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DATA COLLECTION AND PROCESSING FOR THE ACES

J. L. Bledsoe®
D. R. Miller+

ABSTRACT

The Annual Cycle Energy System demonstration house furnishes
information that is collected, processed, and analyzed on a
weekly schedule. The computer codes used for processing and
analyses were designed to display collected data; to summarize
the performance (mechanical) of the house for each week; to give
representation of extermal influences such as temperature,
humidity ratio, and wind speed; and to aid in the dissemination
of data to other users. The computer codes used to perform these
functions were written by A. S. Holman, formerly of the Conser-~
vation Technology Program. Revisions and adjustments were made
to the codes to accommodate improvements made at the demonstra-
tion faecility. The codes are written in either FORTRAN IV or
PL/I programming languages. All programs in the system run
on the IBM 360 systems.

1. INTRODUCTION

The concept of an Annual Cycle Energy System (ACES) was first
presented to Oak Ridge Natiomal Laboratory (ORNL) by Harry C. Fischer in
1974. 1In an ACES, the basic idea is that whenever the heat pump is
operated, both heating and cooling are performed. This idea differs
from that of other heat pump applications.1 In the ACES approach,
cooling energy is stored for later use whenever heating is performed.

As heat is extracted from the thermal energy storage bin during the
heating season, the water in the bin is converted into ice. This stored
ice provides the air-conditioning for the coming summer.

The technology at work in an ACES has been proven to meet the demand
for electrically based heating and cooling systems and at substantially

higher efficiencies than can alternate systems. The ACES discussed in

*
Computer Sciences Division.

+ . P
Instrumentation and Controls Division.
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this report has supplied the space heating, air-conditioning, and domestic
water heating requirements of this demonstration for the past three years.
This house is one of three constructed at the Technology for Energy
Conservation in Housing (TECH) site near Knoxville, Tennessee. A second
similar house, the control house, has been used for performance compari-
son of the ACES to both an electric resistance heating and hot water

with central air-conditioning system and two air-to-air heat pump systems.

The third house, the solar house, is used by the University of
Tennessee (UT) staff for experimental work and performance monitoring on
the solar components. The data acquisition system (DAS) contained in
the ACES house also scans input from the other two houses. Recently,
the UT group placed solar components with pebble-bed heat storage in a
garage near the solar house., This fourth “house" also has sensors that
are scanned by the DAS.

Energy measurements in the ACES house can be separated into two
types: (1) system input and (2) system output. Energy input is the
electrical energy that the mechanical package consumes. Energy output
is the energy delivered by the system in the form of space heating,
space cooling, or domestic water heating. The first year's operation
(November 1977 through mid-September 1978) indicated that the ACES
consumed 9012 kWh of electricity while delivering an annual coefficient
of performance (COP)* of 2.78., TFor the same period, the control house
with electric resistance heating and hot water consumed 20,523 kWh and
delivered an annual COP of 1.13.2

After this test cycle ended in September 1978, additional insulation
was added to the ACES storage bin and a new ice-bin coil system was
installed., Changes in the DAS were also implemented during this period.
During the first test year, the ACES data file contained 80 variables.
The upgrade of 1978 increased the file size to 160 variables. New
sensors were added to take advantage of the increased capability, and
the DAS was altered to conform. All data processing and reduction

routines were likewise modified to reflect the effects of the upgrade,

The annual COP is equivalent to the annual energy delivered per
annual energy purchased.



The second annual test cycle began December 1, 1978. During this
period, the ACES was compared with an air-to-alr heat pump. From
December 1, 1978, to September 30, 1979, the ACES consumed 6719 kWh of
electricity while the control house used 12,853 kWh. The COPs were 2.80
for ACES and 1.42 for the control house.

The third annual test cycle ran from November 30, 1979, to
September 15, 1980. At the termination of this test cycle, the ACES had
consumed 6467 kWh of electricity while the control house had used 11,393
kWh. Annual COPs were 3.08 and 1.73 for ACES and the control house,
respectively.

During test cycles, the DAS monitored and collected data in a
reliable manner. Downtime for both test cycles remained so small that

reliability is in the range of 95~100%.



2. SUMMARY

The ACES program is an ongoing research, development, and design
effort of ORNL sponsored by the U.S. Department of Energy (DOE). Pri-
marily, the objectives of the ACES project have been to study, develop,
and evaluate the engineering performance and coumercial viability of
such systems. Data collection and processing efforts have provided the
information that enabled project staff members to fulfill these obliga-
tions, The data were collected at the ACES demonstration house located
near Knoxville, Tennessee.

This demomstration house has been used continuously in studying the
operational characteristics of the ACES under residential conditions.
Operational study has furnished considerable information about the ACES
system and component performance. Uirilization of thie information has
led to improved performance and reliability of the system.

Documentation of the data collection and processing for the ACES is
the overall purpose of this report. For those wishing to use the com-
piled ACES operational data, this report furnishes necessary guides and
definitions.

Data monitoring equipwent in the ACES house cousists of sensors,
data scanners, a Hewlett-Packard 9825 calculator/controller, a Tennessee
Valley Authority (IVA) weather box, counters, the instrument interface
box, an uninterrvuptible power supply, and a digital voltmeter (DVM).
Signals from the sensors are detected by the DVM and the counters. The
programmable calculator is used to scan these signals, convert them to
the proper units, and store them on cassette tape.-

A weekly cassetie tape copy is made of all the monitored data.
When the cassette data are processed on the ORNL computers, a copy of
the raw data is saved, along with the version that is filtered, coxr-
rected, and stored on disks.

ACES demonstration data analysis begins with the program FILER, in
which specific input values are used to calculate the ACES equipment
power consumption, house loads, solar radiation, outside air specific
volume, and the economy-cycle cooling load. Further analyses are made

on the data when it is processed by the SUMMARY program.



Within SUMMARY, a least squares fit of the building loads wvs outdoor
temperature is made on the weekly data file. A time-of-day power consump-
tion graph for both ACES and the control house is also made for the 24-h
period with the highest electrical energy consumption.

Several summaries of the input weekly data are made routinely. The
weekly computer summaries for building loads and consumptions are main-
tained along with a continuous (year-to-date) summary. Monthly summaries
are made on the composite-year file, which is generated from the most
recent 52 weeks of data. The program that creates these summaries also
calculates the monthly degree days, solar radiation, average temperature,

and hours of occurrence for 5°F temperature ranges (bins).



3. DATA ACQUISITION SYSTEM (DAS)

3.1 Data Collection at the Demonstration House

The DAS is located in the ACES house and automatically monitors all
three houses in the TECH complex as well as the new solar-assisted heat
pump experiment and the weather data. The DAS consists of sensors
measuring physical parameters, interface and conditioning circuits, and
a programmable calculator for coantrol and anasiysis.

Two types of data are being recorded at the TECH complex: analog
signals, such as temperatures, and digital signals such as integrated
heat flows and electrical consumption. The analog signals, sequentially
selected at preprogrammed intervals, are read by a DVM, which is read by
the programmable calculator, and the raw data are converted to scaled
engineering units. The digital signals are conditioned and/or multiplied
in the external electronic interface, and the result is integrated on
digital counter cards, which are read by the computer; the signals are
then converted to scaled engineering units. Typically these data are
read hourly. The analog data are the instantaneous values at the time
of scan, and the digital values are ithe sums for the hour. After the
scan, the digital values are reset to zero, and the next hour's data
begins to accumulate. Figure 1 is a schematic of the data acquisition
operation.

The operation of the DAS can be described in detail for those
measurements involved in COP calculations. These measurements are
electrical energy inputs, tewperature differentials, and flows.

To measure the performance of the ACES heat pump, three types of
sensors are used. These are watt-hour meters, resistance temperature
devices (RTDs), and liquid flowmeters.

Energy input to the system is measured through the use of several
standard utility company watt-hour meters. These devices indicate the
total electrical energy supplied to the individuval loads from the single
outside revenue meter. The arrangement of dials in the watt-hour meter
is simply a revolution counter for recording the total angular displace-

ment of the disk. A device has been developed and added to each of the
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ACES watt-hour meters which transmits this angular displacement to the
data system in the form of pulses. It is entirely nonmagnetic and

offers no mechanical friction to the standard meter. This device '"reads"
the rotation of the disk by emitting an infrared light beam that is
reflected by the disk. An infrared solid state sensor detects the
reflected light and transmits an electrical logic signal to appropriate
conditioning electronics. With the addition of small black spots, which
periodically interrupt the reflected signal, one can resolve almost any
fraction of a disk rotation. During the time the black or nonreflective
area is within the near field of the light source, no signal is transmitted,
This logic signal, which is alternately "high" and "low'" during disk
rotation, is conditioned to generate a comstant voltage level and duration
regardless of disk speed. This ensures that the system counter accurately
records the electrical usage. A typical conditioning electronics package
coﬁtains circuits for up to eight individual meters.

Temperatures in the various heat exchanger inlet and outlet lines
are measured by platinum resistance thermometers; resistance of the
platinum element is directly proportional to the temperature. A high—
stability, constant-current source has been developed. Constant-current
sources operate by buffering a stable reference voltage through a current
drive circuit. When applied to the platinum element, the constant-current
sources generate a voltage proportional to the element's resistance and,
thus, its temperature. These constant-current sources have been packaged
on printed circuit cards with four sources per card. The cards for the
temperature sensors in all three houses are located in an electronic
chassis or interface.

Liquid flow inm heat exchanger lines is wmeasured with two types of
flowmeters. The preferred and most accurate method is an in-line turbine
meter with variable reluctance-~type pick-up of the mechanical motion of
the turbine blades. This method is used on all but the hot water loop
flow measurement. The electrical signal of the turbine meter is approxi-
mately 25-30 millivolts and thus must be amplified electronically. This
is done by a specially developed circuit that is located in the interface

electronics. The millivolt signal is amplified approximately 400 times



and digitally shaped to effect an accurate flow value by subsequent
circuits. A nutating disk-type positive displacement meter is used in
the hot water loop flow due to the extremely wide range of normal opera-
tion. This meter produces 10-V pulses via a magnetically operated relay
and can be used directly in subsequent circuits. ‘The nutating disk
meter is capable of indicating a flow of very low value; however, it
exhibits a larger error than the turbine type.

The interface electronics are an integral part of the DAS operation.
These contain power supplies, constant current supplies, flowmeter
signal conditioning, a unique differential temperature~to-frequency
module, predivide logic, and gating logic. Gating logic selects the
correct counter for heat accumulation or integration over the hour.

The basis for the temperature~to-frequency module is that heat (

as defined by the equation

Q= me(T - t) ,

where
m = mass flow,
= gpecific heat capacity,
T = inlet temperature of the heat exchanger,

it

outlet temperature of the heat exchanger,

is directly proportional to the difference between an inlet and an
outlet temperature of a heat exchanger. It can be seen that the value
of m is known from the flowmeter electrical output. The value for ¢ is
a constant which is part of the software in the calculator.

A differential temperature is available by algebraic addition of
the two electrical signals from the heat exchanger sensors.?® This
electrical signal is connected to the input of a sophisticated instru~
mentation amplifier manufactured by Analog Devices. The resultant
voltage is tested for polarity to evaluate the direction of heat flow
and converted to a frequency by another integrated circuit which has a

linear relationship between voltage input and frequency output.
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A raw heat flow signal is the result of using the flowmeter pulses
to "gate" temperature pulses through a standard logic "AND" gate circuit.
This raw pulse chain is divided by a standard constant of 6144 at this
point to ensure that the counter will not overflow during a normal
hour's accumulation period.

This raw, predivided pulse chain must be counted or integrated in the
proper counter. The temperature-to-frequency module supplies a control
logic signal based on the polarity test it performs which directs the
raw pulse chain to the correct DAS counter. Actual heat flows in the
heat exchanger can be accurately calculated from stored electrical data
with the calibration of appropriate constants based on field measurements.

