 stainless steel heater sheath are of compacted boron

nitride (BN). Temperatures on the inside of the heater sheath are measured

by alternate Chromel-Alumel bare wires 0.010 in. in diameter installed in

the 0.039-in. clearance between the heater and the sheath. These wires

are joined to the sheath to form intrinsic thermocouple junctions and are

insulated by the compacted BN. Prototypes of these heaters were tested

at powers up to 12.5 kW/ft and 1200°F. The bundle operated for over 470 hr

without failure over a six-month interval in the FFM. These heaters are

described in Refs. 4 and 5.



Table 1. Capabilities of the FFM

Present
Maximum capability

design With present test With 37-rod Maximum
section conversion potentiala

Power input, kW hh? kffj ll+OO

Test section temperature, °F 13OO 1300 1300 i'joo
Test section flow, gpm 52+ 100 ^QQ g

Radiator capacity, kW kV6 1+20 1500 10,000
Bundle size, heaters 19 jyb g_c

Pump pressure rise, psi 80 (at 2600 rpm) 130 (at 3500 rpm) 100 (at 3500 rpm) 100 (at 3500 rpm)
Sodium purity, ppm 02 <10 <10 <10 <1Q

10,000

The exiting pump can accommodate full size 217-rod subassemblies. Major revisions would be required to meet
these conditions. j.c4uj.xcu lu meet

••The test section can accommodate 37 rods, but power controls and heat dump limit operation to 19 full-power rods.
The test section can accommodate 91 rods, but power available can supply 37 rods with 3 ft heated length at full

power of 12.5 kW/ft. b
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Test Section and Rod Bundle

The test bundles are composed of 19 heaters assembled into a trian

gular pitch. A 0.056-in.-diam spacer wire wrapped on a 12-in. pitch is

attached to each of the 19 heaters (see Fig. 2). The heaters are spaced

so that the wire wraps on a given heater touch the adjacent heaters. The

wire wraps for each of the heaters contain two thermocouples, which may be

placed along the axial length of the heater to obtain temperature readings

wherever desired. The wire wraps are supplied with either ungrounded- or

grounded-junction couples. When grounded-junction couples are provided,

pairs of individual Chromel and Alumel thermal elements are attached to

the inside diameter of the 0.008-in. wall of the wire wrap. These grounded

thermal elements provide two thermocouples that can measure the temperature

on opposite sides of the wire wrap. By proper placement they can read tem

peratures in adjacent channels or at the wrap-heater interface and at the

outside of the wire wrap.

Bundle 2A was designed to investigate local internal flow and heat

transfer as affected by rod assembly spacers and to investigate the tem

perature profiles at and near the perimeter of a simulated FTR fuel pin

bundle and wrapper. Figures 3 and 4 show the configuration of bundle 2A

and the temperature instrumentation installed.

In these figures, the numbers in the large circles identify the heat

ers, and the numbers in the small circles indicate the axial position, in

inches from the start of the heated zone at which thermocouple junctions

exist. The position of the small circles relative to the large ones to

which they are tangent indicates the azimuthal position of the wire-wrap

spacer at the axial plane of the four internal thermocouple junctions.

It may be seen in Fig. 3 that the junctions in the ungrounded-type spacers

are at 2- and 12-in. spacings. The spacers containing grounded junctions

have both junctions at the same axial plane, arranged to measure tempera

tures on opposite sides of the spacers. Figure 4 shows how these spacers

were arranged azimuthally.

The crossed circles in Fig. 3 indicate the channels that had exit

temperatures measured by thermocouples in the exit rake; Figs. 3 and 4

also show the positions of thermocouples in the duct wall.
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The test bundle was designed to be installed with the terminal end

at the bottom of the test section with sodium flowing upward. This placed

the internal heater thermocouples at a plane 18 in. from the start of the

heated zone, which corresponds to the FTR midplane. Above this plane are

3 in. of heated length and 3 in. of additional unheated length. Figure 5

is a cross section of the test section in the configuration used for the

experiments reported. A thermocouple rake, shown in Fig. 6, was installed

at the outlet end of the bundle to measure the sodium temperatures at the

exit of the various flow channels in the bundle.

Figures 7 and 8 are photographs of bundle 2A during assembly. Fig

ure 9 shows the end of the bundle and the thermocouple rake, and Fig. 10

shows the lead end of the bundle after it was installed in the facility

and the instrumentation connected to the facility wiring.

Main Control Power

The power to the test section electric heaters is regulated by six

controllers which activate zero-voltage-firing silicon-controlled recti

fiers (SCRs) in series with the heaters. Normally each of five controllers

feed three heaters and one controller feeds four heaters. The six separate

control circuits can also be connected so that all heaters may be operated

from a common controller. The power to each set of heaters can be con

trolled from 0 to approximately 24.5 kW per heater. Experiments with

single heaters operating can be performed by disconnecting two heaters

from the relevant circuit.

The supply transformer tap settings are adjusted so as to maximize

the conducting time of the basically on-off SCR power control circuit and

thus to minimize heater rod surface temperature fluctuations. The bundle

is protected against massive failure of the heaters by a fast-acting elec

tronic circuit that diverts current from the failing heater.6
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Fig. 9. View of end of heaters and bundle lead-in section.
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Fig. 10. Bundle 2A installed in facility.
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Instrumentation

Data Acquisition System

Data are taken primarily with a Beckman Dextir data acquisition

system interfaced to a Digital Equipment Corporation PDP-8 computer.

Upon request, this system scans the level of preselected system measure

ment signals, records them on magnetic tapes to be used with data treat

ment programs on the IBM 360 computer, converts them to engineering units,

and lists them by teletypewriter at the test facility. The scanning rate

of the system is eight channels per second; overall accuracy is +0.07^ of

full-range scale, and resolution is one part in 10,000.

Instruments

Power to the test section is measured in the six individually con

trolled circuits (and a separate total circuit) by thermal converters

which are accurate to within 1%. Sodium flow is measured by two electro

magnetic flowmeters7 with accuracy of better than 1%. Flow measurements

throughout the full range of operation agree within 5% with values cal

culated by heat balances. Pressure measurements are made with diaphragm-

type NaK sealed transmitters8 which are welded into the piping systems at

points where pressure measurements are desired. The transmitters are

calibrated in situ, and readouts indicate an accuracy of Vfo. Thermo

couples for measuring the temperature of the sodium are fabricated from

premium-grade Chromel-Alumel thermocouple material and are within ±0.5°/o

accuracy. Calibration at isothermal conditions and subsequent corrections

bring the temperature measurement accuracy to within ±%.

OPERATION

General

On September 1, 1972, the facility had logged 4310 total hours, ap

proximately 500 of which were with the heaters operating at some power.

The test program was all performed during day shift operation under

the direction of either the facility technician or the project engineer.
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During off-shift hours the system was allowed to operate isothermally at

approximately 600°F and 20 gpm sodium flow. During abnormal conditions

an unattended operation monitoring system drains the sodium into the sump

and reduces the preheat input to the piping and components to zero. All

facility operational activities were performed in accordance with proce

dures specified in the FFM Operating Manual.9

The general procedure for obtaining data for a specific set of con

ditions was as follows:

1. set sodium flow to predetermined value by pump speed and/or valve

position adjustment,

2. set test-section sodium inlet temperature to predetermined value by

adjusting preheat Variac settings,

3. take five sets of isothermal data to be averaged for thermocouple

calibration and correction,

4. adjust power input to test-section heaters to value desired,

5. adjust radiator damper position and cooling air blower motor speed

as required to maintain constant inlet sodium temperature,

6. after system has stabilized take five to ten sets of data.

Data Handling

Starting with bundle 2A, semiautomated data-processing procedures

have been developed for the FFM. The data are recorded using the Dextir

data logging system, which also services other experimental programs in

the Reactor Division. Each set of readings contains about 140 items of

information, and at least five sets of readings are used to define a data

point. Sets of readings are normally taken 2 min apart; data are identi

fied on the Dextir master tape by date and time.

In the Dextir and associated equipment, analog data are digitized,

stored on a disk by a PDP-8 computer, and transferred to a master tape

which is then sent to the ORNL Computing Center for further processing.

The data from the FFM are retrieved and delivered to the data processing

group on punched cards. The data processing group inserts the following:

1. number of sets to define data point,

2. isothermal or test data,

I
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3. run number and parameters for 0RRIBLE,

4. failed thermocouples,

5. heaters operating,

6. channels blocked.

The cards are then read back into the computer with a data processing

program. The isothermal runs are used to determine the difference between

the individual thermocouples in the first section and one thermocouple

arbitrarily chosen as a reference. Also, all readings are first corrected

to a constant cold junction temperature of 150°F. (There are three cold

junction boxes in use, which are maintained at 150 ± 2°F.)

The test data are corrected and averaged, and the data are output as

tables and as punched card images which are stored on a disk pack on the

PDP-10 computer. From the card images, cards are made (for backup), tabu

lated data are printed, a calculation is made using the 0RRIBLE* code10

for the relevant experimental conditions, and graphs comparing the calcu

lated and observed temperatures are made.

Data Presentation Format

The data are tabulated in Appendix B. There are four pages of printed

data for each experiment. The first page contains operating data and a

heat balance; the other three pages contain tabulated temperature data for

ungrounded-junction wire-wrap thermocouples, grounded-junction wire-wrap

thermocouples, duct-wall thermocouples, thermocouples in channel exits,

and thermocouples inside heaters.

The temperature tables contain five columns of information, as

follows:

*0RRIBLE is the generic name of a series of computer codes for cal
culating the flow and temperature distribution in rod bundles which use
wire-wrap spacers. Details of the program are given in the reference.
Several versions of 0RRIBLE have been written. These include: 19 pins,
hexagonal duct, no area variation; 19 pins, scalloped duct, no area vari
ation; 19 pins, scalloped duct, variable areas (included both effect of
wire wraps and of bundle spiraling); 37 pins, hexagonal duct; and, 217
pins, hexagonal duct.



20

1. DESCRIPTION - This is a brief (20-character) description which

specifies where the temperature is being measured. Examples of the code

for each of the tables follow:

TC 15 04 U CH37

TC 01 18 C CH3

TC D OB 04

The thermocouple is in channel 37.

Ungrounded junction.

4 in. downstream of the start of

the heated section-

On rod 15.

The thermocouple is in channel 3.

Letters A, B, C, and D characterize
grounded-junction thermocouples.
The given wire wrap contains either
an AB pair or a CD pair. In an AB

pair, the wire wrap is at the center
of a channel. Junction A is against
the rod, and B is diametrically oppo
site. In a CD pair, the wire wrap
is in a gap. C faces the left-hand
channel and D the right-hand channel.

18 in. downstream of the start of the

heated section.

On rod 1.

4 in. downstream of the start of the

heated section.

Centered in face B. The duct-wall

thermocouples are either at the cen
ter of the face or at a corner. The

latter have a two-letter code (e.g.,
AB at the corner formed by faces A

and B).

A duct-wall thermocouple.



TC EC 03

TC R 01 18 AB
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At the end of channel 3.

Channel exit. EA designates a thermo
couple in the annulus outside the
bundle. In this case, the channel
number is that nearest the thermo

couple.

The heaters have either three (A, B, C)
or five (A, B, C, D, E) wires, alter
nately Chromel and Alumel, spot welded
to the inside of the cladding. Wires
A and B form this thermocouple; its
hot junction presumably is midway
between the attachment points of A and
B.

18 in. downstream of the heated section

inlet.

In heater No. 1.

Heater internal thermocouple.

2. TEMP. DEG F — The temperature measured by the thermocouple.

This is determined by calculating a least-squares line through several

observations (usually five) taken at 2-min intervals and taking the

value at time zero. Corrections are made for cold junction temperature

and for deviation from the reference thermocouple in an isothermal cali

bration run made on the same day.

3. STD DEV — The standard deviation of the set of observations used

to compute the mean. This is calculated by

Z(t - t ):
me an

n - 1

where n is the number of values used to find the mean.

4. T — T INLET — The difference between the temperature and the inlet

temperature. (The inlet temperature is taken as that measured by thermo

couple TC 313.)
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5. NORM T — The normalized temperature. This is the ratio of T — T

INLET (measured by TC 313) to the mixed-mean temperature rise through the

bundle obtained from the flow and power data.

EXPERIMENTAL PROGRAM AND DATA

Ten tests were performed using bundle 2A. The planned test conditions

and the date, time, and 0RRIBLE case number corresponding to the experiment

are given in a series of tables in Appendix A. The reduced experimental

data are presented in Appendix B, except for data from the first experi

ments, which are given here.

Test 1 consisted of isothermal pressure drop measurements at 600°F

and flows from 10 to 90 gpm. The results are given in Table 2 and Fig. 11.

The experimental program is given in Table A.l.

Test 2 (Table A.2) comprised experiments performed with all rods

heated uniformly. In this test, the effects of flow at constant power

and of power at constant flow were explored. Run 2-109 was repeated seven

different times, on four different dates, to search for possible bundle

aging effects. A slight change was observed from the first to the second

time the bundle was used but nothing after that. Three of the 2-109 runs

explored the effect of guard heating. The test section has a set of guard

heaters which are normally adjusted to give essentially adiabatic operation

of the test section. One run was made with the heaters adjusted normally,

a second with the heaters set so that the temperature at the heaters was

100°F higher than that of the test-section wall, and the third with the

guard heaters turned off, which produced a temperature 60°F lower than

that at the test-section wall. These tests showed that guard heat has an

insignificant effect.
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Table 2. Results of series 2, test 1,
isothermal pressure drop at 600°F

Run
Flow Ap
(gpm) (psi)

la 14.7 2.43
lb 19.4 3.73

lc 30.9 8.11

Id 41.2 13.68

le 50.7 20.16

If 60.6 27.34

lg 69.9 35.44
lh 79.5 44.48
li 88.4 54.68

Test 3 (Table A.3) consisted of six runs made at a nominal power of

5 kW/ft and with a 10$ (peak-to-average) power skew, which represents the

maximum power gradient across five rows of rods in the FTR. It was found

that temperature asymmetries occurred at uniform power due to the effects

of the wire-wrap spacers. Therefore, experiments were run with the power

skewed in two directions: one to amplify and the other to oppose the pre

existing effect of the spacers.

Test 4 (Table A.4) explored temperatures at low flows and powers simu

lating conditions in the FTR at the decay heat removal mode.

Test 6 (Table A.5) was performed with power applied to only the seven

central heaters. The intention was to investigate mixing from the central

region of the rod bundle to the peripheral region.

Test 9 (Table A.6) was planned to investigate the effect of wire-wrap

flow sweeping on the flow in peripheral channels. Six runs were made with

the three rods adjacent to one duct flat being heated in each run. The

skewing of the temperatures in the peripheral channels could then be used

to infer the tangential component of flow in the peripheral channels.

Test 10 (Table A.7) comprised 19 runs in which ~he 19 heaters were

heated separately at 10 kw/ft, with a flow of 54 gpm.. The transport of

energy from the heated rod through the bundle would indicate the mixing

characteristics within the rod bundle.
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Test 13 (Table A.8) was similar to test 10 except that a flow of

11 gpm and powers of 8 kW/ft were used. The lower flow magnified the

effect of the isolated single-rod heat sources.

Test 11 (Table A.9) was a series of eight runs at low flow with a

3:1 (max-to-min) power skew, to investigate potential flow problems in

the radial blanket of future LMFBRs. This was done at the request of

Westinghouse Advanced Reactors Division, which will do further experiments

in the future with realistic blanket rod configurations.

Test 14 (Table A.10) consisted of two runs made at 5 kW/ft (av) and

54 gpm (100$ flow) with the 3:1 power skew.

COMMENTS

This report is intended only to make the data from the bundle 2A

series available for study. Interpretations of the data will be pub

lished in separate reports.

Bundle 2 has proved to be unusually durable. No heaters were lost

during the present series of experiments, but two of the thermocouples

inside the heaters failed during operation of the bundle. No thermo

couples of other types failed during operation.
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Appendix A

EXPERIMENTAL PROGRAM, BUNDLE 2A

This Appendix presents tabulations of planned test conditions

and the date, time, and 0RRIBLE case number for the experiments.
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Table A.l. Test series 2, test 1

Purpose: To investigate the effect of system temperature on the
pressure drop across a simulated segment of an FTR
fuel subassembly

To perform an in situ calibration of all test-piece
thermocouples

"ontrol:

Test section

Run

Inlet

temperature

(°F)

Outlet

temperature

(°F)

Flow

(gpiO
Power

(kW/ft)

la 600 600 15 0

lb 600 600 20 0

lc 600 600 30 0

Id 600 600 40 0

le 600 600 50 0

If 600 600 60 0

lg 600 600 70 0

lh 600 600 80 0

li 600 600 90 0

asure: Test section inlet pressure, psig

Test section outlet pressure, psig
Cladding internal temperatures, °F
Spacer wire temperatures, UF
Hexagonal can temperatures, °F



Test series 2, test 2

Purpose: To provide base-line data on the temperature profiles that exist in a simulated
segment of an FTR core subassembly at typical operating conditions

To specifically investigate the temperature profiles at and near the perimeter
of a simulated FTR fuel pin bundle and wrapper

Control:

Run Inlet

temperature

(°F)

101 600

102 600

103 600

104 680a
105 830a

105 830a

109 600

110 600

111 600

109 600

104 708a
109 600

109 600

Measure: Test section outle

Test sec tion

Date Time
Flow

(gpm)
Power

(kW/ft)
Heater

0RRIBLE
case

54 2 All 12072 1151 602

54 4 All 12172 915 601

54 6 All 12172 1037 603

54 8 All 21072 1140 617

54 10 All 22472 1109 618

54 10 All 22472 1143 619

54 5 All 12172 1015 605

43.2 5 All 12172 1338 604

32.4 5 All 12172 1447 611

54 P All 30372 951 628

54 8 All 42472 1200 690

54 5 All 42672 918 693

54 5 All 42672 939 694

emperature, F
Test section inlet pressure, psig
Test section outlet pressure, psig
Cladding internal temperatures, °F
Spacer wire temperature, °F
Hexagonal can temperatures, °F

Inlet temperature raised to this value to increase the At in the heat dump as
required to reject the heat.

vo



Table A.3. Test series 2, test 3

Purpose: To determine temperature profiles in a simulated segment of an FTR fuel subassembly
near the wrapper with a linear power skew factor

Control:

Run

101

102

103

201

202

203

Inlet

Temperature

(°F)

600

600

600

600

600

600

Test section

Flow Power

(gpm) (kW/ft)

54 5.5

5.25

5.0

4.75

4.5

43.2 4.5

32.0 4.5

54 4.5

4.75

5.0

5.25

5.5

43.2 4.5

32.0 4.5

Measure: Test section outlet temperature, °I
Test section inlet pressure, psig
Test section outlet pressure, psig
Cladding internal temperatures, °F
Spacer wire temperatures, °F
Hexagonal can temperature, °F

Heaters

8, 18, 19
2, 7, 9, 17
1, 3, 6, 10, 16
4, 5, 11, 15
12, 13, 14

8, 18,
2, 7, 9, 17
, ,,, o, j-u,

4, 5, 11, If
12, 13, 14

16

Date Time

12472 1128

12572

12572

12472

12572

12172

1058

1402

1319

1004

1447

0RRIBLE
case

607

610

630

609

612

o



Purpose:

Control:

Table A.4. Test series 2, test 4

To investigate core temperature patterns with laminar flow conditions
in the test section at afterheat power levels

Run Inlet

temperature

(°F)

101 600

102 600

103 600

104 600

105 600

201 600

202 600

203 600

204 600

205 600

205 600

205 600

Test section

Date Time
Flow

(gpm)
Power

(kW/ft)
Heater

0RRIBLE
case

1.0 0.19 All 20472 1459 616

2.0 0.37 All 20472 1118 615

3.0 0.56 All 20472 949 614

4.0 0.74 All 20372 1443 613

5.0 0.93 All 20372 1054 627

1.0 0.37 All 30172 1432 626

2.0 0.74 All 30172 1324 625

3.0 1.11 All 22972 1423 624

4.0 1.48 All 22872 1602 620

5.0 1.85 All 22872 1421 621

5.0 1.85 All 22872 1450 622

5.0 1.85 All 22972 1037 623

u>



Table A.5. Test series 2, test 6

Purpose: To determine mixing effects in a simulated segment of an FTR fuel subassembly
by heating the centrally lc cat ed seven he£ ter pins

Control:

Run

Test sect ion

Date TimeInlet

temperature

(°F)

Flow

(gpm)
Power

(kW/ft)
j-leaters

0RRIBLE
case

101 600 54 10 1—7 30672 1309 631

102 600 40 1C 1-7 32172 1033 680

103 600 30 10 1-7 32172 952 679

104 600 20 10
"i __/"-;

Measure: Test section outlet temperat ure cF

Cladding internal temperatures, °F
Spacer wire temperatures, °F
Hexagonal can temperatures, °F

(V)



Table A.6. Test series 2, test 9

Purpose: To further investi.gate effect of wire--wrap sweeping on hexag onal duct

tempe ratures

Control:

Test section

Run Date Time
0RRIBLE

case
Inlet

temperature

(°F)

Flow

(gpm)
Power

(kW/ft)
Heaters

101 600 54 10 8, 18, 19 30672 1345 633

201 600 54 10 8, 9, 10 30672 1417 634

301 600 54 10 10, 11, 12 30672 1450 632

401 600 54 1' 12, 13, 14 30772 850 635

501 600 54 ]/' 14, 15, 16 30772 940 637

601 600 54 -0 16, 17, 18 30772 1037 636



Table A.7. Test series 2, test 10

Purpose: To investigate the effect of heat flux and coolant flow on the test-
section thermocouples

Control:

Test sec tion

Date TimeRun Inlet
0RRIBLE

temperature

(°F)

Flow

(gpm)
Power

(kW/ft) Heater
case

104 600 54- 10 1 30872 1233 638
204 600 54 10 2 30872 1316 639

304 600 54 10 3 30872 1411 640
404 600 54 10 4 30872 1459 641
504 600 54 10 5 30972 831 642
604 600 54 10 6 30972 1003 643
704 600 54 10 7 30972 1035 644
804 600 54 10 8 30972 1101 645
904 600 54 10 9 30972 1132 646

1004 600 54 10 10 30972 1225 647
1104 600 54 10 11 30972 1255 648
1204 600 54 10 12 30972 1324 649
-1 --\ SS ) r {-\r\

UOU ^4 10 23 30972 1351 650

1404 600 54 10 14 30972 1414 651

1504 600 54 10 15 30972 1439 652
1604 600 54 10 16 30972 1527 653

1704 600 54 10 17 30972 919 654
1804 600 54 10 IS 30972 1507 655

1904 600 54 10 19 31072 915 656

104 600 54 10 1 30372 1215 629

4^



Table A. Test series 2, test 13

Purpose: To inves"tigate the effe ct of heat flux and coolant flow on the test-

section thermocouples

Control:

Test section

Date TimeRun Inlet

temperature

(°F)

Flow

(gpm)
Power

(kW/ft) Heater

0RRIBLE
case

104 600 11 8 1 31072 1347 657

204 600 11 8 2 31072 1417 658

304 600 11 8 3 31072 1452 659

404 600 11 8 7 31372 1432 660

504 600 11 8 8 31372 1451 661

604 600 11 8 9 31372 1511 662

704 600 11 8 6 31372 1358 663

804 600 11 8 5 31372 1336 664

904 600 11 8 4 31372 1311 665

1004 600 11 8 10 31472 904 666

1104 600 11 8 11 31472 933 667

1204 600 11 8 12 31472 1010 668

1304 600 11 8 13 31472 1033 669

1404 600 11 8 14 31472 1110 670

1504 600 11 8 15 31472 1157 671

1604 600 11 8 16 31472 1220 672

1704 600 11 8 17 31472 1302 673

1804 600 11 8 18 31472 1334 674

1904 600 11 8 19 31472 1358 675
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Table A.9. Test series 2, test 11

Purpose: To investigate the steep power gradient at low power levels and low flows
expected in LMFBR demonstration reactor blanket

Control:

Test section

Run

101

102

0.571 1, 3, 6, 10, 16
0.457 4, 9, 11, 15
•:..343 12, 13, 14

103 60 J 3 1.714 ••', 18, 19 33072
1.114 2, 7, 9, 17
9;.857 1, 3, G, 10, 16
•'1.626 4, 5, 11, 15
0.514 12, 13, 14

Inlet

temperature

(•f)

Flow

(gpm)
Power

(kW/ft) Heaters
Date Time

0RRIBLE
case

60C 1 0.571

0.371

0.286

0.229

0.171

8, 18, 19
2, 7, 9, 17
1, 3, 6, 10,
4, 5, 11, 15
12, 13, 14

16

32872 1416 681

o JG 2 1.143

0.743

8, 18, 19
2, 7, ", 17

32972

32972

1101

1126

6 A?.

6-'4

3072 1401

1524

2972 1242 695

<i .286 '- y
18, 19

1 .486 9 7, '.', 17
1 .143 1, 3, 6, lu, 16

.914 9, 5, 11, 15

.686 12 , 13, 14

.171 • J 18, 1:'-
o .22''.' 2, 7, 9, 17
.286 1, 3, u, 18, 16

371 ^y 5, 11, 15

;J 571 12 13, 14

x .3-4'i
- ? 18, 19

9 457 2, 7, 9, 17

571 i. 3, 6, 10, 16

743 4> 5, 11, 15

l) 143 12 13, 14

0 514
~'> IS, 19

0 680 7, 9, 17
0 857 1. 3, 6, 10, 16

1 114 4. 5, 11, 15
1 714 12 13, 14

M 686 " > IS, 19
0 914 2, 7, 9, 17
0 143 1. 3, 6, 10, 16

1 4-6 4. 5, 11, 15
^ 286 12 13, 14

20^ 600 3 0.514 8, IS, 19 33072 1056

204 600 4 ;i.686 -', 18, 19 33072 1458



Table A.10. Test series 2, test 14

Purpose: To impose 3/l power skew on bundle to exaggerate temperature differences
across the bundle and across the hexagonal flats to further investigate
temperature anomalies seen in ±10^ power skew runs

Control:

Test section

temperature (gpffi) (kw/ffc) Heaters
Run Inlet _ _ " Date Time ^>BKLBLE

Flow Power TT , case

^

101 600 54 7.50 8, 18, 19 42572 941 691 ^
6.25 2, 7, 9, 17
5.00 1, 3, 6, 10, 16
3.75 4, 5, 11, 15
2.50 12, 13, 14

201 600 54 2.50 8, 18, 19 42572 1023 692
3.75 2, 7, 9, 17
5.00 1, 3, 6, 10, 16
6.25 4, 5, 11, 15
7.50 12, 13, 14



Table A.11. Test series 2, test 12

Purpose: To determine the effect of guard heat on bundle performance

Control:

Test section

Run Inlet

temperature

(°F)

Flow

(gpm)
Power

(kW/ft)
Heater

Date Time
0RRIBLE
case

CO

101 600 54 5 All 32072 1027 676

102a 600 54 5 All 32072 1351 677

103b 600 54 5 All 32072 1533 678

Guard heaters adjusted 100°F above test section temperature,

Guard heaters turned off. Temperature approximately 60°F
below test section temperature.
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Appendix B

EXPERIMENTAL DATA

Appendix B consists of the tabulated experimental data. There are

six tables on four pages for each run. The runs reported are 601—605

and 607-694; run 606 was isothermal, and no temperature distribution

data were generated.
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iPt-RATING DATA PQR FFM SERIFS
WHICH WAS DON- CM 12072

OFSCR IPTIflN

H = ATCP 1 PHi8=c w •;

HCATE~ 8,18,19 POKER
HTR 12, 13, 14 PfivfK
HTR 2 ,7,9,17 POWER
HTR 4,5,1 1,15 PCNER
HTR 3,6,lCf16 PHWFR
TOTAL ~ONFR

T"ST S-CT FLO-:, GPM
TFST S"CT INL^T PR
TtST SrCT OUTLFT PR

TOTAL FLC'x, G=H
CJMP CUTLCT Df, p si
Dy^p s DEE D , :'f9i
BLOOF- SPpFp, rpm
AIR =L:"W ( 200 c ) CFM
TC 31 3 T'ST SrCT IN

TC 31 7 T^ST SCCT CUT
30 0 Pljvp OUTLcT

318 R4CIAT0W IN
334 PACIATPR OLT
33 6 PU-P INLET

33 2 pAD Air. IN

33 1 RAP AIP CUT

TC

TC
Tf

TC
T r-

TC

2 T

1151

MEAN VALUf

3.44

10.08

10.01

13.48

13.69

13.04

6 3.22

54.29

33.23

3.94

106.77

34.50

14 7 3.83
18 6.11

1.06

581.02

611.84

5 3 0.40

613.59

5 7 3.88

580.51

100.63

287,40

UN 101

STANDARD DEVIATION

0.009

0.013

0.021

0.031

0.031

0.019

0.114

0.122

0.033

0.042

1.023

0.064

0,937

2.711

0.006

1.341

2.088

1.8 74

2.513

2.026

1.876

0.527

1.532

HEAT FAL-S-NC1

HEAT SUP°L IED

HEAT ADD^C TO SODIUM
PEPCFNT HEAT BALANCE

ON SODIUM FLOWING THROUGH BUNCL =
HY DUMMY FUEL RODS = 217672.00 BTU/HR

= 227093.88 BTU/HR
104.3 3
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RESULTS E3F UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 2 RUN 101 DONE ON 12072 1151

TEMP STO RISE AB NORMALIZED

DESCRIPTION DE3 F DEV INLET T TEMP

587.5 1.746 6.45 0.218

595.1 . 1.833 14.06 0.476
600.0 1.983 18.94 0.641

595.3 1.929 14.30 0.484

601.4 1.975 20,40 0.691

602.2 1.947 21.21 0.718
591.7 1.812 10.65 0.3S1

599.1 1.962 18.12 0.613
599.8 1.978 18.73 0.634
598.6 1.836 17.59 0.595
609.8 1.830 28.83 0.976
607.3 1.965 26.29 0.890

603.6 2.024 22.56 0.764
612.7 1.950 31.70 1.073
603.9 2.009 22.89 0.775
602.2 1.912 21.15 0.716
615.3 1.946 34.29 1.161
604.9 1.871 23.85 0.807
610.0 1.952 23.98 0.981

605.1 2.230 24.12 0.817
623.1 1.995 42.07 1.424
622.5 2.005 41.48 1.404

605.6 1.915 24.61 0.833
618.0 1.826 36.98 1.252
616.4 2.011 35.37 1.197

TC 1 504U C H 37

TC 1706U C\^ 21

TC 180 7U CH 24

TC 1108U CH 31

TC 0409U C H 13

TC 0 50 9U C H 3

TC 1009U ZH 29

TC 1409U Z h 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 3 5

TC 1 516U CH 37

TC C817U 0 H 9

TC 1217U C H 33

TC 1318U Z^ 34

TC 1718U CH 22

TC 1219U ZH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0 421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

RESULTS FOP GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 2 RUN 101 CONE ON 12072 1151

DESCRIPTION

TC 0118C CH 3

TC 0618D CH 4

TC G618C CH 19

TC 0219A HEATER

TC 0219B ZH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0 718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 03198 CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

619.5 1.826 38.51 1.304

616.9 2.112 35.85 1.214

615.1 1.788 34.12 1.155

617.2 1.764 36.19 1.225

613.6 1.731 32.59 1.103

615.5 1.8 97 34.47 1.167

610.5 1.725 29.51 0.999

620.1 2.0 83 39.09 1.323

617.7 2.286 36.70 1.242

617.4 1.980 36.39 1.232

612 .2 1.825 31.18 1.055
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iPERATING DATA

WHICH WAS

44

FOR FFM SERIES 2 TEST

DCNE ON 12172 915
2 PUf

DESCR IPTION MEAN VALUE

HEATER 1 POWER KW 6.95

HEATER 8,18,19 POWER 20.35
HTR 12, 13, 14 POWER 20.20
HTR 2,7,9,17 POW^R 27.42

HTR 4,5,11,15 POWER 27.55
HTR 3,6,10,16 POWER 26.41
TOTAL POWER 127.67

TEST SECT FLOW, GPM 54.36

TEST SFCT INLET PR 33.06
TEST SCCT CUTLET PR 8.97
TOTAL PLOW, GPM 107.56

PUMP OUTLET PR, PS I 34.23
PUMP SPE^D, ?PM 1478.80
3L0WER SPEED, RPM 488.11

AIR FLOW (200 F) CFM 2.63
TC 313 T^ST SECT IN 601.76
TC 317 TEST S^CT CUT 663.56
TC 30 0 PUMP OUTLET 601.66
TC 31 8 RADIATQ3 If, 660.84

TC 334 RADIATOR OCT 596.00
TC 33 6 PUMP INLET 600.74
TC 332 RAD AIR IN 94. 13

TC 33 1 RAD AIR CUT 206.10

102

STANDARD DEVIATION

0.013

0.030

0.032

0.058

0.039

0.042

0.195

0.052

0.112

0.047

1.112

0.072

0.739

0.624

0.143

0.791

0.776

0.742

1.63 3

0.695

0.844

0.305

0.659

HEAT BALANCE ON SODIUM
HEAT SUPPLIEn BY DUVMY
HEAT ADDED TO SODIUM

PERCENT HEAT BALANCE

FLOWING

FUEL POi

THROUGH BUNDLE

S = 440125.00 BTU/HR

= 453419.94 BTU/HR

103.02
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RESULTS e:i

FF'* SERI=S

46

DUCT ,iA,LL THERMOCOUPLES

2 TI"ST 2 RUN 102 DONE 12 172 915

TEMP STD RISE A3 NORMALIZED
DESCRI p T10 N DEG i= DEV INLET T TEMD

TC D0304 DUCT R 6 05.8 0.648 4.06 0.068

TC DOE 04 OUCT ~

6 04.6 0.923 2.8 6 0.048

TC D0F04 D IX T P 6 04.3 1.010 3.00 0.05 0
TC D0S08 DUCT R 618.6 0.6 79 16.86 0.231
TC DODOS D LC T ft

611 .3 1.112 10.08 0.16 8
TC D0F08 D L-C T C 613.6 0.3 40 11.84 0.197
TC D0B12 DUCT R 607.3 1.018 6.04 0.101
TC D0E12 0 UCT r~ 622.3 1.323 20.50 0.342

TC D0F12 0 LC T p 617.7 0.911 15.94 0.26 6
TC DOB 16 0 LC T B 635.4 2.028 33.62 0 . 5 d 0
TC D0D16 OLCT n 622.3 0.795 2 0.54 0.342
TC D0E16 0 LC T c 627.3 0.739 25.5 8 0.42 6
TC D0D18 OUCT D 625.3 0.7 74 23.50 0.392
TC DOE 18 D LC T F 630.9 0.7 66 29.14 0.486

TC DA318 DUCT A 3 633.7 0.8 60 31.98 0.533
TC DDE13 DUCT DE 628.4 0. 3 34 26.66 0.444

TC DEF18 DLCT c F 6 3 0.5 0.8 96 28.76 0.430
TC D0F18 DUo"T r 633.2 0. 889 31.42 0.524

TC DF.A18 DUCT ^A 634.5 0.925 32.76 0.546
TC D0B21 DLCT p 635.0 1.267 33.24 0.554

TC D0D21 DLCT fX
633.6 0.963 31.86 0.531

TC D0F21 DUDT f" 645.1 1.4 82 43.3 3 0.722
TC DOB 2 3 DLCT R 640.0 1.121 3 3.26 0.63 8
TC D OD 2 3 DLCT r. 640.0 1.295 3 8,28 0.638
TC D0E2 3 DUCT c 649 .3 1.2 09 47.5 8 0.793

RhSULTS FOR "THEPMOCO UPLES J N C 4.ANNEL EX] TS
FFfA SFR IES 2 TEST 2 RUN 102 DONE ON 12172 9 15

TEMP STD RISE A h NORMAL 1Z
DESnUP TION DEG F DEV INLET T T E MP

TC EC03 FX IT CH 3 677.3 1.124 76.0 0 1.257
TC EC16 EXIT CH 16 671 .2 1.250 69.44 1.15 8
TC EC17 EX IT CH 17 653.2 1.415 56.4 3 0.942
TC EC34 EX IT CH 34 652.8 1.351 51.0 0 0.350
TC EC35 EX IT CH 35 653.4 1.1 14 51.6 3 0.86 2
TC EC3 6 EX IT CH 36 655.2 1.047 53.4 8 0.392
TC EC06 EX IT CH 6 678.9 1.182 77.16 1.236
TC EC08 EX IT CH 8 666.8 0.865 65.06 1,085
TC EC27 EX IT CH 27 653.3 1.0 86 51.56 0.36 0
TC EA36 EX IT ANN Ec 656.7 0.938 54.9 0 0.915
TC EA27 EX IT ANN BC 655.3 1.133 53.5 2 0.892
TC EA28 EX It ANN C 6 54.0 0.730 52.26 0.871
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RESULTS FOR

FFM SERIES

47

THERMOCOUPLES INSICE HEATERS

2 TEST 2 RUN 102 DONE ON 12172 915

TEMP STD RISE AB NORMALIZED

DESCRIP HON DEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 719.4 2.3 64 117.64 1.961

TC R0219AB HTP 2 INT 728.5 5.051 126.74 2.113

TC R0418A3 HTR 4 INT 734.9 5. 068 133.14 2.219

TC R0518AB HTR 5 INT 713.8 5.8 76 112.08 1.868

TC R121 SAB HEATER 12 695.0 1.548 93.26 1.555

TC R1318DF HEATER 13 721.0 1.512 119.20 1.987

TC R1418AB HEATER 14 710.5 1.718 108.74 1.813

TC R 1618A3 HEATER 16 730.9 4.725 129.14 2.153

TC R 1718AB HEATER 17 711.2 3.059 109.48 1.825

TC R1817A3 HFATEP 13 699.7 3.602 97.94 1.633

TC R1918CD HEATER 19 712.9 3.536 1 11.14 1.853

TC R01183C HEATER 1 729.2 2.261 127.44 2.124

TC P0118CD HEATER 1 743.0 1.214 141.22 2.354

TC R0118DE HEATER 1 731 .7 1 .991 129.92 2.166

TC R02193C HEATER 2 727.8 13.760 126.08 2.102

TC R041 SBC HEATER 4 72 9.8 2.111 128.04 2.134

TC R0418CD HEATER 4 723.7 2.337 121.94 2.033

TC R0418DE HEA TER 4 731.5 1.146 129.76 2.163

TC R05183C HEATER 5 716.7 3.6 07 114.98 1.917

TC R0518CD HEATER 5 713.4 4,263 1 16.66 1.945

TC R0718BC HEATER 7 717.0 1.469 115.24 1.921

TC R0718CD HEATER 7 710.9 5.904 109.18 1.820

TC R0718DE HEATER 7 717.2 4.315 115.46 1.925

TC R081 SBC HEATER P. 727.4 1.577 125.68 2.095

TC R1718BC HEATER 17 721.3 2.099 119.50 1.992

TC R191 SBC HEATER 19 725.8 1 .397 124.02 2.067

TC R1918DE HEATER 19 713.1 5.287 111.32 1.856



48

n PIRATING DATA FOR FFM SERIES -2 TFST 2 PUN 10 3

WHICH -IAS DONP ON 12172 1037

DESCR IPTION MEAN VALUF STANDARD DEVIATIO!^

HEATER 1 POWER KW 10.45 0.014

HEATER 8,18,19 PQaER 30.93 0.048

HTR 12, 13,14 POWER 30. 16 0.048

HTR 2 ,7,9, 17 POv.^R 41.10 0.C54

HTR 4,5,11,15 POWER 41.25 0.057

HTR 3,6,10,16 POWER 40. 10 0.065

TOTAL POWcP 191.94 0.26 1

TEST SECT FLOW, GPM 54.78 0.08 7

TEST SECT INL^T PR 33.27 0.144

TEST SECT 0UTLcT PR 9.00 0.085

TOTAL cLOW, GPM 108.34 1.266

PUMP OUTLET PR, P SI 34.40 0.052

DUM? SPEED, RPM 1487.00 0.707

BLOWER SPEED, RPM 10 09,40 0.543

AIR FLflW (200 F) CFM 15. 14 0.323

TC 313 TE ST SEC T IN 60C.19 0.49 4

TC 31 7 TFST SECT CUT 693.53 0.410

TC 30C PUMP OUTLET 600.80 0.49 8
TC 318 RADIATOR IN 691.77 0.451

TC 33 4 RADIATOR OUT 535.13 0.919

TC 33 6 PUMP INLFT 599.98 0.297

TC 33 2 PAD AIP IN 88. 55 0.304

TC 33 1 RAD AIR OUT 166.10 0.091

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUFL RODS = 662475.69 BTU/HR
HEAT ADDED TO SODluv = 690805.75 BTJ/HR
PERCENT HEAT P'LANC" = 104.?-'.

I

I
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OPERATING DATA

WHICH WAS

POR FFM

DONE ON

SERIES

210 72

2 TEST

1140

2 RUN 104

DESCRIPTION MEAN VALUE

HEATER 1 POWER KW 14.41

HEATER 8, 18,19 POWER 42.26
HTR 12, 13,14 POwEP 41.74
HTR 2 ,7,9,17 POWFR 57.03

HTR 4,5,11,15 POWER 56.50
HTR 3,6,10,16 POWER 55.44

TOTAL POWER 264.93
TEST SCCT FLOW, GPM 54.37
TEST SCCT INLFT PR 32.31
TEST SECT CUTLET PR- 8.68
TOTAL FLOW, GPM 109.88
PUMP OUTLET PR, PSI 33.98
PUMP SPEED, °PM 1458.33
BLOWER SPEED, RPM 1128.00
AIR FLOW (200 F) CFM 19.69

TC 313 TEST SECT IN 634.26
TC 317 TEST SECT OUT 815.03
TC 300 PUMP OUTLET 685.26
TC 318 RADIATOR IN 813.42
TC 334 RADIATOR OUT 672.34
TC 336 PUMP INLET 6 8 5.27
TC 33 2 RAD A IP IN 76.65
TC 33 1 PAD AIR OUT 165.77

STANDARD DEVIATION

0.015

0.033

0.065

0.064

0.047

0.033

0.082

0.115

0.107

0.041

1.636

0.080

1.033

0.0

0.422

0. 130

0.207

1.256

0.138

0.093

0.247

0.452

0.207

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLF
HEAT SUPPLIED BY DUMMY FUEL RODS = 913102.25 BTJ/HR
HEAT ADDED TO SODIUM = 939262.25 BTJ/HR
PERCENT HEAT BALANCE = 102.86

I
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RESULTS FOR

EEV SERIES

55

THERMOCOUPLES INSIDE HEATERS

2 TEST 2 RUN 104 CONE CN 21072 1140

TEMP STD RISE AB NORMALIZED
DESCfJ jp HON DEG F DEV INLET T TEMP

TC R0118A3 HTR 1 [ NT 929.8 1.923 2 45.5 8 1.932

TC P0219A3 HTR 2 '[NT 924.2 2.201 239.90 1.887

TC R0418AB HTR 4 [NT 973.7 1.672 2 89.48 2.277

TC R0518A3 HTR 5 '[NT 922.7 2.328 2 38.47 1.876

TC P1218A3 HEATER 12 876,8 1.293 192.5 5 1.515

TC R1318DE HEATER 13 935.8 0.437 251.58 1.979

TC R141 SAB j_jC A J Cj? 14 911.7 1 .379 227.44 1.789

TC R1618A3 HEATFP 16 956.7 3.997 272.45 2.143

TC R1718A3 HEATER 17 909.0 0.6 26 224.76 1.768

TC P1817A3 HEATER 13 8 78.9 5.951 194.64 1.531

TC R 1918CD HEATER 19 927.1 8.062 242.81 1.910

TC R01183C HEATER 1 951 .3 3.792 2 67.0 8 2.131

TC R0118C0 HEATCR 1 975.8 0.962 291.52 2.293

TC R0118DE HEATER 1 957.6 0.526 2 73.3 3 2.150

TC R0219BC HEATEP 2 917.6 39,100 233.37 1.836

TC R041 BBC HEATER 4 944.5 1.321 260.28 2.047

TC 30418CD HEATCR 4 939.4 0.331 2 55.13 2.007

TC P0418DE HFATER 4 953.6 0.5 86 2 69.3 3 2.119

TC R051 SBC HEATER 923.0 3.404 238.74 1.878

TC P0518CD HEATER 5 926.0 0.963 241.78 1.902

TC R0718BC HFiT-P 7 925.6 0.5 00 241.35 1.898

TC R0718CD HEATER 7 917.6 4.250 233.33 1.835

TC P0718DE HEATER- 7 913.1 2.401 228.87 1.800

TC R081 SBC HEATER 8 943.2 1.238 258.95 2.037

T r R171 SBC HEAT PR. 17 913.6 0.310 229.34 1.B04

TC R191 SBC HEATER 19 936.9 0.865 252.65 1.987

TC 3. 1918DE HEATER 19 915.5 6.448 231.21 1.819
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CiJTLE~ ^
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t XT Dqr
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CT~AL
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TOFAT
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'AD AI- CUT

"EA^ BALANCE CN SODIUM

HEA' SUPPLIED FY DU^MY

KFAm ADDED TC ECDTUV

FEFCE^'T HEA- EALANCE

MEAN VAIDE

14. 17

41.49

41.05

56.01

5 5.51

5 4.54

260.5 2

55. 18

3 3.92

8.ES

115.36

35.84

1500.47

112 5.67

19.48

705.22

829.03

1019.02

82 5.0 9

691 .6 1

705.7C

81.57

172-55

:ANDA=D DEVIATION

0.017

0.04 3

0.04 1

0.06 2

0.067

0.058

0. 323

0.066

0.079

C.04 0

1.18 8

0. 057

1.642

G.90 0

0.303

0. 48 1

0. 656

0.49 3

1. 107

0. 549

0. 421

0.613

0. 412

FLOWING THFCUGH E0NEIE

FUEL "CD^ = 897358.75 R'D/H-

8 97736.69 3TU/H?

100.04
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ES rjT ~ C TTf." UNGROUNDED JUMC^I^N THE^^CCZ"OF I EQ

F?• C V V T T? Q 2 ^EST 2 FUN 104 DONE ON 42472 1200

T £M~ STD FIFE AE NORMALIZED

DESC-IP-ION DEG F DEV J*-T £i- T T E^ P"

C 1504U CH 37 733.9 0.539 28.73 0.232

C 17 06U CH 21 764.3 C.556 59.03 0.4 77

C 18 07U CH 24 781 .6 0.647 76.41 0.617

C 1108U CH 31 764.4 0.552 59. 19 0.4 78
1— 0409U CH 13 793.4 0.697 88.23 0.713

c 0509'! CH 3 791.4 0.497 86.21 0.697

c 10 0 9 U CH 29 750.7 0.62C 45. 49 0.3 68

C 14 09U CH 17 779.0 0.564 73.77 0.596

c 16 090 CH 21 782.0 0.607 76.82 0.621

C 19 14U CH 24 780.5 0.513 75. 3G 0.6 08

c 08 15U CH 8 825.5 0.6 0 4 120. 32 0.972

C 13 16 0 CH 35 814. 1 0.581 108.84 0.879

C 15 16 U CH 37 795.8 0.677 90.58 0.732

c 0817U CH 9 840.5 0.685 13 5.27 1.0 93

C 12 170 CH 33 800.0 0.648 94.82 0.766

c 13 18U Cv. 34 794. 1 0.565 88.89 0.718

C 17 1 8 U CH 22 841 .C 0.582 135.80 1.097

C 12 1 9 U CH 32 804.7 0.578 SS.49 0.804

c 18 19U CH 24 828.7 C.544 123- 47 0.998

c 1120U CH 31 814.3 0.548 109.04 0.881

C 04 2 1U CH 13 878.2 0.634 173.00 1.398

c 05210 CH 3 880. 3 0.618 175.05 1.414

C 10 210 CH 29 806.2 0.604 101.00 0.816

c 14 210 CH 17 857.4 C.617 152.23 1.2 30

C 16210 CH 21 850.7 0.651 145.50 1.176

RESULTS FCF GF

FF^ EE-IES 2

>UNDED JUNCTION THF^MOCCOPLES

'EST 2 PUN 104 DCME CN 42472 1200

TIP STD FISE AE NORMALIZED

T) '" C {"" w T "DTi T -D K DEG F DEV INLET T tE«5P

C 0118C CK 3 865.8 0.810 160.55 1.297

C 06 18D CH 4 856.4 0.653 151. 16 1.221

C 06 18C CH 19 849.7 0.517 144.44 1.1 67

c 02 19A HEATEF 2 865.9 0.651 160.6 8 1.298

c 0219E CR 10 848.9 0.526 143.66 1.161

c 09 19A HT~ 9 EXT 859.8 0.825 154.62 1.249

c 0919B CH 29 836.3 0.701 131.04 1.059

c 07 18C CH 5 866.3 0.645 161.07 1.301

c 0718D CH 6 856.C 1.219 15C.74 1.218

c 0319A HSACEF 3 856. 1 0.50 4 150.91 1.219

c 0319B CR 12 838.5 C.556 133.30 1.0 77
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60

IPERATING C^TA FOP i

WHICH WAS CONE
:pM SERIES FT:

EN 22472 1109
ST 2 RUN 105

3ESCP IPTICN

HEATER 1 Pnw^c

HEATER 8,18,19
HTR 12, 13,14 P0
HTR 2 ,7,9,17 PO
HTR 4,5,11,15 P
HTR 3 ,6,10,16 P
TOTAL POWER

TEST SECT ELO'o,
TEST SCCT INLET

TEST SECT CUTL-

TOTAL FLOV, GPM
RUMP CUTLET PR,
PUMP SPEED, »PM
BLOWER SPPED, P
AIR FLOW (200 F

TC 313 TEST S-C

TEST SPC
PUMP OUT

RACIATGR

RADIATOR

PUMP INL

PAC AIR

RAC AIR

TC 317

TC 30C

TC 31 8

TC 334

TC 33 t

TC 33 2

TC 33 1

KW

pOWER

WER

'/: F R

OWER

"WER

GPM

PR

T PR

P SI

PM

) C^M

T IN

T OUT

L^T

IN

OLT

ET

IN

OUT

MtAN VALUE

17.55

51.19

5 0.92

69.57

68.46

67.53

322.30

5 5.88

33.91

8.82

116.08

35.08

1524.60

1132.00

19.36

830.20

985.32

833.47

933.34

823.62

832.92

84.31

19 8.52

STANDARD DEVIATION

0.009

0.022

0.013

0.0

0.018

0.052

0.0

0.031

0.0 76

0.039

1.099

0.030

0.394

1.000

0.220

0.411

0.146

0.287

0.263

2.76 3

0.146

0.335

0.219

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCL-
HEAT SUPPLIED PY DUMMY FUEL ROHS = 1113625.00 RTU/H"?
HEAT ADDED TO SODIUM = 1105827.00 BTJ/hP
PERCENT HFAT BALANCE = 99.57



RESULTS f=OR

FFM SERIES

UNGROUNDED

2 TFST 2

61

JUNCTION THERMOCCUPLES

RUN 105 CONE ON 22472 1109

TEMP STD RISE AS NORMALIZED

DESCRI 3TI0N DEG F DEV INLET T TEMP

TC 1 504U CH 37 865 .7 0. 193 35.46 0.228

TC 1706U CH 21 9 04 . 5 0.2 73 74.2 8 0.477

TC 1807U CH 24 925.7 0.2 58 95.48 0.613

TC 1108U Zh 31 904.9 0.287 74.73 0.430

TC 0409U CH 13 940.8 0.2 90 110.56 0.710

TC 0509U CH 3 937.3 0.199 107.09 0.687

TC 1009U CH 29 886.9 0.146 56,6 8 0.354

TC 1409U C H 17 922.6 0.2 07 92.3b 0.593

TC 1609U CH 21 925.7 0.2 28 95.46 0.613

TC 1914U CH 24 924.8 0.228 94.56 0.60 7

TC 0815U CH 8 980.3 0.273 150.12 0.964

TC 1316U CH 35 966 .4 0.2 63 136.20 0.874

TC 1516U C H 37 942 .7 0. 146 112.50 0.722

TC 0817U C H 9 9 96.3 0.305 166.11 1.066

TC 1217U CH 33 947.2 0.2 42 116.98 0.751

TC 1318U CH 34 941.5 0.145 111.35 0.715

TC 1718U CH 22 998.0 0.137 167.76 1.077

TC 1219U CH 32 952.7 0.4 35 122.51 0.786

TC 1819U :h 24 1615.5 0.3 69 785.28 5.041

TC 1120U CH 31 963 .5 0.233 133.33 0.856

TC 0421U Ci- 13 1044.8 0.386 214.63 1.378

TC 0521U CH 3 1047.2 0.531 217.01 1.39 3

TC 1021U CH 29 955.4 0.457 12 5.19 0.804

TC 1421U C H 17 1020.5 0.403 190.35 1.222

TC 1621U Ch 21 1005.3 0.386 175.09 1.124

RESULTS FOR

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES

2 TEST 2 RUN 105 DONE ON 22472 1109

TEMP STD RISE AB NORMALIZED

DESCR] PTION DEG F DEV INLET T TEMP

TC 0118C CH 3 10 32.9 0.645 202.67 1.301

TC 0618D CH 4 1018.0 0.645 187.85 L.206

TC 0618C CH 19 1008.4 0.531 178.21 1.144

TC 0219A HEATER 2 1034.3 0.2 06 204.11 1.310

TC 0219B CH 10 1009.0 0.170 178.83 1.148

TC 0919A HTR 9 EXT 10 22.6 0.645 192.43 1.235

TC 0919B CH 29 995.2 0.370 165.03 1.059

TC 0718C CH 5 1034.1 0.403 203.87 1.309

TC 0718D CH 6 1018.4 1.008 188.19 1.208

TC 0 319 A HEATEP 3 1020.0 0.386 189.8 3 1.218

TC 0319B CH 12 9 96.4 0.209 166.19 1.067



c ^ ScJLTS c0

CF'-' S - - I E S

62

DUCT c'aLL THERMOCOUPLES

2 TFST 2 RUN 10J DONE 0 "2 47 2 1109

TEMP STD RISE A:5 NORMAL I

CESrR P ^ 1 0 r DEG F '^EV INLCT T TEMP

TC [. 03 04 :jlct p 840.8 0.175 10.5 o 0.06 8

TC D0E04 •.:• uc t r 837.0 0 .203 0.3 2 0.044

TC DOP 0 4 0 Lr T F 837.0 0.203 6.82 0.044

TC D03 0 3 D UC T '-•• 345.7 0.223 15.50 0.099

TC DODO 8 D Lr T r^

853.1 0 .301 22.86 0.147

TC OOP 08 DUrT F 860.2 0.199 30.01 0.193

TC D OR 1 2 D LC T ~~i 368.7 '"5.228 3 3.4 6 0.247

TC 0 OF 1 2 DLrT z 374.7 0.27 3 44.50 0.286

TC D0F12 )U'~T T~

86 7.7 0.39a 37.47 0.24 1

TC D0316 D LC T 5 912.6 0. 146 82.42 0.529

TC COD 16 D LC T rs

879.3 0.263 49.12 0.315
TC 0 OF 1 6 n LC t r 8 92.0 0.496 61.83 0.397
TC 0 OD 1 8 )LCT »x

8 8 7.2 0.450 57.0 3 0.366
TC DOE 18 DUCT r 8 99.3 0. 199 o9.07 0.44 3
TC D A3 1 3 DL/CT *• iC 908 .3 0 .435 73.16 3 . 5 12
TC DDE 18 DUCT r- £_

8 8 2.3 0.258 52.12 0.335
T C 0 E E1 8 0 OCT c c 8 94.2 0.310 63.96 0.411

TC "OF 13 DLCT p 9 07. 4 0.318 77.2 4 0.49 b

TC EFA18 ^ Lr T P X 9 08 .4 3.265 78.17 0.502
TC D 03 21 IHFT 3 905 .2 0.514 7 5.0 2 0 . 4 3 2
TC D0D21 DUCT P 90 7.8 0.376 17.5b 0.49 3

TC n 0 c 2 1 DLCT F 9 3 8 . 0 0 . 3 HI 107.84 0.692
TC C'0^2 3 DLCT o 921 .2 '; .369 90.9^ 0.53 4

TC C0D23 D IC T n 922.3 0 .384 92.55 0.594
TC HQF23 J Lr T r 949.2 0.210 119.0 2 0.76 4

c p SULTS PH -rH-r M'ifd JDLoS I N C lANNEL EXITS
P'F -1 SEk rc s 3 Tt ST 2 RUN 105 DONP ON 22472 1109

T E 'A ° STD ^ I SE A :- N OPMAL I Z

DESCP PTH in; DEC P DEV INLET t T c ,• p

TC PC03 CX IT CH 3 1024.5 9.531 1 94.35 1.247

TC EC16 PX IT CM 16 1010.1 0. 810 179.9 3 1.155
TC EC 17 EX IT CH 17 974.3 0.4 32 I 44.C 5 0.925
TC EC34 EX IT CH 34 96 0.0 0.487 129.8 5 0 .833
TC rrC35 FX IT CH 3 5 963 . 0 0.3 18 132.81 0.8 52

TC EC3r, EX IT C H 36 966.5 0.637 136.3 3 0.875
TC CC36 EX IT CH 6 10 31.3 0.40 3 201.05 1.290
TC FC03 EX IT CH 8 10CO. 5 0.052 170.2ft 1.09 3
TC EC27 p< IT CH 27 955.0 0.3 77 124.3 5 0.801

TC EA3 6 CX IT A M* r f 96 9.0 0.185 138.7 6 0 . S 9 1
TC •-A27 EXIT A N;* *C 959.6 0.52 5 129.39 0.831
TC rA2 8 FX IT AN* r

959.2 0. 5 02 128.98 0.328
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"DERATING roT? rP-

.-,'HICH WAS n0N

E F SERI ES

2 2 4 7 2

2 T:

1143

ST 2 RUN 105

DFSFP IPTK-N MFAN VALUE

HE Air IV 1 PCWrC «:, 17.65

HEATER 8, 18,10 POWER 51.47
HTO 1 2, 13, 14 POl'^E 51.15
HTR 2,7,c,17 PnWEP 69.Si

HTR 4,5,11,16 PCWE-r 68.77

HTR 3,5,10,16 POWER 67.81

T^TAL POWER 323.58

TEST cr~CT FLTWt GPV 5 4. 6 3

TFST S-CT INLrT PR 32.91

TEST S^CT CUTLET PP 8.64

TOTAL cLOW, GPM 115.46
PJMP OUTLET PR , PS I 33.91
PUMP SPTFD, RPM 1495.80

BLOWER SPEED, RPM 1131.4C
AIR FLnW (?00 F) C.PM 19.12

TC 313 TE^T SECT IN 8 3 6.18
TC 317 TEST SeCT CUT 994.32
TC 30C PUMP OUTLET 8 3 3.48
TC 118 RADIATOR IN 9 9 3.32
TC 33 4 & AD I ATP!? HUT 325.87
TC 33 6 PUMP IMLTT 837.26
TC 3 3 2 RAD AP- IN 85.02
ir 33 1 p /\p a j ir cijt 2 0 0.18

STANDARD DEVIATION

0.018

0.0 36

0.0 36

0.06 1

0.06 1

0.052

0.349

0.0 40

0 .15 3

0.0 54

1.776

0.086

0.837

0.543

0.32 3

0. 0 B )

0.171

0.08 9

0.0 52

1.00 2

0.039

0.320

0.039

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLF
HEAT SUPPLIED BY DUMMY FUEL ROPS = 1115884.00
HEAL -\DDF[; Tn SOLIUM = 1 1O07U3.O0
PERCENT HEAT BALANCE =• 98.64

BTU/HR

bTu/hr
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FE^A'IFG DA~\A FO" F-i^ -ETEF 2 T Fx
which wac dc::e CV. 12172 1013

' Ti v

FFCC :a" VATHE

HEA'E" 1 T~^WFr KW

HEAT" 8,18,19 "OWE'
F"""- 12,13,14 FCWE"
P~" 2,1,9,17 FCKEF

H—' 4,5,11,15 FO'EF
3,6,10,16 ticv:e"

"CTAL
-jtct r

r 0 WE ~

F.CT FLOW, GD'
TEE- "EC" TKIE'r

""""AL FLPW, GFiv
pljvn -,j|TT p-- pn ^

FU*F TEED, ~F*
BT WE" F F EED, - Fc-
A"^ FLEW (200 F) CFV

TEC" EEC* IF

~EC" EEC" nri"

FLIT T!T.T

D AD "ATT IF
-ADIACT ri]T

PUT TTE"'

°AD AIr T

"AD AT" ru~-

c 313

c 317

c 300

c 318

c 334

c 336

c 332

c 331

FT

a .39

26.. 3 5

25. 7.3

3 5. 02

3 5. 2C

34. 16

16 3. 74

54. 72

33. 2E

8. 9 7

108. 08

34. 35

i-83. 4C

744. 66

7. 74

60 0. 2 5

67 9. 8 6

60 0. .3 3

67 9. 2 3

60 0. 0 9

60 0. 45

88. 8 5

179.30

109

FA~D DEVIATION

0.00 5

0.01 8

0.011

0.030

0.018

0.026

0.114

0.07 9

0. 08 5

0.04 1

0. 476

0.06 4

0.548

0.52 2

0. 23 5

0. 65 6

0.498

0.45 1

0. 45 7

10.028

0.45 1

0, 23 0

0. 147

HEA"* BALANCE CF 3TIr!f! FLTwIFG TTUGH EMMET E
HEAm SrirxTCEL LjY DUMMY FUEt CODS = 564670.06 B~n/»-
HEA~ ADDED T crnTFi"! = 588372.44 B'"!!/HT
FF^CE'r HE A" BATA>'CE = 1G4.20



cEFUL TC FT OF

FFM FEET1vS 2

DESTIFTOF

~"C 15040 CH 37

'C 17060 CH 21

""C 18 07 U CH 24

^C 11080 CH 31

mC 04 090 CH 13

C"C 05 0 9U CH 3

'C 1009TJ CH 29

TC 1409H CH 17

"C 16090 CH 21

^C 19 14 IT CH 24

^c 08 15II CH 8

TC 13160 CH 35

TC 15 160 CH 37

T 08 17 0 CK 9

TC 12 170 CH 33

oC 1318 U 34

^C 17 18U CH 22

TC 12190 r* it 32

'C 18 190 CH 24

TC 11 200 CH 31

TC 04 2 10 CH 13

TC 05210 CH 3

T 10210 CH 29

TC 14210 CH 17

"C 16 210 CH 21

69

;foufded JUNCTION

'EST 2 PUN 109

THEFHOCCUFLES

DCFE CN 12172 1C13

T •RMT) STD PISE AE NOPMALIZED

DEG F DEV INLET I T1 ;FM C

617,9 0.451 17.66 0.231

637. 1 0.503 36. 83 0-482

649.9 0.670 49.68 0.6 50

638.3 0.457 38.02 0-4 97

656.2 0.512 55.94 0.732

655-2 0.266 54. 92 0.719

630.2 0.410 29.91 0-391

647. 1 0.456 46.83 0.6 13

648.5 0.512 48.22 0.631

648, 1 0.410 47.83 0.626

676.8 0.451 76,58 1.002

668.7 0-554 68.49 0.896

657.9 0.656 57,7C 0.755

684.7 0.512 84- 44 1.105

661.1 0.266 6 0. 8 6 0.796

656.4 0.466 56. 18 0.7 35

685.2 0-456 84.91 1.111

664.2 0-873 63. 92 0.836

678,6 0.899 78-4C 1.0 26

667.1 0.917 66. 85 0.875

710.8 1.147 1 10-56 1,447

712. 1 0-766 111.89 1.464

664,6 1-114 6 4.32 0.8 42

696.7 1.023 96. 41 1.262

693,2 0.888 92-97 1-217

- "Rc jiTT o KC* C ~ OTJ M D £ £ JUNCTOR T FfEFMOCCOFLES

FF*i SERIES 2 TEST 2 FUN 109 DTE CK 12172 1013

rrrvD STD FIFE AE NOFMALIZED

DESCTPTTQT* DEG F BEV TJ1T Ft T '-ngisj r>

t C 01 1 8 C C H 3 702.6 1.146 102. 3 1 1.3 39

TC 06 18D CH 4 6 96.1 0.852 95. 81 1.254

TC 06 18C CH 19 689,9 0.9 65 8 9-68 1.173

TC 02 19A HEATEr 2 702.0 1.161 101.72 1.331

TC 02 19E CH 10 692,1 1.212 91.85 1.202

TC 0919A HT~ 9 EXT 697.0 1.284 96.80 1.267

~C 0919B CH 2 9 683.2 1.161 82- 98 1.086

tc 07 18C CH 5 704.5 1-090 104.22 1.364

~C 0718B CH 6 695.7 1.044 95. 44 1,249

tc 0319 A HEATE- 3 697.6 1.271 97.40 1.275

^C 03 19B CH 12 685.3 1.056 85, 1C 1. 1 14
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-ES0LTS FO- THE^MOC'

FP!* FE-IES 2 TEST

71

'OPLES tNStDE HEATET

2 -UN 109 DOME CN 1217 2 1013

T£MF STD FISE AE NORMALIZED

DESCFTFT?Tf] >.T CEG F DEV INLET T '.. il F: r

TC •=0 11 SAB HmF 1 IFT 750.3 1.441 150.oe 1.964

TC -0219AB HTF 2 INT 747.8 0.585 147.54 1.931

TC -0418A3 HT 4 : - VT 773.8 0.907 178.54 2 . 3 36
-C

-0518AB HTF 5 IFT 745.5 2.30 1 145.24 1.901

TC ^1218AB HSATE" 1 2 717,3 1.106 117.06 1.532

TC '1318DE HEATE- 13 754. 1 0,931 153. 87 2,0 13

TC F1418AB HEAmE? 14 733.0 1.391 137.76 1.803

TC ?1618AB HEATE'5 16 765.2 2.487 164,96 2.159

T T718AB HEATE^ 17 740.5 1.090 140. 22 1.8 35

TC -1817AB HEA"E" 18 718.3 1.567 1 18.54 1-551

"C T918C3 HEATE- 19 741. 1 1.58C 14C. 82 1.8 43
^c "0 118BC HEATE? 1 766.8 1.502 166.52 2.179
rr r- "0118CD HEATE? 1 7 78.6 0.727 178. 38 2.334

~C TQ118DE HEATF 1 765-9 1.225 165.63 2.167

TC P02198C HEAT^J 2 805.6 17.762 205.34 2.687

~c T41 SBC HEA'TEF 4 762.5 0,716 162. 25 2-123

TC ~0418CD HEATEF 4 757.0 0-757 156.77 2.051

TC -0 413DE HEAT- 4 763.7 0-932 163-42 2. 133

TC P05183C HEAT" 5 740.5 3.124 140,26 1.835

~C "0518CD HEATET IC 750.3 0.758 150.03 1.9 63

'C -071 SBC HEA"E- 7 743.1 0.856 147.87 1.935

TC -50 713CD KEFE" 7 741.7 2.608 141.46 1.851

TC -0718DE HEATE" 7 747.2 1.568 146.98 1.923

TC F08183C KEATEF 8 758.6 0.746 158.32 2.072

TC T718BC HEATT 17 741.6 0.892 14 1. 3 6 1.8 50
-c

T918BC HEAT"' 19 754. 1 1-364 153.81 2.0 1.3

TC ?1918DE HEATE^ 19 743. 1 0.764 147.84 1.9 35



72

DFVIATICN

BATING [ATA FHt c p m SERIES ? TEST 2 FUN 109

WHICH -JAS 0CNr CN 3C3 72 951

")ESCF IPTI'N M-EAN VALUE STAN)AR0 0

HMTEP 1 Prw-P KW 8.9 3 0.004
HCAIEC' 8, 16, 19 POWER 26.45 0.01 c
HTR 12,13,14 PO'-Ek 2 6.86 0.020
HT^ 2,7,9,17 PO;,FR 35. 17 0.0 32
HTR 4,5,11,15 PCWFR 35.^2 0 .027
HTP 3,6,10,16 PCWEP 34.43 0.028
T.lTsL POWEF 164.£3 0.151
t^ST SECT FLOW, GP.v 5 4.63 0.092
TESI SrCT INL-T PR 34.05 0.149
T^SI SrrT CUTLET PP 8.72 0.071
TOTAL FLOW, GPM 113.13 1.510
PUMP CUTLET PR , PSI 35. 19 0.0=1
PUMP SPEED, RPM 1508.33 0.516
3L0WEP SPEED, » PM 707.92 0.3 66
A IP PLOW (200 F) CFM 7.09 0.131
TC 313 TFST s-CT IN 618.60 0.190
TC 31 7 TEST SECT CUT 6 96.01 0.326
TC 3 0C PUMP OUTLET 620.21 0.251
TC 318 RADIATOR IN 695.54 0.193
TC 134 RADIATOR OUT 6 10.20 0. 163
t: 331 pu^p inlp;t 618.84 0.201
TC 33 2 PAD Ale TO 32.53 0.399
TC 33 1 P AC A IF OUT 177.38 0.071

HEAT MAL4NCF

HEAT SUPPLIE!