The weather sensors and interface electronics package were supplied
by TVA. They cousist of barometric pressure sensor/transmitter 3-cup
anemometer, wind vane, motor aspirated temperature shield with tempera-
ture probe and lithium chloride dewcell probe, storage-type rain gauge
with potentiometric transmitter, and Eppley black and white pyranometer

for global radiation (total sun and sky).

3.2 Data Processing at ORNL

After data is collected, the week's data is copied onto a cassette
tape and from there into storage on disk. Information on the cassette
tape is placed on the Digital Equipment Corporation (DEC) PDP-10 computer
by reading the cassette file in a manmer similar to that of a paper
tape. The cassette is mounted on the reader of a Texas Imstrument
700 computer terminal. The individual transmitting the data accesses
the DEC PDP-10 either by dialing up or using the hardwired features.

When the PDP-10 is available, the cassette is physically positioned.
Peripheral Interchange Program instructions are given to create a weekly
file on the PDP-10 disk with a corresponding Julian date name. For
example, a file that begins on Monday, March 17, 1980, has the name
"C80077.DAT". The "C" refers to cassette, "80" is the year, and "77" is
the Julian date of the Monday of the week. Except for special cases,

all weekly files begin on Mondays.
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After the file is completely read, the Job Control Language (JCL)
for program PUNCH is edited for the current week's file. This routine
writes the new data onto a temporary disk storage (SPDA). Listing of
each week's data file by the hour enables the user to do quick editing
of the output file using TECO or EDITS,“ DEC-system editors. Occasional
transmission errors result in failure to transfer some of the data to
the PDP-10. This missing data must be reinserted later. Using the
hardwired lines usually alleviates most transmission problems.

Upon completion of editing on the PDP-10, a copy of the raw data is
stored on a DECtape. (See Appendix E for a listing of these data.)
After several months pass, these DECtape files may be archived to a 9-
track tape as a further safeguard against loss of information.

The data stored on SPDA disk is processed by program FILER. In
this step, the Julian date cassette data files for two consecutive weeks
are used as input to the program. For example, '"C80070" and "C80077"
would be used to represent data for the week of March 17, 1980. The
output from this step is a disk file containing 168 hours with 160
variable readings per hour. A copy of this disk file is written on the
ACES data disk, a 2314 IBM disk, and on the semipermanent disk, a 3330
disk. The SPDA disk files are accessible from TSO (Timesharing Option)
and batch. This copy of the data would be named '"D80077", where "D"
refers to disk and "80077" has the same meaning as stated above. On the
semipermanent disk the full name of the file would be '"T.IJL0936.D80077",
and on the private disk, the full name would be "ACES.DATA.D80O077".

These disk files are used as input when tape copies are made. A
part of the ACES research regponsibilities is supplying data to others,
for example, TVA and UT. Magnetic tapes containing the data are sent to
these facilities. The program UTTVA is used to copy all 160 variables
for each hour of the 168 hours in the file. The tapes are sent to the
UT experimenters and TVA Solar Heating Section. These users return the

tapes upon copying the complete files.
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3.3 Data Description

The final dataset produced from the weekly monitoring has a total
of 160 readings per hour for a 7-d week. Some of the 160 readings are
null because these are positions that are not in use, (See Appendix D
for detailed listings of these variables.) Prior to the fall 1978
upgrade, there were only 80 readings per hour. (See Table 1 for
80- variable listing.) Table 2 contains a listing of the 160 variables

available after the upgrade.

3.4 Data Reduction

In the process of reading and testing the weekly data within the
filing program, if the values of records fail to fall within the "high"
and "low" limits of data intervals, these values are given the default
value '99999." Also, if certain hours of the weekly file were missing,
all values for those occurring within the missing hours are given the
default value.

Some data that is input is used to calculate certain other specific
data that is not input., These new data that exist on the disk file
occupy some of the null positions of the original file (see Table 2).

Retrieving data stored on private disk is possible through the use
of the COPY program., This routine will copy any number of records for
one day or an entire week for any file stored on semipermanent disk

(SPDA) or in permanent disk storage.

3.5 Data Analysis

ACES demonstration data analysis begins in the program FILER where
specific input values are used to calculate the ACES electrical consump-
tion, solar radiation on 30 deg inclined and horizontal surfaces, outside
air specific volume, and the economy-cycle cooling load.

Total ACES consumption is calculated in FILER as follows:

ATOT

total ACES consumption = variable 141

»

ATOT

i

[ (PCLG) + (PHTG) + (PHWT) + (COMP) + (BLWR)] ,
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Table 1. Variables of ACES dataset before 1978 upgrade?

Variable number Variable meaning

1 ACES ice storage bin level (kg)

2 ACES ice storage bin temperature low (C)

3 ACES inside dry bulb temperature (C)

5 ACES ice storage bin coil temperature tl (C)
6 ACES ice storage bin coil temperature t2 (C)
7 ACES fan coil temperature tl (C)

8 ACES fan coil temperature t2 (C)

9 ACES solar panel temperature tl (C)

10 ACES solar panel temperature t2 (C)

11 ACES domestic hot water temperature tl (C)
12 ACES domestic hot water temperature t2 (C)
13 Bin temperature high (C)

14 Control house dry bulb temperature (C)

15 ACES dry bulb temperature at solar panel (C)
16 Control house humidity ratio (kg,/kg yb

18 Solar pump 1 inlet temperature té (C?

19 Solar collector temperature tl (C)

20 Solar collector temperature t2 (C)

21 Solar hot water storage tank temperature top (C)
22 Solar hot water storage tank temperature (C)
23 Solar hot water storage tank temperature (C)
24 Solar hot water storage tank temperature bottom (C)
25 Solar collector tank 1 high (C)

26 Solar collector tank 1 low (C)

27 Solar heating coil loop temperature t7 (C)
28 Solar heating coil loop temperature t8 (C)
29 ACES inside humidity ratio (kgy/kg,)

30 Solar collector tank 2 high (C)

3 Solar collector tank 2 low (C)

32 Solar inside humidity ratio (kgy/kgy)

33 Solar inside dry bulb temperature (C)

34 Outside dry bulb temperature (C)

35 Outside humidity ratio (kgy/kg,)

36 Outside barometric pressure (mm of Hg)

37 Outside air specific volume (m*m*m/kg,)

38 Outside wind direction (deg)

39 Solar radiation horizontal (Wh/m/m)

40 Rainfall (mm)

41 ACES ice storage bin heat input (Wh)

42 ACES ice storage bin heat output (Wh)

43 ACES solar panel heat input (Wh)

44 ACES solar panel heat output (Wh)

45 ACES cooling pump watt~hour meter (Wh)

46 ACES heating pump watt~hour meter (Wh)

47 - ACES domestic hot water watt-hour meter (Wh)
48 ACES compressor watt—hour meter (Wh)

49 ACES fan watt-hour meter (Wh)

50 ACES house total watt-~hour meter (Wh)
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Table 1 (continued)

Variable number Variable meaning
51 ACES fan coil output (Wh)
52 ACES fan coil input (Wh)
53 ACES domestic hot water output (Wh)
54 Control house watt—-hour meter (Wh)
55 ACES total system kWh (Wh)
56 Solar collector heat flow (Wh)
57 Solar hot water heater output (Wh)
58 Solar hot water heater output (Wh)
59 Solar house total watt—hour meter (Wh)
60 Solar fan watt—-hour meter (Wh)
61 Solar hot water heater watt—hour meier (Wh)
62 Solar collector pump watt~hour meter (Wh)
63 Solar space heater watt—hour meter (Wh)
64 Solar fan coil pump watt-hour meter (Wh)
65 ACES damper on time (s)
66 Solar radiation 45 deg (Wh/m/m)
67 Outside wind speed (km/h)
68 Control house hot water watt—hour meter (Wh)
70 Solar radiation 30 deg (Wh/m/m)
78 Economy—-cycle cooling load (Wh)
79 Integration time for scan (s)
80 Time

aOmitted variable numbers are those for which no data is taken.

bHumidity ratio is usually expressed as (mass

ma i
. . er)/( Ssair) n
moist air.

wat

Table 2. Variables of ACES dataset after 1978 upgrade?

Variable number Variable meaning

ACES ice storage bin heat input from heat pump (Wh)
ACES ice storage bin heat output to heat pump (Wh)
ACES solar panel heat output {(Wh)

ACES solar panel heat input (Wh)

ACES cooling pump watt—hour meter (Wh)

ACES heating pump watt-hour meter (Wh)

ACES domestic hot water watt~hour meter (Wh)

ACES compressor watt~hour meter (Wh)

ACES fan watt~hour meter (Wh)

ACES house total watt-hour meter (Wh)

ACES fan coil heat output (Wh)

HOWoONOWLESWNE

==
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Table 2 (continued)

Variable number

Variable meaning

12
13
14
16

19
20
21
22
23
24
25
26
27
28

31
32
33
34
35
36
37
38
39
40
41
42

46
47
48
49
50
51
52

53
61
62
63
64
65
66
67
68
69
70
71

ACES fan coil heat input (Wh)

ACES domestic hot water output (Wh)
ACES economy-cycle seconds dh

ACES economy-cycle seconds h27

Solar air handler watt-hour meter (Wh)
Heat pump indoor (Wh)

Heat pump outdoor (Wh)

Off peak heater (Wh)

Heat pump auxiliary heater (Wh)

Solar collector — space (Wh)

Heat pump — space (Wh)

Solar collector pebble bed (Wh)
Pebble bed — space (Wh)

Total power (Wh)

Solar collector heat flow (Wh)

Solar water to refrigerant coil heat flow (Wh)
Solar water to air coil heat flow (Wh)

Solar hot water heater output (Wh)

Solar house total watt-hour meter (Wh)

Solar blower watt-hour meter (Wh)

Solar hot water heater watt-hour meter (Wh)
Solar collector pump watt-hour meter (Wh)
Solar duct heater watt-hour meter (Wh)

Solar heating pump watt—hour meter (Wh)
Solar heat pump watt—hour meter (Wh)

Solar refrigerant-to-air coil heat flow (Wh)

Solar radiation 45 deg (Wh/m/m)

Outside wind speed (km/h)

Control house watt-hour meter (Wh)

Control house hot water heater watt-hour meter (Wh)
Control house indoor unit watt—hour meter (Wh)
Controcl house outdoor unit watt-hour meter (Wh)
Control house fan coil heat input (Wh)

Control house fan coil heat output (Wh)

ACES ice storage bin level (kg)

ACES ice storage bin temperature low (C)

ACES bin temperature high (C)

ACES ice storage bin coil inlet temperature (C)
ACES ice storage bin coil outlet temperature (C)
ACES fan coil temperature inlet (C)

ACES fan coil temperature outlet (C)

ACES solar panel temperature inlet{C)

ACES solar panel temperature outlet (C)

ACES domestic hot water temperature inlet (C)
ACES domestic hot water temperature outlet (C)
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continued)

Variable number

Variable meaning

72
73

80
81
82
83
84
85
86
87
88

96

97

98

99
100
102
103
104
105
106
107
108
109
110
111
112
113
114
115

136
137
138
139
140
141
142
143
144
145

158
159
160

ACES inside dry bulb temperature (C)
ACES inside humidity ratio (kg,/kgy)

Pebble bed
Pebble bed
Pebble bed
Pebble bed
Pebble bed
Pebble bed
Pebble bed

te

te

NN

Garage dry bulb
Garage wet bulb

Rainfall (mm)
Outside wind direction (deg)

Outside barometric pressure {(mm of Hg)
Outside humidity ratio (kg,/kejy)
Outside dry bulb temperature (C)

Solar
Solar
Solar
Solar
Solar
Solar
Solar
Solar
Solax
Solar
Solar
Solar
Solar
Solar

panel dinl
panel out
hot water
panel unp

mperature (F)

temperature (F)
temperature (F)

mperature (F)

temperature (F)
temperature (F)
temperature (F)

temperature {(F)
temperature (F)

et temperature (C)

let temperature {C)

storage tank temperature top (C)
umped temperature (C)

panel pumped temperature (C)

hot water
collector
collector
collector
collector
collector

storage tanmk temperature bottom (C)
tank 2 high (C)

tank 2 low (C)

tank 1 high (C)

tank 1 low (C)

unit temperature inlet (C)

heating unit temperature outlet (C)

inside dr
inside hu

Control house f
Control house £
Control house d

Control house

Control house ¢
ACES total system kWh (Wh)

Solar radiation 30 deg (Wh/m/m)

Solar vadiation horizontal (Wh/m/m)
Outside air specific volume (m*m*m/kg)
Economy-cycle cooling load (Wh)

v bulb temperature (C)
midity ratio (kgy/kg,)

an coil inlet temperature (C)
an coil outlet temperature (C)
ry bulb temperature (C)

humidity ratio (kgy/kgy)

rawl space temperature (C)

Integration time for scan (s)
Month day
Hour minute

a. . . . .
Omitted variable numbers are those for which no data is taken.

Humidity ratio is usually expressed as (mass er/massa. ) in
ir

moist air.

wat
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where
PCLG = ACES cooling pump watt-hour meter = variable 5,
PHTG = ACES heating pump watt-hour meter = variable 6,
PHWT = ACES domestic hot water watt-hour meter = variable 7,
COMP = ACES compressor watt-hour meter = variable 8,
BLWR = ACES fan watt-hour meter = variable 9.

Solar radiation variables calculated in FILER are as follows:

solar cloud cover = sqrt{[1l. — (QRAD)/(DIRECT + DIFFUSE)]/0.65}

where
QRAD = solar radiation from 45° surface = variable 46,
DIRECT = direct solar radiation for a 45° surface,
DIFFUSE = diffuse solar radiation for a 45° surface;
solar radiation surface 30° = (DIRECT + DIFFUSE) *
(1. - 0.65 * SCC?) ,
where
DIRECT = direct solar radiation on 30° surface,
DIFFUSE = diffuse solar radiation on 30° surface,
SCC = solar cloud cover;
solar radiation horizontal = (DIRECT + DIFFUSE) #*
(1. - 0.65 * SCC?) ,
where
DIRECT = direct solar radiation for horizontal surface,
DIFFUSE = diffuse solar radiation for horizontal surface.

The economy cycle cooling load is derived below:

economy-cycle cooling load = [0.24 * (HDRY) + (HWET) #*
0.444 * (HDRY) + 1061.] ~ [0.24 * (TDRY) + WET *
0.444 * (TDRY) + 1061.1 * ECSD + ECSH * 1050./v0 ,
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where

HDRY = ACES inside dry bulb temperature = variable 72,
HWET = ACES inside humidity ratio = variable 73,

TDRY = outside dry bulb temperature = wvariable 100,
TWET = outside humidity ratio = variable 99,

variable 14,
variable 16,

il

ECSD = ACES economy-cycle seconds

fl

ECSH = ACES economy-cycle seconds

VO = outside air specific volume = variable 1l44.

Further analyses are made on the data when it is processed by the SUMMARY
program.
Seasonal heating and cooling COPs are calculated in SUMMARY and

passed to PLOT. These coefficients are

Cco

Pheating (Qh + Qhw)/Qe >

(Qc + Qhw)/Qe ‘

Pcooling

Listed below are the calculations for the heating and cooling loads.

il

Qh (BINi ”"BINO) + (SLPi'“ SLPO) + Qe'“ HWTo N

L
1t

FANi-" BLWR — 0.5 * COMP — 0.75 * PUMPS ,

where

BIN:.L = ACES ice storage heat input = variable 2,
BINo = ACES ice bin storage heat output = variable 1,
SLPi = ACES solar panel heat input = variable 4,
SLP0 = ACES solar panel heat output = variable 3,
Q = ACES total system = wvariable 141,
HWT = ACES domestic hot water output = variable 13,
FANi = ACES fan coil input = variable 12,
BLWR = ACES fan power consumption = variable 9,
COMP = ACES compressor power consumption = variable 8,

PUMPS = ACES pump power consumption = variable 5 + variable 6.
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A least squares fit of the building loads vs outside temperature is made
on the weekly data file. The least squares fit in program SUMMARY is a

5

first~order linear fit. The regression model is

y(x) = ¢y * ey = Q(watt) ,

where x, the independent variable, is outside temperature and y, the
dependent variable, is building load. The coefficients ¢y and c, are
chosen to minimize the sum of squares of the residuals — that is, to
minimize RZ.

The residual at the ith data point is
2 = — £12 = —_— v )2
R? = I [ejo,(t;) — y;i] Ly m Y

where

il

§. the estimated building loads,
i
Yy

]

the actual building loads.

In this particular model, ¢, is the y-intercept, c, is slope. Data

for heating and cooling loads ari "binned" according to the level of
solar radiation for that specific hour of the day. These loads are
grouped into "bins" for solar radiation less than 50 Btuh/ft?, less

than 150 Btuh/ft2, and greater than 150 Btuh/ft2. For each bin a regres-
sion equation is calculated. Also, a "break-even" temperature is

calculated such that

break-even = —cl/c2 .

This 1s the outdoor temperature at which the internal loads will main-
tain the desired indoor temperature. For a given week there should be
168 data points for the hourly heating or cooling load. After binning

the data, the sums for the fit are made. These are
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¥ x, sum of outside air temperatures,
L y, sum of calculated building loads,

L Xy, sum of product of temperature and load,

2

I x°, sum of squares of temperatures.

The slope, Cys and y-intercept, ¢., are calculated based on the

1
above sums. So we have

Zw~§lfl

R T
i
Iy —cy Ix
¢, = y—intercept = a ’

where n is the number of data points.

} It is important to note that, for the above calculations, SUMMARY
does not include missing data as indicated by '99999." Thus, often the
total number of points used in these fits is less than the number of
hours in a week.

A time-of-day power consumption graph for both ACES and the control
houses is also made for the 24-h period with the highest electrical
energy consumption.

Several summaries of the input weekly data are made routinely. The
weekly computer summaries for building loads and consumptions are main-
tained along with a continuous (year-to-date) summary. Monthly summaries
are made on the composite-year data file. The program that creates
these summaries also calculates the monthly degree days, solar radiation,

average temperature, and hours for certain temperature ranges (bins).
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4, SYSTEM OF COMPUTER CODES

4.1 System Makeup

The computer program system that processes and analyzes the ACES
data has its starting point in the HP9825A calculator located at the
demonstration site. The DAS program pérforms data conversions, stores
the data, and gives diagnostics. The program for data transmission
formats the data and transfers it to cassette tape.

After this cassette is read, a short routine, PUNCH, processes the
data file. The cassette 'images are filed on a DECtape on the DEC-system
and stored on a semipermanent disk area. Output from the PUNCH rum is
studied for apparent errors in the collected data. If there are no
errors, the next step may be taken.

The program FILER is responsible for sorting data and calculating
all loads "conversions." Data are scammed for "validity." Those values
falling between the limits "high" and "low'" are classified as '"reasonable
data." The output of this routine is the corrected dataset stored on
semipermanent disk space.

The program SUMMARY uses the system dataset to produce input data
arrays for the plotting program PLOT. A time-of-day power consumption
printer plot displays the worst day for power usage. Least squares
equations are calculated for the building loads vs the outside air
temperature} Equipment and weather data are summarized in a chart that
details energy collected, delivered, and consumed. Figure 2 shows a
block diagram of the data processing steps.

In PLOT, the scratch disk area file passed from SUMMARY is used to
generate a weekly set of three~color computer plots. The programs
within this system are listed in Appendix A. A complete sample week

that has been processed is included in Appendix E.
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4.2 Computer Program Descriptions

4.,2.1 PUNCH

This short routine functions as a data reader/writer. PUNCH reads
the characters from the DEC-10 that were created from the weekly cassette
of ACES data. After the file is read by PUNCH, it is printed for error-
checking and is also output in a temporary file on disk.

A user will check the PUNCH output. If there are errors, the file
must be edited and resubmitted. The new temporary data set on the disk
will replace the previously created one.

This routine is written in st;ndard FORTRAN and executes on the IBM

360 model machines.

4.2.2 FILER

This code consists of PL/I procedures that perform several functions.
First of all the starting date for the data week is determined. The
information for the starting date calculation is provided in the parameter
field of the JCL EXEC statement for executing the load module for FILER.
(See JCL listings.) After this determination is made, the starting date
is placed at the beginning of the file for the dataset. Next, the input
data is sorted based on the date-time group values as represented in the
input data. This input consists of all data for the week. All input
data is checked for missing values. Those found missing are flagged
with '99999." values.

In addition to checking for missing values, FILER checks for reason-
able data. Calculations are made of total ACES power consumption, solar
cloud cover, solar radiation on the surface at 30° from vertical, solar
radiation on a horizontal surface, and humidity ratio. Wet bulb tempera-
tures and dew points are converted to humidity ratios. The sun's posi-
tion, hour angle, and solar radiation are determined for use in the
solar cloud cover and solar radiation calculations. Units are converted

from metric to English units and the results reconverted to metric for

storage.
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The code compares the values of the above variables to appropriate
reasonable data limits. If those values in the input are within their
specified ranges, then the values are considered reasonable values. If
data does not fall within those limits, it is replaced by the default
value, "99999.".

Upon the completion of the sorting, checking, and calculations, the
results and processed files are output to the printer and disk storage.
The processed week has 160 variables. A flowchart for FILER is given in
Fig. 3.

4.2.3 SUMMARY

SUMMARY is a multitask program6 that produces printer output,
prints missing data hours, and produces plot data arrays for a plotting
program. Because these routines are written in PL/I, the "wait state"
capability is used in the code execution. This allows all three of the
main procedures in the code to execute simultaneously. The flow of
logic is detailed in Fig. 4.

The first task, ANALIZE, returns the week number for the current
data week, produces a least squares fit of the building loads vs the
outside air temperature, and a time-of-day power consumption plot of
ACES house vs the control house. In this segment of the program, the
heating and cooling loads are calculated as indicated in Sect. 3.5.

The second task, MISSING, scans all values of variable 159 for the
integration time. If this is '"99999." in a particular hour, theun there
is no data for that hour. The records are then checked for missing data
in variables not included in the scan check. At the conclusion of this
task, all missing records are ocutput to the printer.

PLOTPLI, the third task, reads the ACES data file and stores the
data points in arrays. The primary function of this task is the cre-
ation of the plot file and the line printer information. This task
allows for conversion of data values for humidity ratios and stores all
building loads data into separate arrays for plotting. In addition,

this task computes ACES system and compressor-only COPs.
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4.2.4 MONTHLY

This code is used for updating the ACES data stored on the user's
TSO region. It is an interactive program, written in standard FORTRAN,
and executes on the IBM 360/370 through the use of a TSO command
procedure.

The user supplies the code with the starting and ending months to
be updated. TFor each month in the interval (starting month, ending
month), the code will calculate heating and cooling loads in Btu. If
an economy cycle is requested, the code will calculate enthalpy for
temperatures less than 70°F. The code calculates degree days Fahrenheit.
Another important feature in this code is the accounting for monthly
hours within certain temperature ranges (bins). MONTHLY accumulates the
hours of temperatures less than 10, 25, 35, 39, 65, and 80°F. Fan coil
heat output, fan coil heat input, hot water, and solar radiation loads
are calculated along with total monthly degree days.

After the monthly updates are made, these monthly totals are put
together for a yearly update using the new monthly data. The calcula-

tions are output for each month and finally for the year.