HEAT ".DC EC T(.

PEEC FNT HP AT

ON SODIUM FLOWING THROUGH BUNCLE

FY DUMMY FUEL RODS = 567436.25 STJ/HR
1 SODIUM = 563?36.13 3TJ/HP
BALANCE = 100.14



-E5ULTS FOF

F^ SERIES

UNGROUNDED

2 TEST 2

DESCRIPTION

T[ 1504U C F 37

TC 1706U C h 21

TC 1 807U C. h 24

TC. 1 108U C F 31
t r 0409U CH 13

TC 0 509U CH 3

TC 100EU C H 29

TC 1409U CH 17

TC 1609U C H 21

TC 1914U C H 24

TC 0815U CH 8

TC 1316U CH 35

TC 1 516U C H 37

TC 0 817U Ch 9

TC 1217U CH 3 3

TC 1318U C H 34

TC 1718U C H 27

TC 1219U CH 32

TC 1819U C H 24

TC 1120U CH 31

TC 0 421U CH 13

TC 0 52 1 U C H 3

TC 1021U CH 29

TC 1421U C H 17

TC 1621U C H 21

73

JUNCTION THERMOC':uples

RUN 109 DONE ON 30372 951

JPMp STO RISE A E NORMALIZED

DEG F DEV INLET T TEMP

635.9 0.2 08 17.31 0.224

655.4 0.137 36.77 0.476

6 66.8 0.163 48.16 0.62 3

6 5 5.8 0.193 37.22 0.482

6 73.5 0.317 54.92 0.710

6 72 .2 0.190 53.64 0.694

646.8 0.086 28.20 0.365

664.3 0.2 01 45.6 8 0.59 1

666.9 0.3+7 48.28 0.625

664.8 0.206 46.19 0.598

6 93.5 0.175 74.90 0.96 9

635.3 0.201 67.16 0.869

6 74.7 0.143 56.13 0.72 6

701.0 0.317 82.43 1.066

677.0 0.163 58.42 0.756

673.5 0.219 54.86 0.710

703.3 0.117 84.72 1.096

679.4 0.415 60.81 0.7 87

694.9 0.571 76.28 0.987

638.4 0.9 73 69.82 0.903

726.9 0.517 108.34 1.40 2

727.3 0.571 10 8.70 1.406

682.2 0.398 63.62 0.823

713.2 0.438 94.62 1.224

709.3 0.310 90.72 1.174

r- r SULTS F" jF GEO UNDFO JUNCTI CN THERMOCOUPLES
pFr

'. SEFIe"S 2 TEST 2 RUN 10 9 DONE CN 30372 951

TEMP STD RISE Afi NORMALIZED

DESCR] P TION DEG F DEV INLET T TPMP

TC 0 118C CH 3 719.2 0.439 100.62 1.302

TC 0 61 3D CH 4 711.2 0.648 92.63 1.198

TC 0613C C H 19 707.0 0.2 79 88.36 1.143

TC 0219A HEATER 2 717.0 0.842 98.3 6 1.272

TC 0219B CH 10 706.8 0.660 88.18 1.141

TC 0919A H TP 9 FXT 713.6 0.870 95.05 1.230

TC 091 9B CH 29 699.4 0.558 80.78 1.045

TC 0 718C C H 5 718.8 0.398 100.18 1.296

TC 0718D C H 6 711.7 0.914 93.10 1.204

TC 0319A HCATEP 3 711.5 0.412 92.95 1.202

TC 0319B CH 12 700.9 0.561 82.27 1.064
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RESULTS FOP

FFM SERIES

75

THEPMOCOUPLES INSIDE HEATERS

2 TrST 2 RUN 109 DONE ON 30372 951

TEMP STD RISE AB NORMALIZE

DESCRIPTION CEG F DEV INLET T TEMP

TC R0118AB HTP 1 [NT 767.1 1.786 148.5 0 1.921

TC R0219AB HTR 2 [NT 757.8 3.364 139.24 1.801

TC R0418A3 HTP 4 [NT 796.2 1.056 177.57 2.297

TC R.0518A3 HTR 5 [NT 764.5 1.373 145.90 1.887

TC R1019A3 HEATER 10 700,9 62.519 82.30 1.065

TC R1218AB HEATER 12 736.3 0.746 117.65 1.522

TC R1318DE HEATER 13 771.3 0.264 152.75 1.976

TC R 1418A.B HEATER 14 759.8 0.788 141.16 1.826

TC R1518A3 HEATER 15 735.2 30.795 116.60 1.508

TC R1618A3 HEATER 16 779.6 2. 160 161.01 2.0 83

TC R1718A6 HEATER 17 757.5 0.187 138.94 1.797

TC R1817AB HEA T^R 18 734.1 1.410 115.50 1.494

TC R0118BC HEATER 1 779.0 2.928 160.45 2.076

TC R0118CD HEATER 1 792.6 0.666 174.00 2.251

TC R0118DE HEATEP 1 782.2 0.217 163.58 2.116

TC R0219BC HEATER 2 754.9 20.071 136.30 1.763

TC R0418RC HEATER 4 776.8 1.199 158.16 2.046

TC R0418CD HEATER 4 769.6 0.105 151.04 1.954

TC R0418DE HEATER 4 769.1 0.351 150.54 1.94 8

TC R05186C HFA TPP 5 766.6 1.8 97 147.98 1.914

TC P 051 SCO HEATER 5 766.8 0.702 148.21 1.917

TC R0718BC HEATER 7 766.1 0.382 147.54 1.939

TC R071 SCO HEATER 7 763.4 3.115 144.76 1.873

TC R0718DE HEATER 7 757.8 1.447 139.16 1.800

TC R0318BC HEATER
2

774.8 0.553 156.20 2.021

TC R10196C HFATER 10 902.0 94.116 283.45 3.667

TC R1718BC H EATER 17 759.1 0.702 140.52 1.818

TC R1918DE HEATER 19 763.6 1.206 145.05 1.877



fPATING

WHIG I-

" TA

OA S pn

E:;C!- IPTI

r m SE -IPS

FN 42 6 72

H E A T t- P 1 P P !-i«-- !-• K u

MFAT--R 3,18,10 P'U-.^R

HTR 12,13, 14 p-Hi'ER
HTR 2 ,7,9 , 17 PO'iFP

HTR 4,5,11,15 PPOEP
HTR 3,o,10,16 POWER
TOTAL PONRi-'

TFST S'CT FLOW, GPM
TF ST S;r;C F INLCT Pf,

TE ST S;TT OUTLET PR

TO TAL ':LOaI, GPM
°U MP C1JTLr T Pf- , PS I
DUMp SPEED , R P M

BL OOF R SPi: tn, r pv

AI R FLC:w (200 F) CFM
TC 3 1 3 TFS T S f r T J M

TC 31 7 TES T SrCT CUT
TC 30 C P U V! P OUTLET

TC 31 8 p a r IA TOR IK
TO 3 3 4 RAT I A TOR OUT

TC 33 6 PUM P I NL f- T

TC 33 2 RAF A Ie IN]

TC 33 1 R A n AF- OUT

76

? TEST

916

2 f-UN 109

M--AN VALU!

8.80

2 5.93

2 5.42

3 4. 64

34.69

33. 78

161.84

54.40

3 3.73

R.89

114.04

3 6.05

1436.60

666.60

6.18

624.42

7 00.62

6 2 3.63

699.93

613.56

624.94

81.53

13 0.32

STANDARD DEVI UIO

0.06 J

0. 184

0.173

0.2 6^

0 .2+1

0.231

1.2 46

0.0F1

0.0 46

0. 060

1.292

0.0 36

1.517

0.331

0.078

1.23 4

1.587

1.18 7

1.5 66

1.424

1.18 2

0.182

0. 356

HEAT PALANCE 1^ SnOHjy PLOWING THROUGH RIJNPLF
HEAT SUPPLIER PY DIW-'Y FjrL RODS = 557532.7S BTJ/ho
HEAT ACDFP T- SOTIUK = 556108. bi nTU/H*
°ERCFNT HEAT ^ALANC- = ^0.74



77

ULTS F ? - UNET 'OJOD:~9 JON'
SExI-S 2 T-SF 2 xUN

TICr. THER MOCCUFLES

109 DONE ON 42672 913

e to: I '-'

TC 1 50 4 U : p 37

TC 17C6U o n 21

TC i 807U 0 H 2 4

TC 1106 0 C H 3 1

TC 0409U - l l3

TC 0 509O C H 3

TC 10CF0 : h 2 9
-r- "

1 .. I40EU C H 17

TC 160CU ; h 21

TC 1914U C H 24

TC 0 615 0 En a

TC 13ioU : H 35

TC 1 516 U C F 37

TC 0 817 0 C H c

TC 1217U C u 3 'x

TC 1318 0 - u 3 4

TC 1718U C H 2 2

TC 1219U c u 32

T" r 1 81 9U C r- 24

TC 1 120U C H 31

TC G421U 0 H 13

T r 0 52 10 i" t- 3

TC 1 02 i U C H 2 9

TC 1421U — L- 17

TC 1621U C r 21

TEMP STD PISE AB NORMAL 11

CE G F 0 E V INLET T TEMF

642 .0 1.2 40 17.54 0.230

66 0.7 1.477 36.2 6 0.47 6

6 6 9.4 1.3 87 45.00 0 . 5 3 1

66 0.7 1. 185 36.2 6 0.475

677.4 1.327 53.02 0.694

6 7 7.6 1.5 29 53.42 0.699

651 .9 1.327 2 7.50 0.350

6 6 9 . 5 1.32c 45.10 D.5C0

6 7 2.3 1. 5 03 4 7.86 0.626

669 . 6 1.461 45.04 0.59 3

6 97.9 1.301 73.48 0.962

6 9 0.4 1.619 65.96 0.E63

6 6 0.4 1.491 56.00 0.73 3

7 06 . 9 1. 545 82.46 l.C7c

652.3 1. 3 94 5 3.42 0.76 5

678.3 1.477 53.8 6 0.70 5

7 03.5 1. o3p 34.04 1.13 0

63 5.3 1.3 99 6 0.90 0.797

7 00.8 1.5 35 76.42 l.OGO

6C1 .9 1.295 67.62 0.864

731 .9 1.3 24 107.4o 1.40 7

7 31.5 1 . 3 74 107.40 1.406

6 36.4 1.484 62.0 0 0.812

716.3 1.653 92.42 1.210

711 .8 1 . 609 37.36 1.144

-cS'JLTS c0

FFM SPFIES

G^~UNDrD JUNCTION THEPMDCOUPLES
2 TCST 2 RUN 1C9 DONE ON 42672 913

ESCRIpTICO

T C 0113C C E 3

TC 0618D CH 4

TC 0 613C Z^ 19

TC 0 21C-A H r - T-

TC 0 219B C H 10

TC 0919A 4F Q

TC 0919B C H 29

TC 0 718C CH 5

TC 0713D C F 6

TC 0 319 A H F; TR

TC C319B C H 12

FXT

JC MD STD RISE AB NORMALIZE

DEG F DEV INLET T TEMP

723.3 1.903 99.4 2 1.30 1

714.9 1.532 90.46 1.164

711.9 1.573 87.4 3 1.145

718.2 1.680 93.80 1.228

711.0 1.724 36.62 1.134

717.9 1.982 93.52 1.224

7 03.3 1. 532 7 8.84 1.032

721.5 1.772 97.12 1,271

714.0 1.574 89.6 0 1.173

715.8 1.7 85 91.42 1.197

705.4 1.524 80.98 1.060
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JLl F ."; F T \ MOCOUPLES INSIDE HbATF

TES" RU'' DONE ON 42672 91

TO V p STD F I S E AH MOP -1AL I 7

CEoCHiro t i LJ X DEG F DEV INLET T T E MP

T '" c Q i i y A o ore i t 4 T 770.5 2.071 146.08 1.912

TC - 02iyiB r*TR 2 I •'T 765.9 2.2 65 141.46 1.E52

T f~ f 0413c3 I'TO 6 I % X 801 .7 2.2 09 177.23 2.32 1

TC '- 0 5 1 8 -\ 3 -TP 5 I r T 76 9.1 1. 874 144.70 1.394

TC •• 10 1 9 A o - r A T 6 - 10 743.0 6.846 118.56 1.55 2

TC '•- 12 ISA 3 r-[JTO 12 7 40 . 4 1.655 115.94 1.518

TC R 13133 3 1j,c ,\ t r o 13 775.0 2.0 74 150.54 1.971

T C - 141343 HE A Toc 14 761 .8 2.121 137.36 1.796

T o c1513A3 nEOTcc 15 "7 i_> A Q I . 963 142.44 1.865

T 9 p1j18A6 H F A T F F 16 772.4 2.3 30 147.9o 1.937

TC c 1718.A3 h F A T - P 17 762 .0 2.017 137.6 2 1.831

TC F 18176 3 oEiT-. 1 B 741 .6 1.9 34 117.14 1.533

Tl" F011S6C 0; C 9 T 0 0 i 78 3 .0 2.244 158.5o 2.07 6

^C f 01 I SCO uo; too 7 9 5.3 2.139 170.84 2.236

-c '" 01130*- Li P A T C O 1 7 86.6 2.139 162 .42 2 . 12 6

TC R02 I960 ui p. A TOC 766.1 1.815 141.66 1.654

T e e Q4i o j-C t.cr Top 4 7 52 .5 1.8 70 158.04 2.069

TC - 041 SCO uC.JTrc /, 773.6 2.045 149.16 1.952

-r •• P0418^0 L, r A TOp u 771 .5 1.391 147.10 1.92 6

TC f 0513oC -FiT"r 6 7 6 9.6 2. 0 37 145.2 2 1.901

TC -0513CD oEiTre -; 7 70.5 2.0 33 146.10 1.912

i- r - 071 Ho : HEAT-f. -7

771 .5 1 .971 147.03 l.c25

TC F 0713C 0 flFA TCP "7 770.2 1.937 145.80 1,909

TC -07130E hCSTCP -J 766 .7 3.0 33 142.24 1.862

TC F0818^C h C A T E « K 761 .1 2.263 156.7 2 2.051

TC o 1019^0 n r A T F P 10 757.0 5.742 132.5 6 1.735

TC F 17133C t-,FATrP 17 764.7 1.937 140.2 8 1.836

TC PI 91 EOF L, C ,', J cc 19 768 .6 2.033 144.16 1.887
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iFERATING CATA

WHICH OAS

FOR FFM SERIES 2 TEST

FONr ON 42672 939

2 RUN 109

0 ESCRIPTION MEAN VALUE STANDARD DEVI AT I CM

HEATED 1 p^WFf KY; 8.86

HEAT-R 8, 18,1^ POkER 26.05

HTR 12, 13, 14 PO.-.EF 25.55

HTR 2 ,7,9, 17 PH9.EP 34.86

HTR 4,5,11,15 POWER 34.84

HTP 3,6,10,16 POWER 33.98

TOTAL POWFR 16 2.76

TEST S^CT FLOO, GPM 54.46

TEST SrCT INLFT PR 3 3.84

TEST SrCT OUTLET PR 8.86

TOTAL FLOW, GPM 113.64

PUMP CUTLET PP, PSI 36.01

PUMP SPEEC, RPM 1486.00

BLOWER SPEFC, RPM 667.38

AIR FLOW (200 F) CE^ 6.17

TC 31 3 TEST SFCT IN 628.84

TC 31 7 TEST SCCT CUT 705.58

TC 30C PUMP OUTLET 627.98
TC 31E PACIATnR in 704.96

TC 334 RACIATOR OUT 622.72

TC 33 6 PUMP INLFT 629.08

TC 332 RAC AI = IN 81.52

TC 33 1 RAC AIR OUT 180.92

0.011

0.022

0.023

0.026

0.0 39

0.038

0.167

0.057

0.116

0.0 86

1.155

0.094

2.121

0.630

0.151

0.517

0.327

0.373

0.351

0.361

0.492

0.243

0.217

HEAT 3ALANCF ON SODIUK

HEAT SUPPLIED RY DUMMY

HEAT ADDED TO SODIUM

PERCENT HEAT BALANCE

PLOWING THRCUGH BUNDLE

FUEL »ODS = 560537.38 3TJ/HR.

55^997.19 BTU/HR

99.90
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ThrFMOCOUPLES INSICE HEATERS
2 Ti^sT 2 RUN 10c DONE ON 42672 939

IZEOTEMP STD RISE AH OOROALI,

DESCR I-' TICN PFG F DEV INLET T TEMP

T r & 0113A3 HTD 1 I * T 775.8 0.455 146.92 1.913

TC -0219A3 ~TR 2 I fe T 771.3 0.3 39 142.4o 1.855

TC f041 Si 3 hTP 4 I \:T 307.2 0.3 00 178.40 2.322

T L 6051 SAO HTR 5 I NT 774.2 0.3 70 145.38 1.393

TC =1019AF u; IT A "TOP 10 76c.3 10.847 140.48 1.82 9

T C F 1218A8 H F A T F R 12 745.6 0.164 116.80 1.521

TC f1316DE H C A T p p 13 7 80.3 0.259 151.46 1.972

TC =14] 3A0 HE AT--R 14 767.3 0. 192 138.48 1.303

t r R1513A3 HE A T"p 15 772.2 0.255 143.33 1.86 7

TC f16 13A3 HEATER 16 778.5 0.421 149.66 1.948

TC < 1718A3 ,.; 0 A J p p 17 767.6 0.3 77 138.7 6 1.806

TC x 1817A3 j. j r a tcc 13 74o.4 0.148 117.60 1.531

TC F01133C H F 4 T T R 1 788.6 0.62 3 159.7 3 2.080

T L P Oil SCO tnEA TFP 1 800.9 0.612 172.06 2.240

T , '" F 01130r i-J F 4 T 9 CI 1 792.4 0.515 163.54 2.129

TL R02193C u F t. T r R 2 7 71 .6 0.6 02 142 .78 1.859

TC f 04183C H F A T F R 4 737.6 0.527 158.74 2.06 7

TC - 0413CF t-EATEF 4 7 78.9 0.527 150.0u 1.954

TC R041 3D- HEATrF / 7 76.7 0.515 147.9 0 1.925

TC R05183C H E A T E R 5 774.3 0.370 145.94 1.900

TC F051 SCO HEA TFR 5 775.6 0.319 146.80 1.911

TC F0713RC HEATER -j 777.0 0.5 36 148.14 1.92 9

TC F07130 0 HEATFR 7 775.6 0.635 146.78 1.911

TC F07180E HFATFP 7 771.9 0.396 143.0 4 1.86 2

TC F 031 SRC HEATFP o 7 86.3 0.439 157.9 6 2.056

TC R 1019BC HEATER 10 760.5 7.6.30 131.62 1.713

TC R171 SBC HEAT'R 17 769.9 0.5 36 141.10 1.837

TC R1918DE H E A T f R 19 773.7 0.773 144.82 1.885
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OPER ATING DATA FOP FFM SERIES 2 TEST 2 RUN 110

WHICH WAS DONE ON 12172 1338

DESCRIPTION MEAN VALUE STANDARD D

HEATEP 1 POWER Kk 8.71 0.004

HEATER 8,18,19 POWER 25.75 0.011

HTR 12t13,14 POWER 25.13 0.011

HTR 2,7,9,17 POWER 34.26 0.0

HTR 4,5,11,15 POWER 34.38 0.004

HTR 3,6,10,16 PCWER 33.40 0.020

TOTAL POWER 160.02 0.045

TEST SECT FLOW, GPM 43.62 0.106
TEST SECT INLET PR 25.06 0.107
TEST SECT CUTLET PR 8.05 0.046

TOTAL FLOW, G^M 8 7.06 1.473
PUMP OUTLET PR, PSI 25.11 0.061

PUMP SPEED, RPM 1210.00 0.0

BLOWER SPEED, RPM 724.00 0.374
AIR FLOW (200 F) CFM 7.34 0.179
TC 313 TEST SECT IN 60C.85 0.206

TC 317 TEST SECT CUT 698.01 0.340

TC 30C PUMP OUTLET 597.77 0.994

TC 318 RADIATOR IN 697.20 0.187

TC 334 RACIATOR OUT 590.96 0.337

TC 336 PUMP INLET 599.15 0.189

TC 33 2 RAD AIR IN 93.11 0.353

TC 33 1 RAO AIR OUT 185.53 0.290

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUFL RODS =

HEAT ACDED TO SODIUM

PERCENT HEAT BALANCE

551966.25 BTU/HR

572132.19 3TJ/HR

103.65
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SOLTS p0F UOGFOOFOEO JUNCTIO* THERMOCOUPLES

•1 SEMES 2 TtST 2 PUN 110 DONE CN 12172 1338

•ESCRIPTK.N

TC 1 50 4U C H 3 7

TC 1 7060 r H 21

TC 13070 r 6 2 4

T C 1 10 8 U L F 31

TC 0 4090 r \-- 13

Tf 0 509U r H o

T ;"* 10390 f
H 29

T r I439U
•-"*

F' 17

TC 1639U ;w F 21
TO 1914 0 •~

r 24

TC 0815U
r

F 3

TC 1316U w h 35

TC 1516U
~ H 3 7

TC C 81 7 U
r

F 9

TC 1217U •w F 2 3

TC 1 31 f- U r !_ 34

T c 1 718U •'- U 22
— j" 1219 0 :j 6 3 2

TC 1819U
•r lu 24

TC 1 12 0 0 L Ui 3 1

TC 0421U ~

r• 1 ">.

i L 0 52 1 U
r

h "<

T *" 1 02 1 0 "* h 29

TC 1 42 1U
o"

r- 17

TC 1 62 1U *~ H 21

;LTS ci<-

Sr- ICS

R I -

TC G11FC "* j__ 2

TO 0 61 8 D "" io
., ! ' -f

TC 0 61 hC C h 19

TC C219A HE " TF

TC 0 219 8 C F 10

TC 0919A H T" o

TC 09193 C F 29

TC C71SC C H 5

TC 07130 C F 6

TC 0 319 A H E- TC

TC 0 319 3 C F 12

FT

XT

TEMP

PEG F

62 0.3

6 43.0

6 5 8.2

64 4.2

667.8

666.7

626 .7

6 56. 1

65c .7

656.9

693.1

632.3

66 9.3

7 03.3

673.1

669.1

7 04.2

677 .3

6 93 .9

678.8

733 . 7

737. 6

679.0

715.8

709.3

STD

OEV

0.189

0.189

0.3 52

0.137

0.225

0.4 56

0.2 06

0.319

0.231

0.312

0.333

0.342

0.3 32

0 .396

0.3 79

0.231

0.405

1.229

1.244

0.220

1.0C8

1.398

1.244

1. 100

1.247

PI SF A3

INLET T

19.50

42.20

57.38

43.39

67.00

65.8 5

35.84

55.2.3

55.89

56.10

92.22

31.92

68

102

72

68

103

76

93

77

132

1 36

78

1 14

108

.50

.44

.33

.4 6

.07
C X

. - -j

.8 2

.76

.15

.9 4

.40

ORMALIZE3

TE^'P

0.2C8

0.450

0.612

0 . 46 3

0.715

0.703

0.3P2

0.539

u i j96

0.593

0.934

0.874

0.731

1.393

0.771

0.72 8

1. 1C 3

0.316

0.99 3

0.832

1.417

1.459

0 . 8 3 4

1.226

1.15 6

JUNCTICN THERMOCOUPLES

2 PUN 110 DONE nN 12172 133 3

pop STO FISF Ao N0F3ALIZE )

EG F OEV INLFT t T - •--F

724.1 1.2 25 123.21 1.314

716.4 1.164 115.51 1.232

711 .1 1.611 11.0. 2B 1.177

725.7 1.543 124.86 1.332

713.1 1.611 112.22 1.197

717.7 1.3 89 1 16.8 6 1.247

701.1 1.611 100.22 1.06 9

726 ,D 1.247 125.62 1.340

717.0 1.225 116.17 1.239

717.2 1.566 116,37 1.241

704.7 1.410 103.6 7 l.ice
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SULTS FOR THERMOCOUPLES INSIOE HEATCF$
V SERIES 2 TFST 2 RUN 110 DONE ON 12 172 133

TEMP STO RISE AR NORMALIZED

DESCRIPTION 05G F DEV INLET T TEMP

TC R0118AB hTP 1 INT 765.7 1.377 164.84 1.759

TC R 02 1 OA 3 HT' 2 TOT 76 8.6 1.393 167.71 1.789

TC R 0413Ao HT- 4 INT 797.0 1.5 73 196.20 2.093

TC R 0 5 1 o * r MJF = INT 771.4 2.715 170.57 1.82 0

T (" F 1218Ao f F i TF 12 731.7 1.894 130.8 9 1.39 6

TC R1318"E f-C^Tr; 1 *j 766.7 1 . 566 165.87 1.770

TC R1416A- UP' -r - 0 14 752.4 2.248 151.58 1.617

TC R1616A ' 4C*Tr„ 16 782.6 3.717 131.79 1.939

TC R1718A- hfTtl. 17 755.2 1.120 154.35 1.647

TC R1817M -nT'U 13 724.6 1.1 12 123.80 1.321

TC P. 19133 -(FA X 19 7 57.5 4.029 156.68 1.67 2

TC E01c33- _ IT * Tr-J9
l 777.6 1.7 39 176.7 5 1.886

T C R0113C l-F^T 0 797.7 0.745 196.8 2 2.100

Tf; R.011 3r~ HF't 1 7E8 »6 1.2 22 187.73 2.0C3

TC RQ21C C FOT- ? 711.8 19.635 110,90 1.183

TC P 041oa* r['T = 4 730.0 1.153 179.15 1.911

TC R041 30 F 0 T^O 4 776.8 0.7 36 175.94 1.877

TC R041 cPr
MC ' T-- 4 783.7 1 .299 182.8 5 1.951

TC F0513JC t_£ T •< r 7 71.1 2.3 44 170.2 6 1.816

TC R0513C -FlTr- 0 771.8 1.52 0 170.90 1.32 3

TC « 07136" - C A J c k 7 766.3 0.3 76 165.47 1.765

T C RQ71oC UFA J-" 7 7 72 .4 4.295 171.60 1.831

TC R071 3~ " r c i t - R 7 763.1 1 .695 162.21 1.731

TC FObiSn- iE*T-F 0 775.1 1.476 174.22 1.859

TC R 171S^C hpatcf 17 758.0 0.670 157.16 1.677

TC R 191b «: f F ' T^F 19 771.5 0.149 170.64 1.8 20

TC R1918DE rFATFR 19 775.3 6.0 54 174.47 1.861



iPFRATlNG CATA FOR FFM SERIES 2 TI
WHICH WAS DONE ON 12172 1447

ST 2 RUN 111

DESCRIPTION

HEATER 1 POWER KW

HFATER 8,18,19 POkER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER

HTR 4,5,11,15 POWER
HTR 3 ,o,10,16 POWER
TOTAL POWFR

TEST SFCT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PSI
PUMP SPEED, RPM

3L0WER SPEED, PPM
AIR FLOW (200 F) CFM
TC 313 TEST SECT IN
TC 317 TEST S'CT CUT
TC 300 PU^P OUTLET
TC 31S RADIATOR IN
TC 334 RADIATOR OUT
TC 33 6 PUMP INLFT
TC 332 RAD AIR IN
TC 33 1 RAO AIR OUT

:AN VALUE STANDARD DEVIATION

8.76 0.0

25.95 0.012

25.29 0.012
34.49 0.023

34.62 0.012
33.63 0.012

151.13 0.115

33.01 0.049

18.39 0.040

7.33 0.017
65.41 1.645

17.84 0.029

9 31.70 0.0

710.17 0.404

7.06 0.029
602.62 0.778

732.28 0.778
602.18 1.061

73 0.70 0.707

593.12 0.495

601.22 0.778

95.18 0.141
190.90 0.141

HEAT BALANCE ON SODIUM FLOWING THRCUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 555756.94 3TU/H»
HEAT iCOED TO SODIUM = 577557.83 3TJ/HR
PERCENT HEAT BALANCE 103.92



I

;ults c J

i SERIES

ESCFIi

UNGROUNDED JUNCTION

2 T~ST 2 RUN 111

TEMP

ON DEG F

THERMOCOUPLES

DONE ON 12172 1447

V

RISE A 6

INLFT T

OF MALI ZED

TC 1 3J4U r • o 3 7

TC 1706U C h 21

TC 1 80 7 U f r 24

TC 1 1060
r* h 31

TC 0 409U
•"* F:- 1 o

1 _/

TC 0 50 30 •" F 0

T( 1009U r H 29

TC 1409U !~ H 17

TC 1609U \- H 2 1

T o 1914U ^ H 24

TC 08I5U •-""
r- a

TC 1316U
r-

F 3 5

TC 1516U ."•
h 3 7

T r" 08 17U ***

h 9

TC 1217U h 3 3

TC 131SU
;"•

(- 34

TC 171BU .'"* F 22

TC 1219U ~

F 3 2

TC 18190 L, H 24

TC 1120U 0" F 31

TC 0 42IU - F 13

TC 0 52 1 U
,-

H *2

T F 10210
~ M 2 9

T(" 1421U
r-

H 17

TC 1621U <~ H 2 1

t"0;. IP

6 2 6 .4

65 5. 8

674.5

656.1

6 3 9.3

636.8

646.0

6 72.8

6 71.4

6 73.8

722.1

7 03.9

6 3 9.5

73 6.2

6 96. 8

6 92.1

738.2

702 .1

724.1

710.7

777.3

782.4

7 05.5

751 .6

740.1

1.061

0.4 95

1.061

0. 778

0.424

0.778

0.778

0.773

0.424

0.7 73

0.4 95

0.495

0.778

0.495

0.4 96

0.773

0.773

0.778

0.495

2.2 63

0.778

0. 707

1.061

0.773

1.060

23.30

53.20

71.84

53.5 0

86.6 6

84.13

43.3 6

70.2 0

68

71

119

106

86

133

94

69

135

99

121

108

174

179

102

149

137

.82

.2 0

.50

.30

.90

.6 0

.22

.52

.62

.50

.44

.04

.83

.02

.44

0.191

0.426

0.57 6

0.42 9

0.69 5

0.675

0.348

0.5o3

0.552

0.571

0.958

0.352

0.697

1.071

0.755

0.718

1.06 7

0.79 7

0.97 3

0.860

1.4C0

1.441

0.825

1.194

1.102

OOD'O JUNCTICN THERMOCOUPLES
-ST 2 RUN 111 OONE ON 12172 1447

5 CXT

TC OlidC C h 3

TC 0618D ^ H 4

TC 0616C C H IF
T C 0 219A !i EA TFC

TC 021CR C F 10

TC C919A HTF 9

TC 0 919 3 Oh 29

TC 071RC CH 5

TC 0718D C H 6

TC 0 319 A H pi TF5

TC 03198 Ch 12

TEMP STO »ISE A3 NORMAL I

DEG F OEV INLET T T = Mo

764.1 0.773 161.50 1.294

758.2 1.414 155.54 1.247

749.1 0.424 146.44 1.174

76 5.1 0.778 162.44 1.30 2

750.0 0.424 147.34 1.131

7 50.9 0.778 148.24 1.188

730.4 0.141 127.74 1.02 4

766.8 1.061 164.16 1.316

75 8.1 1.061 155.52 1.246

755.3 0.424 152.63 1.224

739.0 0.778 136,42 1.09 3
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RESULTS FOR

FFM SERIES
DUCT WALL THERMOCOUPLES
2 TEST 2 RUN Ul DONE ON 12172 1447

DESCRIPTION

TC D0804 DUCT R

TC D0E04 DUCT E

TC D0F04 DUCT p

TC D080 8 DUCT a
i j

TC DODOS DUCT n

TC D0F08 DUCT f

TC D0B12 DUCT 8

TC DOE 12 DUCT c

TC D0F12 DLCT F

TC 00B16 DUCT B

TC D0D16 DUCT 0

TC D0F16 DUCT F

TC D0D18 DUCT D

TC DOE 18 DUCT p

TC DAB18 DUCT AB

TC DDE18 DUCT OF

TC DEE18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC DOB 21 DUCT R

TC D0D21 DUCT n

TC D0F21 DUCT F

TC D0823 DUCT 9

TC D0D23 DUCT D

TC D0F23 DLCT F

TEMP STD RISE AB NORMALIZED
DEG F DEV INLET t TEMP

612.0 0.778 9.36 0,075
610.5 0.778 7.90 0.063
610.4 0.778 7.80 0.063

641.6 0.778 38.98 0.312
623.8 0.778 21.22 0.170
628.8 0.778 26.22 0.210
618.7 0.778 16.08 0.129
643.6 0.778 41.00 0.329
639.2 0.424 36.62 0.294
675.3 0.778 72.72 0.583

650.0 0.778 47.40 0.380
660.7 0.778 58.12 0.4S6
658.3 0.495 55.64 0.446
670.6 0.424 68.02 0.545
674,9 0.424 72.32 0.580
666.3 0.495 63.70 0.511
667.4 0.778 64.76 0.519
675.0 0.495 72.42 0.580

675.3 0.424 72.64 0.582
675.5 0.778 72.84 0.584
674.5 0.495 71.34 0.576

700.0 0.424 97.36 0.780
686.8 0.778 84.14 0.674
689.4 0.778 86.78 0.696

706.0 0.141 103.42 0.829

RESULTS FOR

FFM SERIES

THERMOCOUPLES IN CHANNEL
2 TEST 2 RUN Ul DONE

EXITS

ON 12172 1447

RISE AB

INLET TDESCRIPTION

TC EC03 EXIT CH 3

TC EC16 EX IT CH 16

TC EC17 EX IT CH 17

TC EC34 EX IT CH 34

TC EC35 EX IT CH 35

TC EC36 EX IT CH 36

TC EC06 EXIT CH 6

TC EC08 EX IT CH 8

TC EC27 EX IT CH 27

TC EA36 EX IT ANN1 EF

TC EA27 EX IT ANN! 8C

TC EA2 8 EXIT ANN! C

TEMP

DEG F

760.4

745.6

723.3

711.0

711.6

715.0

764.9

728.7

703.7

715.4

707.8

708.2

STD

DEV

0.495

1.060

1.060

0.778

0.707

1.131

0.778

2.051

1.131

1.485

1.485

1.485

157.74

142.94

120.64

108.40

108.96

112.34

162.2 8

126.08

101.08

112.8 2

105.20

105.56

NORMALIZED

TEMP

1.264

1.146

0.967

0.869

0.873

0.900

1.301

1.011

0.810

0.904

0.843

0.846

i

I

.-J
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RESULTS FO'- THEFM0C0UP1.ES INSIO E HEATER!

FFl1 SFx IES 2 TEST 2 RUN Ul DONE ON 12172 1447

TEMP STD PISE A3 NORMALIZED

DESCRIP "HON CFG F DEV INLET T TEMP

TC R0113AB HTR 1 1 Ni T 813 .6 2.263 210.98 1.691

TC F0219AB HTF 2 1 NT 804.6 1.343 201.94 1.619

TC R0418A3 HTR 4 INT 8.39.6 0.495 2 36.9 6 1.899

TC fi051 SAB HTR 5 1[NT 800.2 1.061 197.60 1.584

TC R121SAB HFATFS 12 752.3 0.142 149.72 1.200

TC R1318DE HEATCR 13 791.3 0.778 188.66 1.512

TC R1418A8 HEATER 14 7 73.9 0.495 171.28 1.373

TC R1618AB HEATED 16 793.8 3.132 196.22 1.573

TC R1718A8 HFATER 17 7 90.3 1 .060 187.64 1.50 4

TC R1817AB HEATER 18 756.7 3.748 154.08 1.235

TC R 191 SCO H E A. T F R 19 795.4 7.990 192.82 1.545

TC R0U8BC HEATER 1 830.0 2.6 37 227.34 1.822

TC R0118CD HEA TER 1 838.9 1.435 236.26 1.894

TC R0118DE HEATER 1 826.4 0.919 223.82 1.794

TC R02198C HEATFF 2 362.1 16.546 259.48 2.380

TC R041 SBC HEATER 4 820.8 0.849 218.18 1.749

TC R0418C0 HESTER 4 814.8 1.768 212.18 1.701

TC R0418DE HEATER 4 820.5 0.919 217.83 1.746

TC R0518BC FEATFR 5 793.0 0.848 195.42 1.566

TC R0518C0 HEATFR c 806.4 0.071 2 03.80 1.633

TC R07188C HEATER
-7 3 05.5 2.051 202.86 1.626

TC R071 SCO FEATFR 7 799.0 3.1 11 196.34 1.574

TC R07130E H p * T F R 7 799.8 0.354 197.14 1.580

TC R0818BC "EATER R 799.1 0.919 196.50 1.575

TC R 1718BC HFATFR 17 791.6 1.768 189.00 1.515

TC P1913BC HFATFR 19 805.7 2.616 203.12 1.628

TC R1918DE HEATER 19 797.6 10.111 195.00 1.563
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OPERATING DATA FOR FFM SERIES 2 TEST 3 RUN 101

WHICH WAS DONE ON 12472 1128

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW 8.54 0.005

HEATER 8,18,19 POWER 28.35 0.028

HTR 12,13,14 POWER 22.90 0.030

HTR 2,7,9,17 POWER 35.63 0.067

HTR 4,5,11,15 POWER 32.50 0.044

HTR 3,6,10,16 POWER 34.96 0.100

TOTAL POWER 161.24 0.288

TEST SECT FLOW, GPiM 54.43 0.056

TEST SECT INLET PR 33.16 0.049

TEST SECT OUTLET PR 8.91 0.065

TOTAL FLOW, GPM 107.60 1.214

PUMP OUTLET PR, PSI 34.21 0.043

PUMP SPEED, RPM 1472.40 0.548

BLOWER SPEED, RPM 780.14 0.241

AIR FLOW (200 F) CFM 8.76 0.173

TC 313 TEST SECT IN 590.75 0.187

TC 317 TEST SECT OUT 669.55 0.187

TC 300 PUMP OUTLET 592.85 0.388

TC 318 RADIATOR IN 669.15 0.231

TC 334 RADIATOR OUT 581.64 0.187

TC 336 PUMP INLET 591.00 0.189

TC 332 RAD AIR IN 89.79 0.206

TC 331 RAD AIR OUT 175.77 0.333

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 556235.00 BTU/HR
HEAT ADDED TO SODIUM = 580588.31 BTU/HR
PERCENT HEAT BALANCE = 104.38

I
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RESULTS FOR DUCT WALL THERMOCOUPLES
FFM SERIES 2 TEST 3 RUN 101 DONE ON 12472 1128

DESCRIPTION
TEMP STD RISE AB NORMALIZED
DEG F DEV INLET T TEMP

TC D0B04 DUCT B

TC DOE 04 DUCT E

TC D0F04 DUCT F

TC D0B08 DUCT B

TC D0D08 DUCT D

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F

TC DOB 16 DUCT B

TC D0D16 DUCT D

TC D0F16 DUCT F

TC D0D18 DLCT D

TC DOE 18 DUCT p

TC DAB 18 DLCT AB

TC DDE18 DUCT DE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0B23 DUCT B

TC D0D23 DUCT D

TC D0F23 DUCT F

597.1

594.6

595.6

618.8

602.6

605.9

596.6

612.0

612.2

635.7

614.7

624.3

619.0

626.6

636.5

622.6

626.9

631.8

634.3

630.3

626.8

645.2

639.1

633.5

653.4

0.794

0.358

0.512

0.231

0.408

0.290

0.225

0.457

0.506

0.333

0.2 06

0.249

0.2 05

0.397

1.484

0.209

0.473

0.210

0.231

0.221

0.753

0.635

0.319

0.742

0.704

6.40

3,85

4.84

28.09

11.85

15.16

5.82

21.26

21.42

44.93

23.94

33.55

28.23

35.85

45.77

31.89

36.15

41.08

43.5 5

39.53

36.01

54.47

48.32

42.77

62.68

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 3 RUN 101 DONE ON 12472 1128

0.085

0.051

0.064

0.372

0.157

0.201

0,077

0.282

0.284

0.595

0.317

0.444

0.374

0.475

0.606

0.422

0.479

0.544

0.577

0.524

0.477

0.722

0.640

0.567

0.330

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 682.7 0.298 91.95 1.218
TC EC16 EXIT CH 16 675.4 0.480 84.67 1.122
TC EC17 EXIT CH 17 658.7 0.641 67.93 0.900
TC EC34 EXIT CH 34 652.5 0.679 61.71 0.817
TC EC35 EXIT CH 35 655.1 0.405 64.32 0.852
TC EC36 EX IT CH 36 658.3 0.480 67.53 0.895
TC EC06 EXIT CH 6 690.1 0.829 99.36 1.316
TC EC08 EX IT CH 8 678.2 0.810 87.43 1.158
TC EC27 EXIT CH 27 653.7 1.040 62.97 0.834
TC EA3 6 EXIT ANN EF 660.2 0.831 69.48 0.920
TC EA27 EXIT ANN BC 657.0 0.5 94 66.24 0.877
TC EA28 EX IT ANN C 656.4 0,759 65.62 0.869
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OPERATING DATA FOR FFM SERIES 2 TEST 3 RUN 102
WHICH WAS DONE ON 12572 1058

DESCRIPTION MEAN VALUE STANDARD 0

HEATER 1 POWER KW 8.77 0.023
HEATER 8,18,19 POWER 28.69 0.009
HTR 12,13,14 POWER 23.70 0.235
HTR 2,7,9,17 POWER 35.50 0.179
HTR 4,5,11,15 POWER 33.73 0.158
HTR 3,6,10,16 POWER 35.49 0.051
TOTAL POWER. 164.24 0.615
TEST SECT FLOW, GPM 42.97 0.062
TEST SECT INLET PR 24.73 0.061
TEST SECT OUTLET PR 8.06 0.033
TOTAL FLOW, GPM 86.15 1.417
PUMP OUTLET PR, PSI 2 5.46 0.060
PUMP SPEED, RPM 1181.80 0.447
BLOWER SPEED, RPM 691.48 0.618
AIR FLOW C200 F) CFM 7.28 0.108
TC 313 TEST SECT IN 601.28 0.532
TC 317 TEST SECT OUT 703,33 0.233
TC 300 PUMP OUTLET 601.76 0.708
TC 318 RADIATOR IN 702.34 0.486
TC 334 RADIATOR OUT 593.33 0.859
TC 336 PUMP INLET 601.47 0.429
TC 332 RAD AIR IN 84.31 0.431
TC 33 1 RAD AIR OUT 180.77 0.571

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY OUMMY FUEL RODS = 566480.00 BTU/HR
HEAT ADDED TO SODIUM = 591889.88 BTU/HR
PERCENT HEAT BALANCE = 104.49
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RESULTS FOR

FFM SERIES

98

DUCT WALL THERMOCOUPLES
2 TEST 3 RUN 102 DONE ON 12572 1058

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC DOB 04 DUCT B 610.5 0.196 9.23 0.095
TC D0E04 DLCT E 607.5 0.500 6.19 0.063
TC D0F04 DUCT F 607.7 0.441 6.45 0.066
TC D0B08 OUCT B 633.0 0.519 31.73 0.325
TC 00D08 DUCT D 617.3 0.328 16.03 0.164
TC D0F08 DUCT F 622.9 0.338 21.63 0.221
TC D0B12 DUCT B 614,2 0.711 12.94 0,132
TC D0E12 DUCT E 631 . 9 0.718 30.63 0,314
TC D0F12 DUCT F 631.3 0.441 30.01 0.307
TC D0B16 DUCT B 659.8 0.585 58.5 5 0.599
TC D0D16 DUCT D 634.6 0.759 33.33 0.341
TC D0F16 DUCT F 646.4 0.673 45.10 0.462
TC D0D18 DLCT C 641.0 1.816 39.68 0.406
TC D0E18 DUCT E 650.6 0.324 49,29 0.505
TC DAB18 DLCT AB 660.9 0.643 59.59 0.610
TC DDE18 DUCT DE 646.6 0.420 45.2 8 0.464
TC DEF18 DUCT EF 649.0 0.488 47.73 0.489
TC D0F18 DUCT F 656.8 0.847 55.47 0.568
TC DFA18 DUCT FA 659.2 0.241 57.89 0.593
TC D0B21 DUCT 8 657.1 0.175 55.80 0.571
TC D0D21 DUCT u 653.4 0.282 52.11 0.534
TC D0F21 DLCT F 677.7 1.121 76.3 8 0.782
TC D0B23 DUCT 8 667.6 0.320 66.33 0.679
TC D0D23 DUCT D 664.4 1.216 63.16 0.647
TC D0F23 DUCT F 685.3 0.456 83.99 0.860

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 3 RUN 102 DONE ON 12572 1058

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 722.3 0.150 120.99 1.239
TC EC16 EX IT CH 16 713,8 0.462 112.52 1.152
TC EC17 EX IT CH 17 688,9 0.102 87.63 0.897
TC EC34 EXIT CH 34 683.2 0.203 81.95 0.839
TC EC35 EXIT CH 35 687.3 0.221 86.03 0.881
TC EC36 EXIT CH 36 691.5 0.338 90.21 0.924
TC EC06 EXIT CH 6 731.9 0.343 130.62 1.337
TC EC08 EXIT CH 8 708.5 0.465 107.26 1.098
TC EC27 EXIT CH 27 682.2 0.210 80.88 0.828
TC EA36 EX IT AN!\ EF 690.4 0.381 89.16 0.913
TC EA27 EXIT ANN BC 685.1 0.446 83.86 0.859
TC EA28 EXIT ANN C 684.5 0.352 83.26 0.852
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OPERATING DATA FOR FFM SERIES 2 TEST 3 RUN 103

WHICH WAS DONE ON 12572 1402

DESCRIPTION AN VALUE STANDARD DEVIATION

8.75 0.080

2 8.76 0.020

24.67 0.299

36.72 0.204

33.53 0.324

35.01 0.100

165.79 0.928

32.09 0.058

18.15 0.098

7.37 0.037

64.54 0.520

18.20 0.045

900.86 0.586

651.53 1.146

6.12 0.170

609.83 0.401

748.54 0.486

610.08 0.545

747.74 0.462

601.83 0.561

609.14 0.566

89.05 0,253

193.51 0.412

HEATER 1 POWER KW

HEATER 8,18,19 POWER

HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SFCT OUTLET PR

TOTAL FLOW, GPM

PUMP OUTLET PR, PSI

PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TFST SECT OUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 33 2 RAD AIR IN

TC 331 RAD AIR OUT

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 571807.50 BTU/HR

HEAT ADDED TO SODIUM = 599503.31 BTU/HR

PERCENT HEAT BALANCE = 104,84
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RESULTS FOR DUCT WALL THEPMCCOUPLES

FFM SERIES 2 TEST 3 RUN 103 DONE ON 12572 1402

DESCRIPTION

TC DOB 04 OUCT R

TC D0E04 DUCT c

TC D0F04 D LC T F

TC D0808 DUCT e

TC D0D08 DUCT D

TC D0F08 OUCT F

TC D0B12 DUCT e

TC D0E12 DUCT E

TC D0F12 DUCT F

TC D0B16 DUCT R

TC D0D16 DUCT C

TC D0F16 DUCT F

TC D0D18 DUCT D

TC D0E18 DUCT p

TC DA818 DUCT AB

TC DDE18 DUCT OF

TC 0EF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT PA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0B23 DUCT R

TC D0D2 3 DUCT C

TC D0F23 DUCT F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

622.3 0.518 12.45 0.094

619.5 0.666 9.66 0.073
619.3 0.739 9.42 0.071

660.5 0.449 50.65 0.383

633.2 0.844 23.39 0.177

640.8 0.481 30.99 0.234

62 5.3 0.408 15.43 0.117

653.2 0.807 43.33 0.328

652.4 0.789 42.58 0.322

692.0 1.538 82.13 0.621

660.5 0.228 50.68 0.383

673.3 1.059 63.43 0.479

668.0 1.819 58.21 0.440

681.2 0.560 71.39 0.540

693.3 1.181 83.46 0.631

675.6 0.767 65.82 0.497

673.9 0.513 64.03 0.484

687.4 0.5 95 77.62 0.587

691 .6 0.709 81.82 0.618

689,9 0.996 80.05 0.605

684.9 1.238 75.12 0.568

717.6 1.211 107.80 0.815

702.7 0.870 92.84 0.702

699.0 1.092 89.20 0.674

726.8 0.887 117.02 0.884

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 3 RUN 103 DONE ON 12572 1402

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 773.4 0.857 163.61 1.237
TC EC16 EXIT CH 16 758.9 0.894 149.06 1.127
TC EC17 EXIT CH 17 735.0 0.947 125.13 0.946
TC EC34 EXIT CH 34 721.8 1.001 112.01 0.847
TC EC35 EXIT CH 35 725.4 1.154 115.59 0.874
TC EC36 EXIT CH 36 731.2 0.865 121.35 0.917
TC EC06 EXIT CH 6 786.4 0.819 176.54 1.334
TC EC08 EXIT CH 8 747.0 0.595 137.16 1.037
TC EC27 EXIT C» 27 719.2 0.913 109.34 0.826
TC EA36 EXIT ANN EF 730.3 0.767 120.50 0.911
TC EA27 EXIT ANN BC 723.8 0.553 113.92 0.861
TC EA28 EXIT ANN C 722.9 0.710 113.09 0.855
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OPERATING DATA FOR FFM

WHICH WAS DONE ON

SERIES 2 TEST

12472 1319

3 RUN 201

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER

HTR 3,6,10,16 POWER
TOTA^ POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 33 2 RAD AIR IN

TC 331 RAC AIR OUT

MEAN VALUE STANDARD D

8.63 0.005

23.55 0.054

27.80 0.0

32.08 0.044

36.04 0.075

34.53 0.038

160.90 0.200

54.56 0.091

33.19 0.094

8.93 0.079

107.65 0.827

34.14 0.051

1482.00 0.0

770.45 0.597

8.38 0.158

596.26 0.392

675.22 0.204

597.66 0.536

674.30 0.343

587.73 0.252

596.20 0.465

93.64 0.415

181.54 0.465

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 555381.25 8TU/HR

HEAT ADDED TO SODIUM = 582329.31 BTU/HR

PERCENT HEAT BALANCE = 104.85
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 3 RUN 201 DONE ON 12472 1319

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1 504U CH 37 614.3 0.252 18.08 0.240

TC 1706U CH 21 632 .2 0.204 35.98 0.478

TC 1807U CH 24 641 .3 0.426 45.02 0.598

TC 1108U CH 31 635.3 0.531 39.02 0.518

TC 0409U CH 13 654.8 0.531 58.51 0.777

TC 0509U CH 3 652.7 0.429 56.42 0.749

TC 1009U CH 29 626.3 0.248 30.04 0.399

TC 1409U CH 17 646.9 0.204 50.62 0.672

TC 1609U CH 21 644.6 0.204 48.35 0.642

TC 1914U CH 24 640.1 0.324 43.80 0.582

TC 0815U CH 8 666.2 0.271 69.9 3 0.929

TC 1316U CH 35 668.7 0.095 72.44 0.962

TC 1516U CH 37 653.9 0.426 57.60 0.765

TC 0817U CH 9 674.5 0.529 78.24 1.039

TC 1217U CH 33 659.9 0.465 63.69 0.846

TC 1318U CH 34 655.3 0.580 59.01 0.784

TC 1718U CH 22 6 76.8 0.610 80.52 1.069

TC 1219U CH 32 662.8 0.401 66.56 0.884

TC 1819U CH 24 668.2 0.636 71.92 0.955

TC 1120U CH 31 667.9 1.825 71.67 0.952

TC 0421U CH 13 710.8 0.322 114.56 1.521

TC 0521U CH 3 711.5 0.212 115.24 1.530

TC 1021U CH 29 663.6 0.341 67.35 0.894

TC 1421U CH 17 698.2 0.190 101.92 1.353

TC 1621U CH 21 687.2 0.756 90.97 1.208

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 3 RUN 201 DONE ON 12472 1319

DESCRIPTION

FXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

699.4 0.504 103.12 1.369

693.2 1.0 84 96.94 1.287

687.9 0.337 91.62 1.217

694.4 0.902 98.16 1.303

685.9 0.763 89.68 1.191

690.4 0.063 94.18 1.251

678.6 0.063 82.3 8 1.094

691.7 3.522 95.43 1.267

687.3 0.722 91.06 1.209

695.3 0.826 99.02 1.315

683.4 0.778 87.15 1.157
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 3 RUN 201 DONE ON 12472 1319

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

R0118A8

R0219AB

R041 SAB

R0518AB

R1218AB

R1318DE

R1418AS

R1618A8

R1718AB

R1817AB

R1918CD

R0118BC

R0118C0

R0118DS

R0219BC

R0418BC

R0418CD

R0418DE

R0518BC

R0518CD

R071 SBC

R0718CD
R0718DE

R0818BC

R1718BC

R19188C

R1918DE

HTR 1 INT

HTR 2 INT

HTR 4 INT

HTR 5 INT

HEATER 12

HEATER

HEATER
HEATER

HEATER-

HEATER

HEATER-

HEATER

HEATER

HEATER

HEATER-

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER-

HEATER

13

14

16

17

18

19

1

1

1

2

4

4

4

5

5

7

7

7

8

17

19

19

TEMP

DEG F

745.4

727.7

780.6

747.0

724.3

762.2

744.3

758.9

727.3

706.5

730.9

759.2

773.6

760.6

844.3

761.6

755.8

762.6

747.2

748.2

736.7

729,9

731.2

741.2

726.4

735.8

731.1

STD

DEV

3.407

5.174

2.406

3.650

0.063

1.417

1.486

8,020

1.724

5.180

7.314

1.775

0.736

4.067

79.714

0.473

3.100

2,173

5.483

4.992

3.264

5.332

2.053

0.895

1.316

3.367

3.888

RISt AB

INLET T

149.11

131.47

184.37

150.77

128.02

165.98

148.01

162.67

131.06

110.26

134.64

162.94

177.35

164.35

248.06

165.31

159.56

166.30

150.93

151.91

140.43

133.62

134.91

144.92

130.10

139.52

134.81

NORMALIZED

TEMP

1.980

1.746

2.448

2.002

1.700

2.204

1.965

2.160

1.740

1.464

1.788

2.164

2.355

2.182

3.294

2.195

2.119

2.208

2.004

2.017

1.865

1.774

1.791

1.924

1.728

1.853

1.790
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OPERATING DATA FOR FFM SERIES 2 TEST 3 RUN 202

WHICH WAS DONE ON 12572 1004

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 8.79 0.041

HEATER 8,18,19 POWER 24.19 0.191

HTR 12,13,14 POWER 27.92 0.0

HTR 2,7,9,17 POWER 34.17 0.013

HTR 4,5,11,15 POWER 37.58 0.260

HTR 3,6,10,16 POWER 35.70 0.121

TOTAL POWER 166.62 0.630

TEST SECT FLOW, GPM 42.95 0.045

TEST SECT INLET PR 24.59 0.122

TEST SECT OUTLET PR 8.06 0.039

TOTAL FLOW, GPM 86.80 0.966

PUMP OUTLET PR, PSI 25.35 0.051

PUMP SPEED, RPM 1179.80 0.447

BLOWER SPEED, RPM 689.16 0.823

AIR FLOW (200 F) CFM 7.29 0.150

TC 313 TEST SECT IN 602.47 0.330

TC 317 TEST SECT CUT 705.21 0.632

TC 300 PUMP OUTLET 602.54 0.444

TC 318 RADIATOR IN 704.14 0.617

TC 334 RADIATOR OUT 594.95 0.541

TC 336 PUMP INLET 602.63 0.546

TC 33 2 RAD AIR IN 84.98 0.476

TC 331 RAD AIR OUT 181.61 0.325

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 574915.06 BTU/HR

HEAT ADDED TO SODIUM = 595417.56 BTU/HR

PERCENT HEAT BALANCE = 103.57

I
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OPERATING DATA FOR FFM SERIES 2 TEST 3 RUN 203

WHICH WAS DONE ON 12772 1303

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER

HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 33 6 PUMP INLET

TC 332 RAD AIR IN

TC 33 1 RAD AIR OUT

AN VALUE STANDARD DEVIATION

8.54 0.013

23.22 0.080

28.59 0.013

32.96 0.008

36.72 0.118

35.21 0.039

163.50 0.200

32.34 0.073

17.82 0.102

7.05 0.038

65.19 0.389

17.87 0.054

907.87 0.532

662.85 0.876

6.23 0.207

601.82 0.477

737.51 0.471

601.96 0.386

735.59 0.495

596.21 0.274

602.13 0.372

83.64 0.114

186.29 0.277

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 564294.38 BTU/HR

HEAT ADDED TO SODIUM = 592265.38 BTU/HR

PERCENT HEAT BALANCE = 104.96
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RE!5ULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES

FFfi SERIES 2 TEST 3 RUN 2 03 DONE ON 12772 1303

TEMP STD RISE AB NORMALIZE}

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U C^ 37 629.2 0.163 27.42 0.212

TC 1706U CH 21 657.1 0.526 55.25 0.427

TC 1807U CH 24 669.4 0.314 67,60 0.523

TC 1108U CH 31 661.9 0.243 60.12 0.455

TC 0409U CH 13 69 9.2 0.485 97.35 0.753

TC 0 509U CH 3 695.2 0.491 93.41 0.723

TC 1009U CH 29 652.6 0.383 50.77 0.393

TC 1409U CH 17 683.3 0.377 81.50 0.630

TC 1609U CH 21 677.1 0.549 75.28 0.582

TC 1914U CH 24 670.3 0.569 68.53 0.530

TC 0815U CH 8 716.3 0.415 114.43 0.885

TC 1316U CH 35 72 0.1 0.301 118.28 0.915

TC 1516U CH 37 693.8 0.530 91.97 0.711

TC 0817U CH 9 730.6 0.838 128.78 0.996

TC 1217U CH 33 708.2 0.332 106.41 0.823

TC 1318U CH 34 701.9 0.517 100.08 0.774

TC 1718U CH 22 740.9 0.928 139.11 1.076

TC 1219U CH 32 715.1 0.449 113.32 0.877

TC 1819U CH 24 719.3 0.574 117.50 0.909

TC 1120U CH 31 726.2 4.115 124.38 0.962

TC 0421U CH 13 792.9 0.5 45 191.06 1.478

TC 0 521U CH 3 799.4 0.641 197,57 1.528

TC 1021U CH 29 717.4 0.368 115.60 0.894

TC 1421U CH 17 763.9 0.365 162.09 1.254

TC 1621U CH 21 737.9 0.586 136.05 1.052

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FEN SERIES 2 TEST 3 RUN 203 DONE ON 12772 1303

DESCRIPTION

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919 A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

774.5 0.905 172.68 1.336

765.6 0.763 163.78 1.26 7

758,0 0.945 156.22 1.208

767.5 1.369 165.72 1.282

752.7 0.915 150.87 1.167

756.2 1.327 154.42 1.194

739.4 0.946 137.59 1.064

770.9 2.160 169.0 5 1.308

762.4 0.411 160.55 1.242

768.6 1.159 166.75 1.290

753.8 0.835 151.99 1.176
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RESULTS FuH DUCT WALL THERMOCOUPLES

FFM ScRIcS 2 TEST 3 RUN 2C3 DON! ON 12772 1303

TEMP STO RISE AB NORMALIZED

UfcSCRIP TlOf i DEG f DEV INLET T TEMP

TC 00B04 DUCT B 611.5 1.731 9.67 0.075

TC DQEG4 DUCT £ 613.3 0.431 11.53 0.089

TC DOF04 OUCT F 611.8 0.640 9.93 0.077

TC J0B08 u L\j T ts 640.0 0.811 38.22 0.296

TC DODOS Ad Li 628.0 0. 659 26.18 0.203

TC DOF08 DUCT F 633.6 0.379 31,80 0.246

TC 00B12 a-1 p 618.5 0.723 16.70 0.129

TC D0E12 -LCI c 650,5 0.272 48.72 0.377

TC D0F12 J Li.] F 640.1 0.51C 38.28 0.296

TC D0B16 A r a 666,1 1.10b 64.90 0.502

TC D0D16 -U. T u 657.3 0.626 55.48 0.429

TC D0F16 a a F 661.6 0.536 59.81 0,463

TC DQDiS u r 0 666.1 1.159 64.31 0.497

TC DGE18 ~j Lu T n 677.8 0.672 75.99 0.588

TC DA818 L T Ab 669.5 1.327 67.71 0.524

TC DDE18 U F i*-* iz 673.5 0.3 82 71 .64 0.554

TC DEF18 A.I EF 667.8 0.481 65.99 0.510

TC D0FI8 A.I F 676,6 0.521 74.79 0.579

TC DFA18 ,ur FA 675.7 0.455 73.92 0.572

TC 0 0821 :ur B 679.3 0.469 77.51 0.600

TC D0021 0 UCT L* 684.9 0.328 83.08 0.643

TC D0F21 •j l ., r r 709.0 1.543 107.14 0.829

TC DGB23 AT Is 690.4 0. 786 88 .63 0,686

TC D0U23 A„T O 699.2 1.026 S7.38 0.753

TC D0F23 A r F 709.5 0.504 107.73 0.833

RESULTS FUH THERMOCOUPLES IN CHANNEL cXITS

FFM SERIES 2 TEST ? RUN 203 DONE ON 12772 1303

DESCRIPTION

TC EC 0.3 EXIT CH 3

TC EC16 EX IT CH 16

TC EC17 EX IT CH 17

TC EC34 EX IT CH 34

TC EC35 ex IT CH 35

TC EC36 EXIT CH 36

TC EC06 EX IT :h 6

TC EC08 EXIT CH 8

TC EC27 EXIT CH 27

TC EA36 EX IT ANN E

TC EA27 EXIT ANN 8

TC EA2 8 EX IT AiNH C

TEMP STD RISE Ab NORMALIZED

DEG F DEV INLET T TEMP

775.0 0.491 173*19 1.340

759.] 0.412 157.33 1.217

728.1 0.365 126.33 0.977

720.2 0.187 118.35 0.915

/20.5 0.223 118.66 0.918

721.1 0.450 119.32 0.923

767.1 0.6-31 165.27 1.278

724.3 0.998 122.47 0.947

711.5 0.889 109.64 0.848

723,8 0.849 122.02 0.944

714.0 0.775 112.14 0.867

715.9 0.571 114,07 0.682



R-SULTS FOR

FFM SERIES

115

THERMOCOUPLES INSIDt HEATERS

2 TEST 3 RUN 203 DONE ON 12772 1303

TEMP STD RISE AB NORMAL I ZED

DESCRIP'Hon DEG F DEV INLET T TEMP

T C R 0118A3 HTR 1 ][NT 816.0 1.980 214.19 1.657

TC R0219AB HTR 2 [NT 8 05.5 2.968 203.66 1.575

TC R0418A3 HTR 4 INT 853.8 1.146 251.94 1.949

TC R0518A3 HTR 5 INT 816.9 2.434 215.09 1.664

TC R1218A8 HE A TFk 12 775.0 2.156 173.23 1.340

TC P 1318DE HEATER 13 817.9 0.812 216.09 1.671

TC R 1418A6 HF ArP 14 793.6 2.655 191.76 1.483

T ;~ ?1618A3 HEATHS 16 819.4 4.2 53 217.5? 1.683

TC *1718AB HEATER 17 790.3 3.290 188.46 1.45 8

TC R1817AB HEATER 18 7 37.2 6.553 135.34 1.047

TC R191 SCO $4£ti J »• C 19 778.6 43.909 176.78 1.367

TC R01186C HEATER 1 831.9 1.2 22 230.07 1.780

TC R0118C0 HFA TRC 1 849.9 3.452 248.12 1.919

Tf R0118DE HEAT PR 1 83 6.8 2.978 234.98 1.818

TC R02193C HEATFR 2 829.0 25.953 227.22 1.758

TC R041SBC HF4 TRR + 833.5 1.365 236.64 1.830

TC R0418CD HEATER t 833.5 1.514 2 31.69 1.792

TC R0413DE HFATEP k 845.2 3.255 2 43.3 7 1.882

TC R0518SC H F A T c R 5 82 3.6 5.738 221.32 1.716

TC R0518C) HFA TFR 5 826.8 7.276 2 2 5,01 1.740

TC R07I88C REA TTR 7 804.7 3.393 2 -J 2 » 8 8 1.569

TC R071 3C3 HEATFP 7 803 .3 1 .238 201.48 1.558

TC R0718DE HEA TFR 7 795.0 6.142 193.23 1.495

TC R081 SBC HEATER 8 791.9 3.419 190.05 1.470

TC R1718BC HEATER 17 78 5.6 3.610 183.83 1.422

TC R19188C HEATFR 19 7J3.6 1.905 191.79 1.484

TC R1918DE HEATER 19 814.1 42.3 05 212.24 1.642
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OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