4.2.5 SOLAR

This routine provides for the output of solar house data. SOLAR is
written in standard FORTRAN. Summaries of solar data values are calcu-
lated from the extracted weekly data. These data extractions are
performed by utilizing the COPY program. The code sums the data for
solar collector heat flow, solar fan coil, space heater watt-hour meter
readings, solar water heater, solar water heater watt-hour meter readings,
solar fan watt-hour meter readings, solar collector pump watt-hour meter
readings, and solar fan coil pump watt-hour meter readings. Total space
heating is printed along with the hot water variables, total water
energy, total solar system electricity consumption, and total heating

and hot water electricity consumption.
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4,2.6 PLOT

PLOT produces the report plots for the ACES data. When the SUMMARY
code is executed in the command procedure, ACESFILE, this code is executed
by an intermediate job step in the control language. SUMMARY's procedure
PLOTPLI creates plotting arrays. The arrays are written onto the system
scratch disk and passed to program PLOT. Nine plots are produced with
multicolor ink, varying dashed line patterns, and legends through the
use of DISSPLA software’ and FORTRAN coding. A flowchart for PLOT is
given in Fig. 5.

The first plot produced has five curves: outside air temperature
(dry bulb and wet bulb), inside air temperature (dry bulb and wet bulb),
and solar insolation., The second ACES data plot is the building loads
plot with house heating, house cooling, water heating, economy cooling,
and total house loads. Three curves on the third plot represent wind
speed, solar insolation, and panel loads. ACES house power consumption,
represented on the fourth plot, includes consumption for the pumps,
compressor, fan, house equipment, and the total house power consumption.
The fifth plot shows the COPs for the compressor and the system, and the
total house load. The sixth plot produced takes the temperature data
from the first plot and compares it to the control house loads. A
further comparison of the ACES and control houses is made in plot seven,
In this, daily power consumptions are compared. The eighth plot does a
three-way comparison of the ACES, the control, and the solar houses for
power consumption. And finally, the ninth plot is a power consumption
plot for the control house. These five curves display the measurements
of electrical consumption for the indoor and outdoor units, the water

heater, the house equipment, and the house total watt-hour meter.

4,2.7 COPY

COPY is a utility routine written in the PL/I programming language.
This program will copy records from the ACES data file and output these
in the form of line printer output or punched cards. Execution of the
routine occurs when the command procedure, ACESFILE, is executed

interactively,
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This code has been used regularly in placing solar house data
records in a data set that contains nine solar variables. Program SOLAR
calculates summaries on this data and makes conversions from watts to
kilowatts. These data are later plotted by the routine PLOT, for
summary plots.

The user inputs to COPY those variables required and the number of

days in the resultant data. Also, column or row output is specified.

4,2.8 1ICE

This program, written in standard FORTRAN, calculates the amount of
ice in the tank of the ACES facility. Also, upon inputting data of the

six variables in the "yearfile,"

it will calculate the building heating

and cooling loads. The yearfile contains the variables heating, cooling,

hot water, outdoor air temperature, humidity ratio, and solar radiationm.
After these loads and ice inventory are calculated for each day in

the year, this code plots all of these quantities on a 30-in. plot.

(See sample week.) The software used here is a combination of DISSPLA

and FORTRAN.

4.2.9 UTTVA

UTTVA, a PL/I routine, creates the magnetic tapes that are sent to
UT and TVA-Chattanooga. The program copies onto tape each variable in a
processed weekly dataset. The resulting tape data set is written so

that all values of the same variable occur on the tape in one group.

4.3 Command Procedures

Data updating functions are performed weekly for the ACES project.
The use of TSO command procedures alleviate detailed editing and sub-
mitting of control files. Regularly used commands are incorporated into
procedures that are executed weekly. (Appendix C has a listing of the
command procedures.) {(Appendix B lists the JCL that can be used to

execute the codes if command procedures are not used.)
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4.3.1 ACESFILE

When a new weekly data set is taken from its cassette tape and
written onto the temporary disk, the data is ready to be reorganized
using the FILER code.

The user will log onto TSO, first of all. Next, in order to

execute the ACESFILE ''procedure,' the user will type:

EX CMDPROC (ACESFILE) "DSNAME(D79abc) NODSN(2)
DSN1(C79abc) - DSN2(C79abb) UT(TAGxyz) TVA(TAGxvw)"

This command string checks the name of the new dataset to be created.

If the name is improper or missing, the procedure will type a short help
file that explains the requirements of the procedure. Tagtape numbers
are checked next. If these are missing, the user will be prompted to
provide these.

When the first portion of this procedure is finished, a message is
printed on the terminal telling the user that semipermanent and private
disk files are being submitted. The second step in the procedure does a
QED edit of the control file that submits the job. After editing, the
control statements are submitted and the procedure compresses the data-
set containing the job control files and signals the termination of the
procedure.

ACESFILE procedure executes load modules for several routines:
FILER, SUMMARY, COPY, PLOT, SOLAR, and UTTVA. IBM utility routines
IEBPROGM, IEBGENER, and IEHLIST are used to scratch the data set name
from the private disk, to copy a dataset to disk, and to list the names

of the weekly datasets stored on the private disk.

4.3.2 YEARFILE

After ACESFILE has been executed, a copy of the disk dataset for
the current week is stored on SPDA and the private disks (UTACEl or
UTACE2). The next step is updating the yearly data file with the six
variables; fan coil heat output, hot water, fan coil heat input, outside

dry bulb temperature, humidity ratio, and solar insolation.
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First, the user will execute the command procedure that includes

the newest week in the old data:

EX CMDPROC(YEARFILE) "D79abc"

where "79abc” is the Julian date for the Monday in the current week.
This command will execute the program COPY which will copy those six
variables for each hour of each day of the current week onto the end of
the "IJL.ACESDATA.VERYNEW". Thus, the file, "IJL.ACESDATA.VERYNEW" is
updated.

Correspondingly, the file stored on the TSO region known as
"IJL.ACESDATA.VERYOLD" has to be updated by deleting the old week at the
beginning of the file. The "yearfile" is written in 8F10.4 format. The
first line of each "D79abc" file is a date written in the form MM/DD/YY.
There are 126 lines since the file contains six variables and seven
days and there are three lines per day of data. Using the large rezion
editor, EDIT, the user deletes the top 127 lines, which are equivalent
to the size of the week that was added to the "VERYNEW" file.

4.3.3 PROCYEAR

This command procedure uses the two updated files discussed above
to create a processed resultant file, "IJL.ACESDEMO.YEARDATA". After
the user has edited the "IJL.ACESDATA.VERYOLD", the "YEARFILE" is
processed by: EX CMDPROC(PROYEAR). PROCYEAR concatenates the "VERYNEW"
and "VERYOLD" files in this order (VERYNEW,VERYOLD). The file that
results is 52 weeks long.

Processing this "ACESDEMO.YEARDATA" takes place immediately. An
interactive routine TAPEFIX handles all processing on the six variables
contained within the file. The user must respond to questions that the
program will ask regarding values that do not fall within reasonable
minimum and maximum values. This is a final step in reducing the data

and eliminating inaccurate values.
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4.3.4 MONTHLY

Monthly listings of the six variables in the "YEARDATA" file may be
obtained by typing

EX CMDPROC (MONTHLY)

after the PROCYEAR command has been completed. MONTHLY will ask the
user to choose the months of interest (starting and ending months).
The command procedure will execute FORTRAN program MONTHLY. The

output will be printed in table format at the terminal.
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Appendix A.1
PUNCH

TY PUNCH.JCL
//IJLTSO3 JOB (15936),'9102-1BLEDSOE' ,MSGCLASS=A
/®ROUTE PRINT REMOTESO
//*CLASS CPU91=208,1I0=1.0
// EXEC SPDASCR
//SYSIN DD *
T.IJL15936.C81075
//PUNCH EXEC FORTHCLG
//FORT.SYSPRINT DD SYSOUT=zA
//FORT.SYSIN DD *
DIMENSION CARD(20)
K=0
1000 WRITE(6,8000)
DO 3000 J=1,2
K=K+1
DO 2000 I=1,14
READ(5,4000,END=9000) CARD
IF (I .EQ. 1) WRITE(6,6000) K
WRITE(6,7000) I,CARD
WRITE(10,4000) CARD
2000 CONTINUE
WRITE(6,5000)
3000 CONTINUE

WRITE(6,5000)
GO TO 1000
L4000 FORMAT(20AL4)
5000 FORMAT(1H0,5X, 100(1H¥),/)
6000 FORMAT(1HO, 46X, DATA FILE NO. ',I4,/5X,100(1H%*),/)
7000 FORMAT(9X,'CARD',I2,' —',b20AH)
8000 FORMAT(1H1)
9000 WRITE(6,5000)

STOP

END
/%
//LKED.SYSIN DD *
/%

//GO.FT10F001 DD DSN=T.IJL15936.C81075,DISP=(NEW,CATLG),
// DCB=(RECFM=FB,LRECL=80,BLKSIZE=7280),UNIT=SPDA,

// SPACE=(TRK,(20,20),RLSE) '

//GO.FTOS5F001 DD ®

=CB1075.DAT

VA

//

ENDINPUT



DSNAME='IJL.FILER.PLI'

FILER: PROC(STARTING DATE) OPTIONS (MAIN) REORDER;
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000010
000020
000030
000040
000050
000060
000070
000080
000090
000100
000110
000120
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310
000320
000330
000340
000350
000360
000370
000380
000390
000400
000410
000420
000430
000440
000450
000460
000470
000480
000490
000500
000510
000520
000530
000540
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Appendix A.2
FILER

%
THIS PROGRAM READS THE HOURLY DATA FROM THE UT-ACES DATA *
ACQUISITION SYSTEM AND REWRITES THE DATA INTO A REGIONAL *
ORGANIZATION FOR USE BY THE VARIOUS DATA REDUCTIONS PROGRAMS. *
THE FOLLOWING IS A LIST OF THE OUTPUT RECORD NUMBERS AND THEIR  *
MEANING. *
#*
*
RECORD MEANING *
*
*
1 ————- ACES ICE STORAGE BIN HEAT OUTPUT (WH)
#*
2 ————— ACES ICE STORAGE BIN HEAT TNPUT (WH) *
*
3 ——-— ACES SOLAR PANEL HEAT OUTPUT (WH) *
*
T ACES SOLAR. PANEL HEAT INPUT (WH) *
%
L — ACES COOLING PUMP WATT HOUR METER (WH) *
%
6 ———— ACES HEATING PUMP WATT HOUR METER (WH) *
%
y — ACES DOMESTIC HOT WATER WATT HOUR METER (WH)
%*
 J— ACES COMPRESSOR WATT HOUR METER (WH)
#
- — ACES FAN WATT HOUR METER (WH) *
#*
10 ————— ACES HOUSE TOTAL WATT HOUR METER (WH)
%
11 ————— ACES FAN COTL OUTPUT (WH) *
*
12 ——=— ACES FAN COIL INPUT (WH) *
]
13 ——-—= ACES DOMESTIC HOT WATER OUTPUT (WH)
*
14 —e—— ACES ECONOMY CYCLE SECONDS DH *
*
[ J— SPARE
*
16 —mmmm ACES ECONOMY CYCLE SECONDS H27 *
%
T A— SPARE *
%
1 J— SPARE *
*
19— SOLAR AIR HANDLER WATT HOUR METER (WH) »
*
RECORD MEANING "
%
20 e HEAT PUMP INDOOR (WH)



000550
000560
000570
000580
000590
000600
000610
000620
000630
000640
000650
000660
000670
000680
000690
000700
000710
000720
000730
000740
000750
000760
000770
000780
000790
000800
000810
000820
000830
000840
000850
000860
000870
000880
000890
000900
000910
000920
000930
000940
000950
000960
000970
000980
000990
001000
001010
001020
001030
001040
001050
001060
001070
001080
001090
001100
001110

**..*‘l..***...***#*ll***..*...**"***#.**.***.**..**l****

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

~———- HEAT PUMP OUTDOOR (WH)

e s s e

s

B ]

————— e

e et s 2

e corn i e

s e e

o . e

et v e

e 2

e e

— e e i

e

e e e

o v

OFF PEAK HEATER (WH)

HEAT PUMP AUXILTARY HEATER (WH)

SOLAR

COLLECTOR - SPACE (WH)

HEAT PUMP - SPACE (WH)

SOLAR

COLLECTOR PEBBLE BED (WH)

PEBBLE BED - SPACE

TOTAL POWER (WH)

SPARE
SPARE
SOLAR
SOLAR

SOLAR

COLLECTER HEAT FLOW (WH)
WATER TO REFRIGERANT COIL HEAT FLOW (WH)

WATER TO AIR COIL HEAT FLOW (WH)

SOLAR HOT WATER HEATER OUTPUT (WH)
SOLAR HOUSE TOTAL WATT HOUR METER (WH)
SOLAR BLOWER WATT HOUR METER (WH)
SOLAR HOT WATER HEATER WATT HOUR METER (WH)
SOLAR COLLECTOR PUMP WATT HOUR METER (WH)
SOLAR DUCT HEATER WATT HOUR METER (WH)
SOLAR HEATING PUMP WATT HOUR METER (WH)
SOLAR HEAT PUMP WATT HOUR METER (WH)
SOLAR REFRIGERANT TO AIR COIL HEAT FLOW (WH)
SPARE
SPARE
SPARE

MEANING
SOLAR RADIATION 45 DEG (WH/M/M)

OUTSIDE WIND SPEED (KPH)
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001120
001130
001140
001150
001160
001170
001180
001190
001200
001210
001220
001230
001240
001250
001260
001270
001280
001290
001300
001310
001320
001330
001340
001350
001360
001370
001380
001390
001400
001410
001420
001430
001440
001450
001460
001470
001480
001490
001500
001510
0601520
001530
001540
001550
001560
001570
001580
001590
001600
001610
001620
001630
001640
001650
001660
001670
001680
001690

...‘..I‘..".-.‘*‘.-.*‘t‘I****..*‘**.'I‘*ﬂ.****‘*l*lﬂ#*ﬂ*

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

A

o e o

——————

RECORD

72

CONTR

CONTR

CONTR

CONTR

CONTR

CONTR

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

ACES

ACES

ACES

ACES

ACES

ACES

ACES

ACES

ACES

ACES

ACES

MEA

ACES

ACES

ACES

SPARE

A-6

OL HOUSE WATT HOUR METER (WH)

OL HOUSE HOT WATER HEATER WATT HOUR METER (WH)
OL HOUSE INDOOR UNIT WATT HOUR METER (WH)

OL HOUSE OUTDOOR UNIT WATT HOUR METER (WH)

OL HOUSE FAN COIL INPUT (WH)

OL HOUSE FAN COIL OUTPUT (WH)

ICE STORAGE BIN LEVEL (KG)

ICE STORAGE BIN TEMPERATURE LOW (C)

BIN TEMPERATURE HIGH (C)

ICE STORAGE BIN COIL INLET TEMPERATURE (C)
ICE STORAGE BIN COIL OUTLET TEMPERATURE (C)
FAN COIL TEMPERATURE INLET (C)

FAN COIL TEMPERATURE OUTLET (C)

SOLAR PANEL TEMPERATURE INLET (C)

SOLAR PANEL TEMPERATURE OUTLET (C)
DOMESTIC HOT WATER TEMPERATURE INLET (C)

DOMESTIC HOT WATER TEMPERATURE OUTLET (C)

NING

INSIDE DRY BULB TEMPERATURE (C)
INSIDE HUMIDITY RATIO (KGW/KGA)

DRY BULB TEMPERATURE AT SOLAR PANEL (C)

W o ok ok Mk ok 3 3K o M sk ok M ok i M W kK *»

% W W W K N



001700
001710
001720
001730
001740
001750
001760
001770
001780
001790
001800
001810
0601820
001830
001840
001850
001860
001870
001880
0018390
001900
001910
001920
001930
001940
001950
001960
001970
001980
001990
002000
002010
002020
002030
002040
002050
002060
002070
002080
002090
002100
002110
002120
002130
002140
002150
002160
002170
002180
002190
002200
002210
002220
002230
002240
002250
002260
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76
T7
78
79
80
81
82
83
84
85
36
87
88
39
90
91
92
93
94
95
96
97

e e

-t e

e i s e

-t i 2 e

o i

- et

- s e

et gt e

o

e e st s o

————

s v oty n

RECORD

98
99
100
101
102

103

s o s s

e

s et e e

s s o o

o o e

e e e

SPARE

SPARE

SPARE

SPARE

PEBBLE BED #1 TEMPERATURE (F)

PEBBLE BED #2 TEMPERATURE (F)

PEBBLE BED #3 TEMPERATURE (F)

PEBBLE BED #4 TEMPERATURE (F)

PEBBLE BED #5 TEMPERATURE (F)

PEBBLE BED #6 TEMPERATURE (F)

PEBBLE BED #7 TEMPERATURE (F)

GARAGE DRY BULB TEMPERATURE (F)

GARAGE WET BULB TEMPERATURE (F)

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

RAINFALL (MM)

OUTSIDE WIND DIRECTION (DEG)
MEANING

OUTSIDE BAROMETRIC PRESSURE (MM-OF-HG)

OUTSIDE HUMIDITY RATIO (KGW/KGA)

OUTSIDE DRY BULB TEMPERATURE (C)

SPARE

SOLAR PANEL INLET TEMPERATURE (C)

SOLAR PANEL OUTLET TEMPERATURE (C)

oW W RO ok Wk
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002270
002280
002290
002300
002310
002320
002330
002340
002350
002360
002370
002380
002390
002400
002410
002420
002430
002440
002450
002460
002470
002480
002490
002500
002510
002520
002530
002540
002550
002560
002570
002580
002590
002600
002610
002620
002630
002640
002650
002660
002670
002680
002690
002700
002710
002720
002730
002740
002750
002760
002770
002780
002790
002800
002810
002820
002830
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104 ——-—— SOLAR
L pe— SOLAR
L[ J—— SOLAR
o Jm— SOLAR

HOT WATER STORAGE TANK TEMPERATURE TOP (C)

PANEL UNPUMPED TEMPERATURE (C) b
PANEL PUMPED TEMPERATURE (C) *
HOT WATER STORAGE TANK TEMPERATURE BOTTOM (C)

COLLECTOR TANK #2 HIGH (C)
COLLECTOR TANK #2 LOW (C)
COLLECTOR TANK #1 HIGH (C)

COLLECTOR TANK #1 LOW (C)

112 ~-—-— SOLAR COLLECTOR UNIT TEMPERATURE INLET (C)
113 —~———- SOLAR HEATING UNIT TEMPERATURE OUTLET (C)
[ ] J— SOLAR INSIDE DRY BULB TEMPERATURE (C)

A | J— SOLAR INSIDE HUMIDITY RATIO (KGW/KGA)
116 ———— SPARE
R | g— SPARE
R J— SPARE
] J— SPARE
(P-J J— SPARE
121 ———— SPARE
|- J— SPARE
123 - SPARE

RECORD MEANING
(-] Q— SPARE
125 —eeme SPARE
126 ————v SPARE
127 e SPARE
[P-1 J— SPARE
(o] J— SPARE
130 ~---— SPARE
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002840
002850
002860
002870
002880
002890
002900
002910
002920
002930

002940 -

002950
002960
002970
002980
002990
003000
003010
003020
003030
003040
003050
003060
603070
003080
003090
003100
003110
003120
003130
003140
003150
003160
003170
003180
003190
003200
003210
003220
003230
~N240
003250
003260
003270
003280
003290
003300
003310
003320
003330
003340
003350
003360
003370
003380
003390
003400
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131 —~~—— SPARE
132 —-~~—- SPARE
133 —-—- SPARE
134 —eeee SPARE
135 —~—me SPARE
136 ——mmmm CONTROL HOUSE FAN COIL INLET TEMPERATURE (C)
137 ———m- CONTROL HOUSE FAN COIL OUTLET TEMPERATURE (C)
138 ~——~- CONTROL HOUSE DRY BULB TEMPERATURE (C)
139 ——ewmm CONTROL HOUSE HUMIDITY RATIO (KGW/KGA)
140~ CONTROL HOUSE CRAWL SPACE TEMPERATURE (C)
141 ————~— ACES TOTAL SYSTEM KWH (WH)
142 ~~~-- SOLAR RADIATION 30 DEG (WH/M/M)
143 ———me SOLAR RADIATION HORIZONTAL (WH/M/M)
1Y e OUTSIDE AIR SPECIFIC VOLUME (M¥*M®*M/KG)
U5 e ECONOMY CYCLE COOLING LOAD (WH)
146 ~——ew SPARE
W7 aemee SPARE
U8~ SPARE
19— SPARE
RECORD MEANING
150 ~——mn SPARE
151w SPARE
152 ——eee SPARE
153 wemee SPARE
158 e SPARE
155 wem—e SPARE
156 ———— SPARE
157 —=~— SPARE
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003410
003420
003430
003440
003450
003460
003470
003480
003490
003500
003510
003520
003530
003540
003550
003560
003570
003580
003590
003600
003610
003620
003630
003640
003650
003660
003670
003680
003690
003700
003710
003720
003730
003740
003750
003760
003770
003780
003790
003800
003810
003820
003830
003840
003850
003860
003870
003880
003890
003900
003910
003920
003930
003940
003950
003960
003970

L I

*/

A-~10

159 ———omm MONTH DAY %

160 ~——-~— HOUR MINUTE

DCL (STARTING TIME,DAY,HOUR,READER,TIME,REAL TIME, ERROR,I,KGO,

THE DAY,EXPERIMENT,IMS,SORT) FIXED BINARY(31),
STARTING DATE CHAR(100) VARYING,
PLIXOPT CHAR(100) STATIC EXTERNAL INIT('ISA(14K') VARYING,
II FIXED BINARY(31),
NUM(12) CHAR(]) INIT(!__"l ','O',‘T‘,‘2','3i,'1-l','5','6','7',
181,191)'

EDABC(5) FLOAT DEC(6),

(CLOUD_COVER,DIFFUSE,DIRECT) FLOAT DEC(6),

(ARG, CDEC,CH,CLAT,COSW,C0OSZ,COST, H, IDN,L,L 30,L 45,LMT,

LONG,M 45,M,N,N 30,N 45,PRO,RATIO1,SDEC,SH,SLAT, SN, TDEC,
TLAT) FLOAT DEC(6),

TABLE(6,13) FLOAT DEC(6) INIT (21.,52.,80.,111.,141.,172.,
202.,233.,264,,294,,325.,355.,386.:,-11.3,-13.5,
-7.3,.1,3.5,~1.8,-6.4,-1,3,7.5,15.1,13.9,1.5,
11.3,-20.,-10.8,0.,11.6,20.,23.45,20.6,12.3,0.,
"1005"19-81’“23'45v"20-\3900 u385-9376- 13600’35091
345, ,344,,351.,365.,378.,387.,391.,390.,.142,, 144,
.156,.18,.196,.205,.207,.201,.177,.16,.149,.142,
.142,.058,.06,.071,.097,.121,.134,.136,.122,.092,
.073,.063,.057,.058),

(ABS,SQRT) BUILTIN,

KEY FIXED DEC(5),

(IY,IM,ID,IYS) FIXED DEC(6),

MONTH{0:12) FIXED DEC(6) INIT (0,31,60,91,121,152,182,213,244,

274,305,335,366),

(EXP,MOD, COS, SIN,LOG10,INDEX) BUILTIN,

SORTOUT FILE EXT,

PRINT FILE PRINT EXT,

ACESOUT FILE QUTPUT KEYED ENV(REGIONAL(1)) EXT,

(ICARD1,ICARD2) FIXED BINARY(31),

CARD 960 CHAR(960),

SUBSTR BUILTIN,

OUTPUT DATA(160,24) FLOAT DEC(6),

INPUT DATA(160) FLOAT DEC (6),

1 OUTPUT,

2 DATA(24) FLOAT DEC(6):
SORT=INDEX(STARTING DATE, 'NOSORT');
II=TNDEX(STARTING DATE,'EXP'):; EXPERIMENT=0;
IF TI>0 THEN DO; TI=II-2; EXPERIMENT=1;