SERIES 2 TEST

20472 1459

4 RUN 101

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER

HTR 12, 13,14 POWER

HTR 2,1r,9,17 POWER
HTR 4,5 ,11,15 POWER
HTR 3,6>,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM

TEST SECT INLET PR

TEST SE CT OUTLET PR

TOTAL F:LOW, GPM

PUMP OUTLET PR, PS I

PUMP SPEED, RPM
BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 30C PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 33 1 RAD AIR OUT

AN VALUE STANDARD DEVIATION

0.27 0.015

0.71 0.048

0.85 0.038

1.15 0.073

1.18 0.058

1.01 0.057

4.94 0.241

1.18 0.029

8.62 0.054

6.22 0.045

6.81 0.153

8.44 0.043

149.05 0.753

57.90 2.729

0.99 0.011

587.17 0.367

784.06 2.306

572.93 0.132

661.31 0.721

522.93 1.396

573.54 0.398

276.30 2.273

261.08 6.124

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 17655.54 BTU/HR
HEAT ADDED TO SODIUM = 31477.88 BTU/HR
PERCENT HEAT BALANCE = 178.29
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RESULTS FOR DUCT WALL THERMOCOUPLES

FFM SERIES 2 TEST 4 RUN 101 DONE ON 20472 1459

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 OUCT F

TC D0F04 DUCT F

TC D0B08 DUCT B

TC D0D08 DUCT D

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F

TC D0B16 DUCT B

TC D0D16 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT D

TC D0E18 DUCT E

TC DAB18 DUCT AB

TC DDE18 DUCT DE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0B23 DUCT B

TC D0D2 3 DUCT D

TC D0F23 DUCT F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

606.8 0.985 19.61 0.178

610.9 0.858 23.73 0.215

609.9 0.810 22.72 0.206

686.0 2.191 98.88 0.895

650.1 1.559 62.93 0.570

648.1 1.783 60.89 0.551

644.5 1.477 57.30 0.519

687.7 1.8 00 100.54 0.910

687.4 2.163 100.22 0.908

725.3 2.843 138.15 1.251

725.9 2.322 138.78 1.257

729.3 2.566 142.15 1.287

746.7 2.535 159.51 1.444

749.4 2.426 162.19 1.469

745.5 2.426 158.31 1.434

748.3 2.486 161.17 1.459

750.1 2.439 162.89 1.475

748.7 2.774 161.55 1.463

747.8 2.606 160.64 1.455

773.9 2.695 186.73 1.691

776.5 2.525 189.33 1.714

776.3 2.683 189.16 1.713

783.3 2.566 196.08 1.776

782.9 2.634 195.72 1.772

786.3 2.353 199.13 1.803

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 4 RUN 101 DONE ON 20472 1459

TEMP STD RISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC EC03 EX IT CH 3 785.9 2.923 198.72 1.799

TC EC16 EX IT CH 16 784.8 2.849 197.65 1.790

TC EC17 EX IT CH 17 785.1 2.808 197.96 1.793

TC EC34 EX IT CH 34 785.0 2.622 197.82 1.791

TC EC35 EXIT CH 35 785.1 2.640 197.98 1.793

TC EC36 EX IT CH 36 785.7 2.523 198.57 1.798

TC EC06 EX IT CH 6 784.6 2.991 197.44 1.788

TC EC08 EX IT CH 8 783.6 2.683 196.40 1.778

TC EC27 EX IT CH 27 784.6 2.569 197.45 1.788

TC EA36 EXIT ANN EF 785.5 2.462 198.29 1.796

TC EA27 EX IT ANN BC 783.6 2.567 196.43 1.779

TC EA28 EX IT ANN C 783.8 2.648 196.64 1.781
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THERMOCOUPLES INSIDE HEATERS
2 TEST 4 RUN 101 DONE ON 20472 1459

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 761.0 4.882 173.80 1.574

TC R0219AB HTR 2 INT 770.6 5.711 183.45 1.661

TC R0418AB HTR 4 INT 762.3 6.154 175.10 1.586

TC R0518AB HTR 5 I NT 760.8 3.475 173.64 1.57 2

TC R1218AB HEATER 12 748.2 2.461 161.01 1.458

TC R13180E HEATER 13 749.2 2.874 161.99 1.467

TC R1418AB HEATER 14 749.5 3.505 162.30 1.470

TC R1618AB HEATER 16 762.4 3.6 06 175.28 1.587

TC R1718AB HEATER 17 751.6 3.383 164.48 1.489

TC R1817AB HEATER- 18 738.8 4.439 151.68 1.374

TC R1918CD HEATER 19 893.8 41.265 306.67 2.777

TC R0118BC HEATER- 1 761.1 4.991 173.98 1.575

TC R0118CD HEATER 1 760.8 3.510 173.68 1.573

TC R0118DE HEATER 1 761.3 4.378 174.17 1.577

TC R0219BC HEATER 2 767.3 63.598 180.14 1.631

TC R0418BC HEATER 4 763.1 3.709 175.95 1.593

TC R0418CD HEATER 4 762.3 3.845 175.13 1.586

TC R0418DE HEATER 4 761.0 3.707 173.86 1.574

TC R0518BC HEATER- 5 760.1 3.176 172.93 1.566

TC R0518CD HEATER 5 761.3 3.915 174.09 1.576

TC R0718BC HEATER 7 753,1 3.331 165,93 1.503

TC R0718CD HEATER 7 7 53.4 3.936 166.22 1.505

TC R0718DE HEATER 7 752.8 2.951 165.64 1.500

TC R081 BBC HEATER- 8 747.0 3.040 159.8 2 1.447

TC R1718BC HEATER 17 752.8 3.903 165.68 1.500

TC R19188C HEATER 19 754.0 4.474 166.80 1.510

TC R1918DE HEATER 19 876.4 36.412 289.23 2.619
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OPERATING DATA

WHICH WAS

FOR FFM

DONE ON
SERIES 2 TEST

20472 1118
4 RUN 102

DESCRIPTION

HEATER 1 POWER KW
HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR
TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW <200 F) CFM
TC 313 TEST SECT IN
TC 317 TEST SECT GUT
TC 300 PUMP OUTLET
TC 318 RADIATOR IN
TC 334 RADIATOR OUT
TC 33 6 PUMP INLET
TC 33 2 RAD AIR IN
TC 331 RAD AIR OUT

:AN VALUE STANDARD DEVIATION

0.69 0.005
1.99 0.014

2.04 0.011

2.75 0.018

2.84 0.009

2.59 0.017

12.67 0.054

2.03 0.042
8,69 0.175

6.24 0.036
7.79 0.256

8.49 0.052
149.68 0.589

104.58 0.363
0.99 0.005

602.59 0.149

810.79 0.398

598.47 0.242
774.93 0.456

595.14 2.545
597.89 0.358
234.91 1.491
276.53 1.222

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 44053.49 BTU/HR
HEAT ADDED TO SODIUM = 57027.98 BTU/HR
PERCENT HEAT BALANCE = 129.45
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 102 DONE ON 20472 1118

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0 421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

636.8 0.145 34.23 0.213

664.5 0.358 61.93 0.38 5

672.6 0.581 69.99 0.435

681.5 0.408 78.91 0.491

707.6 0.307 105.01 0.653

709.6 0.718 107.03 0.665

687.7 0.215 85.11 0.529

693.2 0.451 90.63 0.564

694.4 0.363 91.77 0.571

716.3 0.628 113.73 0.707

753.6 0.631 151.02 0.939

782.3 0.636 179.68 1.117

756.7 0.325 154.09 0.958

774.5 0.676 171.92 1.069

766.3 0.610 163.6 9 1.018

759.0 0.693 156.39 0.972

788.5 0.843 185.87 1.156

843.4 1.362 240.81 1.497

792.7 1.418 190.08 1.182

797.2 0.895 194.59 1.210

828.3 1.714 225.67 1.40 3

832.7 1.610 230.10 1.431

806.6 1.186 203.98 1.268

820.1 1.317 217.56 1.35 3

817.9 1.8 36 215.36 1.339

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 102 DONE ON 20472 1118

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 806.5 1.3 79 203.89 1.268

TC 0618D CH 4 802.8 1.797 200.17 1.245

TC 0618C CH 19 797.8 1.147 195.26 1.214

TC 0219A HEATER 2 807.8 1.638 205.25 1.276

TC 0219B CH 10 804.9 1.836 202.32 1.258

TC 0919A HTR 9 EXT 795.8 1.020 193.23 1.201

TC 0919B CH 29 788.3 1.627 185.75 1.155

TC 0718C CH 5 801.8 1.333 199.16 1.238

TC 0718D CH 6 803.1 1.7 06 200.51 1.247

TC 0319A HEATER 3 805.4 1.070 202.82 1.261

TC 0319B CH 12 802.2 1.077 199.58 1.241
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 4 RUN 102 DONE ON 20472 1118

TEMP STD RISE A8 NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118A8 HTR 1 INT 8 05.7 0.557 203.13 1.263

TC R0219AB HTR 2 ] NT 811.4 1.572 208.83 1.29 8

TC R0418AB HTR 4 INT 806.5 3.197 203.90 1.268

TC R0518AB HTR 5 3INT 806.2 3.025 203.62 1.266

TC R1218A8 HEATER- 12 7 76.6 2.125 173.97 1.082

TC R1318DE HEATER 13 780.0 0.881 177.37 1.103

TC R1418A3 HEATER 14 778.8 2.592 176.18 1.095

TC R1618AB HEATER 16 782.7 1.024 180.14 1.120

TC R1718AB HEATER- 17 786.9 2.017 184.33 1.146

TC P1817AB HEATER 18 776.5 5.842 173.89 1.081

TC R1918C0 HEATER. 19 790,5 1.792 187.87 1.168

TC R0118BC HEATER. 1 806.1 1.385 203.48 1.265

TC R0118CD HEATER 1 806.3 1.852 203.69 1.266

TC R0118DE HEATFR 1 806.4 1.551 203.8 2 1.267

TC R0219BC HEATER 2 795.9 32.389 193.27 1.202

TC R04188C HEATER 4 805.9 0.914 203.27 1.264

TC R0418CD HEATER 4 805.3 1.756 202.73 1.261

TC R0418DE HEATER 4 802.6 1.310 200.00 1.244

TC R0518BC HEATER 802.8 1.592 200.24 1.245

TC R0518CD HEATER. 5 801.6 2.892 199.06 1.23 8

TC R0718BC HEATER 7 795.5 1 . 1 73 192.88 1.199

TC R0718CD HEATER 7 795.0 4.457 192.3 9 1.19 6

TC R0718DE HEATER- 7 794.4 2.476 191,80 1.193

TC R0818BC HEATER 8 777.8 1.330 175.20 1.089

TC R17188C HEATER 17 786.6 1.863 184.06 1.144

TC R1918BC HEATER 19 789.2 2.696 186.60 1.160

TC R1918DE HEATER 19 789.5 2.028 186.90 1.162



OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

SERI ES

2 04 72

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POWER

SECT FLOW, GPM
SECT INLET PR

SECT OUTLET PR

FLOW, GPM
OUTLET PR, PSI
SPEED, RPM

BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TEST SECT OUT

PUMP OUTLET

RADIATOR IN

RADIATOR OUT

PUMP INLET

RAD AIR IN

RAD AIR OUT

TEST

TEST

TEST

TOTAL

PUMP

PUMP

TC 317

TC 300

TC 318

TC 33 4

TC 33 6

TC 33 2

TC 33 1

124

2 TEST

949

4 RUN 103

MEAN VALUE STANDARD DEVIATION

0.98 0.004

2.83 0.009

2.91 0.009

3.88 0.011

4.00 0.023

3.73 0.020

18.03 0.066

3.08 0.022

8.68 0. 134

6.26 0.031

9.07 0.325

8.51 0.034

150.10 0.869

81.04 0.385

1.01 0.003

615.80 0.350

791.05 0.420

617.11 0.159

787.29 0.438

645.82 1.098

618.76 0.448

261.33 0.355

280.10 1.919

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 62596.90 BTU/HR
HEAT ADDED TO SODIUM = 72583.63 BTU/HR
PERCENT HEAT BALANCE = 115.95
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 103 DONE ON 20472 949

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0 421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMAL IZED

DEG F DEV INLET T TEMP

643.7 0.292 27.91 0.185

670.9 0.273 55.06 0.364

677.5 0.456 61.66 0.408

679.4 0.645 63.61 0.421

709.0 0.819 93.18 0.617

711.7 0.697 95.87 0.634

682.8 0.444 66.97 0.443

692.5 0.495 76.67 0.50 7

694.5 0.479 78.68 0.521

708.0 0.407 92.22 0.610

745.2 0.408 129.44 0.856

762.6 0.585 146.82 0.971

740.2 0.731 124.37 0.823

763.5 0.598 147.67 0.977

748.4 0.332 132.63 0.878

743.2 0.408 127.40 0.843

776.0 0.636 160.16 1.06 0

82 0.6 0.880 204.84 1.355

773.8 1.448 158.02 1.046

7 73.6 0.723 157.85 1.044

812.4 1.336 196.56 1.301

818.5 1.100 202.73 1.341

780.3 0.977 164.51 1.088

800.0 1.008 184.23 1.219

794.8 1.014 179.05 1.185

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 103 DONE ON 20472 949

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 796.7 1.204 180.94 1.197

TC 0618D CH 4 793.4 1.511 177.63 1.175

TC 0618C CH 19 786.5 1.393 170.71 1.130

TC 0219A HEATER 2 795.6 1.556 179.77 1.189

TC 0219B CH 10 792.0 1.352 176.20 1.166

TC 0919A HTR 9 EXT 778.2 1.520 162.39 1.074

TC 0919B CH 29 767.6 1.636 151.81 1.004

TC 0718C CH 5 793 . 7 1.358 177.86 1.177

TC 0718D CH 6 794.3 1.521 178.55 1.181

TC 0319A HEATER 3 792.8 1.087 177.00 1.171

TC 0319B CH 12 787.2 1.3 32 171.40 1.134
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OPERATING DATA FOR FFM SERIES 2 TEST 4 RUN 104

WHICH WAS DONE ON 20372 1443

DESCR IPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 1.62 0.163

HEATER 8,18,19 POWER 4.81 0.532

HTR 12,13,14 POWER 4.61 0.393

HTR 2 ,7,9,17 POWER 6,34 0.623

HTR 4,5,11,15 POWER 6.53 0.573

HTR 3,6,10,16 POWER 5.97 0.523

TOTAL POWER 29.49 2.808

TEST SECT FLOW, GPM 4.16 0.489

TEST SECT INLET PR 8.73 0.128

TEST SECT OUTLET PR 6.21 0.032

TOTAL FLOW, GPM 10.45 0.458

PUMP OUTLET PR, PSI 7.88 0.047

PUMP SPEED, RPM 151.14 0.909

BLOWER SPEED, RPM 136.54 13.423

AIR FLOW (200 F) CFM 1.01 0.011

TC 313 TEST SECT IN 603.58 11.070

TC 317 TEST SECT OUT 793.95 11.102

TC 300 PUMP OUTLET 604.20 13.142

TC 318 RADIATOR IN 783.77 12.230

TC 334 RADIATOR OUT 615.05 9.889

TC 336 PUMP INLET 609.89 10.799

TC 332 RAD AIR IN 215.11 2.521

TC 331 RAD AIR CUT 304.66 2.478

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 102040.06 BTJ/HR

HEAT ADDED TO SODIUM = 106833.50 BTU/HR

PERCENT HEAT BALANCE = 104.70

I

1

a

0

I

I
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 104 DONE ON 20372 1443

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0 421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

632.5 10.8 30 28.93 0.159

665.6 10.330 62.06 0.341

675.0 9.580 71.39 0.393

670.5 11.420 66.90 0.368

709.3 9.658 105.70 0.581

711.3 10.008 107.76 0.593

672.8 12.044 69.27 0.381

686.5 10.744 82.92 0.456

639.1 11.007 85.48 0.470

702.2 10.160 98.62 0.542

749.1 8.730 145.55 0.800

758.6 11.920 155.01 0.853

734.0 12.2 60 130.45 0.717

768.3 9.252 164.77 0.906

742.9 12.073 139.33 0.766

737.8 11.678 134.27 0.738

783.6 9.649 179.99 0.990

701.1 18.522 97.57 0.537

777.9 10.270 174.33 0.959

770.2 13.037 166.60 0.916

824.7 9.430 221.13 1.216

834.4 8.860 230.84 1.270

775.5 13.134 171.93 0.946

803.9 11.379 200.34 1.102

797.5 11.141 193.90 1.066

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 104 DONE ON 20372 1443

TEMP STD RISE A B NORMALIZE

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 812.0 9.618 208.44 1.146

TC 0618D CH 4 806.3 9.622 202.72 1.115

TC 0618C CH 19 797.4 10.028 193.78 1.066

TC 0219A HEATER 2 807.8 9.143 204.23 1.123

TC 0219B CH 10 802.5 9.343 198.93 1.094

TC 0919A HTR 9 EXT 783.4 11.289 179.83 0.989

TC 0919B CH 29 767.7 12.201 164.16 0.903

TC 0 718C CH 5 809.6 8.169 205.99 1.133

TC 0718D CH 6 809.2 8.298 205.62 1.131

TC 0319A HEATER 3 802.1 10.053 198.56 1.092

TC 0319B CH 12 795.4 10.426 191.80 1.055
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RESULTS FOR

FFM SERIES

DUCT WALL THERMOCOUPLES

2 TEST 4 RUN 104 DONE ON 20372 1443

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

D0804

D0E04

D0F04

D0B08

D0D08

D0F08

DOB 12

D0E12

D0F12

DOB 16

D0D16

D0F16

D0D18

D0E18

DAB18

DDE18

DEF18

D0F18

DFA18

D0B21

D0D21

D0F21

DOB 2 3

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

B

F

F

B

0
P

B

E

F

B

D

F

D
p

AB

DE

EF

F

FA

B

D

F

8

D

F

TE MP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

622.7 11.250 19.13 0.105

625.8 11.270 22.23 0.12 2

625.1 11.200 21.53 0.118

650.6 11.530 47.01 0.259

6 56.3 12.173 52.67 0.290

655.9 11.3 96 52.28 0.288

691.3 11.540 87.75 0.483

686.4 12.200 82.82 0.45 5

686.6 11.880 82.98 0.456

728.9 10.780 125.32 0.689

717.6 13.2 62 114.02 0.627

724.8 12.4 88 121.20 0.56 7

738.2 12.926 134.58 0.740

744.9 12.904 141.33 0.777

743.8 11.311 140.22 0.771

739.6 13.2 14 136.01 0.748

745.4 13.009 141.83 0.780

745.5 12.709 141.96 0.781

746.6 12.141 143.06 0.787

761.3 12.650 157.71 0.867

768.2 13.318 164.58 0.905

772.3 13.296 168.67 0.928

773.3 12.459 169.67 0.933

779.6 13.448 175.98 0.968

787.3 12.084 183.74 1.011

RESULTS FOR

FFM SERIES

THERMOCOUPLES IN CHANNEL EXITS

2 TEST 4 RUN 104 DONE ON 20372 1443

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

EC03

EC16

EC17

EC34

EC35

EC36

EC06

EC08

EC27

EA36

EA27

EA2 8

EX IT

EX IT

EXIT

EXIT

EX IT

EXIT

EX IT

EX IT

EX IT

EX IT

EX IT

EX IT

CH

CH

CH

CH

CH

CH

CH

CH

CH

3

16

17

34

35

36

6

8

27

ANN EF

ANN BC

ANN C

TEMP

DEG F

813.6

798.9

789.6

788.6

787.4

789.5

813.5

784.5

783.2

789.2

783.0

785.3

STD

DEV

9.940

11.273

12.509

12.784

12.740

12.269

8.867

11.826

12.213

12.381

12.3 43

12.419

RISE AB NORMA! I ZED

INLET T TEMP

210.06

195.31

186.07

184.99

183.87

185.93

209.92

180.95

179.6 0

185.62

179.38

181.72

1.155

1.074

1.023

1.017

1.011

1.023

1.154

0.995

0.988

1.021

0.987

0.999

J

I

I

I
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RESULTS FOP THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 4 RUN 104 DONE ON 20372 1443

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118A8 HTR 1 INT 817.8 9.320 214.23 1.178

TC R0219AB HTR 2 INT 819.8 7.282 216.18 1. 189

TC R041 SAB HTR 4 INT 822.2 10.113 218.64 1.202

TC R0518A8 HTR 5 INT 810.9 8.748 207.28 1.140

TC R1218AB HEATER 12 756.5 12.852 152.92 0.841

TC R1318DE HEATFR 13 763.5 11.212 164.90 0.90 7

TC R1418AB HEATER 14 765.6 10.332 162.03 0.891

TC R 1618A3 HEATER 16 770.0 11.025 166.43 0.915

TC P1718AB HEATER 17 787.7 8.783 184.10 1.012

TC R1817AB HEATER 18 755.8 9.354 152.25 0.837

TC R1918CD HEATFR 19 811.2 44.992 207.53 1.142

TC ROil SBC HEATER 1 819.5 8.552 215.93 1.188

TC R0118CD HEATFR 1 821.0 7.316 217.40 1.196

TC P0118DE HEATER 1 819.9 7.987 216.35 1.190

TC R0219BC HEATER 2 832.5 32.538 228.94 1.259

TC R041 SBC HEATER 4 816.5 9.043 212.92 1.171

TC R0418CD HEATFR 4 815.0 8.952 211.45 1. 163

TC R0418DE HEATER 4 809.8 9.545 206.25 1.13 4

TC R051 SBC HEATFR 5 812.3 9.872 208.77 1.148

TC R0518CD HEATER C
J 815.2 10.074 211.62 1.164

TC R0718BC HEATER 7 808.6 7.957 204.99 1.127

TC P0718CD HEATER 7 806.9 6.496 203.30 1.118

TC R0718DE HEATER 7 801.8 6.765 198.23 1.09 0

TC R0818BC HEATER 8 773.2 9.530 169.66 0.933

TC R1718BC HEATFR 17 790.0 9.361 186.45 1.025

TC R1918BC HEATER 19 795.4 7.267 191.86 1.055

TC R19180E HEATER 19 812.6 37.013 208.99 1. 149



OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

DESCRIPTION

SERIES

203 72

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER

HTR 2 ,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW (200 F) CFM
TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 300 PUMP OUTLET
TC 318 RADIATOR IN
TC 334 RADIATOR OUT
TC 336 PUMP INLET

TC 33 2 RAD AIR IN

TC 33 1 RAD AIR OUT

132

2 TEST

1054

4 RUN 105

MEAN VALUE STANDARD DEVIATION

1.71 0.009

5.12 0.031

4.83 0.085

6.70 0.087

6.86 0.023

6.28 0.064

31.13 0.147

4.97 0.031

8.77 0.120

6.21 0.024

10.71 0.165

7.87 0.048

151.42 0.593

144.40 0.436

1.02 0.008

596.84 0.225

787.20 0.421

596.70 5.443

783.94 6.356

620.21 6.330

603.28 0.159

214.57 0.307

306.22 1.223

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 107572.38 BTU/HR
HEAT ADDED TO SODIUM = 127874.00 BTU/HR
PERCENT HEAT BALANCE = 118.87

I
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RESULTS FOR

FFM SERIES

UNGROUNDED JUNCTION THERMOCOUPLES
2 TEST 4 RUN 105 DONE ON 20372 1054

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U :h 31

TC 0 409U C H 13

TC 0509U CH 3

TC 1009U c^- 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1.12 0U CH 31

TC 0 42 1U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

625.8 0.244 28.98 0.181

658.6 0.584 61.72 0.385

669.6 1.053 72.76 0.454

662.6 3.701 65.77 0.411

702.3 0.861 105.45 0.658

704.5 0.6 54 107.62 0.672

664.4 1.1 02 67.54 0.422

678.6 1.239 81.78 3.511

6 31.3 0.949 84.43 0.527

696,9 1.635 ICO.04 0.625

744.3 1.352 147.44 0.921

749.7 1.485 152.90 0.955

72 6.0 0.486 129.18 0.807

762.9 1.053 166.11 1.037

734.1 1.224 137.30 0.857

729.7 1.026 132.87 0.830

776.7 0.529 179.88 1.12 3

697,.3 17.662 100.46 0.627

770.8 0.885 173.95 1.086

760.9 1.184 164.02 1.024

817.6 1.367 220.78 1.379

827.9 0.941 231.07 1.443

766.5 0.929 169.62 1.0 59

796.1 1.279 199.29 1.244

789.1 0-930 192.27 1.20 1

RESULTS FOR

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES

2 TEST 4 RUN 105 DONE ON 20372 10 54

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATFR

TC 0319B CH 12

TEMP

DEG F

804.7

799.2

789.9

801.3

795.1

774.6

759.3

803.5

803.1

794.8

787.9

STD

DEV

1.-^0

0.975

0.7 04

0.794

1.5 82

1.340

0.650

0.310

0.867

1.464

1.279

RISE AB

INLET T

207.82

202.37

193.10

204.41

198.26

177.79

162.41

206.71

206.28

197.99

191.09

NORMAL I ZED

TEMP

1.264

1.206

1.276

1.238

1.110

1.014

1.291

1.288

1.236

1.193
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RESULTS FOR

FFM SERIES

135

THERMOCOUPLES INSIDE HEATERS

2 TEST 4 RUN 105 DONE ON 20372 1054

TEMP STD PISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 ][NT 811 A 0.859 214.76 1.341

TC R0219A8 HTR 2 1[ NT 813.9 0.899 217.08 1.356

TC R0418AB HTR 4 :INT 814.0 1.529 217.20 1.356

TC R0518AB HTR 5 [NT 804.7 0.540 207.85 1.298

TC R121 SAB HEATER 12 747.3 1.220 150.46 0.940

TC R1318DE HEATER 13 760.6 1.975 163.76 1.023

TC R1418A8 HEATER 14 759.1 1.764 162.31 1.014

TC R1618AB HEATER 16 760.8 2.360 164.01 1.024

TC R1718AB HEATER 17 781.3 2.5 04 184.44 1.152

TC R1817AB HEATER 18 749.7 0.927 152.85 0.954

TC R1918CD HEATER 19 777.8 63.339 180.97 1.130

TC R0118BC HEATER 1 814.2 1.041 217.32 1.357

TC R0118CD HEATER 1 814.2 1.698 217.35 1.357

TC R0118DE HEATER. 1 813.8 0.974 217.00 1.355

TC R0219BC HEATER 2 869.2 41.104 272.40 1.701

TC R0418BC HEATER 4 811 .1 0.8 07 214.25 1.338

TC R0418CD HEATER 4 808.7 0.978 211.82 1.323

TC R0418DE HEATER 4 803.3 1.289 206.41 1.289

TC R051 SBC HEATER- 5 805.6 3.305 208.74 1.304

TC R0518CD HEATER 5 808.9 3.297 212.07 1.324

TC R0718BC HEATER 7 802.9 1.2 82 206.09 1.287

TC R0718CD HEATFR 7 801.5 3.517 204.63 1.278

TC R0718D5 HEATER 7 792.9 4.492 196.08 1.224

TC R0818BC HEATER 8 764.7 2.326 167.86 1.048

TC R1718BC HEATER 17 784.2 1.215 187.36 1.170

TC R1918BC HEATER 19 791.0 0.813 194.14 1.212

TC R1918DE HEATER 19 779.1 48.697 182.29 1.138
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OPERATING DATA

WHICH WAS

FOR FFM SERIES 2 TEST

CONE ON 30172 1432

4 RUN 201

DESCRIPTION

HEATER 1 PCWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER

HTR 2 ,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PS I

PUMP SPEED, RPM
BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 33 6 PUMP INLET

TC 332 RAO AIR IN

TC 33 1 RAD AIR CUT

MEAN VALUE STANDARD D

0.54 0.007

1.49 0.018

1.56 0.018

2.11 0.026

2.20 0.026

1.96 0.030

9.63 0.107

0.98 0.034

8.49 0.140

6.G6 0.052

7.36 0.271

7.27 0. 022

145.08 1.184

19.42 3.471

0.98 0.009

668.68 0.405

96 5.62 1.510

669.61 0.500

878.99 2.190

721.80 2.698

673.66 0.642

112.80 1.770

197.47 4.786

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS « 33740.19 BTU/HR

HEAT ADDEC TO SODIUM = 38591.86 BTU/HR

PERCENT HEAT BALANCE = 114.38
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RESULTS FOR CUCT WALL THERMOCOUPLES

FFM SERIES 2 TEST 4 RUN 201 DONE ON 30172 1432

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 DUCT E

TC D0F04 DUCT F

TC D0B08 DUCT B

TC DODO8 DUCT C

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F

TC D0B16 DUCT B

TC D0D16 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT D

TC D0E18 DUCT E

TC DAB18 DUCT AB

TC DDE18 DUCT DE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B2 1 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0B23 DUCT B

TC D0D23 DUCT D

TC D0F23 DUCT F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

702.1 0.755 33.42 0.129

707.0 1.108 38.36 0.148

706.8 0.495 38.12 0.147

757.2 0.495 88.56 0.341

766.0 0.827 S7.29 0.375

764.3 0.855 95.60 0.368

819.5 0.348 150.85 0.581

822.8 0.557 154.15 0.594

824.1 0.887 155.38 0.599

881.3 0.391 212.59 0.819

880.1 0.535 211.41 0.814

886.1 0.569 217.41 0.837

911.6 0.360 242.96 0.936

915.8 0.741 247.10 0.952

912.0 0.606 243.28 0.937

913.3 0.332 244.59 0.942

917.3 0.269 248.67 0.95 8

915.3 0.608 246.60 0.950

915.3 0.311 246.67 0.950

949.3 0.746 280.61 1.081

958.0 0.433 289.34 1.115

963 . 0 0.347 294.30 1.134

968.4 1.154 299.73 1.155

969.0 0.441 300.36 1.157

974.1 0.855 305.44 1.177

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 4 RUN 201 DONE ON 30172 1432

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 973.3 0.810 304.66 1.174

TC EC16 EXIT CH 16 972.1 0.331 303.38 1.169

TC EC17 EXIT CH 17 972.3 0.370 303.66 1.170

TC EC34 EXIT CH 34 972.1 0.652 303.43 1.169

TC EC35 EX IT CH 35 972.8 0.501 304.11 1.171

TC EC36 EXIT CH 36 973.5 0.710 304.81 1.174

TC EC06 EXIT CH 6 972.3 0.718 303.63 1.170

TC EC08 EXIT CH 8 969.5 0.446 300.87 1.159

TC EC27 EXIT CH 27 969.3 0.294 300.61 1.158

TC EA36 EX IT ANN EF 972.4 0.565 303.73 1.170

TC EA27 EXIT ANN 8C 969.1 0.332 300.43 1.157

TC EA28 EXIT ANN C 969.5 0.182 300.83 1.159
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OPERATING DATA

WHICH WAS

FOR FFM SERI ES

DONE ON 30172

DESCR IPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2 ,7,9,17 POWER

HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

SECT FLOW, GPM

SECT INLET PR

SECT OUTLET PR

FLOW, GPM
OUTLET PR, PSI
SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TEST SECT CUT

PUMP OUTLET

RADIATOR IN

RADIATOR OUT

PUMP INLET

RAD AIR IN

RAC AIR OUT

TEST

TEST

TEST

TOTAL

PUMP

PUMP

TC 317

TC 300

TC 31 8

TC 33 4

TC 336

TC 33 2

TC 33 1

140

2 TEST 4 RUN 202

1324

MEAN VALUE STANDARD D

1.22 0.010

3.50 0.023

3 . 56 0.030

4.78 0.026

4.86 0.027

4.57 0.022

22.15 0.147

2.12 0.030

8.60 0.098

6.06 0.051

8.66 0.254

7.32 0.029

144.34 0.921

21.41 3.539

0.99 0.016

624.88 0.159

902.81 0.298

633.77 0.586

897.62 0.146

701.51 12.837

639.53 0.956

121.28 4.344

266.57 4.629

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 76803.31 BTU/HR

HEAT ADDED TO SODIUM = 79033.94 BTU/HR

PERCENT HEAT BALANCE = 102.90

I

i
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1

141

RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 202 DONE ON 30172 1324

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0 409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

670.1 0.350 45.21 0.167

711.0 0.520 86.08 0.319

720.6 0.480 95.75 0.355

727.3 0.280 102.45 0.379

769.1 0.125 144.25 0.534

772.3 0.543 147.45 0.546

734.1 0.182 109.25 0.405

746.1 0.221 121.19 0.449

750.3 0.391 125.41 0.464

773.3 0.244 148.41 0.549

82 6.6 0.569 201.75 0.747

860.4 0.640 235.55 0.872

826.6 0.567 201.77 0.747

853.0 0.882 228.11 0.845

837.9 0.662 213.05 0.789

828.9 0.749 204.03 0.755

876.0 0.605 251.15 0.930

866.2 0.845 241.36 0.894

877.1 0.755 2 52.18 0.934

878.1 0.551 253.20 0.937

927.6 0.803 302.74 1.121

936.6 0.723 311.72 1.154

889.0 0.911 264.11 0.978

912.8 0.661 287.96 1.066

908.6 0.823 283.72 1.050

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 202 DONE ON 30172 1324

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

903.6 1.294 278.72 1.032
898.9 0.988 274.04 1.015
891.5 0.912 266.58 0.987

2 900.8 0.823 275.96 1.022
895.7 0.685 270.86 1.003

EXT 881.4 0.807 256.48 0.950
868.5 0.763 243.64 0.902
897.2 0.827 272.34 1.008
898.1 0.685 273.20 1.012

3 898.0 0.823 273.10 1.011
892.5 0.823 267.64 0.991

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 4 RUN 202 DONE ON 30172 1324

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 905.3 0.460 280.38 1.038

TC R0219A8 HTR 2 I NT 912.3 7.749 287,47 1.064

TC R0418AB HTR 4 INT 910.4 3.750 285.55 1.057

TC R0518A8 HTR 5 INT 904.1 2.204 279.23 1.034

TC R1218AB HEATER L t~^ 851.4 1.547 226.48 0.83 9

TC R1318DE HEATER 13 8 61.7 1.080 236.85 0.877

TC R1418A3 HEATER 14 861 .5 0.650 236.60 0.37 6

TC R1618AB HEATER 16 866.2 0.608 241.31 0.893

TC R1718AB HEATER 17 875.4 1.687 250.55 0.928

TC R1817A3 HEATER 18 845.6 2.791 220.71 0.817

TC P0U8BC HEATFR 1 904.3 3.229 279.44 1.03 5

TC R0118CD HEATER 1 906.0 1.618 281.11 1.041

TC R0118DE HEATER 1 905.4 1.512 280.57 1.039

TC R0219BC HEATER 2 907.4 18.462 282.52 1.346

TC R0418BC HEATER 4 903.6 1.446 278.72 1.032

TC R0418C3 HEATER 4 901.8 1.455 276.87 1.025

TC R0418DE HEATER 4 896.6 1.305 271.73 1.006

TC R0518BC HEATEF 5 898.5 1.562 273.62 1.013

TC R0518CD HEATER 5 900.1 2.433 275.24 1.019

TC R0718BC HEATER 7 890.0 0.962 265.17 0.93 2

TC R0718CD HEATER 7 889.0 2.137 264.13 0.978

TC R0718DE HEATER 7 884.1 2.251 259.20 0.960

TC R0318BC HEATFR 8 857.5 1,002 232.60 0.861

TC R17188C HEATER 17 876.3 2.224 251.42 0.931

TC R1918DE HEATER 19 875.9 10.088 250.98 0.929



OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

144

SERIES 2 TEST

22972 1423

4 RUN 203

DESCRIPTION MEAN VALUE STANDARD DEVIATIO

HEATER 1 POWER KW 1.93 0.009

HEATER 8,18,19 POWER 5.63 0.030

HTR 12, 13,14 POWER 5.64 0.030

HTR 2,7,9,17 POWER 7.5, 0.039

HTR 4,5,11,15 POWER 7.76 0.018

HTR 3,6,10,16 POWER 7.35 0.030

TOTAL POWER 35.51 0.182

TEST SECT FLOW, GPM 2.96 0.037

TEST SECT INLET PR 8.61 0.039

TEST SECT OUTLET PR 6.08 0.042

TOTAL FLOW, GPM 9.23 0.250

PUMP OUTLET PR, PSI 7.24 0.082

PUMP SPEED, RPM 152.22 0.716

BLOWER SPEED, RPM 115.94 0.251

AIR FLOW (200 F) CFM 1.03 0.013

TC 313 TEST SECT IN 611.16 0.253

TC 317 TEST SECT OUT 925.51 0.221

TC 30 0 PUMP OUTLiiT 612.99 0.102
TC 318 RADIATOR IN 920.71 0.316

TC 334 RADIATOR OUT 618.38 1.769

TC 336 PUMP INLET 614.36 0.390

TC 332 RAD AIR IN 98.78 0.306

TC 331 RAD AIR OUT 232.44 1.191

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 122530.06 BTU/HR
HEAT ADDED TO SODIUM = 125275.69 BTU/HR
PERCENT HEAT BALANCE = 102.24

I
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RESULTS FOR DUCT WALL THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 203 DONE ON

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 DUCT E

TC D0F04 DUCT F

TC D0B08 DUCT B

TC D0D08 DUCT D

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F

TC D0B16 DUCT B

TC D0D16 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT D

TC D0E18 DUCT E

TC DAB18 DUCT AB

TC DDE18 DUCT DE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0B23 DUCT 8

TC D0D23 DUCT D

TC D0F23 DUCT F

TEMP

DEG F

645.7

652.0

651.5

693.7

704.7

704.0

758.1

756.9

756.3

822.9

810.8

821.8

844.2

854.7

849.1

846.1

855.5

855.2

856.4

875.4

893.0

905.9

898.8

910.3

921.3

STD

DEV

0.278

0.2 39

0.048

0.263

0.307

0.185

0.296

0.512

0.520

0.562

0.507

0.222

0.742

0.454

0.448

0.377

0.415

0.312

0.320

0.256

0.512

0.174

0.149

0.166

0.443

22972 1423

RISE AB

INLET T

34.55

40.80

40.33

82.5 7

93.5 3

92.89

146.93

145.73

145.13

211.77

199.62

210.60

233.05

243.57

237.91

234.99

244.34

244.07

245.24

264.28

281.89

294.71

287.63

299.13

310.18

NORMALIZED
TEMP

0.112

0.133

0.131

0.269

0.304

0.302

0.478

0.474

0.47 2

0.68 9

0.649

0.685

0.758

0.792

0.774

0.764

0.795

0.794

0.798

0.860

0.917

0.959

0.936

0.973

1.009

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 4 RUN 203 DONE ON 22972 1423

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 950.0 0.256 338.88 1.102
TC EC16 EX IT CH 16 934.3 0.213 323.18 1.051
TC EC17 EXIT CH 17 92 5.8 0.268 314.60 1.023
TC EC34 EXIT CH 34 923.2 0.312 312.06 1.015
TC EC35 EXIT CH 35 922.8 0.132 311.60 1.013
TC EC36 EX IT CH 36 924.6 0.266 313.42 1.019
TC EC06 EX IT CH 6 945.6 0.633 334.41 1.088
TC EC08 EX IT CH 8 912.9 1.094 301.70 0.981
TC EC27 EX n CH 27 911.6 1.346 300.46 0.977
TC EA36 EX IT ANN EF 923.8 0.711 312.62 1.017
TC EA27 EX IT ANN BC 912.4 1.156 301.24 0.980
TC EA28 EXIT ANN C 916.5 1.141 305.33 0.993

I

I
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 4 RUN 203 DONE ON 22972 1423

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 946.5 0.549 .335.32 1.091

TC R0219AB HTR 2 1[NT 944.7 13.409 333.56 1.085

TC S0418AB HTR 4 1INT 9 42.1 6.422 330.98 1.076

TC R0518AB HTR 5 [NT 938.6 1.226 327.46 1.065

TC R1218AB HEATER 12 86 3.8 0.297 252.60 0.822

TC R1318DE HEATER 13 880.3 0.861 2 69.11 0.875

TC R1418AB HEATER 14 878.7 1.062 267.50 0.870

TC R1618AB HEATER 16 885.5 3.628 274.38 0.892

TC R1718AB HEATER 17 902.5 1.156 291.30 0.947

TC R1817AB HEATER 18 858.4 4.054 247.21 0.804

TC R. 1918CD HEATFR 19 614.2 0.233 3.19 0.010

TC R0118BC HEATER 1 948. 3 2.665 337.18 1.09 7

TC R0118CD HEATER. 1 950.1 0.816 338.92 1.102

TC R0118DE HEATER 1 948.8 1.591 337.68 1.098

TC R0219BC HEATER 2 939.9 10.481 328.71 1.069

TC R0418BC HEATER 4 944.1 1.087 332.91 1.083

TC R0418CD HEATER 4 942.8 1.571 331.65 1.079

TC R0418DE HEATER 4 932.1 1.197 320.92 1.044

TC R0518BC HEATER. 5 939.6 2.631 328.44 1.06 8

TC R0518CD HEATER 5 947.1 1.830 3.35.94 1.09 3

TC R0718BC HEATER 7 932.2 1.387 321.06 1.044

TC R0718CD HEATER 7 931.3 1.574 320.10 1.041

TC R0718DE HEATER 7 925.1 1.703 313.95 1.021

TC R0818BC HEATER 8 883.2 1.499 272.00 0.885

TC R1718BC HEATFR 17 907.1 1.348 295.93 0.962

TC R19188C HEATER 19 614.5 0.126 3.34 0.011

TC R 1918DE HEATFR 19 911.0 5.748 299.83 0.975
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OPERATING DATA FOR FFM SERIES 2 TEST 4 RUN 204
WHICH WAS DONE ON 22872 1602

DESCRIPTION AN VALUE STANDARD DEVIATION

2.76 0.007

8.02 0.015

8.00 0.012

10.77 0.013

10.93 0.025

10.44 0.021

50.51 0.090

3.73 0.033

8.68 0.117

6.09 0.033

8.29 0.141

7.34 0.036

102.02 1.146

177.59 0.688

1.11 0.014

600.37 0.450

952.36 0.374

594.39 0.201

951.11 0.527

589.66 0.553

590.37 0.623

96.86 0.385

248.97 0.264

HEATER 1 POWER KW

HEATER 8,18,19 POWER

HTR 12, 13,14 POWER

HTR 2,1r,9,17 POWER
HTR 4,fi,ll,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SEXT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI

PUMP SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 33 2 RAD AIR IN

TC 331 RAD AIR OUT

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 173891.69 BTU/HR
HEAT ADDED TO SODIUM = 177280.81 BTU/HR
PERCENT HEAT BALANCE = 101.95

I
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RESULTS FOR UNGROUNDED JUNCTION THER MOCCUPLES
FFM SERIES 2 TEST 4 RUN 204 DONE ON 22872 1602

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U Zh 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

655.3 0.607 54.92 0.159

714.1 0.673 113.76 0.329

730.0 0.585 129.64 0.375

724.6 0.540 124.27 0.360

793.8 0.478 193.39 0.560

795.9 0.728 195.55 0.566

730.8 0.499 130.42 0.378

753.5 0.711 153.10 0.443

757.6 0.570 157.26 0.455

782.7 0.511 182.37 0.528

866.0 0.563 265.59 0.769

889.8 0.458 289.43 0.838

844.3 0.423 243.98 0.707

901.4 0.5 46 301.05 0.872

858.3 0.3 22 257.96 0.747

848.1 0.462 247.69 0.717

927.3 0.528 326.96 0.947

889.9 0.620 289.53 0.839

916.9 0.723 316.49 0.917

906.9 0.863 306.56 0.888

999.6 0.927 399.22 1.156

1019.1 1.063 418.71 1.213

918.5 0.848 318.10 0.921

967.5 0.985 367.11 1.063

952.3 0.888 351.92 1.019

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 204 DONE ON 22872 1602

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 061 8C CH 19

TC 0219A HEATER.

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

977.2 0.960 376.84 1.091

968.4 0.961 368.00 1.066

955.2 0.678 354.83 1.028

973.5 0.942 373.12 1.081

965.8 1.535 365.46 1.059

929.8 1.210 329.38 0.954

904.1 1.158 303.78 0.880

973.8 1.619 373.48 1.082

973.4 0.776 373.06 1.081

962.0 1.239 361.62 1.047

950.4 0.856 350.06 1.014
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OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

SERI ES

22872

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER

HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM

PUMP OUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 31 7 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OLT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 33 1 RAD AIR OUT

152

2 TEST

1421

4 RUN 205

MEAN VALUE STANDARD DEVIATION

3.19 0.008

9.32 0.023

9.27 0.026

12.49 0.038

12.65 0.030

12.11 0.036

58.60 0.182

5.15 0.030

8.84 0.094

6.14 0.029

12.48 0.309

7.52 0.078

155.36 1.004

171.22 0.634

1.14 0.021

623.43 0.418

915.58 0.495

621.59 0.289

913.30 0.704

639.39 134.352

620.72 0.233

97.14 0.638

286.59 0.710

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 201587.31 BTU/HR
HEAT ADDED TO SODIUM = 201922.63 BTU/HR
PERCENT HEAT BALANCE = 100.17
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 205 DONE ON 22872 1421

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0 409U CH 13

TC 0509U CH TL

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

OEG F DEV INLET T TEMP

668.1 0.496 44.69 0.153

720.6 1.2 65 97.14 0.333

735.7 1.615 112.23 0.385

724.1 1.129 100.65 0.345

790.3 2,163 166.92 0.572

790.0 2.124 166,60 0.571

727.9 1.095 104.44 0.358

753.7 1.863 130.28 0.447

755.6 1.220 132.14 0.45 3

772.5 1.2 42 149.05 0.511

849,9 1.898 226.50 0.777

860.4 2.009 237.00 0.813

820.7 1.545 197.29 0.676

879.2 1.611 255.77 0.877

831*1 1.381 2 07.69 0.712

824.3 1.314 200.90 0.689

903.2 1.641 279.74 0.959

858.7 0.517 235.27 0.807

887.7 0.430 264.26 0.906

867.6 3.076 244.14 0.837

968.2 0.435 344.74 1.182

986.9 0.361 363.46 1.246

881.0 0.305 257.56 0.883

930.7 0.697 307.26 1.053

915.8 0.190 292.42 1.003

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 4 RUN 205 DONE ON 22872 1421

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

950.7 1.064 327.26 1.122

941.4 0.405 317.98 1.090

928.5 0.3 86 305.12 1.046

945.5 0.427 322.11 1.104

935.7 1.028 312.31 1.071

903.5 0.427 280.06 0.960

877.1 0.603 253.71 0.870

949.0 0.311 325.61 1.116

947.6 0.672 324.20 1.112

933.7 0.328 310.29 1.064

922.6 1.180 299.20 1.026
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 4 RUN 205 DONE ON 22872 1421

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

R0118AB

R0219AB

R0418AB

R0518AB

R1218A8

R1318DE

R1418AB

R1618AB

R1718AB

R1817AB

R1918CD

R0118BC

R0118CD

R0118DE

R0219BC

R041 SBC

R0418CD

R0418DE

R0518BC

R0518CD

R0718BC

R0718CD

R0718DE

R0818BC

R17188C

R1918BC

R1918DE

HTR 1 INT

HTR 2 INT

HTR 4 INT

HTR 5 INT

HEATER 12

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

13

14

16

17

18

19

1

1

1

2

4

4

4
c
>

5

7

7

7

8

17

19

19

TEMP

DEG F

964.1

967.4

968.5

950.3

858.8

880.9

877.0

878.8

914.0

8 54.4

628.4

966.2

972.8

967.2

980.0

958.3

956.3

940.3

948.9

959.3

1042.3

943.7

939.3

888.7

916.7

628.3

924.8

STD

DEV

1.795

0.947

1.354

0.967

1.272

0.755

1.432

0.969

0.489

0.805

0.268

2.598

0.562

0.449

11.252

0.909

0.629

2.270

2.410

1.402

1.218

3.913

0.326

1.320

0.530

0.190

1.776

RISE AB

INLET T

340.69

343.98

345.05

326.85

235.35

257.44

253.59

255.41

290.58

230.98

4.98

342.80

349.42

343.74

356.58

334.84

332.84

316.85

325.52

335.83

418.83

320.30

315.89

265.30

293.28

4.82

301.36

NORMALIZED

TEMP

1.168

1.179

1.183

1.121

0.807

0.883

0.869

0.876

0.996

0.792

0.017

1.175

1.198

1.179

1.223

1.148

1.141

1.086

1.116

1.151

1.436

1.098

1.033

0.910

1.006

0.017

1.03 3
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OPERATING DATA FOR FFM SERIES 2 TEST 4 RUN 205

WHICH WAS DONE ON 22 8 72 1451

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 3.19 0.005

HEATER 8,18,19 POWER 9.32 0.021
HTR 12,13,14 POWER 9.27 0.015

HTR 2,7,9,17 POWER 12.48 0.030

HTR 4,5,11,15 POWER 12.65 0.016

HTR 3,6,10,16 POWER 12.13 0.017

TOTAL POWER 58.61 0.066
TEST SECT FLOW, GPM 5.13 0.033

TEST SECT INLET PR 8.88 0.034
TEST SECT OUTLET PR 6.12 0.030
TOTAL FLOW, GPM 11.99 0.184

PUMP OUTLET PR, PSI 7.53 0.039

PUMP SPEED, RPM 155.05 1.557

BLOWER SPEED, RPM 172.23 0.625
AIR FLOW (200 F) CFM 1.11 0.018

TC 313 TEST SECT IN 612.20 0.185

TC 317 TEST SECT OUT 906.40 0.365
TC 30C PUMP OUTLET 612.53 0.254
TC 318 RADIATOR IN 890.05 5.691

TC 334 RADIATOR OUT 615.41 0.904
TC 336 PUMP INLET 612.04 0.351
TC 332 RAD AIR IN 97.38 0.423
TC 33 1 RAD AIR OUT 284.14 1.149

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 201621.50 BTU/HR
HEAT ADDED TO SODIUM = 203120.19 BTU/HR
PERCENT HEAT BALANCE = 100.74
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OPERATING DATA

WHICH WAS

FOR FFM

DONE ON

SERIES 2 TEST

22972 1037

4 RUN 205

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5, 11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 331 RAD AIR OUT

MEAN VALUE STANDARD DEVIATION

3.15 0.0

9.22 0.010

9.15 0.019

12.37 0.012

12.59 0.012

11.97 0.013

58.04 0.060

4.98 0.034

8.82 0.029

6.15 0.046

11.91 0.266

7.53 0.041

149.85 0.520

130.82 0.263

1.05 0.013

616.86 0.285

905.32 0.633

618.22 0.324

899.47 2.011

629.10 1.784

619.41 0.285

95.32 0.834

294.03 2.560

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 199606.63 BTU/HR
HEAT ADDED TO SODIUM = 193096.56 BTU/HR
PERCENT HEAT BALANCE = 96.74
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RESULTS FOR

FFM SERIES
DUCT WALL THERMOCOUPLES
2 TEST 4 RUN 205 DONE ON

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

D0B04

D0E04

D0F04

D0B08

D0D08

D0F08

DOB 12

D0E12

D0F12

D0B16

D0D16

D0F16

D0D18

D0E18

DAB18

DDE18

DEF18

D0F18

DFA18

D0B21

D0D21

D0F21

D0B23

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

B

E

F

B

D

F

B

E

F

B

D

F

D

F

AB

DE

EF

F

FA

B

D

F

B

D

F

TEMP

DEG F

643.4

650.1

649.2

681.6

693.9

695.5

739.7

739.2

738.3

802.7

782.6

794.7

813.8

825.6

822.1

814.5

825.5

825.9

82 8.2

839.6

858.6

872.3

863.1

876.6

887.9

STD

DEV

0.303

0.3 76

0.713

0.549

0.833

0.248

0.324

0.549

0.271

0.953

0.495

0.549

0.170

0.656

0.435

0.435

0.549

0.460

0.409

0.039

0.549

0.611

0.428

0.260

0.549

22972 1037

RISE AB

INLET T

26.59

33.23

32.30

64.72

77.05

78.60

122.81

122.32

121.40

185.81

165.79

177.82

196.97

208.79

205.22

197.60

208.63

209.09

211.34

222.77

241.75

255.40

246.23

259.72

271.00

NORMALIZED

TEMP

0.089

0.111

0.108

0.217

0.258

0.264

0.412

0.410

0.407

0.623

0.556

0.596

0.661

0.700

0.688

0.663

0.700

0.701

0.709

0.747

0.811

0.857

0.826

0.871

0.909

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 4 RUN 205 DONE ON 22972 1037

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EX IT CH 3 941.0 0.637 324.16 1.087
TC EC16 EX IT CH 16 913.4 0.611 296.52 0.994
TC EC17 EX IT CH 17 895.5 0.601 278.61 0.934
TC EC34 EX IT CH 34 891.4 0.473 274.55 0.921
TC EC35 EXIT CH 35 890.3 0.271 273.46 0.917
TC EC36 EX IT CH 36 893.6 0.523 2 76.73 0.928
TC EC06 EXIT CH 6 942.5 0.762 325.61 1.092
TC EC08 EX IT CH 8 885.0 0.363 268.14 0.899
TC EC27 EX IT CH 27 880.1 1.328 263.23 0.883
TC EA36 EX IT ANN EF 893.1 0.664 276.23 0.926
TC EA27 EXIT ANN BC 8 83.1 0.443 266.26 0.893
TC EA28 EXIT ANN C 886.9 0.209 2 70.0 0 0.905
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OPERATING CATA FOR FFM SERIES 2 TEST 6 RUN 104

WHICH WAS CONE ON 30672 1309

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 PCWER KW 47.58 0.022

HEATER 8,18,19 POWER 0.0 0.0

HTR 12,13,14 POWER -0.09 0.018

HTR 2 ,7,9,17 POWER 34.25 0.052

HTR 4,5,11,15 POWER 35.04 0.0 33

HTR 3,6,10,16 PCWER 33.84 0.022

TOTAL POWER 119.60 0.224

TEST SECT FLOW, GPM 54.56 0.072

TEST SECT INLET PR 34.15 0.160

TEST SECT CUTLET PR 8.70 0.0 34

TOTAL FLOW, GPM 112.90 0.877

PUMP OUTLET PR, PSI 35.£5 0.102

PUMP SPEED, RPM 15C7.40 0.894

BLOWER SPEED, PPM 406.84 0.513

AIR FLOW (200 F) C FM 1.97 0.039

TC 313 TEST SECT IN 618.33 0.206

TC 317 TEST SECT CUT 674.71 0.210

TC 300 PUMP OUTLET 618.18 0.063

TC 318 RADIATOR IN 661.21 6.544

TC 334 RADIATOR OUT 615.27 2.044

TC 336 PUMP INLET 617.88 0.063

TC 332 RAD AIR IN 88.49 0.359

TC 33 1 RAC AIR CUT 214.23 0.154

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 514674.56 BTU/HR
HEAT ADDED TO SODIUM = 413365.19 BTU/HR
PERCENT HEAT BALANCE * 80.32
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 6 RUN 104 DONE ON 3C672 1309

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 618.1 0.250 -0.26 -0.004

TC 1706U CH 21 638.2 0.221 19.87 0.283

TC 1807U CH 24 642.2 0.340 23.86 0.340

TC 1108U CH 31 620.1 0.209 1.81 0.026

TC 0409U CH 13 678.7 0.175 60.39 0.860

TC 0509U CH 3 712.6 0.316 94.27 1.343

TC 1009U CH 29 618.5 0.206 0.18 0.003

TC 1409U CH 17 626.5 0.221 8.17 0.116

TC 1609U CH 21 627.4 0.221 9.09 0.129

TC 1914U CH 24 620.5 0.225 2.18 0.031

TC 0815U CH 8 660.6 0.063 42.29 0.602

TC 1316U CH 35 6 32.1 0.215 13.75 0.196

TC 1516U CH 37 632.0 0.270 13.65 0.194

TC 0817U CH 9 667.8 0.332 49.48 0.705

TC 1217U CH 33 629.3 0.290 10.93 0.156

TC 1318U CH 34 635.7 0.221 17.41 0.248

TC 1718U CH 22 686.0 0.167 67.70 0.964

TC 1219U CH 32 626.4 0.479 8.05 0.115

TC 1819U CH 24 645.1 0.593 26.77 0.381

TC 1120U CH 31 634.6 0.348 16.24 0.231

TC 0421U CH 13 761.0 0.620 142.65 2.032

TC 0521U CH 3 770.4 0.620 152.03 2.166

TC 1021U CH 29 626.5 0.318 8.21 0.117

TC 1421U CH 17 S47.8 0.438 29.47 0.420

TC 1621U CH 21 696.3 0.456 77.99 1.111

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 6 RUN 104 DONE ON 30672 1309

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 797.3 0.343 178.92 2.549
TC 0618D CH 4 773.0 0.346 154.72 2.204
TC 0618C CH 19 742.7 0.684 124.34 1.771
TC 0219A HEATER 2 770.4 0.780 152.07 2.166
TC 0219B CH 10 739.3 0.468 121.01 1.724
TC 0919A HTR 9 EXT 678.0 0.4G7 59.69 0.850
TC 0919B CH 29 657.3 0.388 38.94 0.555
TC 0718C CH 5 799.9 0.737 181.60 2.587
TC 0718D CH 6 781.3 0.677 162.95 2.321
TC 0319A HEATER 3 740.4 0.747 122.06 1.739
TC 0319B CH 12 707.8 0.401 89.45 1.274
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 6 RUN 104 DONE ON 30672 1309

TEMP STD RISE AB NORMALIZED

DESCRIPTION CEG F DEV INLET T TEMP

TC R0118A8 HTR 1 INT 901 .7 0.224 283.38 4.03 7

TC R0219A8 HTR 2 INT 857.3 0.623 2 3 8.96 3.404

TC R0418AB HTR 4 INT 939.8 0.665 321.50 4.580

TC R0518AB HTR 5 INT 875.1 0.436 2 56.7 7 3.658

TC R1019A3 HEATER 10 660.0 0.602 41.69 0.594

TC R1218AB HEATER. 12 627.8 1.345 9.49 0.135

TC R1318DE HEATER 13 639.1 0.420 20.77 0.296

TC R1418AB HEATER 14 627.3 0.420 8.99 0.128

TC R1518AB HEATER 15 709.0 0.673 90.71 1.292

TC R1618AB HEATER 16 627.7 0.263 9.35 0.133

TC R171 SAB HEATFR 17 681.5 0.607 63.15 0.900

TC R1817A8 HEATER 18 628.4 0.438 10.05 0.143

TC R0118BC HEATER 1 921 .8 0.418 303.44 4.323

TC R0118CD HEATER 1 947.1 0.408 328.82 4.684

TC R0118DE HEATER 1 920.3 0.454 301.94 4.301

TC R0219BC HEATER 2 866.8 0.258 248.50 3.540

TC R04188C HEATER 4 898.8 0.763 280.50 3.996

TC R0418C0 HEATFR 4 890.6 0.3 76 272.27 3.879

TC R0418DE HEATER 4 904.5 0.397 286.17 4.077

TC R0518BC HEATER 5 877.7 0.355 2 59.3 8 3.695

TC R0518CD HEATFR 5 897.1 0.405 278.74 3.971

TC R0718BC HEATFR 7 875.6 0.498 257.31 3.665

TC R0718CD HEATER 7 871.8 0.354 253.47 3.611

TC R0718DE HEATER 7 846.3 0.289 227.96 3.247

TC R0818BC HEATER 8 641 .4 0.294 23.09 0.329

TC R1019BC HEATER 10 659.5 0.427 41.19 0.587

TC R1718BC HEATER 17 682.3 0.401 63.95 0.911

TC R1918DE HEATER 19 694.6 0.209 76.27 1.086



CPE-A^TNG DATA
WHICH WAS

DESC?'

FO? FF?

DONE CK

:c in

SERIES

32172

HEATE- 1 FOWEF KW

HEA^E- 8,18,19 FCWEP
ET? 12,13,14 FCWE?
H'1'- 2,7,9,17 FCWE-
HT" 4,5, 11,15 FOWEF
HT? 3,6,10,16 FCWE^
TOTAL POWE?