STARTING DATE=SUBSTR(STARTING_DATE,1,II);
END;

/% DETERMINE THE STARTING DATE AS PASSED IN FROM THE PARM CARD */

DAY,HOUR,KEY=0; STARTING DATE=SUBSTR(STARTING DATE,2,5);
ON CONVERSION BEGIN; REVERT CONVERSION;
PUT FILE(PRINT) EDIT ('THE STRING "' ,STARTING DATE,
'n TS NOT A VALID DATE.') (SKIP(2),A(12),A(5),A(22));
STOP; END:
STARTING TIME=STARTING DATE; REVERT CONVERSION;
PUT FILE(PRINT) EDIT ('THE STARTING DATE FOR THIS FILE IS - ',
STARTING DATE,'.') (SKIP(2),A(38),A(5),4(1));

/% PUT THE STARTING YEAR, DAY, AND MONTH ON RECORD 0 OF NEW FILE ¥/



A-11

003980 IYS, IY=STARTING TIME/1000; ID=STARTING TIME-IY*1000;

003990 REVERT CONVERSION;

004000 IYS=IYS*100000;

004010 DO IM=1 TO 12;

004020 IF ID <= MONTH(IM) THEN GO TO LOOPOUT;

004030 END; _

004040 LOOPOUT: ID=ID-MONTH(IM-1); DATA(1)=IY; DATA(2)=IM; DATA(3)=ID:
004050 DATA(4)=EXPERIMENT; IMS=IM;

004060 ' WRITE FILE (ACESOUT) FROM (OUTPUT) KEYFROM (KEY);
004070 /* SORT THE INPUT DATA BASED ON THE DATE-TIME GROUP IN

004080 ASCENDING ORDER */

004090 CALL SORTER(SORT); OPEN FILE(SORTOUT);

004100 STARTING _TIME=STARTING TIME*100;

004110 READER=0; KGO=1; CALL SOLAR DAY; CALL HELI;

004120 /¥ PROCESS THE SORTED DATA */

004130 DO DAY=1 TO T;

004140 THE_DAY=THE DAY+1; CALL SOLAR; CALL DHELI;
004150 DO HOUR=1 TO 24;

004160 IF READER = 1 THEN GO TO SKIP READ;

004170 READ:

004180 ON ENDFILE (SORTOUT) BEGIN; CALL END DATA; GO TO SKIP READ; END;
004190 /# READ THE INPUT DATA */

004200 ON CONVERSION GO TO BAD DATA;

004210 GET FILE(SORTOUT) EDIT (CARD_960) (A(960));
004220 DO ICARDI= 1 TO 160;

004230 INPUT_DATA(ICARD1)=SUBSTR(CARD 960, ICARD1¥6~5,6);
004240 GO TO END_OF_LOOP;

004250 BAD_DATA:

004260 INPUT_DATA(ICARD1)=99999.;

004270 END OF | LOOP:
00u280 END; REVERT CONVERSION;

004290 IF INPUT_DATA(159)+INPUT DATA(160)>:99999. THEN GO TO READ;
004300 CALL TIMER; IF TIME < 0 THEN GO TO READ;

004310 SKIP_READ:

004320 REAL TIME=(DAY-1)%*100+HOUR;

004330 /% CHECK FOR MISSING DATA AND INSERT 99999. IF FOUND %/

004340 IF TIME < REAL_TIME THEN GO TO READ;

004350 IF TIME > REAL_TIME THEN DO; READER=1;

004360 OUTPUT_DATA(*,HOUR)=99999. ;
004370 OUTPUT_DATA( 160, HOUR)=REAL_TIME;
004380 ERROR=1; CALL ERROR_ROUTINE;
004390 GO TO END_HOUR_LOOP; END;
004400 READER=0;

004410 DO I=1 TO 160;

004420 /%  CHECK WETBULB READING HIGHER THAN DRYBULB READING */
004430  IF INPUT DATA(99) >= INPUT_DATA(100) THEN INPUT DATA(99)=

004440 INPUT_DATA(100)1.0;

004450 /* EXTERNAL TEMPERATURES */

004460  IF INPUT DATA(99) < -40. | INPUT DATA(99) > 50.

004470 THEN INPUT_DATA(99) = 99999.7

004480  IF INPUT _DATA(700) < -30. | INPUT DATA(100) > 50.

004490 THEN INPUT_DATA(100) = 99999.;

004500 /% INTERNAL TEMPERATURES */

004510  IF INPUT_DATA(72) < 5, | INPUT_DATA(115) < 5. | INPUT DATA(139)
004520 < 5. THEN  INPUT_DATA(72) = 99999. ! INPUT DATA(115) =
DO4530 99999. | INPUT DATA(139) = 99999.;

004540 IF INPUT DATA(72) > 50. | INPUT_DATA(115) > 50. |
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004550 INPUT DATA(139) > 50. THEN INPUT DATA(T72) = 99999. |
00U4560 INPUT DATA(115) = 99999. | INPUT DATA(139) = 99999.;
004570 /% BAROMETRIC PRESSURE */

004580 IF INPUT _DATA(98) < 686. | INPUT DATA(98) 826.

004590 THEN INPUT_DATA(98) = 99999.

004600 OUTPUT_PATA(I.HOUR):INPUT_DATA(I):

004610 END;

004620 /% CALCULATE TOTAL ACES CONSUMPTION */

004630 OUTPUT DATA(141,HOUR)=0UTPUT_DATA( 5, HOUR)+QOUTPUT DATA( 6,HOUR)
004640 +OUTPUT DATA(C 7, HOUR)+OUTPUT DATA{ 8,HOUR)

004650 +OUTPUT | " DATA( 9,HOUR);

004660 IF OUTPUT DATA(141,HOUR) > 99999. THEN OUTPUT_DATA(141,HOUR)=99999.3

004670 IF INPUT DATA(158) 99999. THEN OQUTPUT DATA(159 HOUR)=99999.;
004680  ELSE OUTPUT  DATA(159,HOUR)=INPUT ] DATA(158)

004690 OUTPUT " DATA{(160,HOUR)=REAL ' . TIME;

004700 IF OUTPUT DATA(46,HOUR)=99999. THEN DO;

004710 OUTPUT_DATA(142 HOUR) OUTPUTﬂDATA(143,HOUR):99999.;
oou720 GO TO WET1; END;

004730 /* CALCULATE SOLAR CLOUD COVER */

004740 CALL HELIOS 45;

004750 IF OUTPUT DATA(46,HOUR)=0. THEN DO; OUTPUT_DATA(142,HOUR)=0.;
004760 OUTPUT DATA(143 HOUR)=0.; GO TO WET1; END;

004770 IF QUTPUT DATA(46,HOUR)>= DIREC1+DIPFUSE THEN
004780 CLOUD COVER=0; ELSE

004790 CLOUD COVER= SQRT((1 ~OUTPUT DATA(46,HOUR)/

004800 (DIRECT+DIFFUSE))/.65);

004810 /* CALCULATE SOLAR RADIATION ON SURFACE 30 DEG FROM HORIZONTAL */
004820 CALL HELIOS 30;

004830 OUTPUT DATA(142, ' HOUR)=(DIRECT+DIFFUSE)*(1.~.65%
064840 CLOUD_COVER*¥2);

004850 /* CALCULATE SOLAR RADIATION ON HORIZONTAL SURFACE */
00u860 CALL HELIOS HORIZONTAL;

004870 OUTPUT DATA(143, ', HOUR ) = (DIRECT+DIFFUSE)*(1.~ 65%
004880 CLOUD COVER*%2);

004890 WET1:

004900 IF OUTPUT_DATA(72,HOUR)=99999. THEN DO;

004910 OUTPUT DATA(73,HOUR)=99999.; GO TO WET2; END;
004920 IF OUTPUT DATA(73,HOUR)=99999. THEN GO TO WET2;
004930 IF OUTPUT DATA(98 HOUR)=99999. THEN DO;

004940 OUTPUT DATA(73 HOUR)=99999.; GO TO WET2; END;
004950 /* CONVERT FROM WET BULB TO HUMIDITY RATIO */

004960 CALL WET_BULB;

004970 WET2:

004980 IF OUTPUT DATA(138,HOUR)=99999. THEN DO;

004990 OUTPUT DATA(139,HOUR)=99999.; GO TO WET22; END;
005000 IF OUTPUT DATA(139,HOUR)=99999. THEN GO TO WET22;
0605010 IF OUTPUT DATA(98,HOUR)=99999. THEN DO;

005020 QUTPUT DATA(139 HOUR)=99999.; GO TO WET22; END;
005030 /* CONVERT FROM WET BULB TO HUMIDITY RATIO */

005040 CALL WET BULB3;

005050 WET22:

005060 IF OUTPUT DATA(114,HOUR)>=99999. THEN DO;

005070 OUTPUT DATA(115,HOUR)=99999.; GO TO WET3; END;
005080 IF OUTPUT DATA(114,HOUR)=99999. THEN GO TO WET3;
005090 IF OUTPUT DATA(98,HOUR)=99999. THEN DO;

005100 OUTPUT DATA(11R HOUR)>=99999.; GO TO WET3; END;

005110 /* CONVERT FROM WET BULB TO HUMIDITY RATIO */



005120
005130
005140
005150
005160
005170
005180
005190
005200
005210
005220
005230
005240
005250
005260
005270
005280
005290
0065300
005310
005320
005330
005340
005350
005360
005370
005380
005390
005400
005410
005420
005430
005440
005450
005460
005470
005480
005490
005500
005510
005520
005530
005540
005550
005560
005570
005580
005590
005600
005610
005620
005630
005640
005650
005660
005670
005680
005690
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CALL WET BULBT;
WET3:
IF OUTPUT_DATA(100,HOUR)=99999. THEN DO;
OUTPUT_DATA(99,HOUR)=99999.; GO TO WET4; END;
IF OUTPUT DATA(99,HOUR)=99999. THEN GO TO WETY;
IF OUTPUT DATA(98,HOUR)=99999. THEN DO;
OUTPUT DATA(99,HOUR)=99999.; GO TO WETH; END;
/* CONVERT FROM DEW POINT TO HUMIDITY RATIO */
CALL WET BULB2;
WETY:

IF OUTPUT DATA(72,HOUR)=99999. | OUTPUT DATA(73,HOUR)=99999.!
OUTPUT_DATA(100,HOUR)=99999. | OUTPUT_DATA(99,HOUR)=99999.

OUTPUT DATA(14,HOUR)=99999. | OUTPUT DATA(144,HOUR)=99999.

OUTPUT DATA(16,HOUR)=99999. | OUTPUT_DATA(14,HOUR)=99999.

THEN OUTPUT DATA(145,HOUR)=99999.;

ELSE OUTPUT DATA(145,HOUR)=((0.24%QUTPUT_DATA(72,HOUR)
+OUTPUT DATA(73,HOUR)* (0. 444*OUTPUT_DATA(72,HOUR)
+1061.))-(0.24%0UTPUT DATA( 100, HOUR)
+OUTPUT DATA(99,HOUR)¥ (0. 444*0OUTPUT_DATA(100,HOUR)
+1061.)))*(OUTPUT_DATA( 14,HOUR)+OUTPUT_DATA(16,HOUR))
*1050./0UTPUT_DATA( 144 ,HOUR);

END_HOUR _LOOP: END;
/% CHECK FOR UNREASONABLE DATA */
CALL REASONABLE DATA(OUTPUT DATA);
/* OQUTPUT DATA FOR PERMANENT STORAGE */
DO I=1 TO 160;
DATA(*)=OUTPUT DATA(I,*); KEY=KEY+1;
WRITE FILE (ACESOUT) FROM (OUTPUT) KEYFROM (KEY);
END;
/% TERMINATE THE PROGRAM %/
END; ERROR=0; CALL ERROR ROUTINE;
4PAGE;
WET BULB: PROC REORDER;
/% THIS ROUTINE PERFORMS CONVERSION FROM WET BULB AND DEW POINT
TO HUMIDITY RATIO */
DCL H_RATIO FLOAT DEC(6),(D1,D2,D3,D4) FLOAT DEC(6);
D1=-OUTPUT_DATA(98,HOUR)/25.4 ;
D2=(OUTPUT _DATA(72,HOUR))*9./5.+32.0;
D3=(OUTPUT_DATA(73,HOUR))*9./5.+32.0;
CALL PSY(D2,D3,D1,H RATIO);
/% CALL PSY (OUTPUT DATA(72 HOUR) ,OUTPUT_DATA(73,HOUR),
OUTPUT DATA(98,HOUR) ,H RATIO)*/
OUTPUT DATA(73,HOUR)=H RATIO;
RETURN;
WET BULB1: ENTRY;
D1=OUTPUT DATA(98,HOUR)/25.4 ;
D2=(OUTPUT_DATA(114,HOUR))*9./5.+32.0;
D3=(OUTPUT DATA(115,HOUR))*9./5.432.0;
/% CALL PSY (OUTPUT DATA(114,HOUR),OUTPUT DATA(115,HOUR),
OUTPUT_DATA(98,HOUR) ,H _RATIO)*/ ™
CALL PSY(D2,D3,D1,H RATIO);
OUTPUT DATA(115, HOUR) =H | RATIO;
RETURN;
WET BULB2: ENTRY;
D1=0UTPUT_DATA(98,HOUR)/25.U;
D2=(OUTPUT _DATA(100,HOUR))¥9./5.432.0;
D3=(OUTPUT_DATA(99,HOUR))*9./5.+32.0;
CALL DEW POINT (D2,D3,D1,H RATIO,DN);



005700
005710
005720
005730
005740
005750
005760
005770
005780
005790
005800
005810
005820
005830
005840
005850
005860
005870
005880
005890
005900
005910
005920
005930
005940
005950
005960
005970
005980
005990
006000
006010
006020
006030
006040
006050
006060
006070
006080
006090
006100
006110
006120
006130
006140
006150
006160
006170
006180
006190
006200
006210
006220
006230
006240
006250
006260
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/¥ CALL DEW _POINT (OUTPUT DATA(100,HOUR),OUTPUT DATA(99,HOUR),
OUTPUT DATA(98,HOUR) ,H_RATIO,OUTPUT DATA( 144, HOUR))®*/
QUTPUT_DATA(99,HOUR)=H RATIO;
OUTPUT DATA(144,HOUR)=D4*0.062426;
RETURN:
WET_BULB3:. ENTRY;
D1=0UTPUT_DATA(98,HOUR)/25.4 ;
D2=(OUTPUT DATA(114,HOUR))¥*9./5.+32.0;
D3=(OUTPUT DATA(115,HOUR))*9./5.+32.0;
/% CALL PSY (OUTPUT DATA(114,HOUR),OUTPUT_DATA(115,HOUR),
OUTPUT DATA(98,HOUR),H RATIO)*/
CALL PSY(D2,D3,D1,H RATIO);
OUTPUT DATA(139,HOUR)=H RATIOQ;
RETURN;
END WET BULB;
$PAGE;
DEW_POINT: PROC (DB,DP,PB,W,V) REORDER;

/% THIS ROUTINE CONVERTS FROM DEW POINT TO HUMIDITY RATIO %/

DCL (PV,PVS,RH,W,DB,DP,PB) FLOAT DEC(6);
PV=PVSF(DP); PVS=PVSF(DB); KH=PV/PVS; W=,622%PY/(PB-PV);
V=.754%(DB+459,7)%(1.+7000.%W/4360.)/PB;
END DEW POINT;
4PAGE ;
PSY: PROC (DB,WB,PB,W) REORDER;

/* THIS ROUTINE CONVERTS FROM WET BULB TO HUMIDITY RATIO */
DCL (DB,WB,PB,W,V,PVP,WSTAR,PV,CDB,CWB,HL,CH,EX) FLOAT DEC(6);
PVP=PVSF(WB);

IF DB-WB<= 0. THEN DO; PV=PVP; GO TO A; END;

WSTAR=0,622%PVP/(PB-PVP);

IF WB-32.<= 0. THEN DO; PV=PVP-5.TONE-4%PB*(DB-WB)/1.8;

GO TO A; END:

CDB=(DB~32.)/1.8; CWB=(WB-32.)/1.8;

HL=597.31+0.4409%CDB--CWB; CH=0.2402+0, 4409*WSTAR;

EX={(WSTAR~-CH*{ CDB~CWB) /HL)/0.622; PV=PB¥EX/(1.+EX);

A:

W=0.622%PV/(PB-PV);

RETURN;

END PSY;

FPAGE;
PVSF: PROC (X) REORDER;
/* THIS ROUTINE DETERMINES PARTIAL PRESSURES */

DCL (X,T,Z,721,SUM) FLOAT DEC(6),
I FIXED BINARY (31),
A(6) FLOAT DEC(6) INIT (-7.9028,5.02808,-1.3816E-7,

11.344,8. 1328E~3,~3.49149),
B(Y4) FLOAT DEC(6) INIT (-9.09718,-3.56654,0.876793,
0.0060273),

P(4) FLOAT DEC{6);

T=(X+459.7)/1.8;

IF T<273.16 THEN DO; Z=273.16/T; P(1)=B(1)%#(Z-1.);

P(2)=B(2)*LOG10(Z); P(3)=B(3)*(1.-1./2);
P(4)=L0OG10(B(4)); END;

FLSE DO: Z=373.16/T; P(1)=A(1)%(Z-1.);
P(2)=A(2)%L0G10(Z); Z1=A(4)¥(1.-1./2);
P(3)=A(3)%(10.%%Z1-1.); Z1=8(6)%(Z~1.);
P(4)=A(5)%(10.%%21-1.); END;

SUM=0.; DO I=1 TO Y4; SUM=SUM+P(I); END;



006270
006280
006290
0063200
006310
006320
006330
006340
006350
006360
606370
006380
006390
006400
006410
006420
006430
006440
006450
006460
066470
006480
006490
006500
006510
006520
006530
006540
006550
006560
006570
006580
006590
0065600
0065610
006620
006630
006640
006650
006660
006670
006680
006690
006700
006710
006720
006730
006740
006750
006760
006770
005780
006790
006800
006810
006820
006830
DO68U0
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RETURN (29.921%10,%%3UM);
END PVSF;
YPAGE
TIMER: PROC REORDER;
/% THIS ROUTINE CONVERTS FROM REAL TIME TO RELATIVE TIME ¥/
DCL (CHECK,TIME1) FIXED BINARY(31),
MONTH(12) FIXED BINARY(31) INIT (0,3100,6000,9100,121700,
15200, 18200, 21300, 24400,
27400, 30500,33500);
CHECK=INPUT DATA(159)/100; TIME:(INPUT_DATA(159)~CHECK*100)*100;
TIME:TIME+MONTH(CHECK)+IYS+INPUT~DATA(160)/100;
TIME1=STARTING TIME/100000; TIME1=STARTING TIME-TIME1¥100000;
IF TIME1<35500 THEN GO TO 4;
IF CHECK<IMS THEN TIME=TIME+36500;
A: TIME=TIME-STARTING TIME+1;
IF DAY+HOUR = 2 THEN GO TO START;
RETURN;
START:
TF TIME > 624 THEN DO; ERROR=2; CALL ERROR_ROUTINE; END;
RETURN;
END TIMER;
%PAGE;
SOLAR: PROC REORDER;
/% THIS ROUTINE DETERMINES THE SUN'S POSITION */
DCL (DAY,X,KEY,KEYP1) FIXED BINARY(31);
DAY=THE DAY; IF DAY <= TABLE(1,1) THEN DO; DAY=DAY+365.:; KEY=12;
KEYP1=13; END;:
ELSE DO DO K=KGO TO 133
IF TABLE(1,K) > DAY THEN DO; KEYP1=K;
KGO ,KEY=K~1; GO TO A; END;
END:; A: END;
DO K=2 TO 6;
EDABC(K~1)=TABLE(X,KEY)+(TABLE (K,KEYP1)~TABLE (K ,KEY))*
(DAY-TABLE(1,KEY)Y/(TABLE (1,KEYP1)~TABLE (1,KEY));
END; RETURN;
SOLAR_DAY: ENTRY;
DO K=1 TO 13; TABLE(3,K)=TABLE(3,K)/57.2958; END;
THE_DAY:(STARTING~TIME~IYS)/100«1;
RETURN;
END SOLAR;
FPAGE;
HELIOS: PROC REORDER;
/% THIS ROUTINE DETERMINES THE SUN'S HOUR ANGLE AND THE SOLAR
RADIATION INCIDENT ON A SURFACE %/
DCL (DT,COSS,ALPHA) FLOAT DEC(6);
HELIOS HORIZONTAL: ENTRY;
COST=CO0SZ;
IF COST < 0. THEN CO3T=0.;
DIRECT=IDN¥COST*3. 1525;
RETURN;
HELIOS 30: ENTRY;
kCOST:L*30*COSZ+N“30*COSS+M*COSW;
IF COST < 0. THEN COST=0.;
DIRECT=IDN#COST¥3. 1525;
RETURN;
HELIOS u45: ENTRY;
DIRECT, DIFFUSE=0.; LMT=HOUR~1-~LONG/15,; DT=ABS(LMT-SN);
H=15.%*DT/57.2958;



006850
006860
006870
006880
006890
006900
006910
006920
006930
006940
006950
006960
006970
006980
006990
007000
007010
007020
007030
007040
007050
007060
007070
007080
007090
007100
007110
007120
007130
007140
007150
007160
007170
007180
007190
007200
007210
007220
007230
007240
007250
007260
007270
007280
007290
007300
007310
007320
007330
007340
007350
007360
007370
007380
007390
007400
007410
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SH=SIN(H); CH=COS(H); COSZ=SLAT*SDEC+CLAT*CDEC*CH; COSW=CDEC*SH;
ARG=1.~COSW¥*COSW-COSZ*¥C0SZ; C0SS=0.;
IF ARG > 0. THEN COSS=SQRT(ARG);
IF CH <= RATIO1 THEN C0SS=-C0SS;
IDN=0.;
IF CH > ~PRO THEN DO; IF COSZ > 0.01 THEN IDN=EDABC(3)/
EXP(EDABC(4)/C0SZ): END;
COST=L_U5¥COSZ+N_U5*COSS+M _U5%COSW;
IF COST < 0. THEN COST=0.;
DIRECT=IDN*COST#*3, 1525; DIFFUSE=IDN¥*EDABC(5)¥3.1525;
RETURN;
HELI: ENTRY;
LONG=84.; L=1.; N=0.; M=0,; L U5=,707;
N _45=.7018; LONG=MOD(LONG+7.49,15.)-7.49; SLAT=.61566; CLAT=.788;
TLAT=.7813; ALPHA=0.; L 30=.866; N _30=0.5; M 45=,0862;
RETURN;
DHELI: ENTRY;
SN=12.~EDABC(1)/60.; SDEC=SIN(EDABC(2)); CDEC=COS(EDABC(2));
TDEC=SDEC/CDEC; RATIO1=TDEC/TLAT; PRO=TDEC/TLAT;
RETURN;
END HELIOS;
TPAGE;
END DATA: PROC REORDER;
/¥ THIS ROUTINE HANDLES THE END OF DATA CONDITION */
IF DAY+HOUR = 2 THEN DO; ERROR=3; CALL ERROR ROUTINE; END;
TIME=1000;
RETURN;:
END END DATA;
%PAGE;
ERROR_ROUTINE: PROC REORDER;
/¥ THIS ROUTINE HANDLES VARIOUS ERROR CONDITIONS AND TERMINATES
THE JOB WHEN APPLICABLE #/
DCL ERROR_ONE STATIC INIT (0) FIXED BINARY(31),
PLIRETC BUILTIN,
RETC FIXED BINARY(31),
(ERROR_TWO, ERROR_THREE) FIXED BINARY(31);
ERROR TWO,ERROR THREE=0;
IF ERROR=0 THEN GO TO ZERO;

IF ERROR = 1 THEN GO TO ONE;
IF ERROR = 2 THEN GO TO TWQ;
IF ERROR = 3 THEN GO TO THREE;
ONE:

ERROR_ONE=ERROR_ONE+1; RETC=4; CALL PLIRETC(RETC);
PUT FILE (PRINT) EDIT ('ASHOO1 - THERE IS NO DATA FOR DAY = ',
DAY,' HOUR = ',HOUR,' .',
'STANDARD FIXUP TAKEN -—-- ',
'EXECUTICN CONTINUING.')
(SKIP(2),A,F(10),A,F(10),A,3KIP,X(9),A,R);

RETURN;

TWO:

ERROR_TWO=1; RETC=8; CALL PLIRETC(RETC);

PUT FILE (PRINT) EDIT ('ASH002 —-- PROGRAM IS TERMINATING DUE TO ',

'ERROR COUNT ON ERROR 2.','THERE IS NO ',

'DATA FOR THE WEEK CHOSEN ON THE TINPUT ',

'DATASET. ")

(PAGE,A,A,SKIP,K(11),A,A,0);
DATA(*)=99999.