TEST SECT FLCW, GPM
TEST SECT INLE^ -"

TEST SEC" CUTIF^ Pw
TC"AL FLOW, G-f*
FUMP OUTLE" Pc FST
PUMP SFEED, FFM
ETCWE' SFEED, FF*
AI- FLOW (200 F) CFH
TC 313 TEST SEC" IN
"C 317 "EST SECT CUT
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"C 318 FADIATF IN
TC 334 ^ADIATCF CO"1
TC 336 PUMP INIET
TC 332 FAD AIF IN
TC 331 ^AD AIF CUT

168

2 TEST

1033
!UN 102

MEAN VALUE

17.25

0.0

-0.08

33A2

34.22

33. 12

117.28

40.29

23.56

7.63

35.84

2 3.35

1 142.40

41 1. 10

1.98
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605.92

680.45

60 0.8 3

60 5.3 8

88.75

212. 19

NDA RD DEVIATION

0 .034

0 .0

0..0

0,. 082
0..049

0,. 06 1

0, 249

0. 059

0. 09 1

0. 026

0. 998

0. 02 4

1. 140

0. 53 9

0. 069

0. 196

0. 166

0. 182

0. 08 0

0. 189

0. 182

0. 185

0. 332

HE A"

HEAT

HEAT ADDED TC

BALANCE CN SCDIUK FLOWING THSCOGH BOBBLE
SUPPLIED BY DUMMY FUEL FODS = 403687.06 B~U/H*

SODIUM = 407346.00 BfO/H*
PERCENT HEAT BALANCE = 100.91
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OPERATING DATA

WHICH WAS

FOF FFM

DONE CN

DESCRIPTION

SEPIES

32172

HEATER

HEATE^

HT? 12,13,14 FCWEF
HTR 2,7,9,17 FCWEF
HTP 4,5,11,15 POWER
HTR 3,6,10,16 FCWEF
TO'T'AL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT CUTLET PR

TOTAL FLOW, GFF*
PUMP OUTLET PR, PSI
PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TEST SECT IN

TEST SECT OUT

PUMP OUTLET

RADIATCR IN

RADIATOR OU™

PUMP INLET

RAD AIF IN

RAD AIF CUT

1 FCWEF KW

,18,19 FOWEF

TC

TC

TC

TC

TC

TC

TC

TC

313

317

300

318

334

336

332

331

172

2 TEST

952

6 FUN 103

MEAN VALUE

17 .26

0 .0

-0 .08

3 3 .63

34 .22

33 .09

117 .14

30,.36

17..85

6,.99

66..06

16. 83

878, 56

391. 42

1. 87

603. 72

702. 84

603. 26

702. 41

598. 92

603. 15

88. 55

217. 19

STANDA RD DEVIATION

0 .018

0 .0

0 .0

0,.036

0..04 0

0..044

0. 08 9

0, 05 3

0, 086

0. 008

0. 340

0. 036

0. 896

0. 746

0. 050

0. 287

0. 216

0. 121

2. 092

0. 190

0. 22 1

0. 28 1

0. 280

HEAT BALANCE CN SODIUM FLOWING THFCUGH BUNDTE
HEAT SOPPITED BY DUMMY FUEL FODS = 403652.88 B^U/H'
HEAT ADDED TC SODIUM = 4G5946.69 BTO/H"
PERCENT HEAT BALANCE = 100 57 ^
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OPERATING DATA FOR FFM SERIES 2 TEST 9 RUN 101
WHICH WAS DONE ON 30672 1345

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TEST SECT OUT

PUMP OUTLET

RADIATOR IN

RADIATOR CUT

PUMP INLET

RAD AIR IN

RAD AIR OUT

AN VALUE STANDARD DEVIATION

-0.03 0.0

52.98 0.022

-0.10 0.022

-0.02 0.022

-0.09 0.018

-0.14 0.022

51.59 0.131

54.64 0.109

34.15 0.103

8.74 0.046

112.92 1.195

35.97 0.057

509.80 0.447

119.14 0.799

1.06 0.012

607.47 0.095

631.79 0.280

607.77 0.250

632.55 0.095

607.09 0.763

607.74 0.367

94.69 0.255

323.61 0.509

TC 317

TC 300

TC 31 8

TC 33 4

TC 33 6

TC 33 2

TC 33 1

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 180926.63 BTU/HR
HEAT ADDED TO SODIUM = 179089.81 BTU/HR
PERCENT HEAT BALANCE = 98.98
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 9 RUN 101 DONE ON 30672 1345

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 607.6 0.095 0.10 0.004

TC 1706U CH 21 608.1 0.270 0.66 0.027

TC 1807U CH 24 669.7 0.439 62.26 2.534

TC 1108U CH 31 607.3 0.215 -0.16 -0.007

TC 0409U CH 1? 607.3 0.095 -0.22 -0.009

TC 0509U CH 3 607.3 0.095 -0.20 -0.008

TC 1009U CH 29 607.3 0.280 -0.20 -0.008

TC 1409U CH 17 607.7 0.256 0.27 0.011

TC 1609U CH 21 608.3 0.320 0.86 0.035

TC 1914U CH 24 679.1 0.275 71.68 2.917

TC 0815U CH 8 712.1 0.355 104.64 4.259

TC L316U CH 35 617.8 0.250 10.28 0.418

TC 1516U CH 37 62 0.7 0.256 13.21 0.538

TC 0817U CH 9 677.9 0.114 70.39 2.865

TC 1217U CH 33 612.9 0.108 5.40 0.220

TC 1318U CH 34 616.4 0.256 8.91 0.363

TC 1718U CH 22 623.4 0.182 15.92 0.648

TC 1219U CH 32 614.6 0.508 7.16 0.291

TC 1819U CH 24 719.1 0.454 111.59 4.542

TC 1120U CH 31 609.7 0.684 2.21 0.090

TC 0421U CH 13 608.5 0.577 1.00 0.041

TC 0 521U CH 3 608.6 0.470 1.16 0.047

TC 1021U CH 29 608.3 0.579 0.82 0.033

TC 1421U CH 17 615.1 0.584 7.68 0.313

TC 1621U CH 21 624.0 0.508 16.56 0.674

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 9 RUN 101 DONE ON 30672 1345

DESCRIPTION

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

608.7 0.685 1.22 0.050

608.9 0.575 1.42 0.058

608.5 0.584 1.08 0.044

619.9 0.398 12.46 0.507

618.0 0.550 10.55 0.429

611.3 0.757 3.80 0.155

609.4 0.612 1.93 0.079

620.4 0.511 12.96 0.527

621 .1 0.790 13.66 0.556

608.4 0.533 0.95 0.039

608.2 0.584 0.70 0.028
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 9 RUN 101 DONE ON 30672 1345

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118A3 HTR 1 INT 609.4 0.294 1.93 0.079

TC R0219AB HTR 2 INT 650.0 0.575 42.58 1.733

TC R0418A8 HTR 4 INT 608.3 0.508 0.80 0.03 3

TC R0518A8 HTR 5 INT 608.2 0.508 0.70 0.028

TC R1019AB HEATER 10 609.C 0.579 1.50 0.061

TC R1218A8 HEATER 12 616.2 5.170 8.74 0.356

TC R1318DE HEATER. 13 614.3 0.677 6.88 0.280

TC R1418A8 HEATER 14 621.2 0.454 13.76 0.560

TC R1518AB HEATER 15 609.0 0.7 00 1.58 0.064

TC R1618A3 HEATER ie 628.7 0.703 21.23 0.864

TC R1718AB HEATER 17 625.9 0.470 18.44 0.751

TC R1817AB HEATER 18 820.3 0.841 212.85 8.663

TC R0118BC HEATER 1 609.2 0.565 1.71 0.070

TC R0118CD HEATER 1 609.1 0.466 1.67 0.068

TC R0118DE HEATER 1 608.8 0.412 1.31 0.053

TC R0219BC HEATER 2 63 8.9 0.478 31.46 1.280

TC R0418BC HEATER 4 606.5 0.248 -0.92 -0.037

TC R0418CD HEATER 4 607.6 0.426 0.15 0.006

TC R0418DE HEATER- 4 607.4 0.336 -0.07 -0.003

TC \0518BC HEATER 5 607.8 0.565 0.38 0.015

TC R0518CD HEATER 5 607.9 0.525 0.44 0.018

TC R07188C HEATER 7 634.0 0.741 26.57 1.081

TC R0718CD HEATER 7 63 5.9 0.390 28.43 1.157

TC R0718DE HEATER 7 655.9 0.397 48.43 1.971

TC R0818BC HEATER 8 838.8 0.545 231.34 9.416

TC R1019BC HEATER 10 607.8 0.565 0.28 0.011

TC R17188C HEATER 17 627.2 0.622 19.71 0.802

TC R1918DE HEATER 19 811 .8 0.525 204.29 8.315
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OPERATING DATA FOR FFM

WHICH WAS DONE ON

SERIES 2 TEST

30672 1417

9 RUN 201

DESCRIPTION

HEATER 1 POWER KW

HEATER 8,18,19 POWER

HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP OUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPFED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 331 RAD AIR OUT

MEAN VALUE STANDARD D

-0.03 0.0

18.10 0.033

-0.09 0.018

17.12 0.018

-0.09 0.018

17.43 0.028

51.92 0.196

54.66 0.062

34.14 0.092

8.74 0.048

113.12 1.619

35.S6 0.051

1509.20 1.095

112.86 1.936

1.05 0.004

617.22 0.372

641.45 0.504

617.45 0.409

642.08 0.374

616.68 0.836

616.81 0.728

95.12 0.412

330.63 3.843

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 179799.63 BTU/HR
HEAT ADDED TO SODIUM = 178016.38 BTU/HR
PERCENT HEAT BALANCE = 99.01
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 9 RUN 201 DONE ON 30672 1417

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118A8 HTR 1 INT 618.2 0.411 1.00 0.041

TC R0219A3 HTR 2 [NT 651.8 0.429 34.54 1.411

TC R0418AB HTR 4 INT 620.6 0.439 3.39 0.139

TC R0518A8 HTR 5 INT 618.3 0.491 1.12 0.046

TC R1019A8 HEATER 10 822.3 225.608 205.07 8.380

TC R1218A8 HEATER 12 618.7 1.178 1.49 0.061

TC RI318DE HEATER 13 618.8 0.511 1.53 0.063

TC R1418A3 HEATER 14 620.8 0.470 3.57 0.146

TC R1518AB HEATER 15 617.8 0.433 0.57 0.023

TC R1618A8 HEATER 16 628.4 0.394 11.17 0.456

TC R1718AB HEATER 17 621.4 0.429 4.22 0.172

TC R1817A8 HEATER 18 63 9.4 0.4 27 22.14 0.905

TC R0118BC HEATER 1 618.7 0.845 1.49 0.061

TC R0118CD HEATER 1 618.9 0.641 1.65 0.067

TC R0118DE HEATFR 1 621.6 0.833 4.34 0.177

TC R0219BC HEATER 2 643.3 0.600 26.10 1.066

TC R0418BC HEATFR 4 617.8 1.077 0.56 0.023

TC R0418CD HEATER 4 618.4 0.785 1.14 0.047

TC R0418DE HEATFR 4 617.8 0.626 0,63 0.026

TC R0518BC HEATER 5 617.3 0.770 0.10 0.004

TC R0518CD HEATER 5 617.3 0.867 0.06 0.002

TC R0718SC HEATER 7 627.7 0.822 10.49 0.429

TC R0718CD HEATER 7 629.8 0.700 12.57 0.514

TC R0718DE HEATER 7 651.3 0.827 34.06 1.392

TC R0818BC HEATFR R 898.3 0.669 281.09 11.436

TC R1019BC HEATER 10 814.5 91.133 197.2 5 8.060

TC R1718BC HEATER 17 619.8 0.860 2.63 0.107

TC R1918DE HEATER- 19 667,3 0.639 50.03 2.044
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TING CATA FOR FFM SERIES 2 TEST 9 RUN 301

WHICH WAS DONE ON 3 06 72 14 50

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW -0.03 0.004

HEATER 8, 18,19 POWER 0.0 0.0

HTR 12,13,14 POWER 17.16 0.018

HTR 2 ,7,9,17 POWER -0.02 0.022

HTR 4,5,11,15 POWER 17.69 0.018

HTR 3,6,10,16 POWER 17.40 0.018

TOTAL PCWER 50.96 0.107

TEST SECT FLOW, GPM 54.47 0.057

TEST SECT INLET PR 34.32 0.123

TEST SECT OUTLET PR 8.70 0.062

TOTAL FLOW, GPM 112.82 0.597

PUMP OUTLET PR, PSI 35.97 0.056

PUMP SPEED, RPM 1509.00 1.000
BLOWER SPEED, RPM 124.44 0.522

AIR FLOW f200 F) CFM 1.06 0.009

TC 313 TEST SEC; IN 620.21 0.529

TC 31 7 TEST SECT OUT 643.98 O.-Vll
TC 300 PUMP OUTLET 619.24 0.472
TC 31 8 RADIATOR IN 644.61 0.511

TC 334 RADIATOR OUT 619.65 0.915

TC 336 PUMP INLET 619.76 0.488

TC 332 RAD AIR IN 95.48 0.411

TC 331 RAD AIR OUT 332.73 1.645

HEAT BALANCE ON SODIUM FLOWING THRCUGH BUNDLE
HEAT SUPPLIED BY CUMMY FUEL RODS = 178433.63 BTU/HR
HEAT ADDED TO SODIUM = 173899.69 BTU/HR
PERCENT HEAT BALANCE = 97.46
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OPERATING DATA FOR FFM SERIES 2 TEST 9 RUN 401

WHICH WAS DONE ON 30772 850

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW -0.03 0.005

HEATER 8,18,19 POWER 0.0 0.0

HTR 12,13,14 POWER 52. C7 0.016

HTR 2 ,7,9,17 POWER -0.04 0.0

HTR 4,5,11,15 POWER -0.09 0.016

HTR 3,6,10,16 POWER -0.13 0.016

TOTAL POWER 50.09 0.098

TEST SECT FLOW, GPM 53.89 0.102
TEST SECT INLET PR 33.79 0.089

TEST SECT OUTLET PR 8.65 0.072
TOTAL FLOW, GPM 112.95 1.272
PUMP CUTLET PR, PSI 35.44 0.054

PUMP SPEED, RPM 1493.83 0.983

BLOWER SPEED, RPM 122.10 0.518
AIR FLOW {200 F) CFM 1.05 0.014
TC 313 TEST SECT IN 612.80 0.435

TC 317 TEST SECT OUT 636.67 0.376

TC 300 PUMP OUTLET 613.18 0.388

TC 318 RADIATOR IN 636.91 0.665
TC 334 RADIATOR OUT 613.49 0.334

TC 336 PUMP INLET 613.07 0.514
TC 332 RAD AIR IN 97.89 1.32C
TC 331 RAD AIR OUT 36 5.73 1.495

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 177819.00 BTU/HR
HEAT ADDED TO SODIUM = 173108.56 BTU/HR
PERCENT HEAT BALANCE = 97.35
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 9 RUN 401 DONE ON 30772 850

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 612.4 0.450 -0.36 -0.015

TC 1706U CH 21 612.4 0.548 -0.44 -0.018

TC 1807U CH 24 612.7 0.523 -0.12 -0.005

TC 1108U CH 31 632.1 0.560 19.35 0.789

TC 0409U ZH 13 622.8 0.354 10.00 0.408

TC 0509U CH 3 624.6 0.362 11.83 0.482

TC 1009U CH 29 622.8 0.450 9.96 0.406

TC 1409U CH 17 692.2 0.524 79.37 3.237

TC 1609U CH 21 612.4 0.723 -0.44 -0.018

TC 1914U CH 2^ 612.8 0.524 -0,03 -0.001

TC 0815U CH 8 613.1 0.5 82 0.28 0.011

TC 1316U CH 35 699.2 0.349 86.37 3.522

TC 1516U CH 37 613.9 0.499 1.06 0.043

TC 0817U CH 9 613.7 0.406 0.89 0.036

TC 1217U CH 33 696.2 0.499 83.36 3.400

TC 1318U CH 34 6 74.3 0.587 61.55 2.510

TC 1718U CH 22 612.9 0.407 0.06 0.002

TC 1219U CH 32 700.4 0.807 87.6 5 3.575

TC 1819U CH 24 612.8 0.660 0.0 0.0

TC 1120U CH 31 662.5 0.584 49.68 2.026

TC 0421U CH 13 649.6 0.705 36.81 1.501

TC 0521U CH 3 647.4 0.545 34.56 1.40 9

TC 1021U CH 29 655.1 0.865 42.2 6 1.724

TC 1421U CH 17 729.4 0. 584 116.59 4.755

TC 1621U CH 21 612.6 0.569 -0.16 -0.007

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 9 RUN 401 DONE ON 30772 8 50

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

630-1 0.539 17.33 0.707

622.9 0.661 10.15 0.414

619.9 0.594 7.08 0.289

613.7 0.677 0.88 0.036

613.8 0.549 0.99 0.040

625.1 0.593 12.35 0.504

628.9 0.590 16.11 0.657

612.7 0.832 -0.13 -0.005

613.0 0.892 0.19 0.00 8

628.9 0.444 16.07 0.655

629.4 0.545 16.59 0.677
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192

TING DATA FOR FFM SERIES 2 TEST 9 PUN 501

WHICH WAS DONE ON 30772 940

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW -0.04 0.005

HEATER. 8, 18,19 POWER 0.0 0.0

HTR 12,13,14 POWER 17.54 0.013

HTR 2,7,9,17 POWER -0.04 0.0

HTR 4,5,11,15 PCWER 17.60 0.0

HTR 3,6,10,16 POWER 17.59 0.0

TOTAL POWER 51.49 0.0

TEST SECT FLOW, GPM 53. 85 0.09 3

TEST SECT INLET PR 33.93 0.041

TEST SECT OUTLET PR 8.70 0.02 5

TOTAL FLOW, GPM 110.94 1.524

PUMP CUTLET PR, PSI 35.59 0.066

PUMP SPEED, RPM 1497.00 0.707

BLOWER SPEED, RPM 157.66 0.873

AIR FLOW (200 F) CFM 1.05 0.013

TC 313 TEST SECT IN 593.39 0.71S

TC 317 TEST SECT OUT 618.59 0.797

TC 300 PUMP OUTLET 593.88 0.908

TC 318 RADIATOR IN 619.62 1.087
TC 334 RADIATOR OUT 591.87 0.913

TC 336 PUMP INLET 593.61 1.009

TC 332 RAD AIR IN 93.36 0.161

TC 331 RAD AIP CUT 325.81 3.000

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED RY DUMMY FUEL RODS = 180072.88 8TU/HR
HEAT ADDED TO SODIUM = 183578.88 8TJ/HR
PERCENT HEAT BALANCE = 101.95
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OPERATING CATA FOR FFM SERIES 2 TEST 9 RUN 601

WHICH WAS DONE ON 3 07 72 1037

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW -0.03 0.0
HEATER 8,18,19 POWER 17.31 0.024
HTR 12, 13,14 POWER -0.09 0.018
HTR 2 ,7,9,17 POWER 17.31 0.024
HTR 4,5,11,15 PCWER -0.09 0.018
HTR 3 ,6,10,16 POWER 17.67 0.013

TOTAL POWER 51.65 0.120
TEST SECT FLOW, GPM 54.32 0.054
TEST SECT INLET PR 33.94 0.06 3
TEST SECT OUTLET PR 8.71 0.072
TOTAL FLOW, GPM 113.32 1.303
PUMP OUTLET PR, PS I 35.66 0.059
PUMP SPEED, RPM 1500.00 1.000
BLOWER SPEED, RPM 149.93 0.570
AIR FLOW (200 F) CFM 1.04 0.010
TC 313 TEST SECT IN 607.86 0.388
TC 317 TEST SECT OUT 633.00 0.420
TC 300 PUMP OUTLET 608.27 0.4.35
TC 318 RADIATOR IN 63 3.62 0.454
TC 334 RADIATOR QLT 606.82 1.341
TC 336 PUMP INLET 608.08 0.512
TC 332 RAD AIR IN 99.38 1.139
TC 33 1 RAD AIR OUT 351.20 2.386

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 178570.31 BTJ/HR
HEAT ADDED TO SODIUM = 184006.69 BTU/HR
PERCENT HEAT BALANCE = 103.04
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RESULTS FOR

FFM SERIES
DUCT WALL THERMOCOUPLES
2 TEST 9 RUN 601 DONE ON 30772 1037

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

D0804

DOE 04

D0F04

D0B08

D0D08

D0F08

D0B12

D0E12

D0F12

DOB 16

D0D16

D0F16

D0D18

DOE 18

DAB18

DDE18

DEF18

D0F18

DFA18

D0B21

D0D21

D0F21

D0B23

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DLCT

B
£

F

fl

D

F

R

E
E

R

D

F

D

E

AB

DE

EF

F

FA

B

n

F

B

D

F

TEMP STD RISE AB NORMALIZED
DEG F DEV INLET T TEMP

608.6 0.446 0.70 0.029
607.8 0.615 -0.11 -0.005
611.6 0.547 3.77 0.155
608.2 0.520 0.33 0.014
607.7 0.402 -0.13 -0.005
622.7 0.483 14.87 0.609
609.5 0.437 1.63 0.067
611.4 0.510 3.56 0.1*6
632.2 0.349 24.3 8 0.999
615.6 0.470 7.78 0.319
609.8 0.532 1.90 0.078
641.7 0.507 33.87 1.388
615.1 0.432 7.29 0.299
623.8 0.515 15.99 0.655
641.5 0.428 33.67 1.380
615.8 0.484 7.93 0.325
621.6 0.455 13.72 0.562
648.2 0.449 40.31 1.652
665.4 0.625 57.50 2.357
610.4 0.621 2.59 0.106
613.8 0.6 02 5.99 0.?46
669.8 0.684 61.98 2.540
612.5 0.724 4.63 0.190
614.3 0.656 6.46 0.265
690.7 0.743 82.80 3.394

RESULTS FOR

FFM SERIES
THERMOCOUPLES IN CHANNEL EXITS
2 TEST 9 RUN 601 DONE ON 30772 1037

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EX IT CH 3 615.4 0.554 7.55 0.309
TC EC16 EX IT CH 16 616.2 0.642 8.3 0 0.340
TC EC17 EX IT CH 17 622.8 0.747 14.95 0.613
TC EC34 EX IT CH 34 644.8 0.939 36.93 1.514
TC EC35 EX IT CH 35 666.6 0.744 58.79 2.410
TC EC36 EX IT CH 36 669.8 0.912 61.92 2.538
TC EC06 EX IT CH 6 618.7 0.721 10.85 0.44 5
TC EC08 EX IT CH 8 611.4 0.718 3.50 0.143
TC EC27 EX IT CH 27 619.8 0.652 11.96 0.490
TC EA36 EX IT ANN EF 654.6 1.033 46.7 5 1.916
TC EA27 EX IT ANN 8C 618.0 0.610 10.17 0.^17
TC EA28 EX IT ANN C 629.4 1.201 21.59 0.835
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OPERATING CATA FOR FFM SERIES 2 TEST 10 RUN 104

WHICH WAS CCNF CN 30372 1215

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 PCWEO KW 17.5C 0.007

HEATEP 8,18,19 PCWER 0.0 0.0

HTR 12,13,14 POWER -0.04 0.0

HTR 2,7,9,17 POWER -0.02 0.012

HTR 4,5,11,15 PCWER -0.C4 0.007
HTR 3 ,6,10,16 PCWER -0.08 0.0

TOTAL POWER 16.42 0.063

TEST SECT FLOW, GPM 54.93 0.097
TEST SECT INLFT PR 34.56 0,0 86
TEST SECT CUTLET PR 8.76 0.044
TOTAL FLOW, GPM 114.53 2.198
PUMP CUTLET PR, PSI 3 5.69 0.065
PUMP SPEED. RPM 1520.78 0.833
BLOWER SPEED, RPM -2.57 0.075
AIR FLOW (2 00 F) CFM 1.01 0.007
TC 313 TEST SECT IN 610.80 0.308
TC 317 TEST SECT CUT 61 8.78 0.253
TC 300 PUMP OUTLET 610.71 0.346
TC 318 RADIATOR IN 618.60 0.731
TC 334 RADIATOR CUT 611.38 0.159
TC 33 6 PUMP INLET 611.03 0.218
TC 332 PAD AIR IN 111.27 0.443
TC 33 1 RAC AIP CUT 276.86 1.434

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 59762.50 3TU/HR
HEAT ACCEC TO SODIUM = 59014.85 BTJ/HR
PERCENT HEAT BALANCE = 98.75
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 10 RUN 104 DONE ON 30372 1215

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0 509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1 516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZEO

DEG F DEV INLET T TEMP

611.0 0.300 0.22 0.027

611.3 0.100 0.5 5 0.068

610.6 0. 2 56 -0.17 -0.021

610.6 0.294 -0.24 -0.030

612.1 0.314 1.33 0.165

623.4 0.244 12.61 1.560

611.3 0.295 0.47 0.058

611.0 0.294 0.16 0.020

611.3 0.418 0.55 0.068

610.6 0.241 -0.15 -0.019

612.7 0.206 1.93 0.239

610.9 0.203 0.15 0.019

611.0 0.239 0.17 0.021

616.5 0.3 06 5,68 0,. 703

611.0 0.198 0.16 0.020

611.4 0.310 0.56 0.069

618.3 0.228 7.51 0.929

611.0 0.599 0.23 0.028

611.3 0.508 0.49 0,061

610.9 0.729 0.15 0.019

621.3 0.581 10.54 1.304

632.8 0.621 22.02 2.725

611.4 0.570 0.56 0.069

612.7 0.526 1.89 0.234

618.2 0.474 7.42 0.918

RESULTS FOR

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES
2 TEST 10 RUN 104 DONE ON 30372 1215

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

0118C

0118D

0618D

0618C

0219A

0 ;i9B

0919A

0919B

0718C

0718D

0319A

0319B

CH 3

CH 2

CH 4

CH 19

HEATER

CH 10

HTR 9

CH 29

CH 5

CH 6

HEATER

CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

691.0 0.478 80.23 9.928

593.5 0.279 -17.29 -2.140

641.1 0.594 30.26 3.745

625.2 0.587 14.36 1.777

624.2 0.652 13.40 1.658

619.1 0.754 8.32 1.030

613.2 0.636 2.36 0.292

612.0 0.603 1.22 0.151

649.9 0.570 39.10 4.838

648.1 0.537 37.28 4.613

621.5 0.461 10.71 1.325

617.9 0.721 7.07 0.875
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OPERATING CATA FCR FFM SERIES 2 TEST 10 RUN 104

WHICH WAS DONE CN 30872 1233

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW 18.24 0.019

HEATER 8,18,19 POWER -0.01 0.018

HTR 12,13,14 POWER -0.10 0.022
HTR 2 ,7,9,17 POWER -0.05 0.018
HTR 4,5,11,15 PCWER -0.08 0.0
HTR 3 ,6,10,16 PCWER -0.14 0.022
TOTAL POWER 17.00 0.0
TEST SECT FLOW, GPM 54.13 0.048
TEST SECT INLET PR 34.12 0.080
TEST SECT OUTLET PR 8.71 0.050
TOTAL FLOW, GPM 112.44 1.616
PUMP CUTLET PR, PSI 35.63 0.068
PUMP SPEED, RPM 1499,60 0.894
BLOWER SPEED, RPM 77.40 0.625
AIR FLOW (200 F) CFM 1.00 0.005
TC 313 TFST SECT IN 605.03 0.485
TC 317 TEST SECT CUT 613.83 C.413
TC 30C PUMP OUTLET 604.55 0.207
TC 318 RADIATOR IN 613.33 0.522
TC 334 RADIATOR OUT 603.87 0. 775
TC 336 PUMP INLET 604.34 0.502
TC 332 RAC AIR IN 299.93 1.139

TC 33 1 RAC AIR CUT 399.20 16.527

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 62289.57 BTU/HR
HEAT ADDEC TO SODIUM = 64236.06 BTU/HR
PERCENT HEAT BALANCE = 103.12
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PERATING DATA FOR FFM SERIES 2 TEST 10 RUN 204

WHICH WAS CCNE CN 30872 1316

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 PCWER KW -0.03 0.004

HEATER 8,18,19 PCWER 0.0 0.0
HTR 12,13,14 POWER -0.10 0.022

HTR 2 ,7,9,17 POWER 17.31 0.0

HTR 4,5,11,15 POWER -0.09 0.018
HTR 3 ,6,10,16 POWER -0.14 0.022
TOTAL POWER 16.52 0.0
TEST SECT FLOW, GP.M 54.17 0.065
TEST SECT INLFT PR 34.18 0.084
TEST SECT CUTLET PR 8.76 0.040
TOTAL FLOW, GPM 113.48 1.406
PUMP CUTLET PR, PS I 35.64 0.03?
PUMP SPEED, RPM 1501.40 0.894
BLOWER SPEED, RPM 87.C7 0.443
AIR FLOW (200 F) CFM 0.99 0.0
TC 313 TEST SECT IN 610.25 1. 40 2
TC 317 TEST SECT CUT 618.69 1.172
TC 300 PUMP OUTLET 609.79 1.246
TC 318 RADIATOR IN 618.64 1.155
TC 334 RADIATOR OUT 606.90 1.001
TC 336 PUMP INLFT 609.15 1.272
TC 332 RAD AIR IN 292.59 4.006
TC 331 RAC AIR OUT 379.26 17.134

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 59113.64 BTU/HR
HEAT ADDED TO SODIUM - 61562.64 8TU/HR
PERCENT HEAT BALANCE = 104.14
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 10 RUN 204 DONE ON 3C872 1316

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0 509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1 619U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED
DEG F DEV INLET T TEMP

610.0 1.155 -0.29 -0.036

610.1 1.272 -0.16 -0.020

610.3 1.402 0.06 0.007

610.2 1.402 -0.02 -0.002

610.4 1.222 0.14 0.C17

610.3 1.443 0.08 0.010

610.3 1.348 0.0 0.0

610.0 1.155 -0.23 -0.028

609.9 1.351 -0.31 -0.038

611.9 1.120 1.69 0.209

634.0 1.410 23.79 2.935

609.8 1.125 -0.45 -0.056

609.9 1.374 -0.32 -0.039

637.0 1.169 26.73 3.298

610.0 1.402 -0.26 -0.032

609.8 1.318 -0.46 -0.057

611.0 1.4 02 0.78 0.096

609.6 1.227 -0.66 -0.081

618.3 1.346 8.10 0.999

609.7 1.061 -0.56 -0.069

613.4 1.384 3.20 0.395

611.5 1.481 1.24 0.153

610.3 1.300 0.07 0.009

609.6 1.232 -0.64 -0.079

610.3 1.286 0.04 0.005

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 10 RUN 204 DONE ON 30872 1316

TEMP STD RISE A8 NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 616.5 1.208 6.24 0.770

TC 0618D CH 4 614.2 1.1 57 3.91 0.482

TC 0618C CH 19 611.5 1.387 1.22 0.151

TC 0219A HEATER 2 690.7 1.3 29 80.43 9.924

TC 02198 CH 10 656.4 1.360 46.15 5.695

TC 0919A HTR 9 EXT 619.1 1.3 32 8.88 1.096

TC 0919B CH 29 613.7 1.187 3.48 0.429

TC 0718C CH 5 635.1 1.461 24.82 3.063

TC 0718D CH 6 629.9 1.374 19.66 2.426

TC 0319A HEATER 3 612.8 1.422 2.50 0.308

TC 0319B CH 12 611.4 1.189 1.14 0.141
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THERMOCOUPLES INSIDE HEATERS

2 TEST 10 RUN 204 DONE ON 30872 1316

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 [NT 625.1 1.332 14.84 1.831

TC R0219A8 HTR 2 [NT 786.1 1.531 175.87 21.701

TC R0418AB HTR 4 INT 614.1 1.447 3.87 0.478

TC R0518AB HTR 5 '[NT 611.5 1.625 1.3 0 0.160

TC R1019AB HEATER 10 613.6 1.372 3.38 0.417

TC R1218AB HEATER 12 608.3 0.618 -1.95 -0.241

TC R1318DE HEATER 13 609.8 1.241 -0.44 -0.054

TC R1418A8 HEATER 14 610.2 1.213 -0.03 -0.004

TC R1518AB HEATER 15 609.8 1.227 -0.40 -0.049

TC R1618A8 HEATER- 16 610.2 1.546 -0.04 -0.005

TC R1718AB HEATER 17 611 .4 1.429 1.19 0.147

TC R1817AB HEATER 18 611.0 1.312 0.7 7 0.095

TC R01188C HEATER 1 619.9 1.2 23 9.66 1.192

TC R0118CD HEATER. 1 620.4 1.410 10.19 1.257

TC R0118DE HEATER 1 619.2 1.530 8.91 1.099

TC R0219BC HEATER 2 783.9 1.409 173.67 21.430

TC R0418BC HEATER 4 611.7 1.391 1.49 0.184

TC R0418CD HEATER 4 612.1 1.363 1.90 0.234

TC R0418DE HEATER 4 610.9 1.568 0.65 0.080

TC R0518BC HEATER 5 611.2 1.359 0.99 0.122

TC R0518CD H EA T ER 5 614.5 1.543 4.29 0.529

TC R0718BC HEATER 7 648 .6 1.229 38.31 4.727

TC RC718CD HEATER 7 650.5 1.399 40.29 4.971

TC R0718DE HEATER 7 659.4 1.3 72 49.13 6.062

TC R08188C HEATER 8 621.8 1.363 11.56 1.42 6

TC R1019BC HEATER 10 611.6 1.410 1.35 0.167

TC R1718BC HEATER 17 611.6 1.341 1.40 0.173

TC R1918DE HEATER 19 649.9 1.392 39.65 4.893
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TING DATA FOR FFM SERIES 2 TEST IC RUN 304

WHICH WAS DONE ON 30872 1411

DESCRIPTION MEAN VALUE STANDARD D

HEATER 1 POWER KW -0.04 0.005

HEATER 8,18,19 POWER 0.0 0.0

HTR 12,13,14 POWER -0.11 0.015

HTR 2,7,9,17 POWER -0.03 0.020

HTR 4,5,11,15 PCWER -0.08 0.0

HTR 3,6,10,16 POWER 17.57 0.021

TOTAL POWER 16.52 0.0

TEST S£CT FLOW, GPM 54.24 0.073

TEST Sf:€T INLET PR 34.21 0.099

TEST SECT OUTLET PR 8.72 0.050

TOTAL FLOW, GPM 112.63 1.324

PUMP OUTLET PR, PSI 35.70 0.059

PUMP SPEED, RPM 1501.43 1.134

BLOWER SPEED, RPM 40.69 1.159

AIR FLOW C200 F) CFM 0.98 0.008

TC 313 TEST SECT IN 601.36 0.990

TC 317 TEST SECT CUT 609.79 1.109

TC 300 PUMP OUTLET 602.06 1.010

TC 318 RADIATOR IN 609.70 1.377

TC 33 4 RADIATOR OUT 601.90 1.356

TC 33 6 PUMP INLET 601.93 1.298

TC 33 2 RAO AIR IN 300.65 2.757

TC 331 RAD AIR CUT 355.32 8.057

HEAT BALANCE ON SODIUH FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 60001.52 BTU/HR

HEAT ADDED TO SODIUM = 61721.39 BTU/HR

PERCENT HEAT BALANCE = 102.87



o
o
o
o
o
o
o
o
o
o
o

O
O
O
O
O
O
O
O
O
O
O

u
J
u

j
-
s
j
-
4

'£
>

^
0

n
o

en
0

s
>—

4—
4

|—
4

4—
4

4—
t

^_
«

t—
4

4—
4

4—
4

4—
4

4—
4

|—
»4

U
D

v
O

O
O

C
O

^
v

O
^

O
v

O
C

O
T

O
C

O
C

D
>

O
O

C
D

>
C

D
>

0
0

0

o
x
o
o
o
x
o
x
o
o
o

X
m

x
x

x
-
i
x

x
x

x
x

r>
x

j
>

t-
1

—
I

f>
U

I
nO

4-
4

—
(

4-
4

(j
j

n
o

rn
j
)

>
o

o
m

>
o

J>
X

J
3

D

m

u
j

x
n

o

X
7

3

3
:

o
o

o
c

r
n

O
o

1—
0

0
m

—
i

o
7

3
0

0

7
3

1
—

4

4
-
4

m
-
n

X
0

0
Q

-H
X

J
4—

4

o
n

o
cr

>

2
7

3

-H
O

m
C

0
0

o

o
c c

r
>

—
4

X
)

2
0N

O
o

e
n

o
e
n

r>
0

s
c
n

o
O

m
m

c
o

U
l

-
4

O
O

U
J

U
J

J
>

>
O

O
4

—
4

o
J
S

2
H

U
J

-
J

J
>

o
o

o
o

o
U

J
»—

»
n

o
-s

)

X

T
J

o
1

-4
U

J
U

I
o

t—
'

vO
0

3
J
>

o
o

U
l

U
)

b
J

2
O J
>

—
1

X

O
m

r
-
*

4—
4

*
"

1
-4

•—
t—

i—
4

4
—

1
-4

t—
•

(
-
4

o m

0
0

a
7

3
2

IS
U

J
b

J
r>

U
J

U
J

b
J

i\
J

JN
b

J
U

J
b

J
<

o
X

o

0
0

0
0

n
o

o
n

o
n

o
O

n
o

O
•4

>
U

l
o

O
b

J
e
n

>
n

o
o

U
J

n
o

U
J

U
l

n
o

»U
4|

2

7
3

4
-4

o
a

2
C T

J

b
J

r
n

U
I

-
J

n
o

J
j

J
>

J
>

H
>

t~
o

o
o

o
o

4
-4

U
I

U
J

J>
C

D
•s

j
o

o
n

o
o

1—
4

U
l

m
r
n

0
0

•
4>

.
.

«
«

•
.

*
*

•
-»

4
-
4

-s
i

v£
>

4
-
4

o
-
4

U
l

-j
>

c
4

>
t-

*
•4

D
>

n
o

O
4

>
U

J
U

l
O

U
l

C
O

j>
<

o
b

J
n

o
-
4

c
o

2 o

J>

e
n

^
>

O
o

U
J

J
>

U
l

U
l

O
O

I—
1

m

7
3

I
S

u
j

n
o

U
J

U
l

U
l

U
1

vO
4

—
4

O
t-

J
vO

IS
>

i—
0

s
0

0
e
n

O
C

O
l-

1
U

J
f>

b
J

J>
T

J
r
~

a
*

-o
.

n
o

-
J

n
o

n
o

e
n

O
O

o
o

b
J

4
—

4

n
-j

IX O

-4-4
--—

|
~*

^
U4

>4
—

•J
—

^
•—

f
M

M
i

-~
J

-4
4-

^
—

4
«-

J
*4

_J
-4

-^
,n

J
4»

4_
J

-4—
i

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

H-
«J

4—
^

4—
J

«
J

44
-w

J
——

^
—

J
-»

4^
«44

«J^

O
O

O
O

O
O

O
O

O

4
—

•
t-

't
-
'O

O
r
-
'l

—
'"

—
•
•
-
•
4

-
4

4
-
4

0
*

-
'>

—
'O

t—
(
-
-
t—

^
-
•
0

0
^

—
h

-
>

»
-
'^

-
,

c
n

J
>

o
u

i
J
>

i
-
'C

D
n

o
~

j
U

J
c
o

u
iU

J
C

o
>

J
D

c
n

.f
'O

U
i4

>
i-

'o
o

-
^

u
i

n
o

r
\
j
n

o
n

o
n

o
n

o
i
-
j
i
-
-
't

-
-
i
^

i
_

4
i
-
4

t
-
.
i
-
4

i
-
i
1

_
4

0
o

o
o

o
o

o
o

o
>
-
H
i
-
M
H
O
J
)
'
f
)
(
»
c
o
^
s
i
r
>
c
M
j
i
j
>
i
i
)
v
D
v
j
j
i
C
>
o
c
o
s
)
r
>
4
v

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
o

o
o

o
o

o
o

o

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

n
o

4
-
4

r
\
)
U

J
4

-
4

u
j
n

o
u

j
r
u

u
J
U

J
v

O
b

J
b

J
c
o

n
o

n
o

t
-
'n

o
u

j
i
—

'u
j
n

o
n

o
u

J
-•4

•£
>

u
j4

-
4

j>
n

o
n

o
j>

u
v

-
4

u
>

j>
>—

>
*s

j
-.

0
u

j
>-

<
j>

»-
•

-s
j

c
n

c
n

c
n

^
c
n

c
n

o
^

c
^

C
T

-
c
n

c
r
c
r
^

^
c
n

C
^

o
^

c
n

^
^

o
^

o
^

o
^

o
^

c
n

O
O

O
O

b
J
O

O
O

O
O

O
l
—

O
O

O
O

O
O

O
O

l
—

O
O

O
O

H
t
"
U

l
C

O
W

U
1

l
\
)
H

H
>

-
'H

W
H

H
l
J
l
h

'(
-
'4

-
i
H

W
C

O
l
\
)
H

4
-
'H

r
j
-
-
J
»

£
)
-
4

W
W

f
O

s
l
(
M

U
)
U

i
O

J
>

-
4

i
>

-
4

0
H

-
J
.
H

U
)
0

^
0

'0

W
M

k
>

J
W

J
>

4
>

M
U

1
4

j
W

—
>

—
'4

—
O

O
'-

'O
n

O
'-

'i
-
'O

I
-

t-
*

o
•-

•

w
^

u
>

-
J
j
>

o
j
J
>

r
>

H
i
J
3

w
u

)
-
4

W
O

0
>

u
)
a
'r

>
-
4

O
O

u
i
o

4
>

J
^

-
s
j
c
D

v
O

u
j
o

o
n

o
n

o
v

0
0

o
o

^
^

n
o

-
-
4

J
>

v
O

t
-
-
'C

n
-
-
s
i
v

D
v

o
O

v
D

tO
l
i
t
—

I
I

1-
4

I
0

0
4

>
~

4
(
-
'U

J
O

O
O

C
O

r
-
0

0
4

n
O

O
O

O
t
-
J
i
>

»
-
0

0
0

r
s
J
b

J
U

i
b

J
o

o
<

4
0

0
o

b
J
i
—

b
J
n

o
n

o
c
o

c
n

i
-
'C

n
G

n
o

i
-
'O

O
b

J
n

o
b

J
b

j
n

o
b

J
-
^

j
j
n

o
o

n
o

b
J

W
W

-
4

J
i
O

\
J
l
i
-
'U

l
-
4

'4
s
l
-
J
j
l
O

M

I
I

I
I

I
o

o
o

o
u

j
o

o
o

o
o

o
i
-
'
o

o
o

o
o

o
o

o
n

o
o

o
o

o

o
o

u
i
v

0
o

o
j
>

4
-
4

0
o

o
o

-
i
>

o
o

u
i
o

o
o

o
n

o
0

i
-
'
0

o
o

I
V

W
U

I
O

C
O

*
4

0
u

)
r
-
l
M

H
i
-
O

J
>

W
J
>

U
)
U

)
J
>

H
'v

l
U

1
0

I
V

W
C

O
^

C
tn

o
*

—
C

D
^

U
1

-
4

.U
1

b
J
C

>
0

3
^

0
b

J
O

b
J
O

D
,-

i
U

1
C

n
'-

-
,U

l
O

^
4

>
v

D

X
X

)

X
m

:<
0

0
o

c

m
0

0
(—

0
0

m
H

o
7

3
o

o

7
3

4
—

4

4
—

4
m

X

T
J

o
o

O
_

|
T

J

O
n

o
C

2
2

—
i

O
m

X

o
o

o
•H

c 2 O
t-

4
m

o
o

O
-
4

7
3

c

m
r
n

C
c

O
'2

2
2

T
J

O

X
H

r
o

U
J

4
-
4

H

O
O

J>
2

o
H

O
o

o
o

X
m

-
4

2
r
n

<
o

m
7

3

IS
O

O
2

o o
4—

4
X

)
c

2
«-

hi
U

J
X

r
-

o
o

o
r
*

m
r
n

C
O

m
—

4
-
4

0
0

J
>

n
o

H
CC

"
^4

4-
»

2
(~

«

C
D

1
-4

H
IX

)
rn

3

.3
>

t
j

r
-

4
—

4

r
s
i

m o



o
o
o
o
o
o
o
o
o
o
o
o

r
n

m
m

m
m

m
r
n

m
r
n

m
m

m
>

»
»

o
o

o
o

o
o

o
o

o
n

o
n

o
u

j
n

o
o

o
u

j
u

J
u

J
t
—

i
—

o
C

O
-
s
J
C

n
-
g

c
o

O
O

N
U

l
J
^

-
o

a
-
b

J

m
m

r
n

m
m

m
m

r
n

r
n

r
n

r
n

m
x

x
x

x
x

x
x

x
x

x
x

x

i
>

i
>

t
>

o
o

o
o

o
o

o
o

o

2
2
2
X
X
X
X
X
X
X
X
X
.

2
2

2
n

o
O

D
C

n
u

J
b

J
b

J
4

—
4

i-
4

U
j

o
c
D

m
-
j
.

o
>

u
i
4

>
-
4

C
n

O
X

o
o

o
o

o
o

o
o

o
o

o
o

u
i
-
N

i
n

o
c
n

o
o

o
o

n
o

n
o

n
o

n
o

u
J
u

i

l
j
J
n

o
4

>
J
>

b
J
-
s
l
b

J
t
-
'b

J
n

o
C

n
J
>

f—
4

»
—

1
Q

^
_

4
4

—
•(

—
4

t—
•(

—
1

4
—

4
|—

•!
—

4
4

—
4

I
-

IN
)

vO
H

H
f

I
-
'U

J
I
—

u
J
f
v

js
.j

j

U
l
v

O
~

4
v

f
3

b
J
J
J
U

l
O

J
>

o
n

o
»

j
o

W
N

i
s
l
H

s
J
N

O
-
C

O
v

O
C

O
H

s
l

W
U

1
H

U
l
C

*
s
l
O

O
O

O
N

)
4

s
.
.
.
.
.
.
.
.
.
.
.
.

••a
c
c

o
o

xO
u

j
vo

-
j

-x
3

c
o

n
o

o
O

W
v

O
s
J
s
J
s
J
O

s
l
O

U
s
J
+

N

O
O

O
O

O
O

O
O

O
O

O
O

J
>

s
|H

(
>

a
)
C

0
4

-
0

'-
,
H

N
4

>
C

O
*-

<
b

J
(-

4
U

l
^

5
I—

'
J
)

I-
1

O
-
4

vO
U

J
J>

U
J

v£
)

t—
%

0
-
4

4
>

O
I—

-b
.

b
J

x
m

3
0

0
o n

i

C
0

0
f
~

0
0

m
—

i
o

X
J

(
/I

7
3

4
—

4

l-
*"

H
m

x
X

0
0

•

H
T

;
t*

-«
l

O
C

O
—

1
2

X
—

1
m

m
x

j
0

0
-s

»

o o

1
-

C
O

T
J

r
*

n
—

4
7

3
m

m
m

C
o

o

o
X

2
4-4

X
2

U
J

O
O

J>
X I
>

O
2

o
0

0
O

2

r
n

H
2

m

<
a

m
r
~

o
m

2
X 4
—

4

1
-
4

T
J

—
1

2
1

—
4

U
J

C
/l

r
~

0
0

O
r
n

r
n

C
O

-H
"
si

i>
rv

i

-
1

C
D

O x
j

i
n 3
:

T
J

n
s
i

r
n

—
1

_
J

-m
-4

U—
4

«
-J

—
J

—
*J

•—
J

-4—
J

™
f

—
J

—
J

—
J

—
vJ

~-
J

—
^

—
w|

—
J

-_
JJ

M
_i

—
Jj

MH
J

—
>j

-4—
4]

—
f

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

0
0
0

a
a

o
a
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
0
0
0

o
o
o
o
o
o
x
o
m
a
>
o
'
-
/
o
o
a
o
o
o
o
o
o
o
o
o

t
i

o
c
o

T
i

o
c
d

>
x

x
m

e
n

m
o

x
o

c
o

t
i

m
c
o

t
i

o
c
d

x
r
n

c
p

N
N
N
N
N
N
H
H
H
H
t
-
4
4
—
4
4
-
.
I
—
.
(
—
•
>
—
4
4
—
4
4
-
4
4
^
0
0
0
0
0
0

•
'i

w
W

H
H

h
-
c
o

c
o

a
c
o

c
o

a
m

r
^

c
^

i
^

W
i
N

J
r
u

c
o

c
o

c
o

-
n

^
^

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

o
u
o
o
o
u
o

o
o

o
o
c
o
o
o
o
o
c
o
o
o
o
c
c
o
c
o
c
-
c
r
c
c
i
c
c
c
-

o
o
o
o
o
o
0
0
0
0

o
o
o
o
o

o
o
o
o
o
o

o
o

o
o

—
I

—
(

—
I

—
H
—
I
—
I
—
I
—
I
—
I
—
I
—
1
~
4
—
4
—
l
—
l
—
I
—
I

H
-
<

H
H

—
I

H
—
(

—
I

t
i

o
x

x
o

n
c

n
t
i

m
o

t
>

*
n

o
-
n

O
c
o

x
m

c
d

t
i

o
m

t
i

:
n

n
o

:
t
>

x
m

a
o

^
C
r
-
c
^
^
<
>
c
n
c
r
c
>
c
^
^
c
n
c
>
c
n
c
n
o
^
o
^
o
^
c
n
c
>
c
h
(
>
a
-
o
~
'
C
n
c
>

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

4—
4

J
S

J
j

4—
4

f\
J

U
J

I
4

(—
4

4
—

<
4

—
4

4
—

'4
—

4
f\

J
4

—
4

4
—

4
H

-»
j

4
,

1
^—

J
J—

4
1—

J
4—

J
,

If
—

.
>

_4

v
J
l
J
C

»
-
s
l
U

1
v

n
c
o

b
J
N

J
b

J
-
^

C
>

U
l
O

u
i
C

n
u

i
C

>
f
>

U
1

4
>

n
o

•P
-

U
J

U
l

1
_

.4
-
4

t-
-
(
_

,t
_

.4
_

.O
i—

O
O

O
O

l
—

O
1

—
O

i—
O

O
i
—

(
-
-
C

J
O

O
O

N
W

I
-
'W

M
N

v
D

O
a
)
i
O

J
3

v
D

H
1

f
l
O

v
O

l
-
'(

B
v

O
O

O
v

O
J
)
4

)
*

4
-
>

D
r
>

f
f
l
j
)
J
>

>
0

~
J
O

D
i
j
j
c
o

J
>

o
a
j
4

>
s
j
K

)
-
4

-
4

i
j
j
i
r
)
u

)
O

D
-
4

H

W
s
i
a
w

s
|r

j
-
\
0

(
>

C
O

U
)
U

l
>

-
'0

(
>

s
J
U

)
i
j
J
O

W
f
f
~

l
-
(
>

+
'W

^

I
I
I

I
I
I

O
b

J
n

o
O

1
—

n
o

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
0

0

u
i
i
,
w

r
-
u

i
4

>
H

'-
o

w
i
\
)
i
-
,
C

M
-
'i

\
j
H

•
n

o
n

o
p

-
.
o

i
-
'r

N
j
o

o
'-

'
t
—

n
o

j
n

o
n

o
'o

J
i
—

o
o

4
>

f
-
«

c
o

v
0

o
u

j
b

J
n

o
n

o
^

o
n

o
c
r

-^
i

e
n

u
i

c
o

u>

I
I
I

I
I
I

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
J
>

N
O

H
M

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
0

0
0

-
H

a
M

(
J

if
)

H
M

O
W

W
M

-
J

K
fo

H
W

W
4

4
O

M
W

O
H

M

N
'-

4
C

r
O

U
i
s
l
w

K
)
U

l
C

o
4

>
W

U
)
(
>

C
X

U
l
s
|4

j
l
U

l
f
f
'H

i
-
'0

,
0

0
''

o m 0
0

o 7
3

T
J

H 4
—

4

o

T
l

3
0

X
T

l

.
2

0
0

C
I

O
O

r
-

m
—

1

X
I

0
0

4
—

4

m
X

0
0

0 X

n
o

0 c
H

0

r
n

H
0

0

o

0
—

1
X

J
X

m
r
n

C
m

O
~*

r
2

X

X
.
s

T
l

0

U
J

0

O
a

J
>

c
:

X

O
r
~

O
0

0
C

D
r
n

m
-H

2
o

o

<
O

r
n o

•>
**

•1
X

)

2
4

—
4

b
J

1—
0

0
O

m
m

0
0

—
1

-
4

3
>

n
o

—
i

C
D

o
—

I
3

0
r
n

i.
r

IS
>

x
r
~

n
-J

r
n

o

J
>

n
o

H JN
-



215

RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 10 RUN 304 DONE ON 30872 1411

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

R0118AB

R0219AB

R0418AB

R0518A8

R 019A6

R1218AB

R1318DE

R1418AB

R1518AB

R1618AB

R1718A8

R1817A3

R01188C

R0118CD

R0118DE

R0219BC

R0418BC

R0418CC

R0418DE

R0518BC

R0518CD

R0718BC

R0718CD

R0718DE

R0818BC

R1019BC

R 171 8BC

R1918DE

HTR 1 INT

HTR 2 INT

HTR 4 INT

HTR 5 INT

HEATER 10

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER-

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

HEATER

12

13

14

15

16

17

18

1

1

1

2

4

4

4

5

5

7

7

7

8

10

17

19

TEMP

DEG F

606.6

615.4

635.6

612.7

633,8

601.3

601.9

602.2

601.9

601 .8

601 .8

601.8

613.1

614.0

630.8

614.3

627.8

627.3

613,1

612.5

609.0

608.7

609.6

612.8

608.4

63 5.8

601 . 7

614.7

STD

DEV

1.116

1.404

1.352

1 -293

1.375

i.889

1.308

1.190

1.3 37

1.3 06

1.465

1.3 52

1.071

1.120

1.234

1.105

1.155

1.121

1.133

1.187

1.112

1.3 54

1.063

0.943

1.182

1.191

l.OCO

1.062

RISE AB

INLET T

5.29

14.02

34.20

11.37

32.40

-0.06

0.59

0.88

0.50

0.46

0.47

0.44

11.71

12.62

29.41

12.96

26.42

25.92

11.71

11.17

7.66

7.37

8.22

11.43

7.05

34.46

0.37

13.36

NORMALIZED

TEMP

0.646

1.711

4.173

1.387

3.954

-0.00 7

0.072

0.107

0.061

0.056

0.057

0.054

1.429

1.540

3.589

1.581

3.224

3.163

1.429

1.363

0.935

0.899

1.00 3

1.395

0.860

4.205

0.045

1.630
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TING DATA FOR FFM SERIES 2 TEST IC RUN 404

WHICH WAS CCNE CN 30872 1459

DESCR IPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 PCWER KW -0.03 0.005

HEATEF 8,18,19 POWER CO 0.0

HTR 12,13,14 POWER -0.10 0.022

HTR 2,7,9,17 POWER -0.04 0.0

HTR 4,5,11,15 PCWER 17.84 0.0

HTR 3 ,6,10,16 POWER -0.14 0.022

TOTAL POWER 16.52 0.0

TEST SECT FLOW, GPM 54.26 0.080

TEST SECT INL^T PR 34.20 0.080

TEST SECT CUTLET PR 8.77 0.074

TOTAL FLOW, GPM 112.34 1.057

PUMP CUTLET PR, PSI 3 5.71 0.036

PUMP SPEED, RPM 1503,00 1.000

BLOWER SPEED, PPM 71.13 2.652

AIR FLOW (200 F) CFM 0.97 0.0

TC 313 TEST SECT IN 606.18 0.665

TC 317 TEST S^CT CUT 614.95 0.582

TC 300 PUMF OUTLET 605.60 0.697

TC 318 RADIATOR IN 614.07 0.736

TC 334 RADIATOR OUT 603.80 1.095

TC 33 6 PUMP INLET 604.68 0.914

TC 332 RAD AIR IN 287.16 2.514

TC 33 1 RAD AIP CUT 346.86 28.708

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 60923.59 BTU/HR
HEAT ADDED TO SODIUM = 64149.81 BTU/HR
PERCENT HEAT BALANCE = 105.30
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 10 RUN 404 DONE ON 30872 1459

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 617.0 0.690 10.86 1.304

TC R0219AB HTR 2 INT 606.6 0.550 0.41 0.049

TC R0418AB HTR 4 ][NT 858.9 0.441 252.72 30.342

TC R0518AB HTR 5 INT 646.8 0.550 40.57 4.871

TC R1019AB HEATER 10 610.3 0.5 66 4.10 0.492

TC R 1218AB HEATER 12 611.5 1.922 5.3 5 0.642

TC R1318DE HEATER 13 611 .3 0.5 66 5.12 0.615

TC R1418A3 HEATER 14 606.9 0.369 0.72 0.086

TC R1518A8 HEATER 15 606.2 0.5 82 -0.02 -0.002

TC R1618AB HEATER. 16 605.2 0.453 -0.98 -0.118

TC R1718AB HEATER 17 605.5 0.435 -0.64 -0.077

TC R1817A8 HEATER 18 605.2 0.3 76 -1.00 -0.120

TC R0118BC HEATER 1 628.9 0.670 22.72 2.728

TC R0118CD HEATER 1 629.7 0.563 23.55 2.82 7

TC R0118DE HEATER 1 647.4 0.5 56 41.18 4.944

TC R0219BC HEATER 2 607.6 0.742 1.42 0.170

TC R0418BC HEATER 4 819.2 0.507 212.98 25.571

TC 30418CD HEATER 4 808.5 0.666 202.33 24.292

TC R0418DE HEATER 4 830.2 0.694 224.04 26.899

TC RD 51 BBC HEATER. 5 645.6 0.434 39.42 4.733

TC R0518CD HEATER 5 62 5.6 0.458 19.38 2.327

TC R0718BC HEATER 7 607.6 0.448 1.40 0.168

TC R0718CO HEATER 7 607.2 0.3 95 1.00 0.120

TC R0718DE HEATER 7 606.1 0.360 -0.08 -0.010

TC R0818BC HEATER 8 605.9 0.701 -0.23 -0.028

TC R1019BC HEATER 10 61i .4 0.724 5.21 0.626

TC R1718BC HEATER 17 605.4 0.507 -0.80 -0.096

TC R1918DE HEATER 19 605.3 0.787 -0,8« -0.106
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iPERATING DATA

WHICH WAS

FC» FFM SERIES 2 TEST

DCNF CN 30972 831

10 RUN 50 4

DESCRIPTION MEAN VALUE

HEATER 1 PPWE» KW -0.04

HEATER 8,18,19 POWER 0.0

HTR 12,13,14 POWER -0.11

HTR 2,7,9,17 POWEF -0.C7

HTR 4,5,11,15 PCWER 17.84

HTR 3 ,6,10,16 POWER -0.14

TOTAL POWER 16.52

TEST SECT FLOW, GPM 54.17

TFST SECT INLET PR 33.85

TEST S^CT CUTLET PR 8.77

TOTAL FLOW, GPM 113.77

PUMP CUTLET PR, PS I 3 5 . 7 C

PUMP SPEED, RPM 1495.17

BLOWER SPEED, RPM 53.99

AIR FLOW (200 F) CFM 1,0 3

TC 313 TEST SECT IN 624.05

TC 317 TEST SECT CUT 632.01

TC 300 PU^P OUTLET 623.43

TC 318 RADIATOR IN 6 31.58

TC 334 RADIATOR OUT 624.40

TC 3 3 € PU!*P INLET 623.91

TC 332 RAC AIR IN 3 3 5.76

TC 331 PAD AIR CUT 363.57

STANDARD DEVIATION

0.004

0.0

0.016

0.016

0.0

0.022

0.0

0.108

0.071

0.064

1.783

0.062

0.983

1.265

0.005

0.3 34

0.451

0.334

0,451

0.39C

0.281

2.193

3.975

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED Bv DUMMY FUEL RODS = 60923.59 BTU/HR

HEAT ADDED TO SODIUM = 57849.42 BTU/HR

PERCENT HEAT BALANCE = 94.95
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OPERATING DATA

WHICH WAS

FCR FFM

DCNE CN

SERIES

30972

DESCRIPTION

HEATER 1 PCWER KW

HEATER 8, 18,19 POWER
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR ^,5,11,15 PCWER
HTR 3 ,6,10,16 POWER

TOTAL POWER.
TEST SECT FLOW, GPM

TEST SECT INLET PR

TEST SECT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PSI

PUMP SPEED, RPM
BLOWER SPEED, RPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

317 TEST SECT CUT

300 PUMF OUTLET

318 RADIATOR IN

334 RADIATOR OUT

336 PUMP INLET

33 2 RAD AIR IN

331 RAD AIR CUT

TC

TC

TC

TC

TC

TC

TC

2 TEST 10 RUN 604

919

MEAN VALUE STANDARD DEVIATION

-0.C4

0.0

-0.11

-0.C4

-0.09

17.56

16.44

54.09

34.01

8.78

112.53

35.76

1496.33

33.96

1.02

59 5.91

604.21

595.65

603.82

596.29

595.76

299.74

338-36

3.004

0.0

0.016

0.0

0.016

0.039

0.124

0.106

0.054

0.042

1.017

0.087

1.033

2.381

0.005

0.121

0.373

0.408

0.302

0.226

0.285

2.693

4.105

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 5996".39 8TU/HR
HEAT ADDED TO SODIUM = 60693.20 BTU/HR
PERCFMT FEAT BALANCE = 101.21
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST IC RUN 604 DONE ON 30972 919

TEMP STD RISE AB NORMALIZED

DESCRIPTION DFG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 624.9 0,344 29.04 3.541
TC R0219A6 HTR 2 INT 596.8 0.554 0.94 0.115

TC R0418AB HTR 4 INT 598.6 0.636 2,74 0.334
TC R0518AB HTR 5 INT 604.4 0.734 8.47 1.033
TC R1G19A8 HEATER 10 595.7 0.655 -0.25 -0.030
TC R1218AB HEATER 12 596.7 0.961 0.82 0.100
TC R1318DE HEATER 13 596.5 0.528 0.59 0.072
TC R 141 SAB HEATER 14 597.£ 0.645 1.94 0.237
TC R1518AB HEATER 15 648.7 0.668 52.82 6.441
TC R1618A8 HEATER 16 602.7 0.639 6.81 0.830
TC R1718AB HEATER 17 623.5 0.779 27.57 3.362
TC R1817A8 HEATER 18 595.7 0.755 -0.21 -0.026
TC R01188C HEATER 1 615.8 0.488 19.86 2.422
TC R0118CD HEATER 1 614.8 0.613 18-86 2.300
TC R0118DE HEATER 1 604.1 0.466 8.18 0.997
TC RG2198C HEATER 2 598.0 0.395 2.08 0.254
TC R0418BC HEATER 4 599.3 0.473 3.36 0.410
TC R0418CO HEATER 4 599.2 0.471 3.25 0.396
TC R0418DE HEATER 4 599.0 0.474 3.12 0.380
TC R05188C HEATER 5 606.0 0.433 10,12 1.234
TC R0518CD HEATER 5 620.3 0.285 24.35 2.969
TC RG718BC HEATER 7 604,8 0.384 8.90 1.085
TC R0718CD HEATER 7 603.3 0,420 7.39 0.901
TC R0718DE HEATER 7 5^8.4 0.285 2,50 0.305
TC R08188C HEATER 8 595.7 0,432 -0.19 -0.023
TC R10198C HEATER 10 595.4 0.386 -0.51 0.062
TC R17188C HEATER 17 623.4 0.274 27.45 3.347
TC R1918DE HEATER 19 595.7 0.408 -0,20 -0.024



228

OPERATING DATA FOR FFM SERIES 2 TEST IC RUN 704
WHICH WAS CCNE CN 30972 1003

DESCRIPTION MEAN VALUE

HEATER 1 PCWER KW -0.03
HEATER 8,18,19 POWER 0.0
HTR 12,13,14 POWER -0.11
HTR 2*7,9,17 POWER 17.38
HTR 4,5,11,15 POWER -0.C9
HTR 3,6,10,16 PCWER -0.13
TOTAL PCWER 16.57
TEST SECT FLOW, GPM 54.13
TEST SECT INLET PR 34.07
TEST SECT CUTLET PR 8.78
TOTAL FLOW, GPM 113.96
PUMP CUTLET PR, PSI 35.79
PUMP SPEED, RPM 1497.40
BLOWER SPEED, RPM 39.54
AIR FLOW (200 F} CFM l.CO
TC 313 TEST SECT IN 612.80
TC 317 TEST SECT OUT 621.11
TC 300 PUMP OUTLET 612.57
TC 318 RADIATOR IN 621.07
TC 334 RADIATOR OUT 613.22
TC 336 PUMP INLET 612.66
TC 332 RAO AIR IN 309.87
TC 331 RAD AIR OUT 348.40

STANDARD DEVIATION

0. 005

0. 0

0. 018

0. 033

0. 018

0. 018

0, 107

0. 121

0, 115

0, 059

D, 805

0, 054

0. 548

1,.403

0« Oil

0,.889

0, 878

ll.109

0,,694

1.305

1,.034

6,.094

7.,444

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 59352.66 BTU/HR
HEAT ADDED TO SODIUM = 6C533.81 BTU/HR
PERCENT HEAT BALANCE = 101.99
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 10 RUN 704 DONE ON 3C972 1003

TEMP STD RISE A8 NORMALIZED

DESCRIPTION CEG F DEV INLET T TEMP

rc R0118AB HTR 1 INT 633.1 0.939 20.34 2.496

re R0219AB HTR 2 INT 638.8 0.667 25.95 3.185

TC RC418A3 HTR 4 INT 613.9 0.743 1.06 0.130

TC R0518AB HTR 5 INT 614.7 0,811 1.89 0.232

TC R1019A8 HEATER 10 613.0 0.743 0.19 0.023

TC R1218AB HEATER 12 612.4 1.271 -0.44 -0.054

TC R1318DE HEATER 13 612.9 0.613 0.15 0.018

TC R1418AB HEATER 14 612.7 0.6C7 -0.12 -0.015

TC R1518AB HEATER 15 615.9 0.686 3.06 0.376

TC R1618A3 HEATER 16 614.4 0.711 1.56 0.191

TC R1718A8 HEATER 17 637.6 0.661 24.78 3.041

TC R1817AB HEATER 18 620.0 0.825 7.17 0.880

TC R0118BC HEATER 1 6?5.5 1.028 12.72 1.561

TC R0118CD HEATER 1 625.0 0.974 12.20 1.497

TC R0118DE HEATER 1 619.4 1.066 6.59 0.809

TC R0219BC HEATER 2 641.9 1.148 29.12 3.574

TC R0418BC HEATER 4 613.4 1.169 0.63 0.077

TC R0418CD HEATER 4 613.7 1.028 0.92 0.113

TC R0418DE HEATEF 4 612.8 1.022 0.02 0.002

TC R0518BC HEATER 5 614.5 0.974 1.72 0.211

TC R0518CD HEATEF 5 618.8 0.773 6.00 0.736

TC R0718BC HEATER 7 786.1 1.065 173.30 21.269

TC R0718CD HEATER 7 781.9 0.863 169.12 20.756

TC R0718DE HEATER 7 758.9 0.829 146.09 17.93C

TC R08188C HEATER 8 613.4 1.06 3 0.58 0.071

TC R1019BC HEATER 10 612.1 0.974 -0.68 -0.083

TC R17188C HEATER 17 639.2 1.135 26.43 3.244

TC R1918DE HEATER 19 617.8 0.866 5,05 0.62 0
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OPERATING DATA FOR FFM SERIES 2 TEST 10 RUN 804

WHICH WAS CCNE CN 30972 1035

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW -0.03 0.005

HEATER 8,18,19 POWER 17.79 0.028

HTR 12,13,14 POWER -0.10 0.022

HTR 2,7,9,17 POWER -0.04 0.0

HTR 4,5,11,15 PCWER -0.10 0.022

HTR 3 ,6,10,16 PCWER -0.13 0.018

TOTAL PCWER 16.52 0.0

TEST SECT FLOW, GPM 54.4C 0.121

TEST SECT INLFT PR 34.17 0.106

TEST SECT CUTLET PR 8.80 0.030

TOTAL FLOW. GPM 114.16 1.356

PUMP CUTLET PR, PS I 35.97 0.024

PUMP SPEED, RPM 1502.80 1.095

BLOWER SPEED, RPM 47.70 1.228

AIR FLOW J200 F) CFM 1.00 0.010

TC 313 TEST SECT IN 597.35 0.149

TC 31 7 TEST SECT CUT 605.73 0.095

TC 300 PUMP OUTLET 597.13 0.149

TC 318 RADIATOR IN 605.7C 0.095

TC 334 RADIATOR CUT 597.35 0.159

TC 336 PUNP INL ET 597.09 0.244

TC 33 2 RAD AIR IN 293.44 2.377

TC 33 1 RAC AIR CUT 342.03 8,718

HEAT BALANCE ON SCDIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUWMY FUEL RODS = 60752.82 BTU/HR

HEAT ADDED TO SODIUM = 61607.42 BTU/HR

PERCENT HEAT BALANCE = 101.41

1

t
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 10 RUN 8C4 DONE ON 3C97? if!^<5

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1 08U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U :h 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1 516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 21

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALiZED
CEG F DEV INLET T TEMP

596.9 0.130 -0.40 -0.048

597.0 0.209 -0.36 -0.044

597.0 0.174 -0.30 -0.0 36

597.3 0.189 -0.08 -0.010
597.1 0,130 -0.26 -0.031
597.3 0.130 -0.06 -0.007

597.2 0.155 -0.12 -0.015

597.3 0.120 -0.01 -0.001

597.4 0.140 0.01 0.001

618.4 0.149 21.10 2.553

661.9 0. 149 64.54 7.810

598.7 0.130 1.33 0.161

600.6 0.120 3.21 0.388

655.9 0.182 58.58 7.089

597.4 0.095 0.05 0.006

598.2 0.130 0.84 0.102

599.6 0.155 2.25 0.272
596.9 0.270 -0.47 -0.057

610.3 0.320 12.97 1.569

596.4 0.697 -0.93 -0.113

596.6 0.359 -0.73 -0.088

597.0 0.357 -0.34 -0.041

597.0 0.309 -0.38 -0.046

597.8 0-149 0.49 0.059

600.0 0.531 2.64 0.319

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 804 DONE ON 3097? 1035

TEMP STD RISE Ab NORMALIZED
DESCRIPTION DEC F DEV INLET T TEMP

TC 0118C CH 3 597.2 0.357 -0.14 -0.017
TC 0618D CH 4 596.6 0.318 -0.79 -0.09<:

TC 0618C CH 19 597.1 0.102 -0.21 -0.025
TC 0219A HEATER 2 602.6 0.3 86 5.27 0.63*

TC 0219B CH 10 603.3 0.282 6.00 0.726

TC 0919A HTR 9 EXT 598.2 0.418 0.83 0.100

TC 0919B CH 29 597,8 0.335 0.42 0.051
TC 0 718C CH 5 598.2 0.386 0.88 0.107

TC 0718D CH 6 598.3 0.324 0.90 0.109

TC 0319A HEATER 3 596.8 0.270 -0.57 -0.069

TC 03198 CH 12 597.1 0.3 74 -0.25 -0.030
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RESULTS FOR DUCT WALL THERMCCOUPLES
FFM SERIES 2 TEST 10 RUN 804 DONE ON 3C972 1C35

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 DUCT E

TC D0F04 DUCT F

TC D0B08 DUCT B

TC D0D08 DUCT C

TC D0F0 8 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F
TC D0B16 DUCT 8

TC D0D16 DUCT C

TC D0F16 DLCT F

TC D0D18 DLCT C
TC DOE 18 DUCT E

TC DA818 DUCT AB

TC DDE18 DUCT DE
TC DEF18 DUCT EF
TC D0F18 DLCT F

TC DFA18 DUCT FA
TC D0821 DUCT B

TC D0D21 DUCT C

TC D0F21 DUCT F

TC D0823 DUCT B

TC D0D23 DLCT D

TC D0F2 3 DLCT F

TEMP STD RISE A8 NORMALIZE!

DEG F DEV IN» FT T TFMP

601.8 0.159 4.49 0.543

597.2 0.159 -0.12 -0.015

597.4 0.311 0.0 3 0.004

602.1 0.130 4.78 0.578

597.2 0.095 -0.15 -0.018

597.1 0.174 -0.22 -0.027

612.3 0.149 14.99 1.814

597.2 0.130 -0.16 -0.019

600.8 0.140 3.4 3 0.421

621.8 0.149 24.43 2.956

597.1 0.209 -0.26 -0.031

601.3 0.149 4.00 0.484

597.4 0.239 0.09 0.011

598.8 0.149 1.4C 0.169

609.6 0.140 12.2c 1.484

597.4 0.174 0.08 0.010

599.2 0.149 1.82 D.220

601.4 0. 13U 4.07 0.493

602.7 0.120 5.39 0.652

608.5 0.324 11.20 1.355

597.1 0.265 -0.25 -0.030

601 .3 0.324 3.92 0.474

614.7 0.453 17.32 2.096

597.5 0.102 0.18 0.022

603.2 0.320 5.89 0.713

RESULTS FOP THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 10 RUM 804 DONE ON 30972 1C35

TEMP STD R ISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 597.5 0.150 0.1.4 0.017

TC EC16 EXIT CH 16 598.6 0.309 1.24 0.150

TC EC17 EXIT CH 17 599-7 0.301 2,39 0.289

TC EC34 EXIT CH 34 602.1 0.207 4,76 0.576

TC EC35 EXIT CH 35 602.3 0.316 4.93 0.597

TC EC3t EXIT CH 36 605.6 0.318 8.2 8 1.002

TC EC06 EXIT CH 6 603.6 0.386 6.2 8 0.760

TC EC08 EXIT CH 8 632.4 0.283 35.05 4.241

TC EC27 EXIT CH 27 604.3 0.242 7.00 0.847

TC EA3f EXIT ANN EF 605.4 0.145 8.01 0.969

TC EA27 EXIT ANN BC 607.9 0.102 10.57 1.279

TC EA2E EXIT ANN C 601.2 0.371 3.87 0.468
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OPERATING DATA FCR FFM SERIES 2 TEST IC RUN 904
WHICH WAS CONE CN 30972 1101

DESCRIPTION MEAN VALUE

HEATER 1 PCWER KW -0.04
HEATER 8,18,19 PCWER 0.0
HTR 12,13,14 POWER -0.09
HTR 2,7,9,17 POWER 17.09
HTR 4,5,11,15 POWER -0.C8
HTR 3,6,10,16 POWER -0.14
TOTAL POWER 16.23
TEST SECT FLOW, GPM 54.43
TEST SECT INLET PR 34.22
TEST SECT OUTLET PR 8.76
TOTAL FLOW, GPM 112.46
PUMP CUTLET PR, PSI 36.04
PUMP SPEED, RPM 1504.60
BLOWER SPEED, RPM 42.68
AIR FLOW (200 F) CFM 0.99

TC 313 TEST SECT IN 602.97
TC 317 TEST SECT OUT 611.26
TC 300 PUMT OUTLET 602.73
TC 318 RADIATOR IN 611.32
TC 33 -4 RADIATOR CUT 603.36

TC 336 PUi^P INLET 603.17

TC 332 RAC AIR IN 303,49
TC 331 RAC AIR OUT 343.15

STANDARD DEVIATION

0. 005

0. 0

0.,018

0. 022

0..0

0.,022

0. 107

0.,090

0.,073

0,.049

1.,244

0,,081

0.,894

1,,0 57

0..011

0,,149

0,,182

0.,25C

0,,189

0.,166

n..192

0,.428

16,.476

HEAT BALANCE ON SODIUM Fl OWING THROUGH 8 UNCI E
HEAT SUPPLIED BY DUMMY FUEL RODS = 58362.34 BTU/HR
HEAT ACDEC TO SODIUM = 6C879.34 BTU/HR
PERCENT HEAT BALANCE = 1.04.31

I
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RESULTS FOR DUCT WALL THERMCCOUPLES

FFM SERIES 2 TEST 10 RUN 904 DONE ON 30972 1101

DESCRIPTION

TC D0804 DUCT 8

TC D0E04 DUCT c

TC D0F04 DUCT F

TC D0B08 DUCT E

TC D0D08 DUCT n

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC 00F12 DUCT F

rc D0B16 DUCT B

TC D0D16 DUCT n

TC D0F16 DUCT F

TC D0D18 DUCT r

TC D0E18 DUCT j=

TC DAB18 DUCT AB

TC DDE18 DUCT CE

TC DEF18 DLCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DLCT B

TC D0D21 DLCT n

TC D0F21 DUCT F

TC DCB23 DLCT B

TC D0D23 DUCT C

TC D0F23 DLCT F

TEMP STD RISE A3 NORMALIZED

CEG F DEV INLET T TEMP

603.4 0.310 0.46 0.058

603.2 0.127 0.19 0.024

602.9 0.206 -0.02 -0.003

608.1 0.301 5.18 0.652

603.2 0.189 0.25 0.031

603.1 0.193 0.17 0.021

609.3 0.359 6.35 0.799

603.1 0.145 0.11 0.014

603.4 0.095 0.45 0.057

609.6 0.193 6.65 0. 837

603 .0 0.080 0.06 0.008

604.3 0.080 1.36 0.171

603.4 0,146 0.48 0.060

603.0 0.182 0.06 0.008

607.8 0.145 4.79 0.603

603.0 0.258 -0.01 -0.001

603.5 0.189 0.5 8 0.073

6 04. 5 0.189 1.53 0.193

605.3 0.182 2.34 0.294

612.7 0.427 9.71 1.222

603.5 0.37C 0.49 0.062

604.9 0.651 1.93 0.24 3

614.4 0.436 11.48 1.445

604.3 0.533 1.31 0.165

606.0 0.435 3.03 0.381

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 10 RUN 904 DONE ON 3C9 72 1101

TEMP STD RISE A8 NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 603.3 0.453 0.37 0.047

TC EC16 EXIT CH 16 604.1 0.605 1.09 0.137

TC EC17 EXIT CH 17 604.3 0.779 1.37 0.172

TC EC34 EX IT CH 34 605.7 0.436 2.73 0.344

TC EC35 EXIT CH 35 606.1 0.520 3.09 0.389

TC EC36 EX IT CH 36 608.8 0.607 5.87 0.739

TC EC06 EX IT CH 6 609.4 0.520 6.47 0.814

TC EC08 EXIT CH 8 620.0 0.210 17.08 2.149

TC EC27 EXIT CH 27 614.4 0.671 11.40 1.434

TC EA36 EXIT ANN EF 608.4 0.280 5.43 0.683

TC EA27 EXIT ANN1 BC 617.5 0.370 14.56 1.832

TC EA28 EXIT AN!\J C 607.7 0.336 4.72 0.594

I



I

RESULTS FOR

FFM SERIES

239

THERMOCOUPLES INSIDE HEATERS

2 TEST 10 RUN 904 DONE ON 3C972 1101

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AB HTK 1 INT 603.0 0.2 89 0.06 ,)»00 8

TC R0219AB HTR 2 INT 618.4 0.5 74 15.41 1.939

TC R0418A8 HTR 4 INI 603.7 0.325 0.72 0.091

TC R0518AB HTR 5 IN" 603.3 0.585 0.28 0.035

TC R1019A8 HEATER 10 632.3 0.674 29.31 3.688

TC R1218A3 HEATER 12 602.6 0.873 -0.35 -0.044

TC R 1318DE HEATER 13 602.9 0.5 74 -0.07 -0.009

TC R1418A8 HEATER 14 603.4 0.522 0.42 0.053

TC R1518AB HEATER 15 603.1 0.451 0.17 0.021

TC R1618AB HEATER 16 606.0 0.605 3.02 0.380

TC R1718AB HEATER 17 603.9 0.574 0.91 0.114

TC R1817AB HEATER 18 607.6 0.5 86 4.67 0.588

TC R01188C HEATER 1 603.7 0.140 0.77 0.097

TC R0118CD HEATER 1 604.0 0.294 1.03 0.130

TC R0118DE HEATER 1 604.6 0.234 1.61 0.203

TC R0219BC HEATER 2 614,1 0.095 11.13 1.401

TC R04188C HEATER 4 603.7 0.303 0.73 0.092

TC R0418CD HEATER 4 603.6 0.132 0.63 0.07S

TC RG418DE HEATER 4 603.5 0.294 0.50 0.063

TC R0518BC HEATER 5 603.5 0.303 0.53 0.067

TC R0518CD HEATER 5 603.5 0.303 0.53 0.067

TC R0718BC HEATER. 7 607.7 0.234 4.69 0.590

TC R0718CD HEATER 7 608.6 0.222 5.63 0.708

TC R0718DE HEATER 7 619.6 0.280 16.68 2.099

TC RC8188C HEATER 8 635.7 0.294 32.75 4.121

TC R10198C HEATER 10 621.0 0.215 18.07 2.274

TC R17188C HEATER 17 604.0 0.215 1.07 0.135

TC R1918DE HEATER 19 621.8 0.244 18.88 2.376



IAO

OPERATING DATA FOR FFM SERIES
WHICH WAS CCNir CN 30972

DESCRIPTION

HEATEF 1 POWER KW

HEATER 8,18,19 PCWER

HTR 12,13,14 POWER
HTR 2 ,7,9,17 POWER
HTR 4,5,11,15 PCWER
HTR 3 ,6,10,16 PCWER
TOTAL POWER-

TEST SECT FLOW, GPM

TEST SECT INLET PR

TEST SECT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PS I

PUMP SPEED, RPM
BLOWER SPEED, RPM

A ik f;LOW (200 F) CFM

rC ''I 3 TEST S^CT IN
VC 317 TEST SECT CUT
TC 30C PUMP 0UTLI5T

C 31c PACIATOR IN

TC 334 RADIATOR OUT

TC 33' PUMP INLET

TC 33 2 RAC AIR IN
TC 33 1 F-AC AIR OUT

2 TEST 10 RUN IOC 4

1132

MEAN VALUE STANDARD DEVIATICf

-0.03 0.005

0.0 O.C

-0.12 0.0

-0.C3 0.015

-0.09 0.020

17.53 0.031

16.42 0.128

54.42 0.042

3 4.2.5 0.129

8.77 0.056

113.34 1.919

36.00 0.078

1504.57 0.787

52.27 3.031

0.99 0.005

604.59 0.569

612.93 0.538

604.43 0.513

612.51 0.430

604.19 0,49/-

604.02 0. 392

300.16 1.641

376.48 8.566

HEAT '/LANCE ON SCDIUM FLOWING THROUGH BUNDLE
HFAT nIPPLIED BY DUMMY FUEL RODS = 59864.95 BTU/HR
HEA1 .vfDED TO SODIUM = 61208.59 8TU/HR
PeRCt-:•. T HEAT BALANCE = 102.24

I



RESULTS FOR

FFM SERIES

UNGROUNDED

2 TEST 10

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0 40 9 U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC D815U CH 8

TC 1316U CH 35

TC 1516L CH 31

TC 0817U CH. 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

241

JUNCTION THERMOCOUPLES

RUN 1004 DONE ON 30972 1132

TEMP

DEG F

604. 1

604.6

603.8

605.9

608.6

604.5

639.4

604.6

604.6

609.7

607.1

604.5

604.3

611.0

604.1

604.5

605.1

604.4

607.4

606.5

609.7

604.9

648.4

604.4

605.7

STD

DEV

0.427

0.473

0.438

0.543

0.538

0.567

0.476

0.553

0.566

0.361

0.540

0.590

0.504

G.403

0.34C

0.552

0.379

0.889

0.852

0.916

0.686

0.816

0.898

0,780

0.736

RISE Ab

INLET T

-0.48

0.0

-0.8]

l.2«

4.02

-0.06

34.86

-0.01

-0.03

5.14

2.50

-0.05

-0.27

6.40

-0.48

-0.11

0.52

-0.17

2.79

1.91

5.10

0.27

43.79

-0.21

1.11

NORMALIZED

TEMP

-0.059

0.0

-0.099

0.158

0.493

-0.007

4.274

-0.001

-0.004

0.630

0.306

-0.006

-0.033

0.785

-0.059

-0.013

0.064

-0.021

0.342

0.234

0.625

0.033

5.368

-0.026

0.136

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1004 DONE ON 30972 1132

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC Od 18D CH 6

TC 0319A HEATER

TC 0319R CH 12

TEMP blu RISE AB NORMALIZED

DEG F DEV INLET T TEMP

605.1 0.868 0.51 0.063

604.4 0.770 -0.16 -0.020

604.2 0.665 -0.38 -0.047

618.8 0.737 14.21 1.742

622.1 0.745 17.55 2.152

649.3 0.632 44.73 5.484

652.8 0.813 48.17 5.905

604.3 0.707 -0.30 -0.037

604.4 0.791 -0.22 -0.027

626.8 0.764 22.25 2.728

631.8 0.865 27.24 3.339
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OPERATING CATA

WHICH WAS

FOR FFM

DCNE CN

DESCRIPTION

SERIES

30972

HEATER 1 PCWER KW

HEATER 8, 18,19 POWER

HTR 12,13,14 POWER

HTR 2,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PS I

PUMP SPEED, RPM

SLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT OUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR CUT

TC 336 PUMP INLET

TC 332 RAC AIR IN

TC 331 RAC AIR OUT

2 TEST

1225

10 RUN 110 4

MEAN VALUE

-0.04

0.0

-0.10

-0.04

17.78

-0.14

16.52

54.35

34.28

8.74

113.94

35.99

1504.40

37.39

0.99

612.98

621.60

613.10

621.24

612.94

613.12

301.17

374.55

STANDARD DEVIATION

0.005

0.0

0.022

0.0

0.022

0.022

0.0

0.076

0.110

0.022

0.979

0.042

0.548

1.072

0.004

0.268

0.390

0.155

0.376

0.509

0.381

1.405

8.035

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 60718.70 BTU/HR

HEAT ADDED TO SODIUM = 63044.20 8TU/HR

PERCENT HEAT BALANCE = 103.83



RESULTS FOP

FFM SERIES

UNGROUNDED

2 TEST 10

DESCRIPTION

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

1504U

1706U

1807U

1 D8U

0 409U

0509U

1009U

1409U

1609U

1914U

0815U

1 16U

1516U

0817U

1217U

1318U

1718U

1219U

1819U

1120U

0 421U

0 21U

1021U

1421U

1621U

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

37

21

24

31

13

3

29

17

21

24

8

35

37

9

33

34

22

32

24

31

13

3

29

17

21

245

JUNCTION THERMOCOUPLES

RUN 1104 DONE ON 3C972 122 5

TEMP

DEG F

612.9

612.9

613.3

665.0

652.2

613.3

621 .4

613.3

613.3

614.1

613.7

613.7

613.1

614.9

615.0

613.2

613.0

614.7

614.1

671.8

642.0

616.4

634.5

613.8

613.8

STD

DEV

0.174

0.376

0.248

0.528

0.397

0.155

0.278

0.359

0.2 50

0.503

0.376

0.410

0.381

0.381

0.377

0.278

0.545

0.418

0.280

0.430

0,511

0.298

0.478

0.307

0.386

RISE AB

INLET T

-0.05

-0.04

0.35

51.99

39.20

0.32

8.42

0.32

0.34

1.12

0.71

0.70

0.09

1.94

2.06

0.22

0.0

1.68

1.13

58.80

29.00

3.39

21.51

0.85

0.83

NORMALIZE}

TEMP

-0.006

-0.005

0.042

6.262

4.722

0.039

1.014

0.039

0.041

0.135

0.086

0.084

0.011

0.234

0.248

0.026

0.0

0.202

0.136

7.083

3.493

0.408

2.591

0.102

0.100

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1104 DONE ON 30972 1225

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

0118C

0618D

0618C

0219A

0219B

0919A

09198

0718C

0718D

0319 A

0319B

CH 3

CH 4

CH 19

HEATER

CH 10

HTR 9

CH 29

CH 5

CH 6

HEATER

CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

618.3 0.363 5.31 0.640

613.7 0.299 0.74 0.089

613.9 0,431 0.95 0.114

619.0 0.206 6.07 0.731

620.7 0.298 7.71 0.929

629.3 0.280 16.36 1.971

631.5 0.367 18.53 2.232

613.7 0.352 0.71 0.086

614.2 0.871 1.22 0.147

659.0 0.299 45.98 5.538

665.8 0.275 52.77 6.356
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RESULTS FOR

FFM SERIES

DUCT WALL THERMCCOUPLES

2 TEST 10 RUN 1104 DONE ON 30972 1225

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 DUCT E

TC DOF04 DUCT F

TC D0808 DUCT B

TC D0D08 DUCT c

TC D0F08 DUCT F

TC D0812 DUCT B

TC D0E12 DLCT E

TC D0F12 DLCT F

TC D0B16 DUCT e

TC D0D16 DLCT D

TC D0F16 DUCT F

TC D0D18 DUCT C

TC D0E18 DLCT E

TC DA818 DUCT AB

TC DDE18 DUCT CE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0821 DUCT B

TC D0D21 DLCT D

TC D0F21 DUCT F

TC D0B23 DUCT E

TC D0D23 DUCT D

TC D0F23 DUC1 F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

613.0 0.377 0.04 0.005

613.2 0.278 0.22 0.026

613.3 0.390 0.3 2 0.039

613.4 0.294 0.3 8 0.046

619.2 0.250 6.21 0.748

613.1 0.250 0.14 0.017

614.1 0.174 1.15 0.139

613.1 0.376 0.16 0.019

613.3 0.427 0.29 0.035

614.0 0.377 0.99 0.119

615.2 0.250 2.21 0.266

613.4 0.248 0.40 0.048

617.8 0.381 4.77 0.575

613.9 0.250 0.91 0. no

613.9 0.278 0.89 0.107

614.7 0.248 1.70 0.205

613.0 0.509 0.06 0.007

613.1 0.320 0.12 0.014

613.5 0.275 0.5 7 0.069

626.2 0.363 13.2 1 1.591

630.0 0.275 17.07 2.056

613.8 0.196 0.79 0.095

622.4 0.299 9.42 1.135

632.3 0.348 19.31 2.326

614.0 0.405 1.04 0.125

RESULTS FOR THERMOCOUPLES IN CHANNEL
FFM SERIES 2 TEST 10 RUN 1104 DONE

EXITS

ON 309 7?

RISE AB

INLET T

122 5

DESCRIPTION

TEMP

DEG F

STC

DEV

TC EC03 EXIT CH 3 615.3 0.299 2.28
TC EC16 EXIT CH 16 615.4 0.553 2.46
TC EC17 EXIT CH 17 514.5 0.275 1.55
TC EC34 EXIT CH 34 615.3 0.299 2.37
TC EC35 EXIT CH 35 614.8 0.362 1.84
TC EC36 EXIT CH 36 616.8 0.386 3.77
TC EC06 EXIT CH 6 614.8 0,405 1.81
TC EC08 EXIT CH 8 619.9 0.429 6.95
TC EC27 EXIT CH 27 624.6 0.569 11.59
TC EA36 EXIT ANN EF 615.8 0.496 2.80
TC EA27 EXIT ANN BC 623.9 0.354 10.97
TC EA28 EXIT ANN C 622.8 0.397 9.84

NORMALIZED

TEMP

0.275

0.296

0.187

0.285

0.222

0.454

0.218

0.837

1.396

0.337

1.321

1.185
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OPERATING CATA FOR FFM SERIES 2 TEST IC RUN 1204
WHICH WAS OCNE CN 30972 1255

DESCRIPTION

HEATER 1 PCWER KW

HEATER 8,18,19 POWER

HTR 12, 13,14 POWER

HTR 2 ,7 ,9,17 POWER

HTR 4,5 ,11,15 PCWER
HTR 3 ,6 ,10,16 PCWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST St CT CUTLET PR

TOTAL F:LOW, GPM
PUMP CUTLET PR, PSI

PUMP SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 31 8 RADIATOR IN

TC 334 RADIATOR OUT

TC 336 PU«VP INLET

TC 332 RAD AIR IN

TC 33 1 RAC AIR OUT

FAN VALUE STANDARD DEVIATION

-0.03 0.0

-0.01 0.018

17.30 0.018

-0.04 0.0

-0.08 0.0

-0.14 0.022

15.86 0.103

54.32 3.037

34.37 0.069

8.74 0.042

113.12 1.134

35.97 0.06 0

1504.40 0.548

43.25 0.699

1.00 0.009

604.06 0.383

611.97 0.362

603.86 0.456

612.OC 0.459

604.06 0.285

603.83 0.294

303.20 2.662

371.58 9.192

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUfMMY FUEL RODS = 59079.46 BTU/HR
HEAT ADDED TO SODIUM = 57960.25 BTU/HR
PERCENT HEAT BALANCE = 98.11



RESULTS FOR

FFM SERIES
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UNGROUNDED JUNCTION THERMOCOUPLES

2 TEST 10 RUN 1204 DONE ON 30972 1255

DESCRIPTION

"EMP STD RISE AB NORMALIZED

)EG F DEV INLET T TEMP

603.7 0.285 -0.39 -0.048

604.0 0.311 -0.03 -0.004

604.1 0.500 0.03 0.004

618.7 0.332 14.65 1.817

61Q.3 0.563 6.19 0.768

604.0 0.3 32 -0.05 -0.006

610.5 0.479 6.46 0.801

604.1 0.427 0.04 0.005

604.1 0.320 0.04 0.005

604.3 0.500 0.28 0.035

604.4 0.361 0.34 0.042

606.3 0.221 2.19 0.272

603.9 0.512 -0,19 -0.024

604.8 0.342 0.77 0.096

643.8 0.233 39.72 4.926

605.3 0.586 1.20 0.149

604.1 0.435 0.04 0.005

649.8 0.826 45.7 5 5.674

603.9 0.823 -0.12 -0.015

632.2 0.975 28.18 3.495

623.6 0.814 19.52 2.421

607.6 0.915 3.54 0.439

623.4 0.811 19.38 2.404

607.1 0.741 3.0 3 0.376

603.6 0.897 -0.47 -0.058

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

1504U

1706U

1807U

1108U

0409U

0509U

1009U

1409U

1609U

1914U

0 815U

1316U

1516U

0817U

1217U

1318U

1718U

1219U

1819U

1 J20U

0421U

0521U

1021U

1421U

1621U

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

37

21

24

31

13

3

29

17

21

24

8

35

37

9

33

34

22

32

24

31

13

3

29

17

21

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1204 DONE ON 30972 1255

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 605.6 0,897 1.50 0.186

TC 0618D CH 4 603.6 0.826 -0.43 -0.053

TC 0618C CH 19 603.8 0.908 -0.27 -0.033

TC 0219A HEATER 2 604.1 0.823 G.08 0.010

TC 0219B CH 10 604.4 0.802 0.36 0.045

TC 0919A HTR 9 EXT 610.1 0.814 6.04 0.749

TC 0919B CH 29 614.0 0.728 9.93 1.232

TC 0718C CH 5 603.1 0.646 -0.9 8 -0.122

TC 0718D CH 6 603.2 0.978 -0.86 -0.107

TC 0319A HEATER 3 613.5 0.897 9.42 1.168

TC 03198 CH 12 614.2 0.628 10.11 1.254
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 10 RUN 1204 DONE ON 30972 1255

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC R0118AE HTR 1 INT 604.0 0.408 -0.03 -0.004

TC R0219A8 HTR 2 INT 603.5 0.711 -0.51 -0.063

TC R0418AB HTR 4 INT 609.7 0.666 5.65 0.701

TC R0518AB HTR 5 INT 606.6 0.718 2.55 0.316

TC R1019AB HEATER 10 609.3 0.608 5.19 0.644

TC R1218AB HEATER 12 769.1 0.557 165.01 20.465

TC R1318DE HEATER- 13 608.8 0.666 4.77 0.592

TC R1418A8 HEATER 14 604.2 0.708 0.10 0.012

TC R 1518A8 HEATER 15 603.5 0.708 -0.57 -0.071

TC R1618AB HEATER 16 603.3 0.900 -0.71 -0.088

TC R1718A8 HEATER 17 603.3 0.934 -0.80 -0.099

TC R1817A8 HEATER 18 603.3 0.822 -0.78 -0.097

TC R0118BC HEATER 1 605.0 0.495 0.94 0.117

TC R0118C0 HEATER 1 605.3 0.594 1.22 0.151

TC RC118DE HEATER 1 606.7 0.594 2.62 0.325

TC R0219BC HEATER 2 603.7 0.545 -0.33 -0.041

TC R0418BC HEATER 4 609.7 0.439 5.65 0.701

TC R0418CD HEATER 4 609.6 0.605 5.57 0.691

TC R0418DE HEATER 4 612.6 0.367 8.50 1.054

TC R0518BC HEATER 5 606.2 0.525 2.11 0.262

TC R0518CD HEATER 5 604.8 0.522 0.76 0.094

TC R0718BC HEATER 7 603.7 0.388 -0.38 -0.047

TC R0718C0 HEATER 7 603.8 0.578 -0.24 -0.030

TC R0718DE HEATER 7 603.7 0.439 -0.40 -0.050

TC R0818BC HEATER 8 606.8 0.460 2.69 0.334

TC R1019BC HEATER 10 611.1 0.3 59 7.06 0.876

TC R1718BC HEATER 17 604.0 0.495 -0.06 -0.007

TC R1918DE HEATER 19 604.6 0.404 0.30 0.037
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PERATING DATA FOP FFM SERIES 2 TEST 10 RUN 1304

WHICH WAS DONE CN 3C972 1324

DESCRIPTION MEAN VALUE STANDARD DEVIATIDh

HEATER 1 POWER KW -0.04 0.005

HEATER 8,18,19 PGWFR -0.01 0.018

HTR 12,13,14 POWER 17.89 0.022

HTR 2 ,7,9,17 POWER -0.05 0.018

HTR 4,5,11,15 POWER -0.08 0.0

HTR 3,6,1C,JA POWER -0.13 0.018

TOTAL POWER 16.52 0.0

TEST SECT FLOW, GPM 54.26 0,064

TEST SFCT INLET PR 34.25 0.032

TEST SECT CUTLET PR 8.75 0.044

TOTAL FLOW, GPM 113.22 0.944

PUMP CUTLFT PR, PSI 35. 96 0.079

PUMP SPEED, RPM 1503.20 0.837

BLOWER SPEED, RPM 52.22 1.133

AIR FLOW (200 F) CFM 0.99 0.009

TC 313 TfcST SECT IN 597.62 0.514

TC 31 7 TEST SECT CUT 605.94 0.514

TC 300 PUMP OUTLET 597.79 0.743

TC 318 RADIATOR IN 606.37 0.599

TC 334 RADIATOR OUT 597.62 0.620

TC 33 6 PUMP INLET 597.85 0.732

TC 332 RAD AIR IN 297.11 0.943

TC 33 1 RAD AIR OUT 350.02 11.481

HEAT BALANCE ON SODIUM

HEAT SUPPLIED BY DUMMY

HEAT ADDED TO SODIUM

PERCENT HEAT BALANCE

FLOWING THROUGH BUNDLE

FUEL RODS = 61094.35 8TU/HR

61001.28 BTU/HR

99.85
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OPERATING CATA FOR FFM SERIES 2 TEST IC RUN 1404

WHICH WAS DCNF CN 30972 1351

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 PCWER KW -0.03 0.005

HEATER 8,18,19 PCWER O.C 0.0

HTR 12,13,14 POWER 17.97 0.022

HTR 2 ,7»9,17 POWER -0.04 0.0

HTR 4,5,11,15 POWER -0.C9 0.018

HTR 3 ,6,10,16 PCWER -0.14 0.022

TOTAL POWER 16.57 0.107

TEST SECT FLOW, GPM 54.30 0.0 56

TEST SECT INLET PR 34.31 0.123

TEST SECT CUTLET PR 8.75 0.046

TOTAL FLOW, GPM 113.12 1.985

PUMP CUTJ FT PR, PSI 35.93 0.080

PUMP SPEED, RPM 1504.CO 0.707

BLOWER SPEED, RPM 48.71 0.944

AIR FLOW (200 F) CFM 0.99 0.0

TC 313 TEST SECT IN 606.27 0.763

TC 317 TEST SECT CUT 614.60 0.670

TC 30C PUMP OUTLET 605.64 0.522

TC 318 RACIATGR IN 614-21 0.529

TC 33 4 RADIATOR CLT 605.59 0.607

TC 336 PUMP INLET 605.71 0.547

TC 33 2 RAC AIR IN 298.28 2.073

TC 331 RAC AIR OUT 3 7 8.58 3.382

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED 8Y DUMMY FUEL RODS = 61367.50 BIU/HR

HEAT ACCED TC SODIUM - 60975.88 BTU/HR

PERCENT HEAT BALANCE = 99.36
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RESULTS FOR

FHM SERIES

UNGROUNDED JUNCTION THERMOCOUPLES
2 TEST 10 RUN 1404 DONE ON 30972 1351

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0 409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0 421U CK 13

TC 0521U CH 3

TC 1021 U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STC RISE AB NORMALIZED

DEG F DEV INLET T TEMP

606.6 0.82b 0.38 0.045

605.8 0.512 -0.45 -0.054

606.0 0.697 -0.31 -0.037

607.1 0.559 0.87 0.104

606.4 0.878 0.11 0.013

611.5 0.697 5.19 0.619

606.6 0.814 0.35 0.042

669.2 0.637 62.93 7.506

605.8 0.6 37 -0.42 -0.050

605.7 0.607 -0.55 -0.066

605.7 0.559 -0.53 -0.063

631.7 0.736 25.43 3.033

607.8 0.967 1.57 0.187

605,7 0.559 -0.53 -0.063

626.6 0.559 20.32 2.424

635.1 0.763 28,80 3.43 5

606.C 0.5 59 -0.30 -0.036

627.5 0.693 21.26 2.536

605.5 0.671 -0.80 -0.09 5

617.9 0.961 11.68 1.393

609.1 0.602 2.88 0.344

620.6 0.672 14,35 1.712

618.8 0.749 12.56 1.498

685.9 0.677 79.66 9.502

605.9 0.693 -0.34 -0.041

RESULTS FOR GROUNDED .UJNCTICN THERMOCOUPLES
FFM SERIES 2 TEST 10 RUN 1404 DONE ON 3C972 1351

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 610.9 0.866 4.65 0.555

TC 06180 CH 4 611.1 0.694 4.87 0.581

TC U618C CH 19 610.9 0.677 4.61 0.550

TC 0219A HEATER 2 605.7 0.818 -0.60 -0.072

TC 0219e CH 10 605.9 0.905 -0.34 -0.041

TC 0919A HTR 9 EXT 606.3 0.781 0.08 0.010

TC 09198 CH 29 606.8 0.865 0.51 0.061

TC 0718C CH 5 605.7 0.727 -0.53 -0.063

TC 0718D CH 6 606.4 0.857 0.09 0.011

tl 0319A HtATER 3 606.7 0.701 0.45 0.054

TC 0319B CH 12 606.6 0.700 0.30 0.036
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RESULTS FOR

FFM SERIES

CUCT WALL THERMCCOUPLES
2 TEST 10 RUN 1404 DONE ON 30972 1351

DESCRIPTION

TC D0B04 DUCT 8

TC D0E04 DLCT E

TC D0F04 DUCT F

TC D0B08 DUCT 8

TC DODOS DUCT D

TC D0F08 DUCT F

TC D0812 DUCT 8

TC D CE12 DUCT F

TC D0F12 DUCT F

TC D0816 DUCT e

TC DCD16 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT C

TC D0E18 DLCT c

TC DAB18 DUCT AB

TC DDE18 DUCT CE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DLCT F

TC D0B23 DUCT B

TC D0D23 DUCT D

TC D0F23 DUCT F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

606.3 0.699 0.06 0.007

611.8 0.699 5.4 8 0.654

606.7 0.699 0.41 0.049

606,2 0.699 -0.07 -0.00 3

607.8 0.763 1.50 0.179

608.9 0.632 2.67 0.318

606.5 0.779 0.24 0.029

625.9 0.844 19.59 2.337

607.6 0.801 1.34 0,160

606.0 0.655 -0.27 -0.032

621.1 0.763 14.80 1.765

608.4 0.549 2.17 0.259

618.5 0.900 12.20 1.455

624.0 0.699 17.78 2.121

606.3 0.763 0.0 3 0.010

618.4 0.699 12.18 1.453

621.8 0.632 15.57 1.857

609.4 0.423 3.14 0.37 5

606.9 0.924 0.59 0.070

607.0 0.727 0.77 0.092

616.0 0.852 9.76 1.164

608.9 0.727 2.60 0.310

607.6 0.916 1.34 0.160

616.1 0.822 9.88 1.179

607.4 0.749 1.09 0.130

RESULTS FOR THERMOCOUPLES IN CHANNEL
FFM SERIES 2 TEST IC RUN 1404 DONE

EXITS

ON 30972

RISE AB

INLET T

1351

DESCRIPTION

TC EC03 EXIT CH 3

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

EC16

EC17

EC34

EC35

EC36

EC06

EC08

EC27

EA36

E z-27

EXIT

EXIT

EXIT

EXIT

EXIT

EXIT

EXIT

EXIT

EXIT

EXIT

CH

CH

CH

CH

CH

CH

CH

CH

ANN

16

17

34

35

36

6

8

27

EF

ANN BC

TC EA28 EXIT ANN C

TEMP

DEG F

628.9

629.6

639.8

620.0

611.0

614.2

606.5

608.6

616,4

618.2

615.2

617.6

STD

DEV

0.579

0.705

1.086

0.807

0.671

1.077

0.830

0.673

0.896

1.055

0.889

1.114

22.64

23,38

33.53

13.76

4.72

7.90

0.23

2.36

10.10

11.94

8.92

11.31

NORMALIZET

TEMP

2.701

2.789

3.999

1.641

0.563

0.942

0.027

0.282

1.20 5

1.424

1.064

1.349
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OPERATING CATA FOR FFM SERIES 2 TEST 10 RUN 1504
WHICH WAS DCNE CN 30972 1414

DESCRIPTION MEAN VALUE

HEATER 1 PCWER KW -0.03
HEATER 8,18,19 POWER 0.0
HTR 12,13,14 POWER -0.10
HTR 2,7,9,17 POWER -0.03
HTR 4,5,11,15 PCWER 17.94
HTR 3,6,10,16 PCWER -0.14
TOTAL POWER 16.57
TEST SECT FLOW, GPM 54.31
TEST SECT INLET PP 34.36
TEST SECT CUTLET PR 8.77
TOTAL FLOW, GPM 112.98
PUMP CUTLET PR, PSI 35.87
PUMP SPEED, RPM 1504.20
BLOWER SPEED, RPM 55.49
AIR FLOW 1200 F) CFM 0.99
TC 313 TEST SECT IN 608.24
TC 317 TEST SECT CUT 616.60
TC 300 PUMP OUTLET 608.03
TC 318 RADIATOR IN 616.52
TC 334 RADIATOR CUT 607.90
TC 336 PUMP INLET 608.09
TC 332 RAC AIR IN 301.19
TC 331 RAC AIR OUT 381.15

TANDARD DEVIATION

0. 0

0. 0

0. 022

0. 018

0. 022

0. 022

0. 107

0. 124

0. 062

0. 061

1. 501

0. 042

0. 837

0. 986

0. 004

0. 285

0. 132

0.,256

0..697

0. 552

0,,277

0 .681

16,.190

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 61265.05 BTU/HR
HEAT ADDED TG SODIUM = 61158.40 3TU/HR
PERCENT HEAT BALANCE = 99.34
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1504 DONE ON 30972 1414

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 642.4 0.132 34.14 4.077

TC 17G6U CH 21 608.2 0.132 -0.02 -0.002

TC 1807U CH 24 608.3 0.287 0.11 0.013

TC 1108U CH 3l 608.3 0.287 0.01 0.001

TC 0409U CH 13 608.3 0.222 0.10 0.012

TC 0 509U CH 3 610.8 0.256 2.53 0.302

TC 1009U CH 29 608.1 0.256 -0.12 -0.014

TC 1409U CH 17 611.3 0.132 3.11 0.371

TC 1609U CH 21 615.6 0.222 7.32 0.874

TC 1914U CH 24 608.1 0.132 -0.12 -0.014

TC 0815U CH 8 608.1 G.287 -0,09 -0.011

TC 1316U CH 35 617.7 0.287 9.49 1.133

TC 1516U CH 37 662.7 0.132 54.48 6. 50 7

TC 0817U CH 9 608.1 0.287 -G.09 -0.G11

TC 1 17U CH 33 617.3 0.132 9.09 1.086

TC 1318U CH 34 618.5 0.242 10.28 1.228

TC 1718U CH 22 610.9 0.224 2.70 0.322

TC 1219U CH 32 617.9 0.336 9.66 1.154

TC 1819U CH 24 607.9 0.336 -0.36 -0.043

TC 1120U CH 31 614.3 0.4C5 6.09 0.727

TC 0421U CH 13 609.0 0.557 0.74 0.088

TC 0521U CH 3 617.9 0.285 9.65 1.152

TC 1021U CH 29 614.G 0.174 5.73 0.684

TC 1421U CH 17 625.7 0.505 17.42 2.080

TC 1621U CH 21 616.2 0.405 7.94 0.948

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1504 DONE ON 30972 1414

DESCRIPTION

EXT

TC G118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 02198 CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC G718C CH 5

TC 07180 CH 6

TC 0319A HEATER

TC 03198 CH 12

TEMP STD RISE A8 NORMALIZED

DEG F DEV INLET T TEMP

612.0 0.363 3.79 0.453

634.3 0.378 26.02 3.108

648.3 0.2 85 40.02 4.780

608.0 0.408 -0.20 -0.024

608.0 0.299 -0.24 -0.029

608.0 0.203 -0,26 -0.031

608.4 0.341 0.12 0.014

609.1 0.29G 0.83 0.099

609.3 0.310 1.G8 0.129

608.3 0.4G8 0.02 0.002

608,2 0.398 -0.06 -0.007



4
t
H
M

n
a
i
M

M
i
.

—
^

m
*^

m
m

^
m

m
-t

—
"
^

l
a
d
*
^

4
.
»
|

4
-
4
—

o
o
o
o
o
o
o
o
o
o
o
o

m
m
m
m
m
m
m
m
m
m
m
m

>
>
>
o
o
o
o
o
o
o
o
o

N
W

W
M

O
O

W
W

W
i
-
h

O
c
o

-
s
j
^

-
s
i
c
o

C
>

c
n

u
i
4

>
-
-
4

C
n

u
J

m
m
m
m
m
m
m
m
m
m
m
m

X
X
X
X
X
X
X
X
X
X
X
X

•H
W4

M
»l

4M
Ht

W
IhJ

IW
J

lllU
lJ

-4
**

444
*44

]
,u

4
-4-

4M
^

jM
HlJ

_^
Jj

.J
*^

5
>

T
>

j
>

O
0

0
O

0
O

0
0

0
"-

J*
—

*p
*

^
_4

>»
444

444
4

U
4»

*U
f>

4
44

*1
*,

.»
_-

.
**

*+
»_

_,
4W

M,
•i

f.-
*

i>4
V-4

>
4(

t£
-

Ii
ll

4
li

ll
fc

l
<.

..*
.'•

|
|

f
44

JL
4.

44
4L

44
H4

44
k4

.4
JL

-
H4

<L
l

n
o

c
o

c
n

u
J
U

J
U

J
>

—
1

—
u

j
O

C
D

m
-
s
l

O
U

l
J>

-
J

O
o

x

H
l
-
W

H
O

O
M

U
I
J
M

J
l
W

N
•
4

0
v

n
»

u
iv

D
«

i3
C

o
u

4
K

*
4

4
C

n
-
s
ia

-
•
•
•
•
•
•
*

•
.
•
•
.

4
4

j
m

o
-
4

U
J
U

J
-
s
i
o

o
-
s
i
-
4

n
o

O
O

O
O

O
O

O
O

O
O

O
O

W
U

l
U

l
s
J
H

I
y

^
O

J
H

U
J
l
j
J
U

l
r
»

n
o

u
i
c
>

'4
0

o
»

-
'-

s
,
u

J
u

J
-
s
i
u

j
i
j
i
o

w
H

o
u

i
H

s
i
o

o
'
-
f
'
O

4—
f-

.
N

N
U

N
)

H
H

H
«

4
»

f
i
-
J
H

H
O

l
J
l
M

C
«

4
4

)
-
4

*
•
•
•
•
•
•
•
•
•
•
•

-
s
|i

N
0

-
0

,J
^

O
4

r
-
J
>

U
J
"
H

lJ
>

J
>

J
3

o
n

o
n

o
-
s
i
u

i
i
—

c
o

u
i
4

>
4

>
n

o
-
s
i

•
"
"
O

i
s
j
o

o
o

n
o

u
J
u

J
b

J
n

o
n

o
•
•
*

•
•
.

•
•
*

*
•
•

U
i

C
O

W
C

O
H

I
-

4>
O

4
3

U
J

W
H

v
D

O
u

i
jD

n
o

u
J
-
p

s
n

o
i—

'-
O

i—
J
>

s
J
M

U
l
N

J
i
J
l
W

0
>

a
)
O

-
4

v
D

(
s

X
X

x
m

3
0

0
0

C
m

<
•>

r
*

0
0

m
—

4
0

x
0

0
X

M

1
-
4

m
x

X
0

0
0

—
4

X
4

-
4

0
n

o
~

4
2

X
—

4
r
n

m
x

0
0

3
H

O O O
t—

C
O

X r
~

O
—

4
7

3
m

m
m

C
0

0
O

3
2

X
—

4

X
•-

4
2

U
l

0
0

4*
>

X >
O

2
O

0
0

O
2

m
-
4

2
r
n

<
0

m
r
~

a
r
n

2
X •-

4

>—
i

X
—

4

2
4-

4:
U

J
0

0

r
-

0
0

a
m

m
•
jj

-
4

-
4

j>
rv

>

—
4

C
D

»
~

*

J>
2

.—
*

O
4>

-4
JO

m
3

3
>

t
j

r
~

4
-
4

fS
4

r
n O

44W
44I

^_
J

444
4-J

44
»4

i
J—

J
M

lJ
.B

ai
l

Au
Jj

tin
.J

laa
ai

Mb
ki

-44
44I

44
4d

|
444W

44]
->

k4j
j

«4
44

l
<*

mJ
M

4^
-44

44]
,4U

*|
•—

t^
l«H

|i
ww

J
44

^4}
lU

fcJ

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

o
o
O
o
o
o
x
o
m
o
>
o
o
o
o
o
o
o
o
o
o
o
o
o
o

x
o

C
D

x
o

c
o

j
>

x
x

m
c
D

i
x

o
x

o
c
D

x
m

a
D

x
o

c
o

x
r
r
i
c
o

M
N

M
M

M
N

i
-
H

H
I
-
'
i
-
p

i
-
p

i
j
p

p
i
-
i
H

O
o

o
O

O
O

to
^

U
J
i—

1
—

•
—

o
o

c
o

c
o

C
o

c
x

3
c
»

c
»

'C
>

(
>

c
>

n
o

N
jr

o
c
o

c
»

o
o

J
>

J
>

4
>

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

444
*4

»*
~t

_
J

-
^

44W
^

44
4^

-*W
^

^44
4>l

-
^

4-4
4.|

444
4^

,«
|

_
^

ul
uf

^
^

_4
«^

-
^

444
-4«]

4444
44J

444
*lf

M
f\

kU
inf

—"
"^

4441
41^

W4U
4J

x
a
a
x

o
x

x
x

m
o

i
>

m
r
)
x

o
x

x
m

c
o

x
o

a
o

x
m

r
o

l>
X

IX
C

D

^
^

a
o

^
^

c
r
>

c
n

^
^

C
^

o
^

c
n

<
>

^
^

^
^

^
^

c
n

c
n

c
n

c
n

c
n

O
s

H
H

O
M

h
O

H
W

N
j
H

O
i
-
'H

I
V

J
i
-
O

h
i
-
O

'-
'O

O
I
-
O

O
W

l
J
»

C
0

»
W

»
N

l
U

I
O

^
C

O
U

I
>

J
1

l
-
W

i
*

O
»

0
0

0
0

C
0

0
0

l
>

J
t
»

0
0

O
S

W
^

U
I
W

^
^

C
O

^
O

^
i
j
J
W

^
^

i
-
^

^
r
r
j
J
O

W
^

a
^

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

U
J

J>
4>

Ij
J

U
J

J>
|\

J
I
—

'l
^

i
N

j
H

H
l
M

I
-
i
H

h
(
v

j.
-
4

|\
;,

_
4

,—
s
jj

-
.j

s
j,

—
,

4
>

a
o

s
j
r
^

O
w

f
>

^
c
o

w
w

f
l
o

'j
j
u

)
C

^
c
o

s
l
c
o

M
H

C
O

H
t
-
'»

5
C

D
U

J
c
o

^
c
o

u
i
u

j
n

o
-
4

j
^

u
i
n

o
-
s
i
r
o

r
x

i
i
\
j
-
-
j
a
j
-
s
j
u

i
o

-
-
.
o

o
u

J

U
l
U

l
O

C
O

U
l
O

^
s
l
M

U
l
O

s
l
s
l
U

J
u

i
O

M
O

O
O

O
O

^
O

O

•
J
l
O

H
M

O
O

p
i
O

'H
s
l
H

i
J
l
O

H
W

P
H

H
i
-
'^

r
O

O
W

W
H

c
o

o
3

K
j
n

o
u

J
n

o
c
i
^

o
u

i
^

^
4

>
j
>

4
>

4
>

u
i
c
>

u
i
4

>
>

-
'O

f
-
'n

o
c
>

c
o

I
I
I
I

o
o

o
n

o
o

o
o

n
o

i
—

0
0

0
0

1
—

o
o

o
t
-
O

"
—

0
0

0
0

0

(
M

>
O

H
r
>

o
J
>

!
-
i
-
i
>

o
i
)
a
)
u

i
i
>

o
w

r
o

o
r
\
)
o

o
>

j
i
o

o
t
>

O
H

s
J
O

O
*

O
J
l
O

I
H

0
4

s
4

>
W

H
l
J
I
H

>
-
'(

>
I
\
j
O

H
+

s
'N

C
r-

'-
s
lJ

>
C

n
i—

r
o

-
s
jn

o
i—

C
o

^
O

»
-
'^

0
3

C
O

C
o

n
o

~
4

-
s
J
4

>
-
,*

-
'C

n
u

J
i
-
'

X
X

x
m

3
0

0
0

c
m

0
0

r
-

0
0

r
n

-
4

0
x

0
0

5
0

•—
4

.—
t

m
x

X
0

0
0

—
4

X
4—

4

O
n

o
0

2
c

-
4

0
m

—
4

c
o

-
4

X 1
>

o

O
H

x
x

m
r
n

c
r

r
n

0
:<

2
X

X
3

X
h

*
n

u
i

0
0

0
js

.
c
r

X

0
r~

0
0

0
O

m
m

—
(

2
0

0
<

0
r
n

4
-4

X

2
*•*

*<
U

J

r
*

c
o

0

m
m

v
6

—
4

-
4

j>
n

o

H
C

D
f— -C

*
2

.—
4

a
4>

—
4

X
m

3
3

>
t
j

r
~

4
—

4

r
s
i

r
n

a

r
o

(T
x

r
o



O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

X
7

3
X

X
X

X
7

3
5

0
X

X
X

X
5

0
X

5
O

5
O

X
X

7
5

X
5

D
3

0
5

D
5

O
5

O
X

X
X

t
-
4

|-
4

»
_

4
0

0
0

o
O

O
O

O
O

O
O

O
O

(
—

H
h

i
h

h
k

H
-

I-
o

o
o

o
•
x

js
jo

c
o

«
4

-
4

s
ji

jn
J
iJ

j.
+

N
+

s
r
>

o
'-

'M
4

-
c
o

s
i
c
^

u
i
^

w
n

J
O

y
i
^

N
J
H

p
^
4

-
|
^
^
H

^
^
p

^
^
^
^
^
p

|
i
4

p
p

p
|
M

4
t
>

4
^
4

H
|
-
4

4
4

,
l
-
4

^
4

^
l

c
o

a
v

D
c
o

a
m

c
o

c
o

o
o

o
o

o
o

c
c
^

o
o

c
o

c
o

-
J
o

o
a
c
o

c
D

C
o

c
o

^
o

o
o

s
^

O
I
X

C
D

C
D

O
O

C
D

O
0

0
O

O
C

D
C

D
O

O
C

0
>

>
>

>
>

O
>

>
>

>
>

J
>

m
o

o
o

m
o

o
o

o
m

o
o

o
m

o
o

c
D

C
D

C
o

c
D

c
o

m
c
D

C
D

C
D

C
o

c
D

C
D

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
.
.
X

X
X

X
X

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

-
-
t
-
4

H
«

(
3

>
J
>

J
>

>
>

)
>

>
>

>
>

>
J
>

>
>

>
>

>
>

l
>

>
>

>
>

>
^

7
J
'7

3
'5

a
m

t^
44

4^
44

4^
4-*

J
-4U

44J
-*4

4^
»

^
»4

>^
4

^
M

^
IM

^
-4

4^
4

^
"U

^
^

WM
^

4H
^

„
^

444
4^

—
4)

'->
-»(

-444
44}

-.»
••{

.Mb
-J

m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
m
u
i
j
s
n
o
i
—

x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

4
-4

1—
4

h
-1

•—
1

H
H

H
C

0
s
J
-
4

s
l
U

1
^
4

>
|
>

^
r
,
0

4
-
'l

-
4

H
4

-
4

|
-
i
|
-
'l

-
i
H

4
-
4

|
»

4
H

Z
Z

Z
Z

4
5

-
s
lO

0
0

—
^

O
U

IJ
J
s
U

J
n

o
O

—
4

—
4

-4
-4

0
*

C
n

4
>

(
>

c
n

^
>

>
C

*
C

n
C

>
(
>

^
C

>
c
n

G
^

C
^

O
M

O
O

O
O

O
(
4

J
i
-
'>

-
,»

-
u

H
-
,O

^
-
''
-
-
,t

-
J
O

t
-
'H

-
'C

0
r
0

'—
•
-
'O

l
^

O
O

*
-
'

s
J
O

O
o

O
O

C
o

O
o

C
O

iJ
I
iJ

li
N

jO
O

's
lO

'-
'W

C
O

O
H

^
^

s
lu

r
iC

O
U

I
v

O
C

O
r
O

C
0

N
)
O

H
*

-
N

)
i
-
's

j
l
j
J
C

h
*

0
s
J
s
|N

i
v

0
O

O
U

J
'A

C
0

-
4

U
1

^
4

>
''
j
J
«

4
f
o

>
J
l

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

«
—

^
N

J
U

J
U

J
4

^
K

>
-
^

b
J
r
U

4
>

r
U

4
>

n
o

u
J
U

iu
J
r
u

U
l4

n
W

u
iC

^
W

C
O

^
O

r
o

-
s
l
t
-
O

r
-

-
s
J
^

s
O

^
^

C
^

-
s
I
U

I
-
J
^

J
S

U
I
U

J
O

^
^

^
C

D
O

C
O

U
J
<

>
^

o
-s

l4
0

0
>

—
C

X
>

-s
l.

«
<

>
.4

^
C

o
O

t~
*

O
J
>

'j
3

lo
J
"
s
|C

^

I
I

I
I

I
I

I
I

-4
1

-
I

O
H

O
O

O
O

O
s
l
s
J
+

M
V

M
O

H
W

U
J
O

N
W

r
X

B
i
f
i
s
J
O

s
l
H

O
*

4
>

'j
5

4
-
"
H

M
O

H
^
O

i
j
J
f
r
4

s
W

i
f
l
C

''
s
|
W

O
^
^
^
N

)
W

i
4

i
-
i
v
O

W
4

3
c
n

v
0

W
H

w
u

i
u

i
/
j
«

i
>

v
f
l
N

j
W

s
.
W

'4
5

u
t
w

u
i
O

J
>

a
>

u
i
W

O
U

W
P

I
l

l
l

l
1

I
1

no
I

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
t
-
h

J
i
-
O

O
O

O
O

O

O
N

O
O

O
O

O
(
»

f
f
l
U

l
W

N
O

N
^

I
«

O
W

4
s
O

r
4

>
-
0

J
O

f
f
l
i
-
O

i
J
i

u
i

u
j

no
•—

I-
*

©
1—

•
x

>
j>

n
o

f
\j

c
o

c
>

u
<

^
u

iu
J
4

^
u

J
'4

3
0

Q
-
s
,>

-
-
4

>
-
s
,©

i~
'

^
^

•
j
J
r
>

i
j
J
^

r
x

O
H

4
-
H

4
3

r
>

u
i
J
j
-
W

O
N

^
H

W
C

o
U

l
4

>
C

O
W

W

X
X

x
r
n

3
0

0
0

C
m

0
0

f*
0

0
m

-
4

0
7

3
0

0

5
0

•-
4

4
-
4

m
x

T
J

0
0

0
—

4
X

4
-
4

O
r
o

H
2

X
—

4
m

m
x

C
O

3
-4

O O O
»

-
c

0
X f—

O
~4

x
m

m
m

C
0

0
O

3
2

T
J

4—
1

~
n

M
Z

U
l

C
O

O
•*

*
4>

O m

a
0

0
0

0
X

m
-
4

2
m

<
a

m
> -
4

0
m

2
X 0
0

4-
4

X

z
•—

•
U

J

«—
0

0
0

m
m

vO
-
4

-
4

>
n

o
—

1
C

D
»—

•

J>
2

1
—

O
4

n
-H

?
3

m
3

3
>

t
j

r
*

•-
4

IN m 0

r
o

c
n

.
U

J



264

OPERATING CATA FOR FFM SERIES 2 TEST 10 RUN 1604

WHICH WAS DONE CN 30972 1439

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 PCWER KW -0.03 0.004
HEATER 8,18,19 POWER 0.0 0.0
HTR 12,13,14 POWER -0.C8 0.0
HTR 2,7,9,17 POWEF -0.C3 0.018
HTR 4,5,11,15 POWER -0.08 0.0
HTR 3,6,10,16 PCWER 17.67 0.0
TOTAL PCWER 16.52 0.0

TEST SECT FLOW, GPM 54.33 0.086
TEST SECT INLET PR 34.35 0.077
TEST SECT CUTLET PR 8.73 0.013
TOTAL FLOW, GPM 113.06 2.336
PUMP CUTLET PR, PSI 35.97 0.070
PUMP SPEED, RPM 1505.CO 0.707
BLOWER SPEED, RPM 50.53 0.810
AIR FLOW 1200 F) CFM 0.98 0.009

TC 313 TEST SECT IN 606.64 0,345

TEST SECT CUT 615.CC 0.234

PUMP OUTLET 606.41 0.345

RADIATOR IN 615.09 0.285

RADIATOR OUT 605.84 0.507

PUMP INLET 606.51 0.374

RAD AIR IN 296.29 2.359

RAC AIR CUT 338.98 1.461

TC 317

TC 30 0

TC 318

TC 334

TC 33 6

TC 332

TC 33 1

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 60343.04 BTJ/HR

HEAT ACCEC TO SODIUM = 61226.26 BTU/HR

PERCENT HEAT BALANCE = 101.46
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUFLES

FFM SERIES 2 TEST 10 RUN 1604 DONE ON 30972 1439

TC

TC

TC

TC

TC

TC

TC

TC

TC

rc

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

1504U

1706U

1807U

1108U

0409U

0 509U

1G09U

1409U

1609U

1914U

0815U

1' 16U

1516U

0817U

1217U

1318U

1718U

1219U

1819U

1120U

0 421U

0 521U

1021U

1421U

1621U

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

CH

37

21

24

31

13

3

29

17

21

24

8

35

37

9

33

34

22

32

24

31

13

3

29

17

21

TEMP STD RISE AB NORMALIZED

OEG F DEV INLET T TEMP

607.6 0.480 0.94 0.114

615.4 0.339 8.75 1.062

606.3 0.352 -0.31 -0.038

606.7 0.359 0.03 0.004

606.3 0.397 -0.29 -0.035

606.6 0.472 0.01 0.001

606.5 0.415 -0.15 -0.018

606.7 0.359 0.06 0.007

670.0 0.480 63.36 7.690

606.2 0.520 -0.46 -0.056

606.1 0.525 -0.52 -0.063

613.9 0.42J 7.30 0.886

631.4 0.402 24.80 3.010

606.1 0.525 -0.52 -0.063

612.7 0.472 6.06 0.735

613.1 0,3 81 6.44 0.782

625.3 0.345 18.67 2.266

613.4 0.711 6.75 0.819

606.8 0.534 0.15 0.018

612.0 0.253 5.33 0.647

606.6 0.760 -0.07 -0.009

608.2 0.534 1.55 0.188

609.1 0.534 2.45 0.297

613.8 0.760 7.15 0.868

677.6 0.573 70.92 8.607

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1604 DONE CN 30972 1439

DESCRIPTION

TC 0118C CH 3

rc 06180 CH 4

TC 0 618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC G919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D f-H 6

TC 0319A HEATER

TC 0319B CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

606.7 0.563 0.03 0.004

612.5 0.695 5.88 0.714

625.3 0.714 18.61 2.259

606.2 0.565 -0.48 -0.058

606.4 0.520 -0.19 -0.023

606.5 0.431 -0.13 -0.016

606.5 0.530 -0.13 -0.016

607.3 0.565 0.62 0.075

607.3 0.881 0.68 0.083

606.4 0.530 -0.23 -0.028

606.3 0.613 -0.38 -0-046
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SERIES 2 TEST

30972 1507

10 RUN 1704

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW -0.04 0.005

HEATER 8,18,19 POWER 0.0 0.0

HTR 12,13,14 POWER -0.11 0.016

HTR 2 ,7,9,17 POWER 17.69 0.058

HTR 4,5,11,15 PCWER -0.C9 0.021

HTR 3 ,6,10,16 PCWER -0.14 0.022

TQTAl POWER 16.84 0.196

TEST SECT FLOW, GPM 54.36 0.054

TEST SECT INLET PR 34.34 0.110

TEST SECT CUTLET PR 8-75 0.052

TOTAL FLOW, GPM 113. 55 1.863

PUMP OUTLET PR, PSI 36-00 0.055

PUMP SPEED, RPM 1504.83 0.753

SLOWER SPEED, RPM 57.45 0.736

AIR FLOW (200 F) CFM 0.99 0.005

TC 313 TEST SECT IN 603.90 0.153

TC 317 TEST SECT CUT 612.69 0.157

TC 300 PUMP OUTLET 604.10 0.203

TC 318 RADIATOR IN 612.61 0.266

TC 334 RADIATOR CUT 604.23 0.392

TC 33 6 PUMP INLET 604.12 0.233

TC 332 RAD AIR IN 303.13 3.384

TC 33 1 PAD AIR CUT 348.65 11.182

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 60411.30 BTU/HR

HEAT ADDFC TO SOCIUM = 64451.13 BTU/HR

PERCENT HEAT BALANCE = 106.69
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1704 DONE ON 3G972 1507

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 603.9 0.226 -0.04 -0.005

TC 1706U CH 21 649.2 0.219 45.27 5.495

TL 1807U CH 24 618,2 0.277 14.28 1.733

TC 1108U CH 31 604.3 0.105 0.37 0.045

TC 0409U CH 13 604.0 0.168 0.08 0.010

TC 0509U CH 3 603.9 0.091 0.0 0.0

TC 1009U CH 29 603.8 0.281 -0.12 -0.015

TC 1409U CH 17 604.3 0.105 0.39 0.047

TC 1609U CH 21 620.8 0.294 16.88 2.049

TC 1914U CH 24 604.6 0.177 0.74 0.090

1L 0815U CH 8 604.2 0.268 0.3 C 0.036

TC 1 216U CH 35 608.2 0.195 4.26 0.517

TC 1516U CH 37 613.1 0.251 9.2 3 1.120

TC 0817U CH 9 603.8 0.090 -0,10 -0.012

TC 1217U CH 33 606.9 0.359 3.03 0.368

TC 1318U CH 34 607.6 0.195 3.73 0.453

TC 1718U CH 22 671.2 0.287 67.33 8.172

TC 1219U CH 32 606.7 0.669 2.77 0.336

TC 1819U CH 24 611.3 0.595 7.44 0.903

TC 1120U CH 31 604.5 1.280 0.63 0.076

TC 0421U CH 13 603.3 0.627 -0.63 -0.076

TC 0521U CH 3 603.6 0.732 -0.29 -0.035

TC 1021U CH 29 A03.6 0.726 -0.28 -0.034

TC 1421U CH 17 607.1 0.581 3.24 0.393

TC 1621U CH 21 638.7 0.625 34.76 4.219

RESULTS FOR GROUNUED JUNCTION THERMOCOUPLES

FFM SERIES ? TEST 10 RUN 1704 DONE ON 30972 1507

DESCRIPTION

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC G919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

rc 0319B CH 12

EXT

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

603.4 0.733 -0.45 -0.055

605.4 0.580 1.47 0.178

611.7 0.656 7.76 0.942

603.3 0.660 -U.57 -0.069

603.6 0.479 •0.27 -0.033

603.2 0.525 -0.66 -0.080

603.6 0.479 -0.27 -0.033

608.4 0.705 4.47 0.543

611.1 0.501 7.19 0.873

603.5 0.479 -0.37 -0.045

603.4 0-620 -0.48 -0.058
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RESULTS FOR

FFM SERIES

CUCT WALL THERMCCOUPLES
2 TEST 10 RUN 1704 DONE ON 30972 1507

TC

TC

TC

TC

TC

rc

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

D0804

D0E04

DOF04

D0808

D0D08

D0F08

DOB 12

D0E12

D0F12

D0B16

D0D16

D0F16

D0D18

D0E18

DAB18

DDE18

DEF18

D0F18

DFA18

D0B21

D0D21

D0F21

D0B23

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DLCT

DUCT

DUCT

DLCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

8

E

F

8

0

F

B

p

F

B

C

F

C

fc

AB

CE

EF

F

FA

8

D

F

B

D

F

TEMP STD RISE AB NORMALIZED

DFG F DEV INLET T TEMP

604.0 0.157 0.14 0.017

6 03.8 0.178 -0.10 -0.012

604.3 0.116 0.38 0.046

603.9 0.167 0.02 0.002

603.7 0.241 -0.22 -0.027

605.4 0.195 1.52 0.184

604.6 0.268 0.6 9 0.084

6 04.5 0.091 0.65 0.079

610.3 0.116 6.45 0.783

605.4 0.233 1.50 0.182

604.4 0.105 0.52 0.063

613.0 0.116 9.15 1.111

605.7 0.105 1.79 0.217

S08.3 0.090 4.45 0.540

609.7 0.235 5.76 0.699

605.8 0.088 1.91 0.232

610.1 0.109 6.18 0.750

613.7 0.288 9.76 1.185

621.8 0.108 17.93 2,176

603.6 0.705 -0.33 -0.040

604.3 0.701 0.3 8 0.046

618.8 0.595 14.86 1.804

604.1 0. 738 0.20 0.024

604.8 0.694 0.8 5 0.103

631.6 0.556 27.66 3.357

RESULTS FOR THERMOCOUPLES
FFM SERIES 2 TEST 10

ES IN CHANNEL EXITS

RUN 1704 DONE ON 3 0972 1507

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

605.5 0.775 1.56 0.189

606.2 0.660 2.2 6 0.274

608.6 0.611 4.72 0.573

614.4 0.387 10.47 1.271

620.7 0.527 16.84 2.044

622.3 0.856 18.40 2.233

608.6 0.439 4.66 0.566

604.6 0.220 0.75 0.091

608.1 0.322 4.18 0.507

620.3 0.4G8 16.45 1.997

607.4 0.200 3.52 0.427

610.6 0.344 6.7 2 0.816

DESCRIPTION

TC EC03 EXIT CH 3

TC EC16 EXIT CH 16

TC EC17 EXIT CH 17

TC EC34 EXIT O 34

TC EC35 EXIT CH 35

TC EC36 EXIT CH 36

TC EC06 EXIT CH 6

TC EC08 EXIT CH 8

TC EC27 EXIT CH 27

TC EA36 EXIT ANN EF

TC EA27 EXIT ANN BC

TC EA28 EXIT ANN C
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OPERATING CATA FOR FFM SERIES 2 TEST 10 RUN 1804
WHICH WAS CONE CN 30972 1527

DESCRIPTION MEAN VALUE

HEATER 1 PCWER KW -0.03
HEATER 8,18,19 PCWER 17.73
HTR 12,13,14 POWER -0.10
HTR 2 ,7,9,17 POWER -0.C6
HTR 4,5,11,15 PCWER -0.09
HTR 3,6,10,16 PCWER -0.14
TOTAL POWER 16.47
TEST SECT FLOW, GPM 54.37
TEST SECT INLET PR 34.34
TEST SECT CUTLET PR 8.76
TOTAL FLOW, GPM 112.50
PUMP CUTLET PR, PSI 36.01
PUMP SPEED, RPM 1504.6C
SLOWER SPEED, RPM 52.86
AIR FLOW (200 F) CFM 0.98
TC 313 TEST SECT IN 600.44
TC 317 TEST SECT CUT 609.12
TC 30 0 PUMP OUTLET 599.74
TC 318 RADIATOR IN 608.79
TC 334 RADIATOR CUT 599.69
TC 336 PUMP INLET 600.27
TC 33 2 RAC AIR IN 296.98
TC 331 RAC AIR CUT 343.13

STANDARD DEVIATION

0. 005

0. 0 36

0. 022

0. 022

0. 018

0. 022

0. 107

0. 097

0. 056

0. 032

0, 951

0, 027

0, 894

0..767

0,.004

0,,415

0. 616

0, 616

0,,558

0,,703

0,.518

3,,411

19 .376

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 60547.93 BTU/HR
HEAT ADDED TC SODIUM = 63717.61 BTU/HR
PERCENT HEAT BALANCE = 105.23
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RESULTS FOR UNGROUNDED JUNCTION

FFM SERIES 2 TEST 10 RUN 1804

THERMOCOUPLES

DONE ON 3G972 1527

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 600.0 0.554 -0.47 -0.057

TC 1706U CH 21 600.8 0.587 0.38 0.046

TC 1807U CH 24 663.9 0.572 63.48 7.696

TC 1108U CH 31 600.0 0.614 -0.44 -0.053

TC 0409U CH 13 600.5 0.614 0.06 0.007

TC 0 509U CH 3 600.1 0.539 -0.38 -0.046

TC 1009U CH 2v 600.3 0.415 -0.10 -0,012

TC 1409U CH 17 600.4 0.622 -G.07 -0,008

TC 16G9U CH 21 601.3 0.572 0.85 0.103

re 1914U CH 24 602.4 0.421 2.01 0.244

TC G815U CH 8 602.9 0.572 2.48 0.301

TC 1316U CH 35 605.6 0.520 5.18 0.628

TC 1516U CH 37 607.5 0.622 7.06 0.856

TC 0817U CH 9 601.1 0.478 0.69 0,084

TC 1217U CH 3v 603.4 0.368 2.99 0.363

TC 1318U CH 34 605.1 0.520 4.66 0.565

TC 1718U CH 22 609.6 0.622 9.13 1.107

TC 1219U CH 32 604.1 0.612 3.62 0.439

TC 1819U CH 24 654.6 0.46* 54.14 6.564

TC 1120U CH 31 601.3 0.649 0.85 0.103

TC 0421U CH 13 599.9 0.496 -0.55 -0.067

TC 0 521U CH 3 600.7 0.693 0.24 0.029

TC 1021U CH 29 600,2 0.485 -0.23 -0.028

TC 1421U CH 17 604.1 0.687 3.65 0.443

TC 1621U CH 21 609.4 0.469 8.96 1.086

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 10 RUN 1804 DONE ON 30972 1527

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TFMP

TC 0118C CH 3 600.4 0.593 -0.08 -0.010

TC 3618D CH 4 600.6 0.447 0.12 0.015

TC 0618C CH 19 600.9 0.7O4 0.42 0.051

TC 0219A HEATER 2 600.8 0.780 0.35 0.042

TC 0219B CH 10 600,3 0.535 -0.19 -0.023

TC Q919A HTR 9 EXT 600.1 0.727 -0.31 -0.038

TC 0919B CH 29 600.2 0.637 -0.25 -0.030

TC 0718C CH 5 604.9 0.680 4.48 0.543

TC G718D CH 6 607.1 0.806 6.62 0.803

TC G319A HEATER 3 600.1 0.425 -0.34 -0.041

TC 03198 CH 12 600 . 3 0.723 -0.09 -0.011
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RESULTS FOR DUCT WALL THERMCCOUPLES

FFM SERIES 2 TEST 10 RUN 1804 DONE ON 30972 1527

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC D0B04 DUCT B 601.7 0.472 1.2 8 0.155

TC D0E04 DUCT E 600.2 0.601 -0.22 -0.027

TC DOF04 DUCT F 600.8 0.650 0.3 3 0.040

TC D0808 DUCT 8 601.2 0.664 0.7 8 0.095

TC D0D08 DUCT D 600.2 0.644 -0.22 -0.027

TC D0F08 DUCT F 600.6 0.554 0.1.6 0.019

TC D0B12 DUCT R 601.9 0.531 1.48 0.179

TC D0E12 DUCT E 600.6 0,622 0.16 0,019

TC D0F12 DUCT F -.10.3 0.429 9.81 1.189

TC D0B16 DUCT B 607.9 0.506 7.46 0.904

TC D0D16 DUCT D 600.5 0.588 0.09 0.011

TC D0F16 DUCT F 609.0 0.429 8.61 1.044

TC D0D18 DUCT D 601.4 0.588 0.96 0,116

TC D0E18 DUCT c 605.7 0.439 5,27 0.639

TC DAB18 DUCT A.i 628.9 0.455 28.50 3.455

TC D0E18 DUCT OE 602.6 0.571 2,2 0 0.267

TC DEF18 DUCT EF 607-3 0.687 6.89 0.835

TC D0F18 DUCT F 608.8 0.601 8.35 1.012

TC DFA18 DUCT FA 612.7 0.421 12.29 1.490

TC 00821 DUCT 8 602.6 0.447 2.17 0.263

TC D0D21 DUCT D 601.3 0.594 0.82 0.099

TC D5F21 DUCT F 609.7 0,593 9.25 1.121

TC D0B23 DUCT B 604.1 0.612 3.6 2 0.439

TC D0023 DUCT 0 601.7 0.590 1.27 0.154

TC DGF23 DUCT F 622.0 0.768 21.58 2.616

RESULTS FOP THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 10 RUN 1804 DONE ON 30972 1527

TEMP STC RISE A8 NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC02 EXIT CH 3 601.5 0.6G6 1.06 0.129
TC EC16 EXIT CH 16 603.6 0.594 3,12 0.378
TC EC17 EXIT CH 17 604.8 0.693 4.34 0.526
TC EC34 EXIT CH 34 609.6 0.693 9.21 1.117

TC EC35 EXIT CH 35 610.4 0.693 9.96 1.208
TC EC36 EXIT CH 36 614.0 0.485 13.59 1.648
TC EC06 EXIT CH 6 606.4 0.425 5.94 0.720
TC EC08 EXIT CH 8 602.5 0.772 2.07 0.251
TC EC2f EXIT CH 27 602.4 0.642 1.95 0,236
TC EA36 EX II ANN EF 612.6 0.927 12.15 1.473
TC EA27 EXIT ANN BC 602.7 0.814 2.23 0.270
TC EA28 EXIT ANN C S04.0 0.459 3.58 0.434

I

i

I



i
n

r
>

oU
J

»
4

4
-
4

0
0

-
t

s
t

C
O

c
o

Is-
m

0
>

m
•43

4
-4

0
0

O
S3

4
-4

0>
r
o

•T
l

sO
s
t

i
n

s
0

0
s

c
n

m
i
n

n
*

s
o

-
J

a
s
t

o
C

M
C

M
C

M
C

M
c
n

4
-4

r-4
C

n
O

s
t

s
t

i
n

i
n

4
-1

o
r
-4

Is-
(M

C
M

r
-4

r
n

cm
e
n

s
t

in
s
o

<
X

o
C

M
O

O
O

o
s
t

0
>

r
-4

C
M

(
X

m
O

o
o

4
-4

r
-4

r
-4

O
r
-4

4
-4

i
n

s
t

s
t

O
r
-4

m
c
m

X
U

J

O
C

1—
o

o
o

O
o

o
o

o
O

r-l
r
-4

C
M

o
o

o
o

o
o

o
o

o
o

o
O

O
O

4-4
O

fs-
o

1
1

1
1

C
M

1
1

1
1

1
1

1
1

1
1

(\J
m

2C
O

h
-

O
o

o
O

m
m

C
M

Is-
0

0
m

o>
m

m
m

S
3

C
M

C
O

i
n

•X
I

m
C

M
r
n

s
0

C
M

>
t

Is-
o

O
S

O
^

(N
J

<
s
t

•
-4

C
M

C
M

C
M

C
M

O
in

C
n

«
o

r
»

r
o

m
s
t

s
t

0
*

C
O

0>
S

3
o

o
C

M
sO

in
Is-

C
M

r
-
l

r-4

r
~

fr—

o
>

U
J

U
J

o
C

M
Q

O
o

O
s
t

p
-

o
O

O
s
t

O
O

o
O

o
o

o
r
-
4

4
-4

sj-
(X

m
c

r-4
r-4

C
M

O
o

o
-
J

1
1

1
1

4
-4

4
-4

o
o

l
1

1
1

1
1

1
1

l
1

r
-
4

m
•-4

2
i-4

o
o

0
C

,"
"
.

D
C

Z
u

j
o

<
M

•45
4

-4
sj»

s
t

Is-
0

s
S3

r-4
s
t

r»
4

-4
S

t
M

t
O

o
o

s
t

in
o

c
o

in
o>

S
3

-G
c
o

S
3

sO
0

0
f
-

O
rM

o
C

O
o

c
o

(T
>

C
M

C
M

o
0

0
S

J
0

0
0

0
C

n
s
t

C
O

C
O

•>
s
t

m
r
-4

C
O

C
O

s
t

c
n

C
O

s
t

<
U

J
o

>
Is-

i
n

L
A

s
t

Is-
-43

so
in

n
-

r
-

SO
<

n
fs.

fs.
i
n

i
n

i
n

Is
-

i
n

i
n

Is-
sO

sO
«o

in
s
t

vO
s
t

U
J

z
f—

U
J

X
o

o
o

o
O

o
O

o
o

O
O

O
O

O
O

O
O

O
O

o
o

o
o

o
o

o
o

o
o

O
O

O

U
J

Q
s
t

1-4
O

o
o

o
o

C
O

o
C

M
C

M
<

M
C

M
i
n

o
S

t
4

4
4

C
M

0
3

4
-4

O
O

«
t

S
3

i
n

0
0

s
t

-
t

r
-

r
-4

O
Is-

C
M

S
3

SO
2

4-1
u

_

4
—

4
a

o
r«4

O
o

O
o

s
t

0
0

r-4
r
-
l

1
-4

s
t

O
O

O
i-

4
v

o
>

C
*

O
S

Q
>

s
t

s
t

s
t

0>
a*

r-4
C

M

2
s
:

C
D

o
O

O
o

o
O

o
o

o
iH

r
-
l

0
0

O
o

O
o

o>
c
n

0
>

<3>
c
n

o
o

O
O

S
17>

-
4

O
0

0
-
j

U
J

U
J

-43
O

O
o

vO
o

o
S

3
sO

>
43

sQ
fs.

o
vO

S
3

v
O

i
n

i
n

i
n

i
n

i
n

sD
s
o

s
o

m
i
n

sO
sO

u
j

cjc
-
J

H
-

Q

C
L

O

:o
.

-
*

o
h

~
t—

h
~

4
-

o
C

M
m

s
t

i
n

o
r
~

e
o

O
Is-

e
n

o
2

2
Z

2
r
-4

r—
1

r
-4

r
-4

r
-
4

4
-
4

r
-4

4
-4

4
-4

r
-4

4
-4

C
M

s
t

s
t

s
t

i
n

i
n

r
-

Is-
r
-

o
o

r
-
4

r
-4

r
-4

O
h

-
1

—
4

•-4
»

-4
4

-
4

3
E

0
0

O
C

O
C

O
C

D
C

O
C

O
C

O
C

Q
C

D
C

O
C

c
c

O
C

o
:

O
C

O
C

o
n

O
C

o
c

o
c

0C
0C

O
C

O
C

O
C

(X
U

J
1

-4
fM

s
t

m
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J
U

J

u
j

r
-

1—
(—

(_.
fr

1—
J
_

r
-

r
-

H
4

—
j—

r
-

H
-

(
_

(__
h

-
n

-
K

•—
y
~

•
_

1—
f—

1—
I

Z
C

C
O

C
a

:
O

C
<

<
<

i
t

<
<

«
t

«
*

<
<

<
<

<
l

«
t

<
<

t
<

<
<

<
<

<
r

<
<

K
r
o

O
y
-

H
h

-
t
-

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

U
J

•—
4

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

I
X

X
X

X
X

•X
)—

O
o

o
a

0
0

C
O

433
0

0
C

O
C

O
U

J
C

O
C

O
c
o

C
O

C
O

o
o

U
J

o
o

Q
l
i
l
U

a
o

o
U

J
O

O
O

U
J

U
_

U
J

•-4
<

<
<

<
<

<
o

<
<

<
<

<
0

0
u

a
C

O
0

0
o

o
C

O
o

0
0

o
Q

C
O

c
o

0
0

O
4

-
4

0
C

C
O

Q
S

0
0

0
3

0
>

c
o

0
0

c
o

0
0

c
o

C
O

f
-

0
0

0
0

0
0

c
n

0
0

0
0

C
O

C
O

0
0

0
0

0
0

0
0

0
0

0
>

0
0

C
O

0
0

Q
C

o
4

-4
4

-4
r
-
4

4
-4

•—
I

r
-4

4
-4

r-4
t-

4
r
-4

4—
4

r
-4

r
-4

4
-4

4
-4

4
-4

r
-4

4
-4

r
-
4

r
-4

r
-4

4
-4

—
1

4—
1

4—
4

r
-4

r
-4

r-4

t
-

U
J

0
0

—
1

C
M

s
t

i
n

o
C

M
c
n

s
t

i
n

sO
Is

-
C

O
r
-4

-
^

r
-4

C
M

s
t

s
t

s
t

i
n

i
n

Is-
Is-

Is-
o

o
O

n
-

o
-
J

0
0

U
J

o
O

o
o

4
-4

r
-4

r
-4

4
-4

r
-4

4
-1

4
-4

4
-4

O
o

o
o

o
o

o
o

o
o

o
o

o
i-

4
r
-4

r
-4

0
0

S
I

Q
O

C
D

C
O

C
O

C
O

C
C

C
O

C
0C

O
C

O
C

O
C

a
t

O
C

O
C

O
C

o
r

0
C

O
C

O
C

O
C

D
C

o
n

O
C

C
C

O
C

O
C

O
C

O
C

u
O

o
u

u
u

O
o

a
o

o
O

O
o

O
U

O
O

U
u

O
O

O
v
J
O

O
U

O
D

C
U

-
h

-
h

-
K

y
-

J—
y
-

H
-

t
_

t
-

t—
(—

f—
h

~
I—

h
-

h
-

h
-

4
-

r
-

1—
H

-
fr-

H
r
*

"j™
"*

4—
K

K
-



276

OPERATING CATA

WHICH WAS

FOR FFM

DCNE CN

DESCRIPTION

SERIES

31072

HEATER 1 PCWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER

HTR 2 ,7,9,17 POWER

HTR 4,5,11,15 PCWER
HTR 3,6,10,16 PCWER

TOTAL PCWER

TEST SECT FLOW, GPM

TEST SECT INLFT PR

TEST SECT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PS I
PUMP SPEEC, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IK

TC 334 RADIATOR OUT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 331 RAC AIR OUT

2 TEST

915

10 RUN 1904

MEAN VALUE

-G.04

17.79

-0.09

-0.04

-0.08

-0.14

16.52

54.24

33.97

8.74

112.64

35.64

1497.00

44.80

1.01

617.27

625.89

617.45

625.90

618.14

617.47

306.03

366.45

STANDARD DEVIATION

0.005

0.0

0.018

0.0

0.0

0.022

0.0

0.097

0.073

0.034

0.635

0.059

1.225

0.949

0.005

0.052

0.297

0.089

0.137

0.052

0.186

1.018

6.627

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 60752.82 BTJ/HR

HEAT ADDED TO SODIUM = 62839.47 BTU/HR

PERCENT HEAT BALANCE = 103.43

1
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OPERATING CATA FOR FFM SERIES 2 TEST I] RUN 101

WHICH WAS CONE CN 3?R7? 1416

DESCRIPTION MEAN VAI UF STANDARD DEVIATIOh

HEATER I PCWER KW 0.5C 0.0

HEATER 8, 18,19 POWER 2.91 0.010

HTR 12,13,14 POWEf 0.85 0.013

HTR 2 .7,9,17 POWER 2.51 0.005

HTR 4,5,11,15 PCWER 1.60 0.005

HTR 3 ,6,10,16 PCWER 1.96 0.005

TQTA! POWER 10.24 0.0

TEST SECT FLOW, GPM 0.90 0.038

TEST SECT INLET PR 8.56 0.09 5

TEST SECT CUTLET PR 6.19 0.023

TOTAL FLOW, GPM 8.97 0.2 97

PUMP CUTLET PR, PSI 7.41 0.044

PUMP SPEED, RPM 173.06 0.669

BLOWER SPEED, PPM 1.92 5.694

AIR FLOW (200 F) CFM 0.96 0.005

TC 313 TEST SECT IN 588.98 0.419

Tu 317 TEST SFCT CUT 878.86 0.603

TC 300 PUMP OUTlET 591.52 0.477

TC 318 RADIATOR IN 747.68 0.650

TC 334 RADIATOR CUT 613.70 0.242

TC 33£ PUMP INLET 593.83 0.366

TC 33 2 RAD AIR IN 132.97 0.256

TC 33 1 PAD AIR CUT 2C6.40 1.654

HEAT BALANCE ON SCDIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 35276.94 BTU/HR

HEAT AUCEC TO SODIUM « 35332.52 BTU/HR

PERCENT HEAT BALANCE = 100.16
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RESULTS FOR

FFM SERIES

DUCT WALL THERMOCOUPLES
2 TEST 11 RUN 101 DONE ON 32872 1416

DESCRIPTION

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

D0B04

D0E04

D0F04

D0B08

D0D08

D0F08

D0812

D0E12

D0F12

D0816

D0D16

D0F16

D0D18

D0E18

DA818

DDE18

DEF18

D0F18

DFA18

D0321

D0D21

D0F21

D0B23

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

R

E

F

8

D

F

8

E

F

R

n

F

D

E

A8

DE

EF

F

FA

B

D

F

8

D

F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

641 .5 0.228 52.55 0.182

617.9 0.120 28.89 0.100

623.8 0.233 34.81 0.120

697.9 0.207 1C8.89 0.376

676.9 0.182 87.90 0.304

678.7 0.275 89.71 0.310

762.3 0.146 173.36 0.599

723.9 0.256 134.88 0.466

736.5 0.179 147.49 0.510

818.8 0.352 229.86 0.794

784.8 0.323 195.83 0.677

793.2 0.540 2 04.21 0.706

817.2 0.5 55 228.20 0.788

812.4 0.446 223.42 0.772

843.0 0.376 253.99 0.878

814.6 0.518 225.60 0.779

815.8 0.618 226.87 0.784

820.5 0.512 231.56 0.800

829.4 0.294 240.38 0.830

887.5 0.572 298,50 1.031

861.8 G.463 272,85 0.943

867.0 0.6G5 278.06 0.961

895.4 0.496 306.39 1.059

874.1 1.100 285.12 0.985

880.8 0.614 291.83 1.008

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 11 RUN 101 DONE ON 32872 1416

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 878.3 0.355 289.30 1.000

TC EC16 EXIT CH 16 874.8 0.448 285.79 0.987

TC EC17 EXIT CH 17 875.4 0.463 2 86.43 0.990

TC EC34 EXIT CH 34 874.8 0.86G 285.81 0.987

TC EC35 EXIT CH 35 875.3 0.439 286.30 0.989

TC EC36 EXIT CH 36 876.0 0.471 287.01 0.99 2

TC EC06 EXIT CH 6 889.2 0.700 300.24 1.037

TC ECG8 EXIT CH 8 891.6 0.498 302.66 1.046

TC EC27 EXIT CH 27 885.1 0.5 57 296.14 1.02 3

TC EA36 EXIT ANN EF 875.3 0.584 2 86.3 0 0.989

TC EA27 EXIT ANN 8C 883.9 0.586 2 94.88 1.019

TC EA28 EXIT ANN C 879.1 0.57G 290.14 1.002
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OPERATING DATA

WHICH WAS

FOR FFM

DONE CN

284

SERI ES 2 TEST

32972 1101

11 RUN 102

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 1.00 0.004

HEATER 8,18,19 POWER 5.88 0.013

HTR 12,13,14 POWER 1.69 0.011

HTR 2,7,9,17 POWER 5.08 0.007

HTR 4,5,11,15 POWER 3.18 0.016

HTR 3,6,10,16 POWER 3.99 0.009

TOTAL POWER 20.58 0.050

TEST SECT FLOW, GPM 2.02 0.027

TEST SECT INLET PR 8.57 0.066

TEST SECT CUTLET PR 6.14 0.051

TOTAL FLOW, GPM 9.28 0.218

PUMP OUTLET PR* PSI 7.18 0.053

PUMP SPEED, RPM 150.1G 1.502

BLOWER SPEED, RPM 107.53 44.386

AIR FLOW (200 *= , CFM 0.97 0.0

TC 313 TEST SECT IN 581.08 0.310

TC 317 TEST SECT OUT 839.19 0.735

TC 300 PUMP OUTLET 580.21 1.836

TC 318 RADIATOR IN 822.35 3.030

TC 334 RADIATOR OUT 590.72 8.110

TC 33 6 PUMP INLFT 578.18 2.608

TC 332 RAD AIR IN 126.54 1.319

TC 33 1 RAD AIR CUT 186.90 2.650

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 71100.19 BTU/HR
HEAT ADDEC TO SODIUM = 70764.25 8TJ/HR
PERCENT FEAT BALANCE = 99.53
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 11 RUN 102 DONE ON 32972 1101

DESCRIPTION

TC 1 504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH Q

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

EMP STD RISE AB NORMALIZED

EG F DEV INLET T TEMP

613.4 0.681 32.37 0.125

668.9 0.435 87.78 0.338

702.4 0.618 121.30 0.468

654.9 0.607 73.87 0.285

685.7 0.8 57 104.62 0.403

691.6 0.883 110.56 0.426

675.0 0.480 93.89 0.362

660.7 0.580 79.59 0.307

701.6 0.707 120.51 0.465

763.5 0.640 182.47 0.704

810.7 0.818 229.60 0.885

755.9 0.622 174.84 0.674

755.6 1.077 174.52 0.673

831.9 1.194 250.86 0.967

737.3 0.942 156.19 0.602

735.9 0.8 44 154.84 0.597

836.0 1.123 254.89 0.983

761.9 0.637 180.81 0.697

865.8 1.153 284.76 1.098

781.1 1.147 200.01 0.771

827.1 0.710 246.02 0.949

838.6 0.897 257.56 0.993

809.4 1.042 228.33 0.880

809.0 0.888 227.90 0.879

860.6 0.680 279.56 1.078

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 11 RUN 102 DONE ON 32972 1101

DESCRIPTION

EXT

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH IC

TC 0919A HTR 9

TC 0919B CH 29

TC 0 718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

TEMP

DEG F

813.1

818.0

811.2

851.8

847.3

808.5

793.8

850.3

845.4

808.2

802.4

STD

DEV

1.453

1.237

0.8 03

1.049

0.962

0.743

1.231

1.091

2.114

0.808

0.829

RISE AB NORMALIZED

INLET T TEMP

232.05

236.96

230.09

270.76

266.23

227.46

212.71

269.27

264.28

227.10

221.30

0.895

0.914

0.887

1.044

1.027

0.877

0.820

1.038

1.019

0.876

0.853
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288

RATING CATA FOR FFM SERIES 2 TEST 11 RUN 102

WHICH WAS DONE ON 32972 1126

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 1.00 0.005

HEATER 8,18,19 POWER 5.91 0,007

HTR 12,13,14 POWER 1,68 0.004

HTR 2 ,7,9,17 POWER 5.09 0.00 5

HTR 4,5,11,15 POWER 3.21 0.011

HTR 3 ,6,10,16 POWER 4.02 0.005

TOTAL POWER 20.71 0.0

TEST SECT FLOW, GPM 2.02 0.027

TEST SECT INLET PR 8.59 0.069

TEST SECT OUTLET PR 6.17 0.0 54

TOTAL FLOW, GPM 9.19 0.065

PUMP CUTLET PR, PSI 7.21 0.075

PUMP SPEED, PPM 149.60 1.231

BLOWER SPEED, RPM 75.41 0.559

AIR FLOW 1200 F) CFM 0.97 0.005

TC 313 TEST SECT IN 596.84 0.149

TC 317 TEST SECT CUT 85 0.62 0.354

TC 300 PUMP OUTLET 603.25 0.171

TC 318 RADIATOR IN 837.90 0,330

TC 334 RADIATOR OUT 644.85 0.625

TC 336 PUMP INLET 607.33 0.248

TC 332 RAD AIR IN 138.95 0.207

TC 33 1 RAD AIR OUT 210.91 0.549

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 71407.50 BTU/HR

HEAT ADDED TO SODIUM = 69288.06 BTU/HR

PERCENT HEAT BALANCE = 97.03

I
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OPERATING CATA FOR FFM SERIES 2 TEST 11 RUN 103

WHICH WAS DONE ON 33072 959

DESCRIPTION MEAN VALUE

HEATER 1 POWER KW 1.45

HEATER 8,18,19 POWER 8.64
HTR 12,13,14 POWER 2.88
HTR 2,7,9,17 POWER 7.88
HTR 4,5,11,15 POWER 4.81

HTR 3,6,10,16 PCWER 6. 18
TOTAL POWER 31.43

TEST SECT FLOW, GPM 3.05

TEST SECT INLET PR 8.74

TEST SECT CUTLET PR 6.15

TOTAL FLOW, GPM 10.57
PUMP CUTLET PR, PSI 8.13

PUMP SPEED, RPM 137.66

BLOWER SPEED, RPM 154.82
AIR FLOW (200 F) CFM 0.99

TC 313 TFST SECT IN 650.00

TC 317 TEST SECT CUT 905.02

TC 300 PUMP OUTLET 650.13

TC 318 RADIATOR IK 902.06

TC 334 RADIATOR OUT 660.10

TC 336 PUMP INL FT 651.86

TC 332 RAD AIR. IN 133.86

TC 331 PAD AIR OUT 198.58

TANDARD DEVIATIOiN

0.,0

0..004

0..032

0.,004

0..014

0.,009

0,.085

0.,053

0..129

0.,040

0..186

0,,055

0.,963

0..955

0.,004

0..367

0.,06 0

0.,263

0.,603

0..972

0..562

0,.597

0,.828

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 108733.50 8TU/HR

HEAT ADDED TO SODIUM = 103663.44 BTU/HR

PERCENT HEAT BALANCE = 95,34
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RESULTS FOR

FFM SERIES

DUCT WALL THERMOCOUPLES
2 TEST 11 RUN 103 DONE ON 33072 ;59

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

0 08 04

D0E04

D0F04

D0808

00008

D0F08

DOB 12

DOE 12

D OF 12

DOB 16

D0D16

D0F16

0 0D18

D0E18

DA818

DDE18

DEF18

D0F18

DFA18

D0821

D0D21

D0F21

D0B23

D0D23

D0F23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DUCT

DLCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

8

F

B

n

F

g

E

F

n

F
p

E

AB

DE

EF

FA

B

0

F

R

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

692.0 0.215 41.96 0.157

668.8 0.395 18.84 0.070

674.7 0.477 24.71 0.092

736.9 0.222 86.93 0.325

704.5 0.367 54.50 0.204

715.4 0.402 65.44 0.245

805.0 0.421 154.97 0.579

740.5 0.499 90.55 0.339

770.9 0.452 120.87 0.452

865.4 0.395 215.38 0.805

775.9 0.352 125.95 0.471

815.1 0.2 76 165.14 0.617

801.2 0.337 151.17 0.565

810.3 0.252 160.31 0.599

885.6 0.446 235.57 0.881

803.4 0.357 153.43 0,574

821.5 0.463 171.49 0.641

838.8 0.110 188.83 0.706

860.5 0.352 210.52 0.787

890.7 0.405 240.71 0.900

839.9 0.196 189.92 0.710

884.8 0.549 234.85 0.878

908.4 0.362 258.43 0.966

852.9 0.858 202.86 0.758

905.3 0.261 255.30 0.954

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERI ES 2 TEST 11 RUN 103 DONE ON 33072 959

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG f DEV INLET T TEMP

TC EC03 EXIT CH 3 895.2 0.906 245.18 0.917

TC EC16 EXIT CH 16 873.1 0.545 223.15 0.834

TC EC17 EXIT CH 17 872.8 0.567 222.80 0.833

TC EC34 EX IT CH 34 861.9 0.571 211.95 0.792

TC EC35 EX IT CH 35 872.5 0.557 222.55 0.832

TC EC36 EXIT CH 36 877.2 0.514 227.19 0.849

TC EC06 EXIT CH 6 949.8 0.429 299.79 1.121

TC EC08 EXIT CH 8 926.4 0.470 276.41 1.033

TC EC27 EXIT CH 27 888.9 0.957 238.95 0.893

TC EA36 EXIT ANN EF 876.5 0.155 226.53 0.847

TC EA27 EX IT ANN BC 885.7 0.893 235.72 0.881

TC EA28 EXIT ANN C 876,6 1.471 2 26.63 0.847
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296

OPERATING DATA FOR FFM SERIES 2 TEST 1 RUN 104
WHICH WAS DONE ON 33072 1401

DESCRIPTION MEAN VALUE

HEATER 1 POWER KW 2.05
HEATER 8,18,19 POWER 11.24
HTR 12,13,14 POWER 3.76
HTR 2 ,7,9,17 POWER 10.00
HTR 4,5,11,15 POWER 6.30
HTR 3,6,10,16 POWER 8.01
TOTAL POWER 40.71
TEST SECT FLOW,. GPM 4.09
TEST SECT INLET PR 9,01
TEST SECT OUTLET PR 6.17
TOTAL FLOW, GPM 11.31
PUMP CUTLET PR, PSI 8.10
PUMP SPEED, RPM 137.00
BLOWER SPEED, RPM 102.25
AIR FLOW (200 F) CFM 1.02
TC 313 TEST SECT IN 597.64

TEST SECT CUT 847.24
PUMP OUTLET 596.15

RADIATOR IN 819.44

RADIATOR OUT 597.9'

PUMP INLET 594.96

RAD AIR IN 107.35

RAD AIR OUT 302.08

STANDARD DEVIATION

0. 005

0. 013

0. 076

0. 019

0. 022

0, 008

Ui 127

0, 035

0,,093

0,.0 46

0, 114

0,.026

1,.179

4.8,,140

0 .013

1,.394

0,,32C

3,,93S

10.,938

6,.047

4 .79!

2,.667

7 .564

TC 317

TC 30 0

TC 318

TC 334

TC 33 6

TC 33 2

TC 33 1

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 141244.25 BTU/HR
HEAT ADDED TO SODIUM = 137942.75 BTU/HR
PERCENT HEAT BALANCE = 97.66
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RESULTS FOR DUCT WALL THERMCCOUPLES

FFM SERIES 2 TEST 1 RUN 104 DONE CN 3 307 2 1401

TEMP STD RISE A« NORMALIZED

DESCRIPTION •i DE G F DEV TNJLET T TEMP

TC D0804 DUCT 5 637.2 1.116 39.55 0.155

TC D0E04 DLCT p 616.8 0.719 19.12 0.0 75

TC D0F04 DUCT F 622.1 0.7 97 24.47 0.096

TC DOB 0 8 DUCT p 6 78.1 0.645 80.42 0.315

TC DODO 8 DUCT f

648.2 0.656 50.60 0.198

TC 00F08 DUCT — 660.4 0.612 62.77 0,246

TC D0B12 DLCT
o

744.0 0.533 146.37 0,573

TC DOE 12 OLCT ~: 631.9 0.612 84,2 3 0.330

TC D0F12 DUCT f 713.2 0.531 115.5o 0.452

TC 0 03 16 DLCT B 805.9 0.956 208.2b 0.815

TC 0 0016 DLCT D 712.3 0.802 1 14.68 0.449

TC D0F16 DLCT p 756.7 0.3 55 159.09 0.62 2

TC D0018 DLCT r 736.8 0.325 139.1"' 0,545

TC DOE 18 DLCT p 748.2 0.664 150.5 3 0.53c

TC DAR1 8 OLCT AB 823.3 0.721 225.64 0,8B3

TC DDE 18 DUCT n c 740.0 0.789 142.3 7 0.557

TC 0EF18 DUCT EF 761.0 0.4 63 163.4 0 0.639

TC D0F18 DUCT f 778.3 0.5 07 18 0.66 0.70 7

TC DFA18 DLCT FA 799.7 0. 6 23 2 02.0 9 0.791

TC DOS 21 D ' C T 8 8 21.8 0.594 224.17 0.877

TC D0D21 DUCT D 773.1 0.673 175.46 0.687

TC D0F21 OLCT F 822 .0 0.8 28 2 24.3 6 0.87 8

TC DOS 2 3 OLCT q 839.9 0.63 0 242.28 0.948

TC D0D23 DLCT C 784.1 1. 100 186.49 0.730

TC D0F23 DLCT f 844.4 O.i 71 2 46.74 0.96 5

RESULTS FOR

FFM SERIES

THERMOCOUPLES IN CHANNEL EXITS

2 TEST 1 RUN 104 DONE ON 33072 1401

DESCRIPTION

TC EC03 EXIT CH 3

TC EC16 EX IT CH 16

TC EC17 EXIT CH 17

TC EC34 EXIT CH 34

TC EC35 EX IT CH 35

TC EC36 EXIT CH 36

TC EC06 EX IT CH 6

TC EC08 EX IT CH 8

TC EC27 EXIT CH 27

TC EA36 EXIT ANN EF

TC EA27 EX IT ANiN BC

TC EA28 EXIT ANfs u

TEMP

DEG F

837.9

810.7

808.5

795.0

808.3

813.5

905.8

869.1

823.2

811.2

821.7

812.9

STD

DEV

0.987

0. 73f

0.56l

0.479

0.429

0.288

0.736

1.023

0.547

0.435

1.011

0.793

RISE Ad

INLET T

240.25

213.08

210.91

197.39

210.62

215.84

308.19

271.46

225.55

213.56

224.04

215.31

NORMALIZED

TEMP

0.940

0,834

0.825

0.772

0.824

0.845

1,206

1.062

0.383

0.836

0.877

0.842
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DP

300

ATING CATA FOR FFM SERIES 2 TEST 11 RUN 201

WHICH WAS DONE CN 32872 1524

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 0,50 0.0

HEATER 8, 18,19 POWER 1.04 0.011

HTR 12,13,14 POWER 2.92 0.005

HTR 2 ,7,9,17 POWER 1.57 0.015

HTR 4,5,11,15 PCWER 2.51 0.022

HTR 3 ,6,10,16 POWER 1.97 0.005

TOTAL POWER 10.40 0.033

TEST SECT FLOW, GPM 0.94 0.030

TEST SECT INLET PR 8.62 0.08 9

TEST SECT OUTLET PR 6.18 0.063

TOTAL FLOW, GPM 9.03 0.232

PUMP CUTLET PR, PSI 7.41 0.046

PUMP SPEED, RPM 174.96 1.2 82

BLOWER SPEED, RPM 24.94 2.404

AIR FLOW 1200 F) CFM 0.96 0.004

TC 313 TEST SECT IN 609.42 0.275

TC 317 TEST SFCT CUT 902.12 0.810

TC 300 PUMP OUTLET 610.53 0.059

TC 318 RADIATOR IN 762.10 1.066

TC 33 4 RADIATOR OLT 615.92 0.130

TC 336 PUMP INLET 611.44 0.324

TC 332 RAC AIR IN 131.41 0.0 38

TC 331 RAD AIR OLT 204.20 1.430

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 35891.64 3TU/HR

HEAT ADDED TO SODIUM = 37058.73 BTU/HR

PERCENT HEAT BALANCE = 103.25
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304

OPERATING DATA FOR FFM SERIFS 2 TEST 11 RUN 202

WHICH WAS DONE ON 32972 1242

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 0.99 0.005

HEATER 8,18,19 POWER 1.72 0.016

HTR 12,13,14 POWER 5.86 0.011

HTR 2,7,9,17 POWER 3.18 0.005

HTR 4,5,11,15 POWER 5.25 0.008

HTR 3,6,1C,16 POWER 3.91 0.014

TOTAL POWER 20.55 0.0 33

TEST SECT FLOW, GPM 2.12 0.034

TEST SECT INLET PR 8.53 0.098

TEST SECT CUTLET PR 6.15 0.019

TOTAL FLOW, GPM 9.31 0.241

PUMP OUTLET PR, PSI 7.18 0.025

PUMP SPEED, RPM 151.98 0.522

BLOWER SPEED, RPM 127.72 0.164

AIR FLOW (200 F) CFM 0.98 0.008

TC 313 TEST SECT IN 615. 79 0.329

TC 317 TEST SECT CUT 872.12 0.753

TC 300 PUMP OUTLET 615.42 0.261

TC 318 RADIATOR IN 854.81 0.612

TC 334 RADIATOR. OUT 626.53 1.963

TC 336 PUMP INLET 614.02 0.654

TC 33 2 RAD AIR IN 132.44 0.332

TC 33 1 RAD AIR OLT 198. 15 0.6 02

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 71407.50 8TJ/HR

HEAT ADDED TO SODIUM = 73062.88 STU/HR

PERCENT HEAT BALANCE = 102.32
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RESULTS FOR DUCT WALL THERMOCOUPLES
FFM SERIES 2 TEST 11 RUN 202 DONE ON 3 29 72 1242

DESCRIPTION

TC D0B04 DUCT B

TC DOE04 DUCT E

TC D0F04 DLCT F

TC D0B08 OLCT 8

TC DODOS OUCT D

TC D0F08 DUCT F

TC D0812 DUC1 B

TC 0OE12 OLCT E

TC D0F12 DUCT F

TC DOB 16 DUCT R

TC D0016 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT C

TC DOE 18 DUCT p

TC DAB18 DUCT AB

TC DDE18 DLCT DE

TC DEF18 DUCT EF

TC D0F18 DLCT F

TC 0FA18 DUCT FA

TC D0B21 DLCT B

TC D0D21 DUCT C

TC D0F21 DUCT F

TC D0B23 DUCT B

TC D0D23 DUCT D

TC D0F23 DUCT F

TEMP STD RISE AB NORMAL IZEO

DEG F DEV INLET T TEMP

635.8 0.547 19.96 0.080

668.0 0.193 52.17 0.208

654.5 0.344 38.74 0.155

671.3 0.434 55.49 0.221

713.2 0.743 97.44 0.389

697.1 0.483 81.36 0.325

716.2 0.247 100.37 0.401

768.4 0.439 152.59 0.609

731.2 0.418 115.45 0,461

761.1 0.2 06 145.27 0.58 0

815.2 0.601 199.37 0.796

792.4 0.477 176.61 0.705

841.0 0.585 225.2 5 0.899

858.6 0.326 242.77 0.96 9

789.4 0.581 173.59 0.69 3

848.6 0.448 232.84 0.929

845.4 0.585 229.63 0.917

820.9 0.590 205.15 0.819

803.5 0.699 187.67 0.749

821.8 0.551 206.03 0.822

879.2 0.543 263.40 1.051

857.0 0.623 241.20 0.96 3

835.4 0.614 219.61 0.877

892.0 0.584 276.25 1.103

864.4 0.605 248.58 0.992

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERI ES 2 TEST 11 RUN 202 DONE ON 32972 1242

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 88 7.0 0.543 271.20 1.08 3

TC EC16 EXIT CH 16 897.0 0.679 281.19 1.122

TC EC17 EXIT CH 17 888.2 0.320 272.42 1.087

TC EC34 EX IT CH 34 894.2 0.573 278,43 1.111

TC EC35 EX IT CH 35 882.7 0.671 266.95 1.066

TC EC36 EXIT CH 36 868.3 1.047 252.48 1,308

TC EC06 EXIT CH 6 855.6 0.959 239.81 0.957

TC EC08 EX IT CH 8 343.3 0.964 227.54 0.908

TC EC27 EX IT CH 27 845.0 1.055 229.21 0.915

TC EA36 EXIT ANN EF 864,7 0.745 248.91 0.994

TC EA27 EX IT ANN BC 845.5 1.196 229.69 0.917

TC EA28 EXIT ANN C 853.9 L.270 238.15 0.951
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RESULTS FOP THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 11 RUN 2 02 DONE ON 32972 1242

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

R Oil BAB

R0219AB

R0418A8

R0518A8

R1019A8

R1218A6

R1318DE

R1418AB

R1518AB

R161 8A8

R1718AB

R1817A3

RQ1188C

R0118CD

R01180E

R0219BC

R04188C

R0418CD

R0418DE

R0518BC

R0518C0

R0718BC

R07L8C0

R0718DE

R0818BC

R1019BC

R1718BC

R1918DE

1 INT

2 INT

4 INT

5 INT

ER 10

HTR

HTR

HTR

HTR

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT

HEAT
HEAT

HEAT

HEAT

HEAT

EP

ER

ER

ER

ER

ER

ER

ER

ER

ER

ER

ER

ER

FR

ER

ER

EP

ER

FR

FR

ER

ER

FR

12

13

14

15

16

17

18

1

1

1

2

4

4

4

5
c;

7

7

7

8

10

17

19

TEMP

DEC F

867.7

834.3

888.2

888.1

835.7

878.4

890.6

8 76.4

850.0

816.4

809.3

775.6

876.6

877,

872,

842.0

892.0

890.5

896.9

8 86.5

878.2

820.4

820.9

814.6

800.8

846.2

812.1

801.8

5

9

STD

DEV

0.102

0.820

1.055

0.541

17.983

0.916

0.789

0.664

6.352

0.755

0.499

0.653

1.492

1.4 76

1.476

3.248

1.168

0.964

0.968

0.734

0.825

2.476

0.990

1.117

0.958

5.227

1.3 95

2.177

RISE AB

INLET T

251.91

218.47

272.38

272.29

219.9 4

262.64

274.86

260.62

234.25

200.57

193.54

159.83

260.79

261.67

257.09

226.17

276.20

274.74

281.12

270.75

262.39

204.62

205.13

198.85

184.96

230.39

196.31

185.96

NORMALIZED

TEMP

1.006

0.872

1.087

1.087

0.878

1.048

1.097

1.040

0.935

0.801

0.773

0.638

1.041

1.044

1.026

0.903

1.102

1.097

1.122

1.081

1.047

0.817

0.819

0.794

0.738

0.920

0.784

0.742



308

OPERATING CATA FOR FFM SERIES 2 TEST 11 RUN 203
WHICH WAS CONE ON 33072 1056

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 1.47 0.007
HEATER 8,18,19 POWER 2.72 0.026
HTR 12,13,14 POWER 8.61 0.015
HTR 2,7,9,17 POWER 4.83 0.005
HTR 4,5*11,15 POWER 7.72 0.036
HTR 3,6,10,16 POWER 6.11 0.019
TOTAL POWER 30.90 0.099
TEST SECT FLOW, GPM 2.96 0.040
TEST SECT INLET PR 8.81 0.113
TEST SECT CUTLET PR 6.15 0.033
TOTAL FLOW, GPM 10.40 0.099
PUMP CUTLET PR, PSI 8.13 0.072
PUMP SPEED, RPM 137.00 1.432
BLOWER SPEED, RPM 126.70 0.903
AIR FLOW (200 F) CFM 0.99 0.0
TC 313 TEST SECT IN 591.18 0.396
TC 317 TEST SECT CUT 847.29 0.559
TC 300 PUMP OUTLET 588.58 0.456
TC 318 RADIATOR IN 847.93 0.472
TC 334 RADIATOR OUT 597.88 2.205
TC 336 PUMP INLET 585.21 0.850
TC 332 RAC AIR IN 93.59 0.429
TC 331 RAD AIR CUT 249.85 0.685

HEAT BALANCE ON SCDIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS * 107435.75 8TU/HR
HEAT ADDED TO SCDIUM = 102603.38 BTU/HR
PERCENT HEAT BALANCE = 95.50
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RESULTS FOR DUCT WALL THERMOCOUPLES

FFM SERIES 2 TEST 11 RUN 203 DONE ON 33C72 1C56

DESCRIPTION

TC D0B04 DUCT B

TC D0E04 DUCT E

TC D0F04 DUCT F

TC D0B08 DUCT B

TC D0D08 DUCT D

TC D0F08 DUCT F

TC D0B12 DUCT B

TC D0E12 DUCT E

TC D0F12 DUCT F

TC D0B16 DUCT B

TC D0D16 DUCT D

TC D0F16 DUCT F

TC D0D18 DUCT D

TC 00E18 DUCT E

TC DA818 DUCT AS

TC DDE18 DUCT CE

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DUCT FA

TC D0B21 DUCT B

TC D0D21 DUCT D

TC D0F21 DUCT F

TC D0823 DUCT e

TC D0D23 DUCT D

TC D0F23 DUCT F

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

608.7 0.2 70 17.56 0.065

640.7 0.487 49.50 0.185

627.3 0.132 36.09 0.135

641 .7 0.5 38 50.48 0.188

686.5 0.333 95.31 0.355

668.3 0.137 77.14 0.288

684.2 0.358 93.01 0.347

738.9 0.339 147.77 0.551

696.6 0.314 105.44 0.39 3

726.0 0.509 134.82 0.503

789.2 0.276 198.00 0.73 8

756.5 0.494 165,29 0.616

815.3 0.379 224.13 0.836

829.7 0.365 238.53 0.889

752.0 0.482 160.79 0.600

820.2 0.439 229.01 0.854

812.6 0.492 221.47 0.826

785.4 0.535 194.19 0.724

765.9 0.248 174.75 0.652

786.1 0.303 194.95 0.727

854.7 0.627 263.50 0.983

819.0 0.312 227.85 0.850

798.1 0.378 2C6.88 0.771

871 .7 0.851 280.52 1.046

825.6 0.515 234.38 0.874

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 11 RUN 203 DONE ON 33072 1056

TEMP STD RISE AB NORMALIZED

DESCRIPTION CEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 870.2 0.891 279.03 1.040

TC EC16 EXIT CH 16 875.4 0.866 284.22 1.060

TC EC17 EXIT CH 17 861.2 0.782 269.98 1.00 7

TC EC34 EXIT CH 34 876.9 1.143 285.68 1.065

TC EC35 EXIT CH 35 853.6 0.290 2 62.3 8 0.978

TC EC36 EXIT CH 36 840.0 1.612 248.87 0.928

TC EC06 EXIT CH 6 826.5 1.064 235.36 0.873

TC EC08 EXIT CH 8 806.1 0.203 214.91 0.301

TC EC27 EXIT CH 27 808.1 0.636 216.95 0.809

TC EA36 EXIT ANN EF 836.5 1.031 245.37 0.915

TC EA27 EXIT ANN BC 808.8 0.601 217.57 0.811

TC EA28 EXIT ANN C 819.1 1.226 227.92 0.850
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OPERATING CATA FOR FFM SERIES 2 TEST 11 RUN 204

WHICH WAS CCNE CN 33072 1458

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW 2.10 0.008

HEATER 8,18,19 POWER 3.65 0.029

HTR 12,13,14 POWER 11.11 0.013

HTR 2 ,7,9,17 POWER 6.41 0.021

HTR 4,5,11,15 PUWER 10.45 0.035

HTR 3 ,6,10,16 POWER 8.15 0.009

TOTAL POWER 41.05 0.067

TEST SECT FLOW, GPM 4.03 0.021

TEST SECT INLET PR 8.92 0.094

TEST SECT CUTLET PR 6.18 0.048

TOTAL FLOW, GPM 11.26 0.154

PUMP CUTLET PR, PSI 8.C8 0.038

PUMP SPEEC, RPM 136.50 1.237

BLOWER SPEED, RPM 115.49 0.715

AIR FLOW (200 F) CFM 1.02 0.007

TC 313 TEST SECT IN 606.21 0.386

TC 317 TEST SECT CUT 861.62 0.694

IT 300 PUMP OUTLET 602.76 0.435

TC 318 RADIATOR IN 860.57 0.476

TC 334 RACIATOR CUT 60 4.5 3 5. 556

TC 336 PUMP INLET 600,63 0.483

TC 332 RAD AIR IN 106.11 1.079

TC 33 1 RAD AIR CUT 291.24 1.716

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 142985.88 BTU/HR

HEAT ADDED TO SODIUM = 138768.38 BTU/HR

PERCENT l-EAT BALANCE = 97.05
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 11 RUN 204 DONE ON 33072 1458

fEMP STD RISE \B NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC R0118A8 HTR 1 INT 892.0 0.649 285.77 1.086

TC R0219AB HTR 2 INT 838.0 1.610 231.84 0.881

TC R0418AB HTR 4 INT 922.0 1.120 315.83 1.200
TC R0518AB HTR 5 INT 916.2 1. 393 310.01 1.178

TC R1019AB HEATER 10 883.6 28.982 2 77.35 1.054

TC R1218AB HEATER 12 882.9 0.755 276.68 1.C51

TC R1318DE HEATER 13 897.5 0,903 291,29 1.107

TC R1418AB HEATER 14 875.5 0.879 269.33 1.023

TC R1518AB HEATER. 15 884.4 7.271 278.24 1.057

TC R1618A8 HEATER 16 798.3 0.652 192.07 0.730

TC R1718AB HEATER 17 803.2 0.954 196.99 0.749

TC R1817A8 HEATER 18 747.6 1.557 141.44 0.537

TC R01188C HEATER 1 903.0 0.399 296,78 1.128

TC R0118CD HEATER 1 905.4 0.462 299.15 1.137

TC R0118DE HEATER 1 899.6 0.441 293.3 8 1.115

TC R0219SC HEATER 2 840.4 6.463 234.20 0.890

TC RG41SBC HEATER 4 923.0 1.718 316.84 1.204

TC R0418CD HEATER 4 920,4 1.407 314.16 1.194

TC R0418DE HEATER 4 926.8 1.703 320.56 1.218

TC R0518BC HEATER 5 916,3 1.808 310,13 1.178

TC R0518CD HEATER 5 905,7 1.252 299.46 1.138

rc R0718BC HEATER 7 827.1 2.039 220.93 0.839

TC R0718CD HEATER 7 825.1 1.481 218.90 0.832

TC R0718DE HEATER 7 812.5 1.423 2 06.29 0,784

TC RG818BC HEATER 8 788.6 0.987 182.40 0.693

TC R1019BC HEATER 10 854.6 12.716 248.35 0.944

TC R1718BC HEATER 17 803.9 1.019 197.71 0.751

TC R1918DE HEATER 19 790.2 1.380 184.02 0.699
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OPERATING CATA FOR FFM SERIES 2 TEST 12 RUN 101

WHICH WAS DCNF ON 32072 1027

DESCRIPTION

HEATER 1 PCWER KW

HEATER 8,18,19 POWER
HTR 12,13,14 POWER

HTR 2 ,7,9,17 POWER
HTR 4,5,11,15 PCWER
HTR 3 ,6,10,16 PCWER

TOTAL POWER

TEST SECT FLOW, GPM
TEST SECT INLET PR

TEST SECT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PSI
PUMP SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TEST SECT CUT

PUMP OUTLET

RADIATOR IN

RADIATOR OUT

PUMP INLET

RAC AIR IN

RAD AIR OUT

TC 317

TC 300

TC 318

TC 33 4

TC 33 6

TC 332

TC 33 1

EAN VALUE STANDARD D

8.76 0.013

25.76 0.033

25.22 0.037

34.50 0.043

34.40 0.038

33.56 0.045

16C.71 0.166

54,29 0.092

34.06 0.069

8.80 0,048

112.13 1.357

35.26 0.069

1497.00 0.471

689.49 0,513

6.6C 0.114

616.33 0.238

691.60 0.290

617.58 0.322

691,35 0.305

610.20 0.386

616.46 0.309

83.24 0.352

179.67 0.270

HEAT BALANCE ON SCDIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 553912,88 BTU/HR

HEAT ACCEC TO SODIUM = 549419.69 BTU/HR

PERCENT HEAT BALANCE = 99.19
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RESULTS FOR

FFM SERIES

318

DUCT WALL THERMOCOUPLES

2 TEST 12 RUN 101 DONE ON 32072 1027

TEMP STD RISE A8 NORMALIZED

DESCRIPTION CEG F DEV INLET T TEMP

TC D0B04 DUCT B 621.6 0.300 5.31 0.070

TC D0E04 DUCT E 619.6 0.407 3.32 0.044

TC D0F04 DUCT F 620.3 0.366 3.92 0.052

TC D0B08 DUCT e 624.1 0.396 7.75 0.102

TC D0D08 DUCT c 626.8 0.243 10.49 0.138

TC D0F08 DUCT F 630.9 0.278 14.57 0.192

TC D0B12 DUCT P 635.4 0.296 19.10 0.252

TC D0E12 DUCT E 638.5 0.411 22.21 0.293

TC D0F12 DUCT F 635.3 0.380 18.92 0.249

TC D0B16 DUCT B 655 .0 D.239 38.65 0.509

TC D0D16 DUCT C 640.7 0.321 24.33 0.321

TC D0F16 DUCT F 646.8 0.296 30.48 0.402

TC D0D18 DUCT D 644.5 0.401 28.19 0.371

TC D0E18 DUCT E 650.0 0.352 33.70 0.444

TC DAB18 DUCT AB 652.0 0.265 35.67 0.470

TC DDE18 DUCT CE 641.0 0.137 24.64 0.325

TC DEF18 DUCT EF 649 .9 0.284 33.58 0.443

TC D0F18 DUCT F 6 54.6 0.404 38.26 0.504

TC DFA18 DUCT FA 654.9 0.417 38.58 0.50 8

TC D0B21 DUCT 8 655.9 0.561 39.56 0.521

TC D0D21 DUCT D 654.8 0.436 38.43 0.506

TC D0F21 DUCT F 667.3 0.4C1 50.98 0.672

TC D0623 DUCT B 662.4 0.493 46.07 0.607

TC D0D23 DUCT C 662.3 0.593 45.92 0.605

TC D0F23 DUCT F 674.0 0.512 57.67 U.760

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 12 RUN 101 DONE ON 32072 1027

TEMP STD RISE A8 NORMALIZED

DESCRIPTION OEG F DEV INLET T TEMP

TC EC03 EXIT CH 3 709.6 0.4t>6 93.23 1.229

TC EC16 EXIT CH 16 701.3 0.511 84.95 1.119

TC EC17 EXIT CH 17 686.7 0,544 70.40 0.928

TC EC34 EXIT CH 34 680.7 0.526 64.41 0.849

TC EC35 EXIT CH 35 680.7 0.621 64,34 0.848

TC EC36 EXIT CH 36 681.3 0.559 64.92 0.856

TC EC06 EXIT CH 6 717.8 0.514 101.47 1.337

TC EC08 EXIT CH 8 699.6 0.366 83.25 1.097

TC EC27 EXIT CH 27 676.6 0.346 60.28 0.794

TC EA36 EXIT ANN EF 681.7 0.291 65.33 0.861

TC EA27 EXIT ANN BC 679.7 0.387 63.37 0.835

TC EA28 EXIT ANN C 678.2 0.395 61.86 0.815
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

FFM SERIES 2 TEST 12 RUN 101 DONE ON 32072 1027

TEMP STD RISE AB NORMALIZED
DESCRIPTION OEG F DEV INLET T TEMP

TC R0118AB HTR 1 INT 762.9 0.349 146.60 1.932

TC R0219AB HTR 2 rNT 757.9 0.555 141.58 1.866

TC R0418AB HTR 4 INT 791.8 0.511 175.52 2.313

TC R0518AB HTR 5 INT 759.8 0.431 143.45 1.890

TC R1Q19AB HEATER 10 746.7 3.297 130.41 1.719

TC R1218A8 HEATER 12 729.2 0.914 112.86 1.487

TC R1318DE HEATER 13 766.5 0.760 150.17 1.979

TC R1418AB HEATER 14 753.9 0.708 137.53 1.812
TC R1518AB HEATER 15 757.8 0.698 141.42 1.864

TC R1618AB HEATER 16 766.0 0.516 149.69 1.973

TC R1718AB HEATER 17 753.6 0.450 137.23 1.808
TC R1817AB HEATER 18 731.7 0.454 115.38 1.520
TC R0118BC HEATER 1 775.2 0.488 158.86 2.093
TC R0118CD HEATER 1 787.6 0.360 171.23 2.256
TC R0118DE HEATER 1 777.5 0.510 161.13 2.123

TC R0219BC HEATER 2 757.9 0.371 141.61 1.866
TC R0418BC HEATER 4 772.4 0.470 156.11 2.057

TC R0418CD HEATER 4 763.3 0.516 147.01 1.937

TC R0418DE HEATER 4 761.6 0.451 145.30 1.915
TC R0518BC HEATER 5 761.0 0.542 144.72 1.907

TC R0518CD HEATER 5 762.3 0.452 146.02 1.924
TC R0718BC HEATER 7 763.3 0.629 146.92 1.936
TC R0718CD HEATER 7 761.6 0.370 145.26 1.914
TC R0718DE HEATER 7 756.9 0.513 140.54 1.852
TC R0818BC HEATER 8 770.3 0.447 153.99 2.029
TC R1019BC HEATER 10 737.6 0.867 121.23 1.598
TC R1718BC HEATER 17 756.0 0.404 139.69 1.841
TC R1918DE HEATER 19 764.3 2.006 148.00 1.950
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OPERATING CATA FOR FFM SERIES 2 TEST 12 RUN 102
WHICH WAS CONE CN 32072 1351

DESCRIPTION MEAN VALUE

HEATER 1 PCWER KW 8.75
HEATER 8,18,19 POWER 25.73
HTR 12,13,14 POWER 25.17
HTR 2 ,7,9,17 POWER 34.44
HTR 4,5,11,15 PCWER 34.37
HTR 3,6,10,16 POWER 33.53
TOTAL POWER 160.48
TEST SECT FLOW, GPM 54.25
TEST SECT INLET PR 34.01
TEST SECT CUTLET PR 8.77
TOTAL FLOW, GPM 113.56
PUMP CUTLET PR, PS I 34.93
PUMP SPEEC, RPM 1501.20
BLOWER SPEED, RPM 702.36
AIR FLOW C200 F) CFM 6.78
TC 313 TEST SECT IN 615.40
TC 317 TEST SECT GUT 691.54
TC 30C PUMP OUTLET 616.74
TC 318 RADIATOR IN 691.24
TC 334 RADIATOR CUT 610.10
TC 336 PUMP INLET 615.9C
TC 332 RAD AIR IN 87,13
TC 33 1 RAD AIR CUT 181.79

STANDARD DEVIATION

0. 009

0. Oil

0. Oil

0. 020

0. 014

0, 027

0. 110

0. 075

0, 109

0. 037

1. 417

0. 085

0. 837

0, 550

0,,110

0. 061

0,.061

0,,265

04,149

0,,320

0,.370

0,.061

0 .307

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 553195.75 BTU/HR
HEAT ACCEC TO SODIUM = 555522.56 BTU/HR
PERCENT HEAT BALANCE = 100.42
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 12 RUN 102 DONE ON 32072 1351

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 632.4 0.244 17.04 0.225
TC 1706U CH 21 651.6 0.239 36.22 0.478
TC 1807U CH 24 662.5 0.332 47.08 0.621
TC 1108U CH 31 651.9 0.149 36.48 0.481
TC 0409U CH 13 669.9 0.239 54.50 0.719

TC 0509U CH 3 668.0 0.239 52.64 0.694

TC 1009U CH 29 643.1 0,221 27.68 0.365

TC 1409U CH 17 660.7 0.061 45.30 0.597
TC 1609U CH 21 663.0 0.233 47.62 0.628
TC 1914U CH 24 660.6 0.233 45.16 0.596
TC 0815U CH 8 688.0 0.244 72.62 0.958
TC 1316U CH 35 681.4 0.239 65.96 0.870
TC 1516U CH 37 671.3 0.233 55.90 0.737
TC 0817U CH 9 695.6 0.307 80.18 1.057
TC 1217U CH 33 673.1 0. 292 57.66 0.760
TC 1318U CH 34 669.2 0.239 53.82 0.710
TC 1718U CH 22 698 .6 0,221 83.20 1.097

TC 1219U CH 32 675.6 0.203 60.23 0.794
TC 1819U CH 24 690.4 0.228 74.97 0.989
TC 1120U CH 31 683.6 0.374 68.18 0.899

TC 0421U CH 13 720.9 0.239 105.49 1.391
TC 0521U CH 3 722.3 0.263 106.90 1.410

TC 1021U CH 29 678.0 0.239 62.63 0.826
TC 1421U CH 17 707.9 0.285 92.49 1.220
TC 1621U CH 21 704.6 0.097 89.39 1.179

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES

pfm SERIES 2 TEST 12 RUN 102 DONE ON 32072 1351

DESCRIPTION

TC 0118C CH 3

TC 0618D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATER

TC 0319B CH 12

EXT

TEMP STD RISE AB NORMALIZED
DEG F DEV INLET T TEMP

714.8 0.097 99.37 1.311
706.4 0.386 91.05 1.201

702.8 0.348 87.41 1.153

710.6 0.141 95.23 1.256

702.0 0.348 86.61 1.142

708.2 0.3G8 92.79 1.224

694.5 0.239 79.13 1.044

713.8 0.412 98.45 1.298

706.7 1.211 91.28 1.204
706.7 0.478 91.27 1.204
696.5 0.308 81.11 1.070
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OPcKATING CATA FCR ^F'-" SER I ES ? TEST

WHICH WAS CCNF CN 320 72 1 533

DESCR IPTICN MEAN

HEAT-P 1 PCWEF. KV- 8

HEATEF 8,18,19 PCWER 25

HTR 12,13,14 PDWEF 25

HTR 2 ,7,9,17 POWER 34

HTR 4 ,5,11,15 PCWER 34

HTR 3 ,5,1C,16 PCWER 33

TOTAL PCWER 161

TEST SECT FLOW, GPM 54

TEST SECT INLFT PP 34

TEST SECT CUTLET PR 8

TOTAL CLCW, GPM 113

PUMP CUTLET PR, PS I 34

PUMP SPEEC, RPM 1506

BLOWER SPEEC, RPM 705

AIR FLOW (200 F) CFM 6

TC 313 TEST SECT IN 616

TC 317 TEST SECT CUT 693

TC 30 0 PU"P OUTLET 618

TC 31E RACIATCR IN 692

TC 334 RACIATCR HUT 611

TC 33 6 PUMP INLET 617

TC 33 2 RAC AIR I\ 88

TC 33 1 RAT AIF CUT 133

12 run io:

VALUI

.Sl

.90

.34

.66

.58

.76

.50

.23

.03

.75

.50

.77

• CC

.C3

.85

.92

.03

.62

.79

.26

.40

.99

.24

TANlJAkD DEVIATION

0. 004

Oi 008

0. 0C6

0. 015

0. 017

0. 008

3. 0

0. 044

0, 079

0. 048

0. 910

0,,0 86

0. 8 94

3. 2 42

0. 108

0. 169

0, 2B0

0. 296

0. 106

0. 154

0, 2 76

270

0. 230

HEAT BALANCE CN SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 556883.B8 BTU/HR

HEAT ACCEC TG SCOIU* = 5548C0.44 BTU/HR

PERCENT FEAT BALANCE = 99.63
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 12 RUN 103 DONE ON 32072 1533

DESCRIPTION

TC 1504U CH 37

TC 1706U CH 21

TC 1807U CH 24

TC 1108U CH 31

TC 0409U CH 13

TC 0509U CH 3

TC 1009U CH 29

TC 1409U CH 17

TC 1609U CH 21

TC 1914U CH 24

TC 0815U CH 8

TC 1316U CH 35

TC 1516U CH 37

TC 0817U CH 9

TC 1217U CH 33

TC 1318U CH 34

TC 1718U CH 22

TC 1219U CH 32

TC 1819U CH 24

TC 1120U CH 31

TC 0421U CH 13

TC 0 521U CH 3

TC 1021U CH 29

TC 1421U CH 17

TC 1621U CH 21

TEMP STD RISE AB NORMALIZED

CEG F DEV INLET T TEMP

633.9 0.216 17.03 0.223

6 53.5 0.088 36.59 0.47 9

664.6 0,128 47.64 0.624

653.5 0.158 36.54 0.47 8

671 .8 0.276 54.92 0.719

669.6 0.194 52.66 0.689

645.0 0.270 28.04 0.36 7

662.2 0.158 45.30 0.593

665.0 0.143 48.08 0.629

662.1 0.241 45.18 0.591

690.3 0.177 73.42 0.961

6 83,6 0.183 66.72 0.873

6 72,8 0.194 55,90 0.732

697.5 0.116 80.63 1.055

675.0 0.076 58,04 0.760

670.8 0.257 53.85 0.705

701 .3 0.283 84.42 1.105

677.4 0.279 60.46 0.791

692.1 0.135 75.23 0.985

685.2 0.311 68.32 0.894

722.5 0.222 105.60 1.382

724.0 0.240 107.06 1.401

679.2 0.247 62.32 0.816

709.5 0.233 92.60 1.212

706.4 0.3C3 89.46 1. 171

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
FFM SERIES 2 TEST 12 RUN 103 DONE ON 32072 1533

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC 0118C CH 3 716.9 0.135 99.99 1.309
TC 0618D CH 4 707.7 0.435 90.75 1.188
TC 0618C CH 19 704.5 0.222 87.54 1.146
TC 0219A HEATER 2 712.4 0,2 89 95.49 1.250

TC 0219B CH 10 702.9 0.498 85.98 1.125

TC 0919A HTR 9 EXT 710.7 0.1.33 93.76 1.227

TC 09198 CH 29 696.5 0.241 79.59 1.042

TC 0718C CH 5 716.3 0.254 99.39 1.301

TC 0718D CH 6 707.3 0.747 90.39 1.183

TC 0319A HEATER 3 708.0 0.404 91.04 1.192

TC 0319B CH 12 698.1 0.420 81.23 1.063
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--SULTS "If CLCT W' L L THFRMCC-JUFLES

FEW SCCIES 2 TrST 13 &UN 104 DONE 31072 1347

SESC RI-TIQ!

TC D OB 0 4 DUCT -">

TC n0E94 0 LOT C

TC O0F04 OCT r

TC 0 0803 OLOT -

TC 0 0003 0 1.0 T :—'

TC P0F03 OUCT P

TC 0 0B12 OLCT a

TC C 00 1 2 OLrT Z-

Tf D0F12 OLCT r

TC D0B1 6 OLOT r

TC 0 0-16 0 CO T r

TC 0 0F16 0 LO T r

TC D 00 1 3 0L9T r--

TC 0 0013 OLOT E

TC CA-1B OLrT /- D

TC u jr: iO 0 lr T P >-

TC 0 E F1 9 0L3T *~ P

TC OOF 13 iOLCT =

TC DEA1 8 OLrT FA

TC 0 0321 OLOT (••

TC 0 002 1 OLOT r'.

TC 0 0p 2 1 OLOT rr

TC 00323 OLCT q

TC D0O2 3 OLCT rs

TC C0F2 3 OLCT F

T = o: P S T 0 FI SE A3 v:p,'AL izr o

CEO c 0 E V INLFT T T e v F

5 92 .7 0.3 23 -0.4 0 -0.01 2

593. 1 0. 179 0.06 0.002

592.9 0.2 56 -0.14 -0.004

5 93.1 0.2 38 0.0

5 9 3. 6 0. 120 0 . 4 0 0.015

5 9 3.1 0.354 -0.0 2 -0.00 1

593 .5 0 . 2 7 3 0.33 0.012

5 93. 3 0. 1 5b 0.7 5 0.02 3

593 .4 0.23 8 0.3? 0. 0 1 0

5 9 6.4 0.2 56 3.3 6 0.105

5 9 4.3 0.3 52 1,20 0.027

594.6 0.278 1.52 0,04 7

5 94.9 0.3 52 1.76 ;.j • -j .-- _^

5 9 5.6 0.2 78 2.0 0 0.073

59 5.9 0.237 2.8 6 0.0R9

5 94.9 0.273 1.30 0.06 3

59 5.4 0.253 2.30 0.072

5 96 .3 0. 103 3.26 0,132

597.1 0.283 3.93 0.124

5 9 7.7 0.2 4? 4 . 6 4 0, 145

5 9 7.9 0.230 4.77 0. 149

599.7 0.265 6.5 0 0.20 5

599.1 0.3 93 6.0.3 0.18B

599.3 0.2 90 6.6 9 1 I> n c
3 * - j -

5 9 9. 3 3.311 6.70 n "> •"* c-

ESULTS -Of-

:EM SERIES

THERMOCOUPLES 10

2 TrST 13 FUN

-NOEL EXITS

^ CN 310 72 1.34 7

OESCF.IP TION

TC EC03 FX IT CH X

TC EC16 EX 11 CH 16

TC EC17 EX IT 0 H 17

TC EC34 EX IT CH 34

TC EC35 EX IT CH 35

TC EC3 6 EX IT CH 36

TC EC 06 EX IT CH 6

TC ECOb EX IT CH 8

TC EC2 7 EX n CH 27

TC EA36 EX IT A N !• • E c

TC EA2 7 EX IT A NO1 3C

TC EA2 8 EX IT ANh ! r

TEMCJ

HE 3 c

649.8

613.1

6 04.0

602.4

602.3

604.2

676 . 6

6 06.8

603.4

605.2

605.1

605,5

OE V

0.545

0.7 30

0.281

0.179

0.110

0.385

0.343

0.331

0.2 68

0.465

0.09i3

0.261

SISE AO

INLET T

56.7 6

20.01

10.93

9.30

9,16

11.11

83.53

13.68

10.2 8

12.10

12.06

12.3C

WOPOALIZ

1.769

0.624

0 .341

0.2C0

0.286

0.346

2.604

0.42 6

0.320

0.377

0.376

0.386



ESULTS FO;

:0« SERIES

331

THERMOCOUPLES INSIDE HEATERS

2 TEST 13 RUN 104 DONE ON 310 72 134 7

TEMP STD RISE AB NORMALIZED

DESCR.IP TION OEG F DEV INLET T TEMP

TC R0118A3 HTO 1 INT 871.4 0.729 278.35 8.676

TC R0219A3 HTR 2 INT 667.8 0.537 74.76 2.330

TC R041 SAB HTR 4 INT 727.4 0,786 134.2 8 4.186

TC R051 SAB HTR 5 I NIT 708.0 0.634 114.93 3.582

TO P1019AB HEATEP 10 6 0 8.9 0.350 15.80 0.492

TC R 1218AB HEATED 12 5 97.2 0.4 38 4.14 0.129

TC R1318DE heat F R 13 600.0 0.2 39 6.91 0.215

TC R1418A3 HEATE» 14 59 8.0 0.2 90 4.89 0.152

TC P 1518A3 H E A T F P 15 629.4 0.537 36.2 8 1.131

TC R1618A3 -EATER 16 599.3 0.2 39 6.19 0.193

TC R1718AB HEATEP 17 623.9 0.2 65 30.8 0 0.960

TC R1817AB HEATEP IB 596.6 0.281 3.5 5 0.111

TC ROil BBC HE£TFC 1 835.4 0.345 292.29 9.111

TC R0118CD HEATER 1 905.9 1.08 0 312.8 1 9.750

TC R01180E HEATEP 1 884. 8 0.927 291.72 9.093

TC R0219BC HEATER 9 703.9 1.098 110.85 3.455

TC R041 SBC HEATEP 4 722.1 0.935 129.03 4.022

TC F041 8CD HEATEP 4 720.3 0.5 12 127.25 3.96 6

TC R0418DE HEATED 4 6 76.3 0.561 83.2 6 2.595

TC R0518BC l-EATFP c 710.5 0.813 117.46 3.661

TC R0518C0 HEATCR 5 739.5 1.056 146.39 4.563

TC R0718BC HEATER 7 685.0 0.495 91.90 2.865

TC R0718CD HEATER 7 681.7 0.444 8S.6 0 2.762

TC P0718DE HEATER 7 644.2 0.624 51.14 1.594

TC R031 SBC HEATER 8 602.0 0.189 8.92 0.27S

TC R1019BC HEATEP 10 610.5 0.413 17.44 0.544

TC R17183C HEATER 17 624.6 0.413 31.48 0.981

TC R1918DE HEATER 19 616.1 0.386 22.98 0.716
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ORATING fiT-i

WHICH WAS

rps F <- M

p n m r_ r M

SERIES

31072

SCQ IPTIJ

HEATrR 1 POW0c KW

HEATCF 8,18,19 POWER

HTR 1 2, 13 , 14 PO :ER
2 ,7,9, 17 PD'.-EPHTR

HTR

HTR

TOT

TEST

TEST

TEST

TOTAL

PUMP

PUMP

BLOW-R

AIR -I

4.5.11.15 PFWER
3.6.10.16 POWER

P 0 .•; z P

SECT CL0'

S-CT INL:

SrCT ruTH

cLOW, GPw

CUTLET PR, PS I

SPEEC, >;DM
R SPEED, RPM

W (200 F ) CFM
TCST SECT ik

TOST S~CT OUT

PUMP OUTLET

R A 0 I A T 0 u IN

c i 0 I A T 0 R' 0 L T

33 6 PUVP INLCT

33 2 FAD A I- IN

33 1 RAO AI=- OUT

iL

"T PR

T P-

TO

TO

TC
xr

TC

TC

313

31 7

30C

31 E

334

2 TEST

1417

13

MFAN VALUE

-0.03

0.0

-0.C6

14. 14

-0.08

-0.12

13.36

11.25

10.25

6.26

26.13

9.27

3 4 5.50

43.18

0.99

60 5. 01

636.E5

605.00

6 3 6.61

606.64

604.56

3 3 4.34

332.63

20 4

Ap L DEVI-VTIC

0. 0

0. 0

0. 0

0. 018

0. \J

0. u

137

0. 025

'--J * 10 5

0. 0 31

•i . 386

0. 046

1. 221

1. 523

0. ooa

0. 155

0. 155

0. 41B

0. 0 52

1, 05 8

311

1. 621

2. 674

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY OU^Y FUEL RODS = 43238.10 3T.J/HS
HEAT AprOD TO SODIUM = 43304.07 BTU/HR
PERCENT HEAT BALANCE = 100.03
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RESULTS FOP THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TEST 13 RUN 204 DONE ON 3 1072 1417

TEMP STD RISE AB N0RMA1IZED

DESCRIPTION DEG F DEV INLET T TEMP

TC F0118AB HTR 1 [NT 644.9 0.323 39.90 1.254

TC R0219AB HTR 2 [NT 854.0 0.649 249.04 7.824

TC R0418A3 HTR A "[NT 637.8 0.479 32.78 1.030

TC R0518AB HTR 5 [NT 619.0 0.673 13.9V8 0.439

TC P. 1019AB HEATER 10 636.4 0.495 31.37 0.986

TC R1218AB HEATER 12 606,0 0.693 1.04 0.033

TC R1318DE HEATEP 13 606.3 '0.550 1.33 0.042

TC R1418AB HEATEP 14 606.1 0.560 1.13 0.036

TC R1518AB HEATER 15 611.3 0.699 6.29 0.198

TC R 1618A3 HEATER 16 608.1 0.430 3.13 0.098

TC R1718AB HEATER 17 622.7 0.479 17.68 0.55 5

TC R1817AB HEATER 18 623.2 0.697 18.15 0.570

TC R01188C HEATER 1 640.8 0.405 35.78 1.124

TC P0118CD HEATE» 1 642.6 0.435 37.62 1.182

TC R0118DE HEATEP 1 662.0 0.369 57.00 1.791

TC R0219BC HEATER 2 856.6 0.465 251.62 7.9 05

TC R0418BC HEATER 4 626.4 0.322 21.40 0.672

TC R0418CD HEATER 4 626.9 0.3 69 21.88 0.687

TC R0418DE HEATER 4 614.9 0.213 9.92 0.312

TC R0518BC HEATER. 5 618.4 0.620 13.44 0.422

TC R0518C3 HEATER 5 625.4 0.369 20.36 0.640

TC R0718BC HEATER 7 710.4 0.103 105.41 3.312

TC R0718CD HEATER. 7 713.7 0.620 108.72 3.416

TC R07180E HEATEP 7 736.7 0.550 131.70 4.138

TC R0818BC HEATEP. 8 675.8 0.354 70.84 2.226

TC R1019BC HEATER 10 624.3 0.376 19.26 0.605

TC R 1718BC HEATEP 17 623.2 0.3 23 18.18 0.571

TC R1918DE HEATER 19 731.5 0.276 126.48 3.974
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T-ST SsXT rLx .
t

GP«

TcST S; "CT INL-
y

PR

TEST S::0T OUTL o- T P»

TOTAL r"LO :••.', OP M
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1452

.T 13

MEAN VALUE

-0.03

w * u

-0.G9

-0.C4

-0.C8

14.35

13.33

11. 19

10.21

6.26

2 6.01

9.24

346,17

39,75

0.98

611.58

643.48

6 11.63

643.20

613.57

611.13

336.27

344.21

30 4

STANDARD DEVIATION

0.0

~U * ••J

0.01b

0.0

0.0

0.016

0.124

0.060

0,001

0.0 x9

0 .225

0.068

0.931

1.296

0.005

0.173

0.251

0.2^4

0.264

1.014

0.451

i , 3 j5 6

7.245

HEAT BALANCE 00 SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY CUEL RODS = 49005.25 OTJ/HR
HEAT AE-DED T-n SODIUM = 48053.33 3TJ/HP
PERCENT HEAT BALANCE = 98.06
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DERATING DATA FOQ ffm SERIES 2 TEST

WHICH WAS DONE CN 31072 1311
13 PUN 404

DESCR IPTIO

HEATEc 1 POV-iFc KW

HEATEC 8,19,19 P CiWER

HTR 12',13,14 POc ER

HTR 2,'7,9,17 POO ER

HTR 4,'5,11,15 PC WEP

HTR 3,6,10,16 oo WE R

TOTAL POWER

TEST S>:CT FLOW, GPM

TEST S:=CT INLET PR

TEST SJ-CT CUTLET PR

TOTAL cLOW, GPM
PUMP OUTLET PR, PS I

PUMP SPEED, RPM

BLOWER SPEED, RP M

air el;:}W {?00 E ) CFM

TO 313 TEST SECT IN

TC 317 T^ST SrCT CUT

TC 300 PUwp OUTL ET

TC 31 6 RADIATOR IN

TC 334 R ADI ATOP OUT

TC 336 PUMP I OLE T

TC 33 ? RAD AIR IN

TC 33 1 PAD AIc r LT

HEAT FALANCE ON SODIUM

hEAT SUPPLIED RY DUMMY

HEAT ADDED TO SODIUM

FERC EMT HEAT BALANCE

MrAN VALUE

-0

0

-0

-0

14

-0

13

11

10

6

26

8

363

-1

0

5 98

630

60 3

629

592

596

322

356

.03

.0

.08

.02

.28

.12

.21

.54

.34

.28

.57

.80

.03

.88

.99

.69

. 14

.02

.87

.10

.31

.54

.69

STAN.OAF\l) DEV I AT I Of

0. 0

0. 0

0.DO

0. 022

0. 055

0. 0

0. 093

0. 0 46

0. 09 6

0. 050

0. 244

0. 0 55

1. 086

0. 06 9

0. 00 5

0. 134
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FFM SERIES

343

THERMOCOUPLES INSIDE. HEATERS

2 TEST 13 RUN 4C4 DONE CN 3 1372 1311

TE M P STD PISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC R0118AO DTP 1 INT 644.7 0.397 45.9 8 1.470

TC P 02 19AI3 HTR 2 INT 611 .6 0.498 12.89 0.412

TC P0418A0 HTR 4 INT 9 09.3 1.033 310.65 9.929

TC R 051 BAD HTP 5 INT 708.5 0.3 82 109.78 3.509

TO *1019A0 HEATER 10 62 5.7 0.3 84 27.01 0.863

TO F 1218AR HEATFR 12 626.5 0.8 62 27.8 0 0.889

TC R1318DE HFATER 13 624.5 0.472 25.85 0.826

TC R1418AB \\fli. TF» 14 604.5 0.2 79 5.84 0.137

TC R1518AB HEATFR 15 607.5 0.295 8.79 0.281

TC R 1518A3 HEATER 16 599.2 0.336 0.52 0.017

TC R 1718A3 HEATFR 17 601 .1 0.4 33 2.43 0.078

TC R 18174 3 HEATFR 18 599.1 0.497 0.43 0.014

TC ROil SBC HEATER 1 679.1 0.270 80.44 2.571

TC P 0118C0 HEAT": 1 6 81.0 0.360 82.34 2.632

TC R0118DE HEATER 1 701.5 0.428 102.8 0 3.286

TC R0219BC HEATFR 2 617.3 0.305 18.57 0.594

TC R 041 8=3 C HEATER 4 8 78.5 0.644 279.79 8.°43

TC R0418C0 H F A T F P 4 867.0 0.624 268.33 3.577

TO P0418DE HEATFR 4 875.8 0.615 277.12 8.358

TC R05133C hEATER 705.5 0.164 106.83 3.415

TC R051 BCD i (FA T^c -\ 656.2 0.479 57.47 1.837

TC R07189C HEATER 7 613.9 0.287 15.19 0.486

TC &0718CD HEATEP 7 613.3 0.2 34 14.58 0.466

TC R0718DE HEATFP 7 608.8 0.442 10.15 0.324

TC R03188C HFATFP 8 605.3 0. 3 03 6.58 0.210

TC P1019RC HEATFR 10 635.3 0.174 36.63 1.171

TC R 171 BBC HEATER 17 6 01.8 0.286 3.12 0.100

TC R 191 S-^E HEATEP 19 606.0 0.651 7.35 0.235
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OPERATING

WHICH

:ATA FOR FFN4" SERIES 2 TEST 13 RUN
WAS DCNF CN 31372 1336

OESCR IPTICN

HEATEP 1 PCWCF KW

HEATEP 8, 18,19 POWER
HTR 12, 13, 14 POWER
HTR 2 ,7,9,17 POWER
HTR 4,5,11,15 POWER
HTR 3,6,10,16 POWER
TOTAL POKER

TEST SECT FLOW, GPV
TEST SFCT INLET PR

TEST SECT CUTLET FR

TOTAL cLOW, GPM
PUMP CUTLET PR, PSI

PUMP SPEED, RPM

BLOWER SPEFD, PPM
AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

317 TEST SECT CUT

300 PUMP OUTLET

318 PAD I A TOR IN

334 RADIATOR OUT

336 PUMP INLET

332 RAD AIC IN

33 1 RAD AIR 'jUT

TC

TC

TC

TC

TC

TO

TC

MEAN VALUE

-o.o:

-0 .08

-0 ,02

14 .42

-o..12

13,.41

11,.53

10. 33

6,.28

26,.45

8. 75

363. 02

-2. 02

0. 9 8

605. 60

637. 53

611. 01

63 7. 02

602. 53

6 0 4. 74

326. 74

295. 72

04

STANDARD CEVIATICN

0.009

•sJ • -J

o.o

0.022

0.018

0.0

0.0

0.02 3

0.0 82

0.0 37

0.195

0.107

0.657

0.0

0.010

0.200

0.410

0.2 53

0.276

3.165

1.326

3.770

5.975

HEAT BALANCE ON SCDIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUM^Y FUEL RODS = 49244.30 BTJ/HR
HEAT ADDED TO SODIUM = 49637.88 3TU/HR
PERCENT HEAT BALANCE = 100.30
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R E 'vJLTS F3P UNGROUNDED JUNCTION THERMOCOUPLES

F F *1 SEP It S ? TFST 13 RUN 504 DONE ON 31372 1336

TE m P STD RISE A3 NORMAL1Z

DESCRI PTIGN DEG F DEV INLET T TEMP

TC 1504U CH 37 607.5 0.2 05 1.93 0.061

TC 1706U CH 21 606.3 0.325 1.17 0.037

Ti 1807U CH 24 6 05.4 0.322 -0.16 -0.00 5

TC 1108U C H 31 605.7 0.449 0.0 7 0.002

TC 0 409U CA' 13 618.1 0.443 12.53 0.396

TC 0 509U CH 3 72 8.4 0.387 122.76 3.875

TC 1009U CH 29 605.3 0.4 36 -0.25 -0.008

TC 1409U CH 17 642 .4 0.291 36.84 1.163

TC 1609U ZH 21 607.9 0.2 00 2.26 0.071

TC 1914U OF 24 60 5.6 0.410 0.01 0.00 0

TC 0815U C H 8 606.5 0.276 0.92 0.029

TC 1316U CH 3 5 645 .6 0.460 39.9 8 1.262

TC 1516U C H 37 616.5 0.220 10.9 2 0.34 5

TC 0817U Ch c 608.1 0.2 76 2.48 0.378

TC 1217U CH 3 3 636.6 0.410 31.03 0.980

TC 1318U C^ 34 645.9 0.276 40.3 0 1.272

TC 1718U CH 22 616.3 0.457 10.69 0.337

TC 1219U 0 l-i 3 2 634.5 0.410 2 8.94 0.914

TC 1819U C H 24 6 06.1 0.433 0.5 3 0.017

TC 1 120U C H 31 622.8 1.190 17.21 0.543

TC. 0 421U C H 13 650.2 0.413 44.57 1.40 7

TC 0 521U C H 3 799.4 0.393 193.83 6.119

TC. 1021U CH 2<c 615.4 0.4 79 9.83 0.310

TC 1421U C H 17 689.7 0.413 84.0 7 2.654

TC 1621U C H 21 613.5 0.419 7.93 0.250

PrSuLTS FOP

FFM StF 1-3

GPOUNDFD JUNCTION THERMOCOUPLES
2 TtsT 13 RUN 504 DONE ON 31372 133 6

TE MP STD RISE AB NORMALIZED

DESCRI P TION DEG F DEV INLET T TEMP

TC OUBC Cr 1 720.6 0. 531 114.96 3.62 9

TC 0 61 8 D CH 4 747.8 0.390 142.21 4.489

TC 0 618 C C H 19 716.3 0.718 110.68 3.494

TC 0 219 A HFcTFR 2 615.4 0.538 9.77 0.308

TC 0219B CH 10 6 13.1 0. 5 06 7.5 5 0 .238

TC 0919A HTP 9 EXT 610.4 0.410 4.7 6 0.160

TL 0 919 6 CH 2C 610.5 0.413 4.89 0.154

TC 0 718C C H 5 62 5.9 0.269 20.2 9 0.641

TC 0 718 D C H 6 631.9 0.744 26.34 0.832

TC 0 31 9 A HEATEP 3 621 .5 0.241 15.90 0.502

TC 0 319 B 0 H 12 618.7 0.478 13.09 0.413
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FFM SERIES

347

THERMOCOUPLES INSIDE HEATERS

2 TEST 13 RUN 50-4 DONE ON 31372 1336

TCrMP STD RISE AB NORMALIZED

DESCRIPTION DEG E DEV INLET T TCMP

TC R0118A5 HTR 1 INT 715.5 0.261 109.9 4 3.471

TC R0219AB HTR 2 INT 614.2 0. 3 60 3.5 7 0.271

TC R0418AB HTR 4 INT 684.6 0.286 79,04 2.495

TC P. 0518A8 HTR 5 INT 864.4 0.2 42 253.77 8.169

TC R1019AB HEATER 10 611.0 0.425 5.36 0 . 1 6 9

TC R121 SAB HEATER 12 631 .6 1 .106 26.02 0.821

TC R 1318DE H FATE P 13 652.5 0. 6 08 46.8 6 1.479

TC R1418AB hEATER 14 634.4 0.347 28.77 0,908

TC R1518A8 HE A TF.R 15 678.9 0.423 73.3 3 2.315

TC R1618A3 HEATER 16 609.4 0.407 3.33 0.121

TC »1718AB HEATER 17 615.4 0.4 89 9.76 0.30 8

TC R1817AB i-l p £ T F R 18 605.5 0.413 -0.0 5 -0.002

TC R0118BC HEATFR 1 721.0 0.4 54 115.45 3.645

TC ROil SCO HEATFK 1 718.1 0.4 66 112.55 3.55 3

TC R0118DE H E A T F p 1 679.5 0.4 44 73.94 2.334

TC R0219BC HEATER 2 619.2 0.458 13.59 0.429

TC P041 SBC HEATER 4 709.3 0.562 103.6 8 3.273

TC R04l 8CD HEATER. 4 711 .0 0.318 105.33 3.327

TC R0418DE HEATEP 4 730.6 0.4 73 124.98 3.94 5

TC R0518BC HEATER 5 865. 1 0.334 2 59.49 8.19?

TC P0518CD HEATEP 5 862.0 0.5 14 2 56.3 9 8.094

TC P0718BC HEATER 7 6 2 0.1 0*342 14.54 0*459

TC R0718CD HEATEP 7 619.1 0.52 8 13.52 0.427

TC R0718DE HF ATFR 7 612.0 0.537 6.45 0.204

TC R0818BC HEATER 8 606.4 0.618 0.85 0.027

TC R1019BC HEATER 10 612.8 0.550 7.20 0.22 7

TC R 171 BBC HEATEP 1? 615.8 0.458 10.2 3 :.32 3

TC R 1°18DE HEAT f P 19 6C7.1 0.4 68 1.50 0.047
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OPERATING DATA

WHICH WAS

FOR FFM SERIES 2 T

DONc CN 31372 1358

EST 13 RUN 604

AN VALUE STAN 3ARD DEVIATIOf

-0.03 0,0

0.0 0.0

-0.07 0 „ 01R

-0,02 0.022

-0.06 0.022

14.43 0.018

13.41 0.0

11. 56 0.049

10.29 0.042

6.26 0,029

26.37 0. 390

3.76 0.04R

362.64 2.010

-2.4 3 0..093

0.98 0..008

613.95 0.631

646.65 0.476

619.27 0.233

64 5.8 5 0.597

609.16 2.386

612.12 0.704

329.76 2.118

301.27 1.352

OF SCR IPTI^n

HEATER 1 PCwEP Kw

HEATER 8, 18,19 POWER
HTR 12 t 13 ,14 PQi- ER

HTR 2 , 7,9 ,17 POi- ER

HTR 4, 5,11,15 PO WEE

HTR 3 , 5,1 0,16 PO WER

TDT&L POW -p

TEST S -CT FLOW, GPM

TEST S rCT INL^T PR

TFST S rCT CUTLET PR

TOTAL = LO W, GPM

PUMP CUTL FT °F, PSI

PUMP SPrE D , RPM

BLOWER SP FED, RPW

AIR fi_1W (2 00 F) CFM

TC 313 TF ST SFCT IN

TC 31 7 TC ST SFCT OUT

TC 30 0 PL MP OUTL ET

TC 31 8 RA DIATOR IN

TC 33 4 PA 01 ATOP OUT

TC 33 6 PU MP INLE T

TC 33 2 RAD AIR 1 :\!

TC 33 1 PA •-) A T C i-iD M I H . • UT

HEAT BALANCE ON SODIU* FLOWING THRCUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 49278.45 BTJ/HR
HEAT ADDED TO SODIUM = 50857.40 BTU/HR
PERCENT HFAT BALANCE = 103.20
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xJLTS FJ- [XCT W. jLL the^^ccoo FLES

FFf '. sefi-::S 2 TFST 13 RUN 6 04 DONE ON 31372 135
s

D

TEMO STD RISE AH N ORMALIZED

DESCP3 2 TIO> DEG F DEV INLET T T = MP

TC COE04 0 UC T 1.- 6 14.0 0.52 0 ^ 1 ;"•
\J • 1 V.' 0.00 3

TC DOE 0 4 DUCT "' 614.2 0.511 0.2 8 0.009

TC DOE 0 4 OLCT r

614.7 0.464 0.74 0.023

TC D 08 0 8 0 UO T A 614.2 0.430 0.28 0.009

TC DODO 8 DUCT D 614.3 0 .651 0.36 0.012

TC D0C08 DLOT X 619.2 0.5 49 5.26 0.166

TC D OR 12 OLCT E 614.7 0.5j.3 0.71 0.022

TC DOE 12 ~>LOT c 617.1 0. 538 3.1b 0. 100

TC DOE 12 1LCT p 622.3 0,485 8.33 0.253

TC DOB 16 DLOT ° 615.3 0.342 1.84 0.05a

TC D0fH6 OLCT
H 616.2 0.464 2.22 0.070

TC D0F16 DUCT c 638.1 0.476 24.12 0.76 1

TC 0 0018 0 LC T D 617.5 0. 5 40 3.5 6 0.112

TC D0F18 OLCT £1 6 2 5.8 0.541 11.80 0.372

TC DAB 18 DUCT th 619.8 0.7 09 5.83 0.194

TC DDE18 0 LC T DE 620. 5 0.45o 6.52 0.206

TC DEF18 0 LC T FF 634.0 0.651 20.0 2 0.632

TC D0F18 OLCT F 647.5 0.651 3 3.56 1.059

TC D FA 1 8 DLOT F A 643.7 0.651 29.7 2 0.936

TC 0 032 1 DLrT p 615 .6 0.473 1.67 0.053

TC D0D21 OLCT n 618.3 0.563 4.34 0. 137

TC D0F21 OLCT F 6 5 5.8 0.680 41.85 1.321

TC D 032 3 OLCT a 616.1 0.530 2.17 0.066

TC D0D2 3 DLOT n 619.1 0.724 5.12 0.16 2

TC D0E2 3 0 LC T p 641 .0 0.530 27.07 0.8 54

RESULTS p0R

FFM SERIES

THFFMOCOCPLES IN CHANNEL EXITS

2 TEST 13 RUN 6 04 DONE ON 31372 1358

TEMP STD RISE A3 NORMALIZEO

DESCRID TICDM DEG F DEV INLET T T i- M D

TC EC03 EX IT CH i 666.7 2,125 52.78 1.666

TC EC16 EX IT CH 16 655.4 0.860 41.41 1.30 7

TC EC17 EX IT CH 17 654.4 0. 686 40.4.3 1.276

TC EC34 EX IT CH 34 642.0 0.372 28.10 0.887

TC EC3 5 EX IT CH 35 653.2 0.608 39.28 1.240

TC EC36 EX IT CH 36 649.1 0.857 3 5.13 1.109

TC EC06 EX IT CH 6 659.2 1.081 45.2 8 1.429

TC EC08 EX IT Ch 8 617.3 0.439 3.33 0.105

TC EC27 EX IT CH 27 62 0.9 0.3 70 6.9 9 0.221

TC EA3 6 EX IT ANN EF 646.8 0. 772 32.85 1.037

TC EA2 7 EX IT ANN 8C 620.9 0.377 7.00 0.221

TC EA28 EX IT ANN c 624.9 0.690 10.97 0.346
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DEVIATION

ERATING DATA FOR FFM SERIES 2 TEST 13 RUN 704

WHICn WAS DONE ON 31372 1432

OESC« IPTION MEAN VALUE STANDARD D

HEATER 1 PncjxR KW -0,03 0.009

HEATER 8, 18,19 POkER 0.0 0.0

HTR 12,13,14 POWOr -0.08 0.0

HTR 2 ,7,9, 17 POWER 14.09 0.036

HTR 4,5,11,15 POWER -0.06 0.022

HTR 3,6,10,16 POWER -0.12 0.0

TOTAL POWER 13.41 0.0

T?"ST S^CT FLOW, GPM 11.53 0.037

T-ST SECT INLcT PR 10.27 0.074
TEST SECT OUTLET PR 6.29 0.0 32
TOTAL -LOW, GPM 26.55 0.171

PUMP OUTLET PR, PSI 8.72 0.074
pjmp SPEED, RPM 364,14 0.353
BLOWEP SPEED, RPM -2.5 3 0.0

AIR FLOW (200 E) CEM 0,98 0.004

TC 313 TEST SECT IN 606.50 0.725

TC 317 TEST SECT CUT 63 8.45 0,604

TC 300 PUMP OUTLET 616.55 0.331

TC 316 RADIATOR IN 637.94 0.725

TC 334 RADIATOR OCT 603.79 0.683
TC 33 6 PUMP INLET 60 5.92 0.40 5

TC 332 RAD AIR IN 324.22 2.387

TC 331 RAD AIR OUT 290,21 0.605

HEAT BALANCE ON SODIUM

HEAT SUPPLIED BY DUMMY

HEAT ADDED TO SODIUM

PERC ENT HEAT BALANCE

:LOWING THROUGH BUNDLE

FUEL RODS = 48117.34 BTU/HR

49873.96 3T0/HR

103.65
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-ESULTS F OP UNGROUNDED JUNCTION THERMOCOUPLES

EF; '- SERIF s 2 TEST 13 RUN 704 DONE ON 31372 1432

JCMP STD RISE AB NORMALIZED

DESCRIPTI ON DEG F DEV INLET T TEMP

TC 1504U C H 37 606.3 0.530 0.26 0.008

TC 1706U Ch 21 628.5 0.673 22.00 0.714

TC 1807U CH 24 6 8 0. 0 0.5 30 73.52 2.385

TC 1108U C H .31 606.2 0.646 -0,2 9 -0.009

TC 0 409U C h 13 607.4 0.673 0.90 0.02 9

TC 0 509U Z E 3 613.4 0.699 6.8 9 0.224

TC 1009U CH 29 606.3 0.731 -0.24 -0.008

TC 1409U C H 17 606.7 0.725 0.18 0.306

TC 1609U Ch 21 612.7 0.5 70 6.20 0.201

TC 1914U CH 24 619.5 0.4 87 13.00 0.422

TC 0815U C H 8 624.3 0.673 17.84 0.57 9

TC 1316U Ch 35 603.6 0.6 39 2.06 0.06 7

TC 1516U C H 37 611.8 0.750 5.29 0.172

TC 0817U C h 9 613.1 0.838 11 .56 0.375

TC 1217U C H 33 607.7 0.591 1.16 0.038

TC 1318U 0 H 34 608.3 0.5 91 2.2 8 0.074

TC 1718U C h 2 2 700.1 0.5 87 93.65 3.038

TC 1219U Ch 32 608.1 0.6 92 1.62 0.05 3

TC 1819U o h 24 689.4 0.432 82.93 2.690

TC 1 120U C h 31 609.7 1.296 3.2 0 0.10 4

TC 0 421 U Ch 13 615.2 0.733 8.66 0.231

TC 0521U C H 7 627.9 0.601 21.40 0.694

TC 1021U OH 29 607.6 0.601 1.10 0.036

TC 1421U Ch 17 613.0 0.629 6.4 8 0.210

TC 1621U Ch 21 6 54.0 0.610 47.52 1.542

-sRSULTS POP GROUNDED JUNCTION Th ER MQCCUPLE S

FFM SERIES 2 TEST 13 RUN 704 DONE ON 31372 1432

DESCRIPTION

TC 0118C CH 3

TC 0613D CH 4

TC 0613C CH 19

TC 0 21 9.A HEATER

TC 0219B ZH 10

TC 0919A HTR 9

TC 09193 CH 29

TC 0 718C Ch 5

TC 0713D CH 6

TC 0319A H EATER

TC 0 31 OB CH 12

XT

TEMP STD RISE AB NORMALIZED

DEG E DEV INLET T TEMP

633 .8 0.592 27.32 0.886

655.9 0.496 49.3 8 1.602

642.7 0.618 36.22 1.175

6 42.8 0.412 36.30 1.178

628.7 0.574 22.20 0.720

610.7 0.5 92 4.18 0.136

609.1 0.5 33 2.57 0.0 83

797.7 0.182 191.17 6.202

780.2 0.260 173.73 5.636

611 .8 0.7C7 5.34 0.173

610,0 0.601 3.5 2 0.114
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RESULTS FOi

FFM SERIES

355

THERMOCOUPLES INSIDE HEATERS
2 TEST 13 RUN 704 DONE ON 31372 1432

TEMP STD RISE AB NORMALIZED
DESCRIP TION DEG F DEV INLET T TEMF

TC R0118AB HTR 1 INT 676.4 0.541 69.94 2.26 9
TC R0219AB HTR 2 INT 736.0 0.3 79 129.49 4.201
TC R0418A8 HTR 4 INT 620.9 0.3 26 14.37 0.466
TC R0518AB HTR 5 INT 626.3 0.433 19.80 0.642
TC R1019A8 HE A Tt~% 10 609.9 0.5 33 3.43 0.111
TC R1218A3 HEATER 12 604.7 1.416 -1.78 -0.058
TC R1318DE HEATFR 13 608.4 0.794 1,91 0.062
TC R1418A8 HEATER 14 610.1 0.601 3.58 0.116
TC R1518A3 HEATER 15 636.6 0.575 30.13 0.977
TC R 1618A3 HEATER 16 626.6 0.618 20.14 0.653
TC R1718A8 HF4 TFR 17 706.4 0.333 99.91 3.241
TC R1817A3 HEATER 18 640.0 0.654 33.5 5 1,088
TC R0118BC HEATEP 1 650.1 0.417 43.56 1.413
TC R0118CD HEATER 1 649.3 0.495 42.8 2 1.389
TC R0118DE HEATFR 1 638.1 0.495 31.60 1.025
TC R0219BC HEATER 2 716.1 0.477 109.5 9 3.555
j r R 041 SBC HEATER 4 620.8 0.6 89 14.33 0.4S5
TC R0418CD HEATFR 4 621.2 0.556 14.73 0.473
TC RG418DE HEATER 4 616.4 0.477 9.88 0.321
TC R0518BC HEATER 5 628.3 0.3 83 21.76 0.706
TC R0513C0 HEATER n

649.3 0.545 42.81 1.389
TC R0718BC HEATER 7 848.6 0.221 2 42.0 8 7.853
TC R0718CD HEATER 1 842.9 0.322 236.39 7.66 9
TC R0718DE HEATFR 7 822.4 0.612 215.88 7.003
TC R081 SBC HEATER 8 613.1 0.4 77 6.60 0.214
TC R1019BC HEATER 10 609.0 0.727 2.49 0.031
TC R171 SBC HEATEP 17 709.3 0.620 102.85 3.337
TC R1918DE HEA TER 19 656.7 0.725 50.22 1.62 9



DERATING

WHICH

CATA

WAS

FOR REM

CONE CN

DESCRIPTION

356

SERIES

31372

2 TEST

1451

13 RUN 804

HEATER 1 POWER

HEATER 8,18,19
HTR 12,13,14 POWER
HTR 2,7,9,17 POWER
HTR 4,5,11,15 PCWER
HTR 3,6,10,16 POWER

POWER

SECT FLOW, GPM

SECT INLFT PR

SECT OUTLET PR

:LOW, GPM

CUTLET PR, PSI

SPEED, RPM

BLOWER SPEED, RPM

AIR FLOW (200 F) CFM

TC 313 TEST SECT IN

TEST SECT CUT

PUMP OUTLET

RADIATOR IN

RADIATOR OLT

PUMP INLET

RAD AIR IN

RAD AIR CUT

KW

MEAN VALUE

-0.03

14.25

-0.08

-0.03

-0.C7

-0.11

13.27

11.53

10.27

6.27

26.59

8.67

363.76

-2.53

0.99

603.35

634,57

609.58

634.22

604.41

603.94

334.19

284.51

STANDARD DEVIAT][ON

0,0

0.018

0.0

0.018

0.018

0.018

0.131

0.044

0.151

0.058

0.430

0,017

0.646

0.0

0.008

2.411

1.3 23

0.166

5.348

3,92 0

2,647

5.606

1.896

TOTAL

TEST

TEST

TEST

TOTAL

PUMP

PUMP

TC

TC

TC

TC

TC

TC

TC

317

300

31 8

33 4

336

33 2

33 1

R

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 48663.75 8T.J/HR
HEAT ADDED TO SODIUM = 48565.31 BTU/HR
PERCENT HEAT BALANCE - 99.80
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OPERATING DATA

WHICH WAS

FOR EFM

DONE CN

SERIES

313 72

DESCRIPTION

HEATE

HEATE

HTR 1

HTR 2

HTR 4

HTR 3

TOTAL

TEST

TEST

TEST

TOTAL

PUMP

PUMP

8L0WE

AIR F

TC 31

R 1 POWEP KW

P 8,18,19 PGVsER
2, 13,14 POWER
,7,9,17 POWER

,5,11,15 POWER

,6,1C,16 PCWER

POWER

SECT PLOW, GPM
SECT INLET PR

SECT CUTLET PR

FLOW, GPM

OUTLET PR, PSI
SPEED, RPM

P SPEED, RPM

LOW (200 E) CEM

3 TEST SECT IN

7 TEST SECT CUT

C PUMP OUTLET

8 RADIATOR IN

4 RADIATOR OUT

6 PUMP INLET

2 RAD AIP IN

1 RAD AIR OUT

TC

TC

TC

TC

TC

TC

TC

31

30

31

33

33

33

33

2 TEST

1511

13 RUN 904

MEAN VALUE

-0.03

0.0

-0.C7

13.76

-0.06

-0.12

13.12

11.54

10.27

6.25

2 6.36

8.63

363.68

-2.50

0.9 8

613.51

644.61

619.78

644.05

608.40

611.50

32 8.3 3

295.91

STANDARD DEVIATION

0.0

0.0

0.018

0.022

0.022

0.0

0.107

0.036

0.139

0.055

0.175

0.027

1.184

0.076

0.004

0.322

0,876

0.202

0.545

0.758

0.743

1.485

1.401

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 46990.39 3TU/HR

HEAT ADDED TO SODIUM = 48288.56 3TJ/HR

PERCENT HEAT BALANCE = 102.76



RESULTS FOP

EFM SERIES

UNGROUNDED

2 TEST 13

DESCRIPTION

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

1504U

1 706U

1807U

1108U

0 409U

0509U

1009U

1409U

1609U

1914U

0815U

1316U

1516U

0817U

1217U

1318U

1718U

1219U

1819U

1120U

0 421U

0521U

1021U

1421U

1 621 U

Ch

Ch

CH

CH

C H

Ch

Ch

Ch

C H

CH

CH

CH

CH

CH

CH

CH

Ch

Ch

CH

CH

CH

CH

C h

0 h

CH

37

21

24

31

13

3

29

17

21

24

8

35

37

9

33

34

22

32

24

31

13

3

29

17

21

361

JUNCTION THERMOCOUPLES

RUN 904 DONE ON 31372 1 511

TEMP STO RISE AB NORMALIZED

OEG F DEV INLET T TEMP

613.4 0.876 -0.10 -0.003

613.5 0.723 0.02 0.301

613.8 0.772 0.31 0.010

615.3 0.855 1.82 0.060

615.8 0.8 20 2.2 4 0.074

614.0 1.093 0.50 0.017

621.5 0.852 8.03 0.265

613.7 0.822 0.18 0.006

614.0 0.999 0.52 0.017

643.3 0.885 29.80 0.985

677.0 0.889 63.46 2.097

614.6 0.8 22 1.12 0.037

617.6 0.918 4.07 0.134

717.5 0.876 104.00 3.436

614.3 0.733 0.76 0.025

614.6 0.836 1.09 0.036

619.6 0.870 6.07 0.201

614.4 0.944 0.87 0,029

641.3 1.02 5 27.81 0.919

616.6 0.943 3.05 0.101

62 7.6 0.820 14.05 0.464

616,8 0.955 3,33 0.110

629.0 0.793 15.45 0.511

614.5 0,938 1.03 0.034

621.9 1.090 8.41 0.278

RESULTS FOR GF

EFM SERIES 2

OUNDFO JUNCTION THERMOCOUPLES

TEST 13 RUN 904 DONE CN 31372 1511

TEMP STD RISE AB NORMALIZED

OESCR [PTION DEG F DE V INLET T TEMP

TC 0118C CH 3 621.9 0.991 8.44 0.279

TC 0618D CH 4 614.4 0.759 0.90 0.030

TC 0618C CH 19 614.5 1.016 1.00 0.033

TC 0219A HEATER 2 727.1 0.8 30 113.62 3.754

TC 0219B Ch 10 756.5 0.913 143.04 4.726

TC 0919.A HTR 9 EX' 766.8 0.975 153.29 5.065

TC 0919B CH 29 728.3 1.3 62 114.81 3.794

TC 0718C CH 5 628.2 0.855 14.70 0.486

TC 0718D CH 6 624.1 1.066 10.58 0.350

TC 0319A HEATER 3 649.3 0.833 35.75 1.181

TC 03196 CH 12 649.4 0.932 35.93 1.137



362

RESULTS POR

EFM SERIES

DUCT WALL THERMCCOUPLES

2 TEST 1.3 RUN 904 DONE ON 31372 1511

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

D0B04

DOE 04

D0F04

D0B08

DODO 8

D0F08

DOB 12

DOE 12

D0F12

DOB 16

D0D16

D0F16

D0D18

D OE 1 8

DAB18

DDE18

DEF18

D0E18

DFA18

D0B21

D0D21

D0F21

D0B23

D0D23

D0E23

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT

DUCT B

DLCT E

DUCT F

DUCT 8

DLCT

DLCT

DUCT

DLCT

DUCT

DUCT

DUCT

DLCT

DLCT

DLCT

DLCT

DUCT

DLCT

OLCT

DUCT

AB

DE

EF

F

FA

R

n

F

R

£

F

TEMP STD RISE AB NORMALIZED

DEG F DE V INLET T TEMP

615.4 0.963 1.88 0.062

613.5 0.723 0.0 0.0

613.4 0.580 -0 .1 0 -0.00 3

640.2 0.671 26.71 0.883

614.9 0.723 1.3 8 0.046

614.0 0.885 0.47 0.016

647.9 0.906 34.40 1.137

614.5 0.885 0.95 0.031

616.6 0.8 02 3.12 0.103

655.0 0.984 41.51 1.372

617.5 0.723 3.98 0.132

619.1 0.855 5.58 0.134

618.4 0.762 4.91 0.162

615.9 0.876 2,42 0.080

643.4 0.605 29.93 0,98 9

617.4 0.8 29 3.93 0.130

617.1 0.921 3.6 2 0.120

619.0 0.568 5.51 0.182

623.9 0.763 10.37 0.343

679.3 0.932 65.79 2.174

620.4 0.929 6.86 0.227

621 .2 0.806 7.69 0.254

676.7 0.803 63.15 2.087

621.6 1.010 8.09 0.26 7

628.5 0.876 14.95 0.494

RESULTS FOR

FFM SERIES

THERMOCOUPLES IN CHANNEL EXITS

2 TEST 13 RUN 904 DONE ON 31372 1511

TEMP STD RISE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EX IT CH 3 616.3 0.839 2.75 0.091

TC EC16 EXIT CH 16 615.7 0.839 2.17 0,072

TC EC17 EX IT CH 17 617.3 1.016 3.76 0,124

TC EC34 EX IT CH 34 620.0 0.838 6.48 0,214

TC EC35 EX IT CH 35 621.8 0.929 8.24 0.272

TC EC36 EX IT CH 36 628.1 0.8 96 14.64 0.484

TC EC06 EX IT CH 6 636.3 0.759 22.84 0.755

TC EC08 EX IT CH 8 673.8 0.5 90 60.32 1.993

TC EC27 EX IT CH 27 659.7 1.312 46.2 0 1.527

TC EA3 6 EXIT ANN EF 626.1 0.838 12.62 0.417

TC EA2 7 EX IT ANf- BC 654.3 2.040 40.7 7 1.347

TC EA28 EX IT ANtNi C 632.1 1.042 18.55 0.613
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OPERATING DATA

WHICH WAS

FOR EFV SERIES

DONE CN 31472

DESCRIPTION

HEATEP 1 POWER KW

HEATER 8, 18,19 POKER
HTR 12, 13, 14 POWFR

HTR 2 ,7,9,17 POWER

HTR 4,5,11,15 I
HTR 3,6,10,16 POWER
TOTAL POWER

TEST SECT FLO'-'t GP^

TEST SECT INLET PR

TEST S'CT CUTLET PR

TOTAL FLOW, GPM
PUMP CUTLET PR, PSI

PUMP SPEED, RPM

BLOWER SPEED, »PM
AIR FLOW (200 F) CFM

TC 313 TEST S^CT IN
TC 317 TEST SECT CUT

TC 30C PUMP OUTLET

TC 318 RADIATOR IN
TC 334 PADIATOP OLT

TC 33 6 PUMP INLET

TC 332 RAD AIP IN
TO 33 1 PAD AIR OLT

iFR

2 TEST

904

13 RUN 1004

MEAN VALUE

-0.03

0.0

-0.08

-0.04

-0.C8

14.38

13.41

11.47

10.26

6.35

27.25

8.90

350.00

47.94

0.99

614.47

646.80

615.15

646.59

615.00

614.18

315.C7

350.38

S T A ND ARD DEVIATIQ

0. 0

0, 0

0. 0

0. 0

0.

0. 02 2

0. 0

0,.078

0. 06 9

0, 030

0. 2 56

0,,049

0,,794

0.500

0,.011

1.,035

1.367

0 ,7b8

1 ,148

1 .430

) .659

1 .3 37
n .670

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 49107.70 3TU/H»
HEAT ADDED TO SODIUM = 49832.60 BTJ/HR
PERCENT HEAT BALANCE = 101.58

i

i

i
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RESULTS FOR UNGROUNDED JUNCTION THERMOCOUPLES

FFM SERIES 2 TEST 13 RUN 10C4 DONE ON 31472 904

TEMP STD RISE AB NORMALIZED

DESCRI PT] ON DEG F DEV INLET T TEMP

TC 1504U Ch 37 614.6 1.166 0.10 0.003

TC 1706U CH 21 614.2 1.056 -0.24 -0.008

TC 1807U C h 24 614.4 1.041 -0.02 -0.001

TC 1 10 SU 0 H 31 624.8 1.071 10.32 0.324

TC 0 409U C h 13 624.0 1.010 9.49 0.298

TC 0509U Ch 3 614.6 1.041 0.14 0.004

TC 1009U Ch 29 719.0 1 . 063 104.49 3.283

TC 1409U Ch 17 614.5 1.071 0.08 0.00 3

TC 160 9U CH 21 614.4 1.181 -0.06 -0.002

TC 1914U CH 24 635.9 1.194 21.43 0.673

TC 0 815U CH 8 636.3 0.913 21.87 0.687

TC 1316U C H 35 615.6 1.071 1.10 0.035

TC 1516U CH 37 616.5 1.166 2.00 0.063

TC 0817U C H 9 653.4 1.190 43.96 1.381

TC 1217U CH 33 615.4 1. 109 0.98 0.031

TC 1318U C H 34 614.9 0.915 0.41 0.013

TC 1718U CH 22 617.8 1.041 3.32 0.104

TC 1219U CH 32 617.1 0.981 2.68 0.084

TC 1819U C h 24 629.9 0.9 59 15.45 0.485

TC 1120U CH 31 634.4 1.189 19.93 0.626

TC 0 421U CH 13 640.5 0.710 26.03 0.818

TC 0 521U CH 3 618.2 0.349 3.77 0.118

TC 1021U CH 29 744.8 1.203 130.35 4.095

TC 1421U CH 17 615.7 0.362 1.23 0.039

TC 1621U CH 21 619.8 0.866 5.32 0.167

RESULTS FOR GROUNDED JUNCTION THERMOCOUPLES
EFM SERIES 2 TEST 13 RUN 1004 DONE ON 3 1472 904

DESCRIPTION

TC 0118C Ch 3

TC 0613D CH 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B CH 10

TC 0919A HTR <5

TC 0919B CH 29

TC 0718C CH 5

TC 0 71 80 CH 6

TC 0 31 9 A H EATER

TC 0319B CH 12

EXT

"EMP STD RISE AB NORMALIZED

)EG F DEV INLET T TEMP

624.4 0.695 9.91 0.311

615.8 0.695 1.29 0.041

615.5 0.5 94 1.05 0.03 3

669.3 0.970 54.86 1.724

679.9 0.953 65.46 2.057

750.8 1.3 33 136.29 4.282

733.4 0.766 118.94 3.737

618.5 0.842 4.06 0.128

617.3 0.809 2.87 0.090

727.2 0.795 112.71 3.541

744.8 1.091 130.31 4.094
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& *•- SULTS EO •5 THERM OCOUPLES INSIDE HEATERS
EF •1 SERIES 2 TEST 13 RUN 1004 DONE CN 3 1472 904

TEMP STD RISE AB NORMALIZED

DESCRIP TION DEG E DEV INLET T TEMP

TC R0118AB HTR 1 INT 617.9 0.908 3.40 0.10 7

TC R0219AB HTR 2 INT 629.6 0.8 62 15,17 0 . 47 7

TC RC418AB HTR 4 INT 631.2 0.862 1-6.7 5 0.526

TC R 0518A3 HTR 5 INT 613.9 0.862 4.45 0.140

TC P1019AB HEATER 10 987.6 88.614 373.18 11.725

TC R 12I8AB HFATFR. 12 618.7 1.117 4.26 0.134

TC k1318DE HEATER 13 615,6 0.869 1.18 0.037

TC R1418A6 HEADER 14 615.9 1.139 1.43 0.045

TC R1518A3 HEATER 15 615.4 0.750 0.90 0.028

TC R1618A3 HEATER 16 619.9 0.862 5,45 0.171

TC R1718A3 HEATER 17 617.8 0.8 08 3.32 0.104

TC R1817A3 HEATFR 18 630.1 0.930 15.62 0.491

TC R0118BC HEATFR 1 622.8 0.815 8.30 0.261

TC F0118CD HEATEP 1 623.5 0.733 9.05 0.284

TC R0118DE HEA TER 1 632.0 0.819 17.50 0.550

TC R0219BC HE-iTEo 2 630,8 0.7 33 16.37 0.514

TC R 0418BC HEATER 4 625.5 0.684 11.00 0.346

TC R0418C.J HEATER 4 625.4 0.776 10.98 0.345

TC R0418DE HE.A TER 4 621.3 0.898 6.87 0.216

TC R0518BC HEATE" 5 619.0 0.760 4.49 0.141

TC R0518CD HEATER 5 618,0 0.688 3,54 0.111

TC F0718BC HEATEP 7 621.1 0.871 6.65 0.209

TC R0718CD HEA TER 7 621 .9 0.634 7.42 0.233

TC R0718DE HEATER 7 625.8 0.650 11.30 0.355

TC R031 SBC HEATER p 691.9 0.824 77.42 2.432

TC R101980 HFJTFR 10 827.6 36.142 213.15 6.697

TC R17183C HEATER 17 618.5 0. 760 4.03 0.127

TC R1918DE HEATER 19 637.6 0.594 23.17 0.728
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OPERATING CATS

WHICH -JAS

FOR

DON'

C p K*

CN

SERIES

31472

2 TEST

93 5

13 PUN 110 4

DESCRIPTION

HEATE

HEAT =

HTR. 1

HTR 2

HTR 4

HTR 3

TOTAL

TEST

TEST

TcST

TOTAL

PUMP

PUMP

3L0WE

AIR r

TC 31

TC

TC

TC

TC

TC

TC

TC

31

30

31

33

33

33

33

P 1 P

F 8, 1

2, 13,

,7,9,

,5,11

,6,1C

POWE

SFCT

S=CT

SECT
Fin 3

CUTLE

SPEED

R SPE

LOW t

TES

TE S

PUM

RAD

RAD

PUM

RAD

RAD

nW-R KW

8,19 POWER

14 POdER

17 PO/jER

,15 pc-jER

,16 PCWER
p

FLO'-', GPM

INLpT PR

OUTLET PR

, GPM

T PR, P SI

, R P M

ED, RPM

200 P) CFM

T SECT IN

T SECT CUT

P OUTLFT

IATHR IK

lATOR OLT

P INLET

AIR IN

A I- CUT

HEAT BALANCE ON SODIUM

hEAT SUPPLIED BY DUMMY

HEAT ACDED TO SODIUM

PERC ENT HEAT BALANCE

MEAN VALLE

-0.03

0.0

-0. C 8

-0.03

14.53

-0. 10

13.41

11.38

10.28

6.3 3

27.06

8.86

349.10

57.41

0.98

60 8.71

640.17

612,

639.

621.

612.

314,

321.

04

79

97

94

90

56

STANDARD DEVIATIOI

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

28.

0.

5.

5.

4.

5.

7.

5.

20.

2 6.

0

0

0

018

013

022
D

018

049

02 5

163

042

9 3b

345

00 4

635

188

99 7

107

306

338

354

207

FLOWING THROUGH BUNDLE

FUEL RODS = 49619.95 3TJ/HR

48226.35 BTU/HR

97.19

I

I

r



I

RESULTS FOP UNGROUNDED JUNCTION THERMOCCUPLES

FFM SERIES 2 TEST 13 RUN 1104 DONE ON 31472 935

TEMP STD RISE Afi NORMALIZED

DESCR]DP TION DEG F DEV INLET T TEMP

TC 1 504U CH 37 608.4 5 . 3 02 -0.2 9 -0.009

TC 1706U CH 21 608.6 5.6 89 -0.06 -0.002

TC 1807U Ch 24 608.6 5.929 -0.14 -0.004

TC 1108U Ch 31 714.7 5.633 106.00 3.27 5

TC 0409U C h 13 700.9 5.676 92.24 2.8 50

TC 0509U C h 3 610.5 5.608 1.78 0.055

TC 1009U C h 29 651.0 5.668 42.26 1.306

TC 1409U CH 17 608.6 5.558 -0.10 -0.003

TC 1609U C h 21 608.5 5.793 -0.23 -0.007

TC 1914U CH 24 613.6 5.515 4.86 0.150

TC 0 815U C H 8 615.9 5.722 7.18 0.222

TC 1316U Ch 35 614.1 5.428 5.36 0.156

TC 1516U Z H 3 7 608.6 5.598 -0.13 -0.004

TC 0 817U Ch 9 625.4 5.444 16.70 0.516

TC 1217U C h 33 618.9 5.543 10.19 0.315

TC 1318U Ch 34 609.9 5.674 1.20 0.037

TC 1718U CH 22 609.6 5.5 34 0.91 0.028

TC 1219U C h 32 620.5 5.649 11.75 0.353

TC 1819U C h 24 612.9 5.619 4.21 0.130

TC 1120U CH 31 742.0 5.548 133.2 5 4.117

TC 0 421U C h 13 664.9 5.838 56.22 1.737

TC 0 521U Ch 3 62 0.7 5.671 12.00 0.371

TC 1021U CH 29 637.8 5.6 09 79.12 2.444

TC 1421U C h 17 610.8 5.619 2.13 0.066

TC 1621U Ch 21 609.5 5.619 0.83 0.026

RESULTS FOP

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES

2 TEST 13 RUN 1104 DONE ON 31472 93 5

DESCRIPTION

TC 0118C Ch 3

TC 061 3D Ch 4

TC 0618C CH 19

TC 0219A HEATER

TC 0219B Ch 10

TC 0919A HTR 9

TC 0919B Ch 29

TC 0718C Ch 5

TC 0718D CH 6

TC 0 319A HEATEP

TC 0319B Ch 12

EXT

TEMP STD PISE AB NORMALIZED

DEG F DEV INLET T TEMP

636.3 5.669 27.59 0.852

611.9 5.515 3.18 0.098

610.3 5.7 71 1.56 0.048

6 36.0 5.6 86 27.26 0.842

640.9 5.686 32.24 0.996

673.4 5.5 86 64.6 9 1.999

676.6 5.609 67.90 2.098

611.6 5.5 52 2.93 0.091

610.5 5.947 1.75 0.054

722.6 5.312 113.86 3.513

732.3 5.558 123.54 3.817
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RESULTS i

FFM SER I;

DLCT W/

2 TEST

LL THERMOCOUPLES

13 RUN 11C4 DONE ON 31472 935

DESCRIPTION

TC D0304 DLCT n

TC DOE 04 DLCT E

TC D0F04 DLCT p

TC D0808 DUCT B

TC DODO 8 DLCT r>

TC D0F08 DUCT F

TC DOB 12 DLCT n.

TC DOE 12 DLCT c

TC D0P12 DUCT F

TC DOB 16 DLCT c„

TC D0D16 DLCT D

TC 00F16 DLCT F

TC D0D18 DLCT n

TC 0 OE 1 8 D LC T p

TC DAB 18 DLCT AB

TC DDE18 DUCT n c

TC DEF18 DUCT EF

TC D0F18 DUCT F

TC DFA18 DLCT FA

TC DOB 21 DLCT p,

TC D0D21 ")LCT D

TC D0F21 DUCT p

TC D0B23 D LC T B

TC D0D23 DLCT n

TC 00F23 OLCT F

TEMP STD RISE AB NORMALIZED

DEG F DE V INLET T TEMP

608.1 5.511 -0.6 2 -0.019

608.6 5.471 -0.0 8 -0.002

6 08.0 5.3 73 -0.72 -0.022

611 .3 5.2 08 2.57 0.079

645.9 5.300 37.24 1.150

608.0 5.2 35 -0.7 4 -0.023

614.1 5.447 5.37 0. 166

611 .7 5.3 42 2.96 0.09 1

603.7 5.428 -0.0 2 -0.001

615.7 5.238 6.95 0.215

637.7 5. 134 28.98 0.89 5

608.7 5.176 -0.0 4 -0.001

651.6 5,566 42.90 1.325

613.1 5.297 4.38 0.135

613.6 5.133 4.37 0.150

622.3 5.135 13.56 0.419

610.2 5.377 1 .46 0.04 5

608.9 5.318 0.16 0.005

608 .9 5.235 0.24 0.007

644.3 5. 178 35.62 1.1C0

680.1 5.195 71.40 2.206

609.3 5.433 0.5 8 0.018

643.9 5.297 35.13 1.C87

686.8 5.3 86 78,06 2.412

611 .3 5.2 03 2.6 2 0.08 1

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 13 RUN 1104 DONE ON 31472 93 5

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

EC03

EC16

EC17

EC34

EC35

EC36

EC06

ECO 8

EC27

EA36

EA27

EA28

EX IT

EXIT

EX IT

EX IT

EX IT

EX IT

EXIT

EX IT

EX IT

EX IT

EX IT

EX IT

CH

CH

CH

CH

CH

CH

CH

CH

CH

ANN

ANN

ANN

3

16

17

34

35

36

6

8

27

EF

BC

C

TEMP

DEG F

622.6

613.1

612.6

613.4

612.6

615.6

618.5

642.4

655.8

616.3

655.7

652.2

STD

DEV

5.753

5.339

5.515

5.287

5.395

5.550

5.775

5.075

5.3 92

5.423

5.3 97

5.417

RISE AB

INLET T

13.87

9.41

3.86

4.68

3.85

6.94

9.84

33.73

47.05

7.58

46.95

43.50

NQRMALIZ!

TEMP

0.428

0.291

0.119

0.145

0.119

0.214

0.304

1.042

1.454

0.234

1.450

1.344

1
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372

OPERATING

WHICr

DATA

WAS

FOR

DON?

SERIES

31472

2 TEST

1010

13 RUN 120 4

DESCRIPTION MEAN VALUE

HEATER 1 POWER KW -0.03

HEATCR 3,18,19 POWER 0.0

HTR 12,13,14 POWER 14.18

HTR 2,7,9,17 POaEP -0.C7

HTR 4,5,11,15 POWER -0.08

HTR 3 ,6,10,16 POWER -0.11

TETdL powfp. 12.98

TEST SECT FLOW, GP^ 11.37

TEST SBXT INLFT PR 10.22

TEST SECT OUTLET PR 6.31

TOTAL PLOW, GPM 26.91

PUM» CUTLET PR, PSI 8.84

->UMP SPEED, RPM 3 49.34

BLOWER SPEED, RPM 48.00

AIR FLOW (200 F) CFM 0.9 8

TC 313 TFST SECT IN 601.09

TC 31 7 TEST SECT GUT 632.47

TC 300 PUMP OUTLET 602.57

TC 318 RADIATOR IN 632.09

TC 334 RADIATOR OLT 605.20

TC 336 PUMP INLET 602.02

TC 332 RAD AIR IN 315.21

TC 331 RAD AIP OLT 344.84

ST, ARD DEVIATIOf

0. 0

0. 0

0. 02 2

0. 018

0. 0

0, 018

0..107

0. 022

0. 0S4

0. 047

0. 135

0. 046

U <1 669

0..311

0. 007
n 511

0. 463

0. 061

0. 436

5..502

0. 265

2. 290

4. 859

HEAT BALANCE ON SODIUM

HEAT SUPPLIED BY DUMMY

HEAT ADDED TO SODIUM

PERC ENT HEAT BALANCE

FLOWING THROUGH BUNDLE

FUEL RODS = 43424.70 3TJ/HR

48164.13 3TJ/HR

99.46

8



RESULTS EOF

FFM SER IES

UNGROUNDED

2 TEST 13

DESCRIP TION

TC 1504U C h 3 7

TC 1706U Ch 21

TC 1 807U C h 24

TC 1108U Ch 31

TC 0409 U CH 13

TC 0 509U CH 3

TC 1009U CH 29

TC 1409U C H 17

TC 1609U C h 21

TC 1914U Ch 24

TC 0815U C H 8

TC 1316U C h 35

TC 1516U Ch 37

TC 0817U C h 9

TC 1217U Ch 3 3

TC 1318U Ch 34

TC 1713U C h 22

TC 1219U C H 32

TC 1819U C h 24

TC 1120U Ch 31

TC 0 421U Ch 13

TC 0 52 1U C h 3

TC 1021U C H 29

TC 1421U CH 17

TC 1621U CH 21

373

JUNCTION THERMOCOUPLES

RUN 12 04 DONE ON 31472 1010

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

601 .0 0.740 -0.10 -0.003

6C0.9 0.742 -0,21 -0.007

601.2 0.614 0.11 0.00 3

656.4 0.616 55.29 1.752

645.1 0.742 44.01 1.395

604.0 0.779 2.87 0.091

630.6 0.622 29.48 0.934

602.9 0.712 1.82 0.058

601 .1 0.640 0.0 0.0

603.1 0.640 2.0 6 0.065

6 04.6 0.393 3,56 0.113

627.3 0.592 26.19 0.83 0

601.2 0.742 0.11 0.003

608.1 0.711 7.06 0.224

683.8 0.9 73 82 .66 2.620

607.3 0.617 6.16 0.195

601 .8 0.439 0.7 2 0.023

72 6.5 0.783 12 5.39 3.97 4

603.5 0.571 2.44 0.077

6 39.1 0.628 88.01 2.790

652.3 0.5 04 51 .16 1.622

612.7 0.403 11.61 0.368

674.9 0.628 73.8 5 2.341

6 03.8 0.524 7.7 3 0.245

601.9 0.718 0.85 0.027

RESULTS FO

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES
2 TEST 13 RUN 1204 DONE ON 31472 1010

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIPTION

0118C

0 618D

0618C

0219A

0219B

0 91 9 A

0919B

0718C

C718D

0319A

031^8

CH 3

CH 4

C H 19

HEATER

CH 1C

HTR 9

CH 29

CH 5

CH 6

HEATER 3

CH 12

EXT

TEMP STD RISE AB NORMALIZE

DEG F DEV INLET T TEMP

622.2 0.597 21.07 0.66 8

605.1 0.408 4.03 0.12 8

6 03.5 0.676 2.40 0.076

611.8 0.4 89 10.73 0.340

613.4 0.597 12.3 5 0.391

648.5 0.567 47.44 1,504

660.8 0.524 59.69 1.89 2

603.4 0.579 2.35 0.074

602.2 1.565 1.12 0.036

642.5 0.668 41.38 1.312

644.9 0.511 43.83 1.389
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PERATING CATA FOR FFM SERIES 2 TEST 13 RUN 1304

WHICH WAS DONF CN 314 72 1033

DESCRIPTION MEAN VALLE STANDARD DEVIATION

HEATER 1 POV.-R KW -0.03 0.0

HEATEP 8,18,19 PQViER 0.0 0.0

HTR. 12, 13,14 POWER 14.54 0.02 2

HTR 2,7,9,17 POWER -0.04 0.0

HTR 4,5,11,15 POWER -0.C8 0.0

HTR 3 ,6,10,16 PCWER -0.12 0.0

TOTAL POWER 13.41 0.0

TEST SECT FLOW, GPM 11.38 0.044

TEST SECT INLET PH. 10.23 0.0 72

TEST SECT CUTLET PR 6.30 0.040

TOTAL FLOW, GPM 2 6.96 0.132

PUMP CUTLrT PP, PSI 8.8 5 0.0 54

PUMP SPEED, RPM 349.36 1.542

8L3WEP SPEED, »PM 64.22 13.315

AIR. FLOW ( 200 F ) CFM 0.98 0.005

TC 31 3 T'ST SECT IN 604.53 1.693

TC 317 TEST SECT CUT 637.50 1.263

TC 300 PUMP OUTLET 603.72 1.904

TC 318 RADIATOR IN 637.55 1.315

TC 334 RADIATOR nLT 603.99 3.282

TC 33 6 PUMP INLET 60 3.31 2.2 58

TC 33 2 RAD AIF IN 308.02 5.160

TC 33 1 PAD AIR CUT 369.73 12.303

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED BY DUMMY FUEL RODS = 49654.10 3TJ/HR

HEAT ADDED TO SODIUM = 50604.11 3TJ/HR

PERCENT HEAT BALANCE = 101.91
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RESJLTS f:OP imcncurJDED JUNCTION THERMOCOUPLES

EFM SERIEES 2 TEST 13 RUN 1304 DONE ON 3 1472 1033

TEMP STD RISE AB NORMALIZE)

DESCRIPTION DEG F DEV INLET T TEMP

TC 1504U CH 37 604.9 1.543 0.39 0.012

TC 1706U Ch 21 604.4 1.348 -0.08 -0.002

TC 1807U ZH. 24 604.7 1.416 0.14 0.004

TC 1108U CH 31 621 .9 1.543 17.41 0.538

TC 0409U CH 13 632.6 1.3 93 28.08 0.868

TC 0 509U CH 3 63 9.8 1.496 35.26 1.090

TC 1009U CH 29 614.6 1.493 10.08 0.312

TC 1409U Ch 17 6 72.6 1.598 68.12 2.106

TC 1609U CH 21 604.6 1.413 0.10 0.003

TC 1914U CH 24 604.8 1.416 0.32 0.010

TC 0815U CH 8 605.1 1.521 0.57 0.018

TC 1316U CH 3 5 741.2 1.415 136.67 4.225

TC 1 516U CH 37 606.3 1.367 1.78 0.055

TC 0817U CH 9 606.9 1.405 2.3 4 0.072

TC 1217U C h 33 700.0 1.466 95.52 2.953

TC 1318U CH 34 676.9 1.607 72.38 2.237

TC 1718U C H 22 605.8 1.548 1.22 0.038

TC 1219U CH 32 691.0 1.530 86.48 2.673

TC 1819U CH 24 605 .5 1.530 0.94 0.02 9

TC 1120U Ch 31 661.4 1.329 56.88 1.758

TC 0 421U Ch 13 652.9 1.605 48.38 1.495

TC 0 521U C h 3 636.2 1.6 05 31.64 0.97 8

TC 1021U Ch 29 651.1 1.453 46.58 1.440

TC 1421U Ch 17 675.2 1.793 70.68 2.185

TC 1621U ZH 21 606.0 1.530 1.46 0.045

FFSULTS POP

FFM SERIES

GROUNDED JUNCTION THERMOCOUPLES

2 TEST 13 RUN 1304 DONE ON 31472 1033

TEMP STD PISE AB NORMALIZED

DESCR [PTION DEG F DEV INLET T TEMP

TC 0118C Ch 3 641.3 1.659 36.77 1.137

TC 0618D Ch 4 621.3 1.745 16.74 0.517

TC 0618C CH 19 616.7 1.784 12.18 0.376

TC 0219A HEATER 2 610.9 1.584 6.37 0.197

TC 0219B CH 10 611.5 1.624 6.9 8 0.216

TC 0 919 A H TP 9 rXT 626.8 1.659 22.27 0.688

TC 0919B CH 29 633.4 1.650 28.89 0.89 3

TC 0718C Ch 5 608.9 1.784 4.3 8 0.135

TC 0718D Ch 6 609.7 2.373 5.20 0.161

TC 0319A HEATER 3 628.4 1.626 23.86 0.738

TC 03198 Ch 12 62 7.9 1.517 23.34 0.721
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RESULTS FOR DUCT WALL THERMOCOUPLES
FFM SERIES 2 TEST 13 RUN 1304 DONE ON 31472 103 3

DESC RIP TION

TC D0B04 DLCT B

TC DOE 04 0 LC T c

TC D0E04 DUCT F

TC COB 0 8 nUCT •a

TC DODOS DLCT rs

TC D0F08 DUCT F

TC DOB 12 OLCT p

TC D0E12 DLCT ~,

TC D0E12 DLCT F

TC D0B16 DLCT B

TC D0D16 D LCT r

TC D0E16 DLCT p

TC D0D18 D- LC T r

TC D OE 1 8 DLCT c

TC DAB 18 DLCT AB

TC DDE 18 DLCT ID C
U- i-

TC DEF18 DLCT CF

TC D0F18 DLCT p

TC DFA18 D LC T Fi

TC 00B21 DLCT p

TC D0D21 DLCT p.

TC D0F21 DLCT F

TC D0B23 D LCT P

TC D0D2 3 D LC T p

TC D0F23 DLCT F

TEMP STD RISE A8 NORMALIZED

DEG E DEV INLET T TEMP

605.2 1. 594 0.6 4 0.02 0

625.6 1.347 21.11 0.65 3

6 05.5 1.340 1.00 0.031

605.3 1.3 72 0.76 0.023

624.0 1.319 19.43 0.60 1

607.2 1.367 2.63 0 . 0 E 3

605.4 1.172 0.92 0.028

638.9 1.442 34.37 1.0S2

6 07.1 1.372 2.58 0.06 0

6 05.8 1.3 47 1.25 0.03 9

653.0 1.3 41 53.44 1.652

608 .6 1.172 4.06 0.125

657.1 1.309 52.61 1.62 6

668.6 1.400 64.0 7 1.980

6 06.2 1.454 1.64 0.05 1

666.8 1.396 62.28 1.925

627.8 1.410 23.24 0.716

6 0 9.8 1.498 5.2 9 0.164

607.2 1.454 2.68 0.08 3

615.0 1.454 10.49 0.324

661 .6 1.422 57.12 1.766

^09.8 1.475 5.2 6 0.163

616.3 1.491 11.74 0.363

667.5 1.567 62.96 1.946

606 .4 1.389 3.86 0.119

RE SULTS FO R THEKMGCC UPLES IN CH ANNEL EXITS
FF>A SER IES 2 TEST 13 RUN 1304 DONE CN 3 14 72 103 3

TEMP STD RISE AB NORMALIZED
DESCRIPTI'DN DEG F DEV INLET T T f" M P

TC EC03 EX IT CH 3 633.0 1.565 28.49 0.881
TC EC16 EX IT CH 16 641.3 1.4 85 36.82 1.138
TC EC17 EX IT CH 17 638.8 1.927 34.28 1.060
TC EC34 EX IT CH 34 694.0 1.815 89.52 2.767
TC EC35 EX IT CH 35 632.3 2.606 27.73 0.85 7
TC EC36 EX IT CH 36 616.5 2.109 11.98 0.370
TC EC06 EX IT CH 6 609.9 1.517 5.34 0.165
TC EC08 EX IT CH 8 616.1 1.638 11.59 0.35 8
TC EC27 EX IT CH 27 619.5 1.578 15.02 0.464

TC EA36 EX IT ANN E^ 6 2 3.4 2.4 77 18.88 0.534
TC EA2? EX IT ANN BC 616.7 0.861 12.14 0.375

TC EA28 E-X IT ANN C 62 0.9 1 .097 16.42 0.503
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TPST 13 PUN 1304 DONE ON 31472 103 3

TEMP STD RISF AB NORMALIZED

DESCRI^ riCN DEG F DEV IM FT T TEMP

TC R0118AB HTP 1 INT 626,9 1.713 22.3 3 0.69 0

TC R 0219AB HT« 2 INT 607.8 1.843 3.2 4 0.100

TC R04184 3 HTR 4 INT 646.0 1.542 41.50 1.283

TC -051 SAB HT« 5 INT 660.0 1.779 55.49 1.715

TC R 1019AB HEATER 10 621 .1 1.631 16.58 0.513

TC p121 SAB H F A T E R 12 6 8 8,0 1.640 83.4 7 2.530

TC R1318DF HFATFP 13 875.1 1.807 270.58 3.364

TC R1418AR HEATER 14 624.7 1 .366 20.19 0.624

TC <1518AB HEATER 15 612.5 1.430 8.02 0.24 8

TC P 1618A3 HFATFP 16 6 0 5.3 1.409 0.7 6 0.02 3

TC R 171 8 A B ;4 F \ T F Q 17 605.8 1 . 665 1.28 0.040

TC R 1817AB nFATER 18 605,2 1.565 0.6 9 0 .021

TC 5 0118BC jD p a j E R 1 634.8 1.605 30.27 0.93 6

TC KOil SCO H c A T E R 1 63 5.1 1.632 30.56 0.94 5

TC R0118DF HE A TFR 1 631 .3 1.229 26.74 0.827

TC R0219|:>C !Xi T - 5' 2 609.1 1.5x4 4.57 0.141

TC '•i 041 SBC MEAT-:0 4 6 5 3.0 1 .362 48.4 9 1.499

TC R 041 8C 3 HEATCP 4 654.2 1.604 49.71 1.537

TC R0418DE HE-A TrR
/

*+ 691 .4 1.631 86.8 8 2.586

TC "- 05183C HEATER 5 657.0 1.504 52.47 1.622

TC -•0518CD HEATFR K 635.3 1 .493 30.61 0.952

TC R0713BC HEATPQ 7 6 0 8.5 1.7 93 3.96 0.122

TC R0718CD (- F A j c p 7 607.8 1.548 3.2 8 0.101

TC r 071 SO HEATcP 7 6 06.6 1.594 2.03 0.063

TC ROS 18BC HEATE*- q 610.0 1.783 5.43 0.168

TC c 1019BC |.j F A T p p 10 623.5 1 .529 18.95 0.586

TC - 1718BC H p A J = p 17 6 06.4 1.564 1.3 9 0.053

TC R 1918'JE H E A T E R 19 604.7 1.484 0.13 0.004
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OPERATING DATA

WHICH -IAS

Pics pcy

CONE CN

SEFIES 2 TEST

31472 1110

13 RUN 1404

DFSCP IPTH

HE- ATP p 1 POKED KW

HE ATEP 8, 18,19 POUFR

HT R 12, 13 , 14 PO'- FR

HTR 2,7,9 , 17 POi- FR

HTR 4,5,11,15 Pr WER

HTR 3,c3,1 0,16 PC 1-.ER

TO TAL PO'a P P

Tr ST SrT.T F L 0 -: , GPM

TE ST S-"CT INLET Pk

TE ST SrXT OUTLET PR

TO TAL CL^ V , GPM

PJ MO Cl,TL
r-- t- n ,-.

* -*~ r- ? PSI

PU MP SP E E D, GPM

BL OWER SPPcrf Rp ' i!

AI o FLOW / o ^ D C 1
1CLu ' 1 iF'-'

TC 31 3 TE ST SrC T i i,_

TC 31 7 TE ST SCCT CUT

TC 3 0 C PO VP OUTL r- T

TC 31 8 FA DI ATOP IN

TC 334 F A "'•• T a T n C: nLT
x r 336 PU vc TNLr T

TC 3X o PA 0 AIC I "j

TC 33 1
' , 41

r- ^ D AIR r LT

MF DEVI UKAN VALLE STANDARD D

-0.03 0.0

0.0 0.0

14.32 0.0

-0.C2 0.022

- 0 , 08 0.0

-0.10 0.022

13.17 U.J

11.34 0.035

10.22 0.049

6.3 3 0 .032

26.47 0.202

3.77 d . 339

347.72 1. 32C

~ . ° 1 5.43 x
r- r*

;. j 11
£• Q .'- '•••-<
^ D U • -> O

6 1 fc . 9 3

5 3 6.45

618.93

5 86.8 3

586.01

305.41

336.32

•J . 2 3 6

0 . 5 3 ,c

•; . 2 0 2

\J .401

1 .27 3

1 •6 ,38u

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE

HEAT SUPPLIED PY DUMMY FUEL RODS = 43902.30 3TJ/HP

HEAT ADDED TO SODIUM = 49715.30 BTJ/HP

PERCENT HFAT BALANCE = 101.66

I
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RESULTS l=OP

EF' SERIES

DUCT WALL THERMOCOUPLES

2 TEST 13 RUN 1404 DONE ON 31472 1110

TEMP STD PISE AB NORMALIZED

DESCR] P TlOf" DEG E DEV INLET T TEMP

TC D0304 DUCT B 586.5 0.379 -0.0 5 -0.002

TC D0E04 DLCT r 613.1 0.263 26.54 0.334

TC D0F04 DUCT F 592.4 0.433 5.86 0.184

TC D0B0 8 DLCT B 587.4 0.527 0.79 0.025

TC DOD08 DLCT c 593.3 0.2 63 6.70 0.211

TC D0F08 DUCT F 6 02.8 0.307 16.18 0.508

TC D OB 12 DUCT p 587.2 0.285 0.61 0.019

TC D0E12 DLCT r 657.8 0.285 71.27 2.240

TC EOF 12 DLCT F 594.5 0.530 7.92 0.249

TC DOB 16 DLCT a. 587.1 0.2 92 0.49 0.015

TC D0D16 DLCT r- 63 5.9 0. 135 49. 2 9 1.549

TC D0F16 DL"T F 605.1 0.379 13.50 0,581

TC D0D18 DLCT n 6 3 4.3 0.340 43.2 5 1 , 5 1 6

TC D OE 1 8 DLCT F 609.9 0.35 2 8 3.32 2.618

TC DAB 18 DLCT AB 5 8 7.9 0 • x 0 7 1.29 0.041

TC D DE 1 8 DLCT P* EO 645.8 0.3 79 59.2 6 1.86 2

TC DEF18 DLCT CB 666.1 0.307 79.5 6 2.500

TC D0F18 DLCT P 612.4 0.599 2 5.80 0 .811

TC DFA18 DLCT FA 594.2 0.2 63 7.66 0.241

TC D0B21 DLCT B 591.3 0.438 4.70 0. 148

TC D0C21 OLCT p 634.2 0.4 03 47.59 1.496

TC D0F21 DLCT E 6 06.4 0.4 60 19.8 2 0.623

TC D0B23 DLCT F 592.5 0.4 48 5.96 0.187

TC COD 2 3 DLCT f- 632.8 0.244 46.19 1.45 2

TC D0F23 DLCT r 5 96.3 0.237 9.69 0.305

RESULTS p0P

FFM SERIES

THPPMOCOU^LES IN CHANNEL EXITS

2 TEST 13 RUN 1404 DONE ON 31472 1110

DESCRIDTION

TC EC03 rX IT CH 3

TC EC16 EX IT CH 16

TC EC17 EX IT CH 17

TC EC34 FX IT CH 34

TC EC35 EX IT CH 35

TC EC36 EX IT CH 36

TC EC06 EXIT CH 6

TC EC08 EX IT CH 8

TC EC27 EX U CH 27

TC EA3 6 EX IT ANN E F

TC E A27 EX IT ANN BC

TC EA2 3 EX IT ANN £

TEMP STD RISE AB NORMAL I Z

DEG F DEV INLET T TFMp

613.6 0.714 32.03 1.007

640.9 0.829 54.32 1.707

667.5 0.491 80.88 2.542

676.8 0.733 90.17 2.834

636.7 0.193 50.09 1.574

618.0 1.406 31.38 0.98 6

589.9 0.367 3.33 0.105

594.7 0.550 8.08 0.2 54

605.1 0.439 18.48 0.58 1

617.0 1.679 30.39 0.955

608.3 1.2 05 21.69 0.582

615.9 0.863 29.35 0.92 2
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RESULTS FOR THERMOCOUPLES INSIDE HEATERS

EFM SERIES 2 TEST 13 RUN 1404 DONE ON 31472 1110

TEMP STD RISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC SQ118A8 HTP 1 INT 604,2 0.174 17,59 0.553

TC R0219A6 HTR 2 INT 5E8.1 0.388 1.54 0.048

TC R0418AB HTR 4 INT 606.3 0.448 19.70 0,619

TC R0518AB HTR 5 INT 624.7 0,624 38.08 1.197

TC R1019AB HEATER 10 593.8 0.3 16 7.26 0.228

TC R 1218AB HEA TER 12 653,3 0.448 66.69 2.096

TC R13180E HFATER 13 678.7 0.415 92.16 2.896

TC R. 1418 AB HEA TER 14 86 2.3 0.543 275.70 3.664

TC R1518AB HEAT-c 15 614.6 0.244 28.0 5 0.831

TC R 1618AB HEATFR 16 588.8 0.316 2.22 0.070

TC R1718AB HEATER 17 588.4 0,5 59 1.86 0.058

TC R1817AB HEATEP 18 587.3 0.5 82 0.75 0.024

TC P01188C PJP^ t cq
i 605 , 6 0.242 19.01 0,597

TC R0U8C0 HEATCR i 605.4 0.372 18.8.3 0,592

TC R0118DE HEATP5 i 600,7 0.463 14.12 0.444

TC P0219BC HEATEP 2 588.8 0.342 2.2 5 0.C71

TC P041 SBC HE* T-^R 4 611.7 0.479 25.13 0,790

TC R0418CD HEA TFR 4 612,5 0.265 25,92 0.815

TC R0418DE HE£ TE" 4 627.6 0 .265 40.9 8 1.288

TC P05183C h c a T ^ R 5 622.5 0.253 35.97 1.13 0

TC R05I8CD HEA TER 5 613.5 0.192 26,9 1 0.846

TC 3 0718BC HEATFC 7 5 8 8.7 0.466 2.09 0.066

TO R0718CD HEATER 7 588.4 0,386 1.8 3 0.058

T C R0718DE -J CD A JF» 7 5 87.9 0.342 1,37 0.043

TC R0318BC HFATEP ft 567.9 0,561 1.35 0.042

TC R1019BC ufaTER 10 594.2 0.3 50 7.61 0.239

TC F 17183C HEATER 17 5 £ 8 . 3 0.233 1.70 0.053

TC R1913DE HEATER 19 585.9 0.381 -0 . 7 2 -0.02 3
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RATING DATA FOR FFM SERIES 2 TEST 13 RUN 150 4

WHICH WAS DONE CN 31472 1157

DESCRIPTION MEAN VALUE STANDARD DEVIATION

HEATER 1 POWER KW -0.03 0.0

HEATER 8,18,19 POKER 0.0 0.0

HTR 12, 13,14 POWER -0.C8 0.0
HTR 2 ,7,9,17 POWER -0.03 0.021

HTR 4,5,11,15 POWER 14.36 0.016
HTR 3 ,6,10,16 PCWER -0. 12 0.0
TOTAL POWER 13.17 0.0

TEST SECT ^LQW, GPM 11.36 0,071

TEST SECT INLET PR 10.33 0.0 80
TEST SECT CUTLET PR 6.36 0.041

TOTAL !=LOw, GPM 26.49 0.352
PUMP CUTLET PR, PS I 8.74 0.067

PUMP SPEED, apw 350.C7 1.328

BLOWER SPPED, RPV 57.25 18.617
AIR FLOW 1200 F) CFM 0.9 7 0.015
TC 31 3 TEST SECT IN 611.15 3.815
TC 317 TEST SECT cut 643.15 3.451
TC 30C PUMP OUTLET 613.8C 2.396
TC 318 RADIATOR IN 642.26 3.716
TC 334 RADIATOR OLT 621.76 1.349
TC 336 PUMP INLET 614.51 2.37 5

TC 332 RAD AIR IN 334.17 5.491
TC 331 RAD AIP OUT 32 8.58 19.122

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS = 49039.40 BTU/HR
HEAT ADDED TO SODIUM = 48943,04 BTU/HR
PERCENT HFAT BALANCE = 99.30



-rrSULTS FO

EFM SERIES

UNGROUNDED

2 TEST 13

DESCRIPTION

TC 1504U CH 37

TC 1706U C H 21

TC 1807U CH 24

TC 1108U CH 31

TC 0 409U C H 13

TC 0509U C E 3

TC 1009U C E 29
-rr
1 o 1409U CH 17

TC 1609U C H 21

TC 1914U C H 24

TC 0 815U CH g

TC 1316U CH 35

TC 1516U C H 37

TC 0817U C H 9

TC 1217U 0 H 33

TC 1318U C H 34

TC 1718U C H 22

TC 1219U CH 32

TC 1819U ZH 24

TC 112 0U CH 31

TC 0 42 1 U Z H 13

TC 0 521U Z H 33

TC 1021U C h 29

TC 1421U C H 17

TC 1621U CH 21

385

JUNCTION

RUN 1504

TEMP

DEG F

684.4

612.7

611.3

611.3

611 .6

624.0

610.9

639.4

63 3.7

610.7

611 .3

6 59.4

727.4

611 ,

652

662

62 3,

6 50.8

611.1

634,

622<

651,

624,

697.2

634.0

3

'7

3

2

7

,0

3

'9

THERMOCOUPLES

DONE ON 31472 1157

STD

DEV

3.788

3.797

3.657

3.6 22

3.759

3.918

3.943

3.8 34

,871

925

819

.6 80

938

727

731

-949

938

8 67

924

9 86

'338

,6 40

,6 96

,840

,776

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3,

3.

3,

RISE A8

INLET T

73

1

0

0

0

12

-0

28

22

-0

0

48

1 16

0

41

51

12

39

-0

23

10

40

13

86

22

.24

.51

.13

.14

.46

.89

.23

.26

.57

.48

.12

.22

.24

.17

.52

.1 1

.01

.7 0

.07

.53

.31

.17

.73

.03

.86

NORMALIZE1

TEMP

2.284

0.047

0.004

0.00 4

0.014

0.402

-0.007

0.881

0.704

-0,015

0,004

1,504

3.625

0.005

1.295

1.594

0.375

1,238

-0.00 2

0.734

0.337

1.253

0.42 8

2.683

0.713

RESULTS FOR

EFM SERIES

GR^UND-D JUNCTION THERMOCOUPLES

2 TEST 13 RUN 15C4 DONE ON 31472 1157

DESCRI P TION

TC 0 113C C H 3

TC 0618D CH 4

TC 0 618C C H 19

TC 0 21 9 A H FATE?

TC 02198 CH 10

TC 0919A HTP 9

TC 0919B CH 29

TC 0718C CH 5

TC 0718D CH 6

TC 0319A HEATE?

TC 0319B CH 12

EXT

TEMP STD RISE A3 NORMALIZED

DEG E DEV INLET T TEMP

630.9 3.782 19.78 0.617

690.6 3.640 79,41 2.477

722.9 3.920 111.73 3.485

612.6 3.626 1.41 0.044

611 .9 3.778 0.80 0.025

612.9 3.306 1.79 0.056

614.9 3.810 3.71 0.116

616,3 3.778 5.16 0.161

615.5 4.5 04 4.38 0.137

613.8 3.845 2.6 0 0.081

613.6 3.789 2.45 0.076



386

PFSULTS FOP

FF--<- SERIES

DLCT WALL THE F MCCOUPLE S

2 T^ST 13 PUN 15C4 DONE ON 31472 1157

DESCRIPTION

TC DOB 04 DUCT a

TC D0E04 DLCT c

TC D0F04 D LC T f

TC DOB 0 8 DUCT o

TC DODOS DUCT r

TC D0F08 DUCT F

TC D OB 1 2 DUCT p

TC D0E12 DUCT —

TC D0P12 DLCT r

TC DOB 16 D LC T a

TC D 00 1 6 DLCT '—/

TC DOE 16 DLCT X3

TC D0D18 DLCT c

TC D0E18 DLCT r

TC DA318 DLCT AP

TC DDE18 DUCT DE

TC DEF18 DLCT -D F

TC D0E18 D LC T P

TC DBA 18 DUCT FA

TC D0B21 DLCT P;

TC D0D21 D LC T CS

TC D0F21 DLCT F

TC DOB2 3 0 LC T B

TC D0D23 DUCT n

TC D0E23 DLCT p

TE'sip STD PISE AB NORMALIZE)

DEG F DEV INLET T TEMP

610.7 3.777 -0.4 4 -0 .014

614.2 3.800 3.09 0,09 6

637.8 3.750 26.69 0.832

611.2 3.349 0.0 3 0.001

611.4 3.966 0.2 7 0.008

655.8 3.685 44.68 1,394

611.1 3.615 -0.0 9 -0.00 3

650.9 3.613 39.7 6 1.240

632.4 3.754 21.29 0.664

6 11.3 3.313 0.15 3.00 5

6 31.2 3.750 20.0 3 0.625

666.7 3.634 55.5 8 1.73 3

634.6 3.6 07 2 3.67 0.738

659.2 3. 755 48.02 1.498

613.0 3.793 1.87 0,058

644.6 3.724 33.44 1.04 3

679.0 3.593 67.86 2.116

685.5 3.8 33 74.3 9 2.320

623.9 3.8 08 22.73 0.710

612.1 3. 845 0.9 9 0.031

635.6 3.7 96 24.43 0.76 2

676.3 3.745 65.11 2.031

613.7 3.788 2.55 0.080

636.7 3.579 25.5 8 0.793

651,2 3.710 40.04 1,249

RE'5ULTS FOR "THERMOCOUPLES IN CHANNEL EXITS

FFM SEP IES 7 TE ST 13 RUN 15 04 DONE ON 31472 11 57

TEMP STD PISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC EC03 EX IT CH 3 65 0.7 2.932 39.55 1.234

TC EC16 EX IT CH 16 656.5 3.301 45.32 1.413

TC EC17 EX IT CH 17 684.7 4.542 73.58 2.29 5

TC EC34 EX IT CH 34 698.7 3.660 87.5 9 2.732

TC EC35 EXIT CH 35 6 89.5 3.2 37 78.35 2.444

TC EC36 EX IT CH 36 667.4 3.678 56.25 1,754

TC EC06 EX IT Ch 6 615.9 3.720 4.74 0.143

TC EC08 EX IT CH 8 615.1 3.802 3.93 0.123

TC EC27 EX IT CH 27 626.4 4.635 15.23 0.47 5

TC EA36 EX IT AN!^' EF 655.8 4.790 44.69 1.394

TC EA27 EXIT ANr\i ac 627.9 4.225 16.77 0.523

TC EA28 EXIT ANf-1 c 636.9 4.095 25.75 0.803



RESULTS FO

FF« SERIES

387

THEPMOCOUPLES INSIDE HEATERS

2 TEST 13 RUN 1504 DONE ON 31472 1157

TEMP STD RISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC R0118AB HTP 1 INT 640.0 3.829 28.8 2 0.899

TC R0219AB HTR 2 INT 612.8 3.754 1.64 0.051

TC R041 8A3 HTR 4 [NT 62 3.5 3.907 12.39 0.386

TC R0518AB HTR 5 INT 6 43.7 3. 850 32.58 1.016

TC R1019AB HEATER 10 612.9 3.975 1.74 0.054

TC R1218A3 i-;P a D-pfi 12 646.9 3.688 35.73 1.114

TC R1318DE HEATPR 13 658.6 3.726 47.49 1.481

TC R141 SAB HEATFR 14 66 8.2 3.72 8 77.01 2.402

TC R1518AB HEATER 15 848.6 3.7 07 237.47 7.406

TC R1616AB HEAT-R 16 628.2 3.968 17.02 0.531

TC a 171 BAB HFiTpo 17 621.4 3.778 10.24 0.319

TC R1817AB HEATER 18 611.2 3.7 37 0.0 9 0.003

TC R0118BC HEA TER 1 633.4 3.804 22.21 0.693

TC »0118C0 HE-TCR 1 6 32.8 3.6 37 21.60 0.674

TC P0118DE HESTER 1 623.8 3.788 12.61 0.393

TC «0219BC HEATER D 613.6 3. 826 2.46 0.077

TC R041 8BC HEATFR 4 627,9 3.7 82 16.78 0.523

TC R0413CD HEATER 4 628.6 3.341 17.46 0.545

TC R0418DE HEATFR 4 634.2 3.7 36 23.05 0.719

TC P0518BC HFATEP 5 645.2 3.613 34.06 1.062

TC <0613CD HEATER 5 653.3 3.577 42.16 1.315

TC R071 SBC HEATEP 7 614.7 4.012 3.59 0.112

TC R0718CD HEATER- 7 614.2 3.659 3.01 0.0 94

TC R07180E HE A T -• P 7 612.4 3.334 1.21 0.038

TC R0S18bC HEATER p 611.1 3. 847 -0.06 -0.00 2

TC R10193C HEATER 10 613.3 3. 740 2,18 0.068

TC R17183C HEATER 17 6 21.0 3.8 00 9.81 0.306

TC R1918DE HEATFR 19 611.1 3.707 -0.0 3 -0.001



OPERATING CATA PO' FFV SERIES 2 TEST 13 RUN 1604

WHICH WAS CCm CN 31472 1220

DE SCRIPTION

nFATE R 1 PPWEC KW

HEATER 8, 18,19 P OWER

HTR 12 ,13 ,14 PO WER

HTR 2 , 7,9 ,17 POV ER

HTR 4, 5,11,15 PC ••J E R

HTR 3, 6,1 0,16 PC WER

TOTAL o q ;,j r p

TEST S "CT ^LOW, GPM

TrST S rCT INLET PR

TEST S ECT OUTLET PR

TOTAL CL0 '•', GPM
PUMP C JTL FT PP, PSI
pijmip SPEE C , RPM

BLOWER SP PRO, RP M

AIR FL: •j ij
(200 P) CrM

TC 312 Tr ST SECT IN

TC 317 TR ST SECT OUT

TC 30 0 PU MP OUTL ET

TC 318 Q "i DIATCR IN

TC 33 4 PA niATOP OLT

TO 3 3 6 PU ivf INLr T

TC 332 K ._. •" AIR I N

TC 33 1 RA "• AIR 0 LT

MEAN VALUE

-0.03

0.0

-0.C8

-0.01

-0.08

14.17

13.22

11.43

10.32

6.36

26.56

8.78

348.64

57.44

0.9S

609.2 1

641.81

6 07.8 0

641.36

609.33

608.11

316.97

365.71

STANDARD DEVIATE

0. 0

0. 0

0. 0

CJ . 018
'S

0

0. 018

0. 107

0. 041

0.086

0.050

0.25u

0.03 6

1.256

0.552

u • 0 d4

0.303

0.963

0,352

0,767

0.511

0.4C1

1.482

1 1.966

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNCL

HEAT SUPPLIED BY DUMMY FUEL

hEAT ADDED TO SODIU-

PERCENT H"DAT BALANCP

ODS = 43390.55 BTU/HR

5019.3.71 BTU/HR

103.73
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RESULTS F OP UNGROUNDED JUNCTION THERMOCCUPLES

FFl-1 SFRIC s 2 tcST 13 RUN 16C4 DONE ON 31472 12 2 0

TE MP STD RISE A3 NORMALIZED

DESCRI PTION DEG E DEV INLET T TEMP

TC 1504U CH 37 620.4 0.666 11.16 0.355

TC 1706U CH 21 6 36.2 0.559 27.02 0.860

TC 1807U CH 24 610.2 0.790 0.9 8 0.031

TC 1 108 U Z H 31 608.9 0.517 -0.31 -0.010

TC 0409U CH 13 609.6 0.716 0.36 0.011

TC 0 509U CH 3 610.3 0.679 1.55 0.049

TC 1009U CH 29 609.3 0.650 0.0 9 0.003

TC 1409U CH 17 612.3 0.946 3.14 0.100

TC 1609U CH 21 73 7.5 0.6 37 128.2 9 4.032

TC 1914U C H 24 609.9 0.822 0.6 3 0.022

TC 0815U ZH 8 609.7 0.835 0.53 0.017

TC 1316U CH 35 646.9 0.7 37 37.73 1.200

TC 1516U C H 37 691.9 1.049 82.71 2.632

TC 0817U ZH 9 609.3 0.650 0.07 0.002

TC 1217U C H 3 3 638.1 0.8 92 28.89 0.919

TC 1318U Ch 34 651.1 0.639 41.87 1.332

TC 1718U CH 22 667.3 0.955 58.06 1.847

TC 1219U C H 32 635.9 0.867 26.71 0.350

TC 1819U CH 24 611.6 0.811 2.37 0.075

TC 1120U ZH 31 621.3 0.609 12.06 0.384

TC 0 42 1 U C H 13 613.0 0.755 3.75 0.119

TC 0521U C H 3 627.3 0.514 18,14 0.57 7

TC 1021U CH 29 615.0 0.947 5.83 0.185

TC 1421U C H 17 6 53.8 0.900 44.6 0 1.419

TC 1621U ZH 21 737.9 0. 946 128.70 4.095

ESULTS FOP

•PM SERIES

GROUNDED JUNCTION THERMOCOUPLES
2 TEST 13 RUN 1604 DONE ON 31472 122 0

TE^P STD RISE AB NORMALIZED

DESCRI P TION DEG f DEV INLET T TEMP

TC 0 11SC CH 3 615.9 0.924 6.71 0.213

TC 0618D CH 4 655.4 1.028 46.2 4 1.471

TC 0618C CH 19 684,3 0.8 92 75.5 9 2.405

TC 0219A HFATE» 2 610.1 0.840 0.36 0.027

TC 0219B CH 10 609.8 0.769 0.61 0.019

TC 0919A HTR 9 EXT 610.0 0.881 0.78 0.025

TC 09193 CH 29 610.6 0.760 1.42 0.045

TC 0 718C CH 5 616.4 0.867 7.21 0.229

TC 0718D CH 6 618.6 1.418 9.38 0.298

TC 0319A HEATER 3 610.0 0.887 0.73 0.025

TC 0 31 98 CH 12 609,8 0.619 0.58 0.018
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RtSULTS FDR DUCT WALL THERMCCQUPLES

FFM SERIES 2 TEST 13 RUN 1604 DON^ ON 3 1472 122 0

TEMP STD RI SE AB NORMALIZED

DESCRIPTION DEG F DEV INLET T TEMP

TC D0B04 DUCT B 610.2 0.9 96 1.02 0.032

TC D0E04 DLCT r 610.0 0.738 0.82 0.026

TC D0F04 DLCT F 628.3 0.787 19,11 0.S08

TC DOB 08 DUCT B 610.8 0.823 1.64 0.052

TC 00008 DLCT D 609.7 0.7 09 0.50 0.016

TC D0EC8 DUCT P 665.3 1.055 56.04 1.73 3

TC DOB 12 DLCT B 611 .5 0. 963 2.26 0.072

TC DOE 12 DLCT c 628.4 0.6 97 19.23 0.612

TC D0F12 DLCT F 660.0 0.935 50.8 4 1.618

TC DOB 16 DLCT n. 611.8 0. 733 2.54 0.081

TC D0D16 DLCT D 617.4 0.787 8.15 0,259

TC D0F16 DLCT p 6 81.8 0.920 72.60 2.310

TC D0D18 DLCT n 621.0 0.753 11.83 0.376

TC DOE 13 DLCT c 642 .4 0.313 33.2 2 1.05 7

TC DAB18 DLCT h c 619.5 0.982 10.30 0.323

TC DDE18 DLCT n c 627.7 0.787 18.51 0.589

TC DEF18 DLCT RF 649.3 0.835 40.0 5 1.274

TC D0E18 DLCT F 6 96.6 0.955 37.42 2.782

TC DF.A18 DUCT FA 721.1 0.812 1 11.8 8 3.56 0

TC D0B21 DLCT P 612.5 0. 759 3.34 0.106

TC D0D21 D LC T A 623.0 0.9 02 13.80 0.439

TC D0E21 DLCT C 743.4 0.924 134.19 4.270

TC D032 3 DLCT D 612.9 0.7 59 3.72 0.118

TC D0D23 DLCT 0 624.2 1.038 15.03 0.473

TC D0F2 3 DLCT F 730.8 0.8 09 121.60 3.869

RESULTS POP THERMOCOUPLES IN CHANNEL EXITS

EFM SERIES 2 TEST 13 RUN 1604 DONE ON 31472 1220

TEMP STD RISE AB NORMALIZED

DESCRIPTH3N DEG E DEV INLET T TEMP

TC EC03 EX IT CH 3 634.4 0.332 25.15 0.800

TC EC16 EX IT CH 16 636.7 0.769 27.49 0.875

TC EC17 EX IT CH 17 650.8 0.718 41.64 1.325

TC EC34 EX IT CH 34 679.6 0.886 70.44 2.241

TC EC35 EX IT CH 35 705.0 0.530 95.80 3.048

TC EC36 EX IT CH 36 702.4 1.795 93.22 2.966

TC EC06 EX IT CH 6 616.0 0.897 6.79 0.216

TC EC08 EX IT CH 8 612.7 0.929 3.46 0.110

TC EC27 EX IT CH 27 622.8 1.194 13.5 6 0.431

TC EA3 6 EX IT ANN EP 660.7 1.877 51.46 1.637

TC EA27 EX IT ANN BC 624.8 1.289 15.55 0.495

TC EA28 EX IT ANN, C 634.0 2.064 24.83 0.790
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SULTS FOR THERMOCOUPLES INSIDE HEATERS

M SERIES 2 TEST 13 RUN 1604 DONE ON 31472 1220

TEMP STD RISE AB NORMALIZED

DESCRIP TION DEG F DEV INLET T TEMP

TC R0118A3 HTR 1 INT 622.8 0.691 13.57 0.432

TC RQ219A3 HTR 2 INT 611.6 1.0 05 2.44 0.078

TC R0418A3 HTR 4 INT 612.9 0.991 3.65 0.116

TC E0518A3 HTR 5 INT 620.0 0.733 10.78 0.343

TC R1019A8 HEATER 10 610.4 0.924 1.17 0.037

TC R1213A3 HEATER 12 631.8 1.009 22.59 0.719

TC R1318DE HEATER 13 645,4 0.924 36.17 1.151

TC R1418AB HEATER 14 660.3 1.028 51.06 1.62 5

TC R1518A8 HEATER 15 706.7 0.772 97.52 3.103

TC R1618A8 HEATER 16 964.0 0.775 354.81 11.289

TC R 1718AB HEATFR 17 656.4 0.863 47.20 1.502

TC R1317AB HEATER 18 612.2 0.915 2,97 0.094

TC R0118BC HEATER 1 617.9 0.354 8,74 0.278

TC R0118C0 HEATFR 1 617.0 0.786 7.78 0.24 8

TC R0118DE HEATER I 614.1 0.875 4.85 0.154

TC R02198C hp >\ yep 2 612.1 0.962 2.89 0.092

TC R0418BC HEA TER 4 613.8 1.005 4.61 0.147

TC R0418CD HEATER 4 614.6 1.005 5,41 0.172

TC R0418DE ^p A j fv: 4 616.2 1.02 8 7.01 0,22 3

TC R 0518BC j-CATf-p 5 621 .2 0.926 11.96 0.38 1

TC R051 SCO HEATER 5 625.9 0. 962 16.71 0.532

TC P0718BC HEATER 7 615,0 1.263 5.79 0.184

TC R0718CD HEATER 7 613.8 0.929 4.60 0.146

TC R0718DE HEATER 7 612.2 1 . 1 02 2.9 5 0.094

TC R08133C HEA TER P- 609.9 1.02 8 0,74 0.024

TC R 10193C HEATER 10 610.5 0.914 0.041

TC R1718BC HEATRR 17 653.4 0.879 44.22 1.407

TC R 1918DE HEATER 19 608.8 0.727 -0.40 -0.013
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OPERATING DATA

WHICH WAS

fqp pfw SERIES

DONE ON 31472

OESCR IPTION

HEATE

HEATE

HTR 1

HTR 2

HTR 4

HTR 3

TOTAL

TEST

TEST

TcST

TOTAL

PuMP

PUMP

P 1

F 8,

2, 13

,7,9

,5,1

,6,1

POW

SECT

S^CT

S-CT

PLO

CUTL

SPF'F

R S P

LOW

3 TE

7 TE

C PU

8 RA

4 R A

TC

TC

TC

TC

TC

TC

TC

TC

31

31

30

31

33

33

33

33

PL

RA

1 RA

POWER

18,19

, 14 PO

,17 90

1,15 P

0,16 P

E ^

RLOW,

INLFT

OUTLP

W, GPM

FT PR,

0 , PPM

EED, R

(200 F

ST SEC

ST SEC

MP OUT

DIATOR

DIATOR.

MP I NL

C AIR

D AIR

KW

POWER

WER

W—R

OWER

PWEP

GPM

PR

T PR

PSI

PM

) CFM

T IN

T CUT

LET

IN

OLT

FT

IN

OLT

2 TEST 13 RUN 1704

302

MEAN VALUE STANDARD D

-0.03 0.0

0.0 0.011

-0.C8 0.0

14.14 0.02 5

-0.C8 0.0

-0.12 0.0

13.41 0.0

11.48 0.046

10.30 0.094

6.37 0.053

26.59 0.292

8.74 0.048

34 9.70 1.16 5

40.11 1,405

0.9 7 O.OOR

605.35 1.334

636,85 1.336

606,10 1.342

636,81 1.2F1

610,93 2.449

606.38 1.483

330,56 5.663

336.11 12.082

:V I AT ION

HEAT BALANCE ON SODIUM FLOWING

HEAT SUPPLIED BY DUMMY FUEL ROt

HEAT ADDED TO SODIUM

°ERCENT HEAT BALANCE

THRCUGH BUNDLE

S = 48283.10 BTU/HR

48754.99 BTU/HR

100.97
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RESULTS FOP

FFM SERIES

DUCT WALL THERMOCOUPLES

2 TEST 13 RUN 17C4 DON: ON 31472 1302

DESCRI^ TION

TC D0B04 DUCT c.

TC D0E04 DUCT p

TC D0F04 DLCT C

TC D0B0 8 OLCT a

TC DODOS DLCT r

TC D0F08 DLCT P

TC DOB 12 DLCT
rs

TC D0E12 DLCT t

TC DOE 12 DLCT P

TC D0316 DLCT O

TC 00Q16 D LC T rs

TC DOE 16 DLCT F

TC D0D18 D LC T D

TC D0E18 DLCT c

TC DAB18 DLCT A p-

TC DDE 18 DUCT r c

TC DEF18 DUCT E F

TC D OF 1 8 DLCT F

TC DFA18 DUCT FA

TC 0 OB 21 DLCT Q

TC D0D21 DLCT r

TC D0F21 ^UCT F

TC D0B2 3 DLCT p

TC D0D2 3 DLCT D

TC D0F23 nLCT p

TEMP STD RISE AB NORMALIZED

DEG F DEV INLET T TEMP

605.7 1.353 0.38 0.012

6 05.5 1.382 0.14 0.00 4

6 06.9 1.400 1.59 0.05 1

606.6 1.2 73 1.29 0.041

605.5 1.317 0.20 0.006

615.5 1.319 10.13 0,325

6 09.0 1.331 3.70 0.119

610.1 1.407 4.75 0.152

643.5 1.3 20 38.11 1,222

612 .4 1,3 53 7.0 7 0.227

607.6 1.2 38 2.2 4 0.07 2

648.0 1.321 42.65 1,36 7

608.7 1.450 3.3 6 0.108

621 .8 1,360 16.49 0.529

63 0.1 1.344 24.72 0,79 2

611 .9 1.2 91 6.6 0 0.212

623.3 1.266 17.91 0.574

649.2 1.301 43.84 1.405

681 .0 1.277 75.67 2.425

610.7 1.269 5,39 0.173

610.4 1.202 5.06 0.16 2

669.2 1.267 63.8 8 2.048

610.2 1.322 4.8o 0.156

611 .1 1.149 5.76 0.165

638 .8 1.253 83.42 2.674

RESULTS CDE THERMOCOUPLES IN CHANNEL EXITS

FFM SERIES 2 TEST 13 RUN 1704 DONE ON 31472 1302

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

DESCRIDTICN

EC03

EC16

EC17

EC34

EC35

EC36

EC06

EC08

EC27

EA3 6

EA27

EA28

EX IT

EX IT

EX IT

EX IT

FX IT

EX IT

EX IT

EX IT

EX IT

EX IT

EX IT

EX IT

CH

CH

CH

CH

CH

CH

CH

CH

CH

A N N

ANP

ANN

3

16

17

34

35

36

6

8

27

EF

c

TE M P

DEG '<

624.6

622.3

630.5

641 .5

657.2

667.4

625.3

610.7

614.6

658.3

615.3

622.5

STD

DEV

1.222

1.081

1.152

1.278

1.375

1 .468

1.256

1.309

1.173

1.625

1.227

1.066

RISE AB

INLET T

19,30

16.92

25.16

36.17

51.83

62.0 9

20,40

5.38

9.23

52.99

9.9 9

17.12

NORMALIZED

TEMP

0.619

0.54 2

0.80 6

1.159

1.661

1.990

0.654

0.172

0.296

1.698

0.320

0.549
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OPERATING CATA

WHICH WAS

FOR FFM SERIES 2 TEST 13 PUN 1804

DONE CN 31472 1334

PTI ON MEAN VALUE STANDARD DEVIATION

CInER kw -0.03 0.009

8,19 POkFR 14. 13 0.018

14 POV.FR -0.C3 0.0

17 POWER -0.01 0.018

,15 POWER -0.08 0.0

,16 PCWER -0.12 0.0
o 13.07 0.131

FLO-, GPM 11.44 0.072

INLFT PR 10.30 0.394

OUTLET PR 6.30 0.066

, GPM 26.58 0.286

T PR, PS I 8.71 0.06 7

, PPM 349.44 1.574

ED, RPM 24.27 1.604

200 F) CFM 0.97 0.009

T SECT IN 592.40 0.46 3

T SECT CUT 623.52 0.44 9

P OUTLET . 592.27 0.2 98

IA TOR IN 623.39 0.5 63

IA TOR OLT 595.53 1.199

P INLET 592.17 0.359

A I c IN 317.52 1.596

AIR CUT 341.86 4.135

HEATE

HEATE

HTR 1

HTR 2

HTR 4

HTR 3

TOTAL

TEST

TEST

TEST

TOTAL

PUMP

PUMP

BLOvJE

AIR F

TC 31

TC

TC

TC

TC

TC

TC

TC

31

30

31

33

33

33

33

RIP

R 8, 1

2,13,
»7,9,

,5,11

f6,10

PORE

SECT

SCCT

SECT

FLOW

OUTLE

SPEEC

F SPP

LOW (

3 TE S

7 TCS

C PUM

RAD

RAD

PUN-

PAD

RAD

HEAT BALANCE ON SODIUM LOWING THROUGH BUNDLE

HEAT SUPPLICD RY DUMMY FUEL RODS = 48253.95 BTU/HR

HEAT 4CDED Tn SODIUM = 48172.23 3TJ/HR

PERCENT HEAT BALANCE = 99.83
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RESULTS FOP DUCT WALL THERMOCOUPLES

EFM SERIES 2 T^ST 13 RUN 18C4 DONE ON 31472 1334

TEMP STD RISE AB NURMALIZ

DESCR) PTior DEG F DE V INLET T TEMP

TC D0B04 DLCT o 598.4 0,587 5.97 0.192

TC D0E04 DUCT c 5 92.4 0.5 25 0.02 0.001

TC DOF04 DLCT F 592.7 0.46.3 0.34 0.011

TC D0808 DUCT p 598.0 0.405 5.62 0.180

TC DODO 8 DLCT r-

592.1 0.6 36 -0.26 -0.00 8

TC D0F08 DLCT f 595.7 0.463 3.2 6 0.105

TC D OB 12 DUCT A 607.4 0.465 15.02 0.482

TC D0E12 DLCT P 5 94 .9 0.299 2.54 0.081
TC D0E12 oia r 630.2 0.559 37,7 6 1.211

TC DOB 16 DLCT A 625.4 0.5 25 33.04 1.060

TC D0D16 DLCT n 593.3 0.417 0.93 0.030

TC DOE 16 DLCT 4-

627.4 0,449 34.98 1. 1 ? 2

TC D0D18 DLCT r- 5 94.8 0 . 5 0 3 2.43 0.078

TC DOE 18 DLCT c 606 . 8 0.503 14,3 7 0.46 1

TC DAB18 DLCT A p 635.3 0.2 -33 92.85 2.979

TC DDE18 DLCT p- X 5 97.7 0.441 5.29 0.170

TC DEF18 DUCT E F 6 09.6 0.4 63 17,09 0.548

TC DOE 18 DLCT c 62 5.6 0.449 33.18 1.064

TC DFA13 DUCT FA 642.1 0.4 24 49.66 1.593

TC 0 03 2 1 DLCT e 610.1 0,424 17.68 0.5x7

TC D0D21 DUCT r 595,8 0.3 28 3.44 0.110

TC D0E21 DLCT F 633.3 0.300 40.8 8 1.311

TC D0B23 DLCT
Q

6 0 3 . 3 0.424 15.86 0.50 9

TC D0D23 DLCT A
Li 5 96.6 0.499 4.21 0.135

TC D0F2 3 DLCT C 656.0 0.383 6 3.64 2.042

RESULTS FOP

FFM SERIES
THERMOCOUPLES
2 TEST 13

FS I N CH-dNNEL EXITS

RUN 13 04 DONE ON 31472 1334

TEMP STD SISF AB NORMAL 11

DEG r DEV INLET T TEMP

601 .9 0.145 9.46 0.30 3

6 02 . 6 0.496 10.2 2 0,32 8

607.8 0. 102 15.38 0. '+9 3

622.3 0.5 59 29.86 0.95 8

630.9 0.6 03 38,5 1 1.235

641.3 0.527 48.86 1.567

616.8 2.133 24.36 0.781

609.4 2.273 17.03 0.546

600.2 1.379 7.76 0.249

63 8.5 0.9 49 46.07 1.478

601.4 0.903 8.96 0.287

605.1 1.0 90 12.70 0.40 7

DESCRIPTION

TC EC03 EX IT CH 3

TC EC16 EX IT CH 16

TC EC17 EX IT CH 17

TC EC34 EX IT CH 34

TC EC35 EX IT CH 35

TC EC3 6 EX IT CH 36

TC EC06 EX IT CH 6

TC EC08 EX IT CH 8

TC EC27 EX IT CH 27

TC EA36 EX IT ANh- h-

TC EA27 EX IT ANNi g

TC EA28 EX IT ANri C
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RESULTS FOR THFRMC•COUPLES INSIDE HEATERS

FF"1 SERIES 2 T^Sl 13 RUN 1804 DONE ON 3 1472 1334

TE MR STD RISE AB NORMALIZED

DESCRIP TION DEG E DE V INLET T TEMP

TC ROil SAB HTR 1 I NT 600.0 0 . 3 8.2 7,62 0.244

TC -: 0219A3 HTR 2 TNT 612.1 0.398 19.71 0.63 2

TC R0418A8 HTR 4 INT 594.2 0.424 1.80 0.05 8

TC R 0518A3 HTR 5 1 NT 594.9 0.479 2.47 0.079

TC R 1019AB HEA TEP 10 593.1 0.449 0.71 0.02 3

TC R1213A3 HEATFR 12 596.6 0.679 4,2 4 0.136

TC r1318DE HEATER 13 6 08.2 0.3 29 15,84 0.508

TC R1418A3 HE A TER 14 614.9 0.199 22.52 0.722

TC R1518A3 h E i T E R 15 6 09 .2 0.512 16.7 6 0. 53 8

TC s1618 A3 H-iTF3 16 637.8 0.266 45.4 2 1.457

T ^ R1718A3 HEATER 17 657.3 0.292 64.9 5 2.084

TC r1817A3 H E A T E R 13 350.5 0.329 258.12 3.280

TC R01183C HEATCR -4

J. 596.6 0.381 4.19 0.134

TC R0118CO j_j r * T — c 1 596,0 0.569 3.56 0.115

TC R0118CE HfiT Fc 1 595.7 0,520 3.27 0.105

TC R02193C HEA Tcp 2 6 06.3 0.718 13.89 0. 446

TC R04138C HEATER 4 593.6 0.767 1.2 0 0.038

TC R041 SCO f-EA TFR 4 593 .9 0.230 1.53 0.C49

TC R0418DE HE -o. JPR 4 593 .4 0.7 03 1.04 0.033

xr c 05183C HE-T P P 5 5 9 5.0 0.531 2.63 0. 084
T "- »0518CD c E A T F R c 596.6 0.603 4.24 0.136

Tr P07188C (.J c A T C p A 619.1 0.544 26.73 0.85 7

TC -•' 0713CD r-PiTEF 7 618.0 0.506 25.61 0.822

TC R0718DE HESTER 7 619.3 0.544 26.93 0.864

TC R. 081 880 HFA ttd Q 594.1 0.7 64 1.75 0.05b

TC R 10193C H E A T E 'c 10 592.5 0.581 0.07 0.00 2

TC - 17160C F'EA TCP 17 660.2 0.520 67.7o 2.174

TC R 1913DE HRTFd 19 613.8 0.588 21.36 0.685
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1PERATING CATA cqo, fpm

WHICH WAS DCNr CN

SEPIES 2 TEST

31472 1358

13 PUN 1904

OESCC I^TION

HEATE

He ATE

HTR 1

HTR 2

HT^ 4

HTR 3

TOTAL

TEST

TEST

T-ST

T^TAL

PUMP

PUMP

BLO-iE"
A I CD P

TC 31

TC

TC

TC
T —

I u

Tf

TC

TC

31

3 0

31

33

33

3 3

33

R 1 P

F 8, 1

2,13,

.7,9,

,5,11

,6,10

PO -ir

s:ct

S'-CT

S-CT

PLO.c

fDJTL r

eper"

c epe

r "' en is x-
;_ a !\ .*-

8,19 PO^ER

14 CQ'.-FP

17 POxER

,15 PC-jER

,16 PCWER

INL^T PR

CUTLE^" PR
- ' 14

T o ; , d c I
, ccM

-D, RPiV

203 p ) CFM

t S£CT I,:

T 0:CT CUT

P OLTL-T

I AT'- IN

IAT-DR CLT

P INLET

A I - IN

AI^ OLT

TE S

TES

PUV

4 PAD

6 PUN'
2 tjis

i ra:

MEAT rjAL-^NC- 0*: SODIUM

HEAT SUPPLIE" cY DUMMY

HEAT ACDCD tp SiDIU'-'

PEPC PNT HFAT BALANCE

MEAN VALUf

-0.03

14. 10

-0.08

-0.02

-0.08

-0.12

13. 12

11.40

10.30

6.3 3

26. 59

8.79

3 4 9.13

72.98

0.9 7

6 03.54

6 3 3.97

606.35

6 3 3.53

619.16

6 0 8.49

318.41

3 2 3.27

STANDARD DEVIATION

0.0

0.036

0.0

0.022

0.0

0.0

0.107

0.026

0.077

0.046

0.247

0.01 =

0.715

1.3.769

0. )04

3.362

3.40 9

2.43 0

3.3 32

2.579

2.114

3.771

6.732

FLOWING THROUGH PJNDL-

^UFL RODS = 43151.50 H T J /-i F

4o801.70 DTU/H-

97.20
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RESULTS FOP

FFM SERIES

402

DUCT WALL THERMCCOUPLES

2 TEST 13 RUN 1904 DONE ON 3 1472 1358

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC D0804 DUCT B 626.4 3.729 22.86 0.730
TC DOE 04 DUCT E 602. 8 3.675 -0.75 -0.024
TC D0F04 DUCT F 602.6 3.600 -0.95 -0.030
TC D0B08 DLCT g 617.1 3.455 13.55 0.433
TC DODO 8 DLCT n 602.5 3.570 -1.03 -0.033
TC DOF08 DUCT F 603.8 3.499 0.23 0.007
TC DOB 12 DLCT R 652.8 3.563 49.2 3 1.572
TC D0E12 DLCT E 603.7 3.284 0.15 0.005
TC D0F12 DLCT p 619.3 3.3 83 15.73 0.50 2
TC DOB 16 DLCT q 638.6 3.517 85.05 2.717
TC D0D16 D LC T n 603.7 3.383 0.17 0.005
TC D0F16 DUCT E 619.6 3.485 16.0 3 0.512
TC D0D18 DLCT Pi 604.3 3.553 0.81 0.026
TC DOE 18 DLCT t 609.4 3.2 34 5.8 9 0.1B8
TC DA818 DUCT AB 680.9 3.575 77.37 2.471
TC DDE18 DLCT DE 605.5 3.309 1.98 0.063
TC DEE 18 DLCT EF 613.4 3.357 9.8 8 0.316
TC D0F18 DLCT

.i-

619.5 3.485 15.93 0,509
TC DFA18 DLCT FA 628.2 3.3 06 24.63 0.73 7
TC DOB 21 DLCT Q

640.1 3.231 36.53 1.167
TC D0D21 DLCT D 604.8 3.497 1.29 0,041
TC D0F21 DLCT F 623.2 3.578 19.65 0.628
TC D0823 DLCT o 647.9 3.253 44.32 1.416
TC D0D2 3 DLCT n 605.4 3.0 27 1.90 0.06 1
TC D0F23 DLCT f 634.6 3.575 31.10 0.99 3

RESULTS FOR THERMOCOUPLES IN CHANNEL EXITS
FFM SERIES 2 TEST 13 PUN 1904 DONE ON 31472 1358

TEMP STD RISE AB NORMALIZED
DESCRIPTION DEG F DEV INLET T TEMP

TC EC03 EX IT CH x 610.2 3.614 6.70 0.214
TC EC16 EX IT CH 16 608.4 3.555 4.82 0.154
TC EC17 EX IT CH 17 611.0 3.492 7.45 0.238
TC EC34 EX IT CH 34 614.8 3.523 11.21 0.358
TC EC35 EX IT CH 35 619,7 3.049 16.18 0.517
TC EC36 EX IT CH 36 624.4 3.049 20.84 0.566
TC EC06 EXIT CH 6 678.5 4.029 74.97 2.395
TC EC08 EX IT CH 8 680.8 3.923 77.24 2.467
TC EC27 EX IT CH 27 620.2 3.197 16.64 0.532
TC EA36 EX IT ANN EF 623.4 2.682 19.82 0.633
TC EA27 EX IT ANN 8C 623.4 2.804 19.84 0.634
TC EA28 EX IT ANN C 614.0 3.263 10.48 0.335



403

RESULTS FOR THERMOCOUPLES INSIDE HEATERS
FFM SERIES 2 TFST 13 RUN 1904 DONE ON 31472 1358

TEMP STD RISE AB NORMALIZED

0 ESC RIP"HON DEG F DEV INLET T TEMP

TC R0113A3 HTR 1 3 NT 614.6 3.6 03 11.04 0.353

TC R0219A3 HTR 2 1 NT 671.2 3.837 67.70 2.162

TC R0418A3 HTR 4 ][NT 606.9 3.539 3.41 0.109

TC R0518A8 HTR 5 [NT 605.8 3.522 2.31 0.07 4

TC R 1019A3 HEATER 10 604.9 3.522 1.3 3 0.042

TC P1218A8 HEATER 12 60?.9 2.866 -0.61 -0.019

TC R1318DE HEATER 13 608.8 3.414 5.25 0.168

TC h 1418A.B HEATER 14 613.0 3.522 9.4 2 0.301

TC R1518A8 HEATE» 15 609.2 3.4 92 5.69 0.162

TC H1618A3 HEATCP 16 624.6 3.551 21.05 0.672

TC R1718A8 HEATER 17 635.4 3.7 86 31.90 1.019

TC R1817A3 hEATER 18 695.8 3.621 92.2 7 2.947

TC R0118BC HEATEP 1 611.6 3.420 3.05 0.25 7

TC R0118C9 HEATER 1 611.4 3.36 5 7.91 0.25 3

TC R0118DC HEATER 1 612.4 3.305 8.9 0 0.284

TC P02198C HEATEP 2 655.0 3.450 51.45 1.64 3

TC P041 SBC HEATER 4 607.0 3.497 3.4 3 0.110

TC R0418CD HEATFR 4 606.9 3.432 3.3 8 0.108

TC R0418DE HEATER 4 605.6 3.391 2.05 0.06 5
-r ,—

R05183C HEATFR S 607.1 3.432 3.56 0.114

TC R 051 SCO HEATER 5 609.5 3.365 6.01 0.192

TC R07188C HEATER 7 662.2 3.483 58.68 1.874

TC R0718CD HEATPR 7 665,8 3.454 62.31 1.99 0

TC R0718DC HEATER 7 695.0 3.618 91.42 2.920

TC R0818BC H E-TrR
rr

627.0 3.384 23.48 0.750

TC F1019BC c E A T E F 10 605.1 3 .089 1.54 0.049

TC F17183C HEATER 17 638.5 3.391 35.0 0 1.118

TC P1918DE HEATF» 19 839.0 3.405 235.44 7.52 0



OPERATING CATA

WHICH WAS
FOR FFM SERIES

CONE CN 42572

DESCRIPTION

HEATER 1 POWER KW

HEATEP 8,18,19 PCWER
HTR 12,13,14 POWER
HTR 2 ,7,9,17 POWER

HTR 4,5,11,15 POWER
HTR 3 ,6,10,16 POWER
TOTAL POWER

TEST SFCT FLOW, GPM
TEST SECT INLET PR

TEST SECT OUTLET PR

TOTAL FLCN, GPM
PUMP CUTLFT PR, PSI
PUMP SPEEC, RPM
BLOWER SPEED, RPM
AIR FLOW (200 FJ CFM

TC 313 TEST SECT IN

TC 317 TEST SECT CUT

TC 300 PUMP OUTLET

TC 318 RADIATOR IN

TC 334 RADIATOR CUT

TC 336 PUMP INLET

TC 332 RAD AIR IN

TC 33 1 RAD AIR CUT

404

2 TEST 14 RUN 101

941

MEAN VALUE STANDARD DEVIATION

8.93 0.014

39.33 0.0 33

13.11 0.033

44.25 0.067

26.00 0.052

34.78 0.049

165.22 0.179

54.59 0.100

33.55 0.126

8.89 0.079

114.02 0.896

35.81 0.038

1481.40 1.949

650.52 0.455

5.93 0.143

647.02 0.166

725.30 0.159

648.39 0.130

724.74 0.270

639.95 0.280

646.43 0.280
78.59 0.537

185.87 0.363

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS * 568255.31 BTU/HR
HEAT ACDEC TO SODIUM = 569957.19 BTU/HR
PERCENT FEAT BALANCE = 100.30
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408

OPERATING DATA FOR FFM SERIES 2 TEST 14 RUN 201

WHICH WAS CONE ON 425 72 1023

DESCRIPTION MEAN VALUE STANDARD D

HEATEP 1 PCWER KW 8.97 0.015
HEATER 8, 18,19 POWER 13.52 0.063
HTR 12,13,14 POWER 38.95 0.033

HTR 2 ,7,9,17 POWER 26.39 0.110
HTR 4,5,11,15 POWER 44.50 0.509

HTR 3 ,6,10,16 PCWER 35.21 0.0 49

TOTAL POWER 165.82 0.449

TEST SECT FLOW, GPM 54.37 0.072
TEST SECT INLET PR 33.59 0.074
TEST SECT CUTLET PR 8.81 0.032
TOTAL FLOW, GPM 113.58 1.402
PUMP CUTLET PR, PS1 35,78 0.049
PUMP SPEEC, RPM 1482.OC 1.414
SLOWER SPEED, RPM 652.62 0.661
AIR FLOW (200 F) CFM 5.93 0.213
TC 313 TEST SECT IN 640.61 0.174
TC 317 TEST SECT CUT 72 0.C9 0.471
TC 300 PUMP OUTLET 642.26 0.193
TC 318 RADIATOR IN 718.73 0.441

TC 334 RADIATOR OLT 635.09 0.355
TC 336 PUMP INLET 641.19 0.256
TC 33 2 RAD AIR IN 78. ce 0.320
TC 331 RAD AIR CUT 184.14 0.311

HEAT BALANCE ON SODIUM FLOWING THROUGH BUNDLE
HEAT SUPPLIED BY DUMMY FUEL RODS - 572149.00 BTU/HR
HEAT ADDED TO SCDIUM = 577265.88 3TU/HR
PERCENT FEAT BALANCE = 100.89
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