007420
007430
007440
007450
007460
007470
co7u80
007490
007500
007510
007520
007530
007540
007550
007560
007570
007580
007590
007600
007610
007620
007630
007640
007650
007660
007670
007680
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007700
007710
007720
007730
007740
007750
007760
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007780
007790
007800
007810
007820
007830
007840
007850
007860
007870
007880
007830
007910
007920
007930
007950
007960
007961
007970
007980
007990
008000
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DC KEY=1 TO 1120;
WRITE FILE(ACESOUT) FROM (QUTPUT) KEYFROM (XEY);

END;

GO TO ZERO;

THREE:

ERROR_THREE=1; RETC=12; CALL PLIRETC(RETC);

PUT FILE (PRINT) EDIT ('ASHOQZ —-~ PROGRAM 1S TERMINATING DUE TO ',

"ERROR COUNT FOR ERROR 3.',° END ',
'OF DATASET WAS ENCOUNTERED BEFORE ',
'REACHING STARTING DATE.')
(PAGE,A,A,SKIP,A,A,R);
DATA(%*)=99999, :
DO KEY=1 TO 1120;
WRITE FILE(ACESOUT) FROM (QUTPUT) KEYFROM (KEY);
END;
ZERO:
IF DAY+HOUR = 2 THEN GO TO NONE;
PUT FILE (PRINT) EDIT ('THERE WERE ',ERROR_ONE,' EMPTY RECORDS ',
'PROCESSED. DATASET WAS CREATED. ')
(PAGE,A,F(10) ,A,A);
GO TO SUMMARY:
NONE:
PUT FILE (PRINT) EDIT ('DATASET WAS CREATED BUT IS EMPTY!')
(PAGE,A);
SUMMARY:
IF ERROR_ONE+ERROR_TWO+ERROR_THREE = O THEN GO TO FINISH;
PUT FILE (PRINT) EDIT (‘S UMMARY OF ERROCRS,
'ERROR NUMBER COUNT®, ")
(PAGE, X(10) ,A,SKIP(2),X(13) ,A,SKIP,4);
IF ERROR_ONE > O THEN PUT FILE (PRINT) EDIT ('001',ERROR_ONE)
(SKIP,X(17),A,X(14) ,F(5));
IF ERROR_TWO = 1 THEN PUT FILE (PRINT) EDIT ('002',ERROR_TWO}
(SKIP,X(17),A,X(1W) ,F(5));
IF ERROR_THREE = 1 THEN PUT FILE (PRINT) EDIT ('003',ERROR_THREE)
(SKIP,X(173,4,X(18) ,F(5));

FINISH:
CLOSE FILE (ACESOUT); GO TO END OF FILER;
END ERROR ROUTINE;

%PAGE;
REASONABLE DATA: PROC(DATA) REORDER;
/% THIS ROUTINE DETERMINES IF THE DATA IS REASONABLE AND

RESPONDS ACCORDINGLY */

DCL DATA(160,24) FLOAT DEC(6),

(HIGH(160),LOW(160) ,REPLACE(160)) FLOAT DEC{(8},
(I,J) FLOAT BINARY(31);
I=1; IF I=1 THEN GO TO WORK; RETURN;
WORK:
LOW(%¥)=-40,; REPLACE(*)=99999.; HIGH(*)=300.;
DO I=1 TO 10;
LOW(I)=0.3
END;
DO I = 11,12;
LOW(I)=50.0: END;
LOW(13),LOW(148) ,LOW(15) ,LOW(16)=0.0;
HIGH(1)=22000,; HIGH(2)=10000. ;
HIGH(3)=20000.; HIGH(U)=HIGH{1);
HIGH(5)=180.; HIGH(6)=170.;
HIGH(T)=100.; HIGH(8)=3600.;



008010
008020
008030
008040
008050
008060
008070
008080
008090
008100
008110
008120
008130
008140
008150
008160
008170
008180
008190
008200
008210
008220
008230
008240
008250
008260
008270
008280
008290
008300
008310
008320
008330
008340
008350
008360
008380
008390
008400
008410
008420
008430
008440
008450
008490
008500
008510
008520
008530
008540
008550
008560
008570
008590
008600
008620
008630
008640

/%

/®

/%

/%
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HIGH(9)=550.; HIGH{10)=6500.;
HIGH(11)=HIGH(2); HIGH(12)=15000.;
HIGH(13)=8000.; HIGH(14)=HIGH{2);
HIGH{16)=HIGH(14);

GARAGE  EXPERIMENT DATA */

DO I=19 TO 28;
LOW(T)=0.:
END;
HIGH(19) ,HIGH(20)=2000.;
HIGH(21) ,HIGH(22) ,HIGH (23)=20000. ;
HIGH(24) ,HIGH(26) ,HIGH(27)=30000. ;
HIGH(25) ,HIGH(28)=50000.;
SOLAR HOUSE L
DO I= 31 TO 142
LOY(I)= O.;
END;
DO I=48 TO 51;
LOW{I)=0.0;
END ;
HIGH(31)=150000.; HIGH(32)=8000.;
HIGH{33)=10000,; HIGH{34)=HIGH(32);
HIGH{35)=12000,; HIGH(36)=550.;
HIGH{37)=4000.; HIGH(38)=1500.;
HIGH(39)=8500.; HIGH(40)=500.;
HIGH{41)=5000.; HIGH(¥2)=HIGH(33)
CONTROL. HOUSE %/
HIGH(46)=1300.; HIGH(¥7)=70,;
HIGH{48)=27000.; HIGH(Y9)=5000.;
HIGH(50)=13000.; HIGH(51)=HIGH(49);
HIGH(H62)=15.; LOW(62)=-2.; HIGH(63)=HIGH(62);
LOW(63)=LOW(62); HIGH(EL) ,HIGH(65)=5.0;
LOW(SH) ,LOR(E5) =T, ;
HIGH{66) ,HIGH(6T)=U5.0; LOW{66),LO4(67)=30.;
HIGH(68),HIGH(69)=60.; LOW(68),LOW{69)=0,;
/% L
HIGH(70) ,HIGH(T1)=55.; LOW{T0),LOW{T1)=8,;
HIGH(73)=20.: LOW(73)=0.;
HIGH{74)=150.; LOW{(74)=-30.;
CONTINUED GARAGE EXPERIMENT DATA #/
DO I=80 TO 88;
LOW(1I)=--15.0;
HIGH(1)=200.0;
END;

/% ®/
HIGH{102),HIGH(103)=100.; LOW{102),L.OW(103)=0.;
HIGH (104} ,HIGH(107)=55.; LOW{104) ,LOW(107)=8.;
HIGH(105) ,HIGH(106)=150.; LOW(105),LO¥(106)=--30,;

/% ¥y
DO I =108 TO 111;

LOW(I)=2.: HIGH{I)=100.:

END;
HIGH{112),BIGH(113)=100.; LOW(112),LOW(113)=0.;
HIGH{11M)=30.; TLOW(114)=5.;

/® &/
HIGH(138)=HIGH(72); LOW(138)=L04(72);
HIGH{140)=45,; LOW{140)=-20,;
HIGH(141)=2000,; LOW(141)=0,;

HIGHC 1423  HIGH(143)=1300.; LOW(142),1.0W(143)=0.;
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008650 HIGH(145)=HIGH(33); LOW(145)=0.

008660 DO I =1 TO 160;

008670 DO J = 1 TO 24;

008700 IF DATA(I,J)>HIGH(T) THEN DATA(I,J)=REPLACE(I);
008710 IF DATA(I,J)<LOW(I) THEN DATA(I,J)=REPLACE(I);
008720 END;

008730 END;

008740 RETURN;

008750  END REASONABLE DATA;

008760 FPAGE;

008770  SORTER: PROC(SORT) REORDER;

008780 /% THIS ROUTINE SORTS THE INPUT DATA INTO ASCENDING ORDER BASED

008790 ON THE DATE-TIME GROUP */

008800 DCL ACESIN EXT FILE,

008810 CARD 1120 CHAR(1120) VARYING,

008820 CARD 960 CHAR{(960) VARYING,

008830 (RETURN_CODE, SORT) FIXED BINARY(31),
0083840 PLISRTA BUILTIN,

008850 SORTIN EXT FILE;

008860  ON ENDFILE(ACESIN) GO TO END_OF SORT;

008870  READ:

008880  CARD 960='';

008890  GET FILE(ACESIN) EDIT (CARD_1120) (A(1120));

008900 DO RETURN_CODE=1 TO 13;

008910 CARD_960=CARD_960! | SUBSTR(CARD_1120,1,72);

008920 CARD_1120=SUBSTR(CARD_1120,81,LENGTH(CARD_1120)-80);
008930  END;

008940  CARD_960=CARD 960! iSUBSTR(CARD_1120,1,24);

008950  IF SORT>0 THEN PUT FILE(SORTOUT) EDIT (CARD_960) (A(960));
008960 ELSE PUT FILE(SORTIN) EDIT (CARD_960) (A(960));
008970 GO TO READ;

008980  END_OF SORT: CLOSE FILE(ACESIN);

008990  IF SORT>0 THEN DO; CLOSE FILE(SORTOUT); RETURN; END;
009000  CLOSE FILE(SORTIN);

009010  CALL PLISRTA(' SORT FIELDS=(949,6,CH,A,955,6,CH,A) ',

009020 ' RECORD TYPE=F,LENGTH=(960) ',51200,RETURN CODE);
009030 PUT FILE(PRINT) EDIT ('SORT RETURN CODE = ‘',RETURN CODE,'')
009040 (SKIP(2),A,F(5),5KIP,A);

009050 RETURN;

009060  END SORTER;

009070 XPAGE;

009080 END _OF FILER: END FILER;
END OF DATA

READY
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Appendix A.3
SUMMARY

DSNAME='1JL.SUMMARY.PLI'
/RRERRREER A N NUAL CYCLE ENERGY S YSTEHM ®eaxaeax,

000010
000020
400030
000040
000050
000060
000070
000080
000090
000100
000110
000120
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310
000320
000330
000340
000350
000360
000370
000380
000350
ooou00
000410
000420
000430
000440
000450
000U60
000470
000480
000490
000500
000510
000520
000530

/%
JCL

//ACESSUM
//STEPLIB
//

//
//SYSPRINT
//SYSPRT1
//SYSPRT?2
//SYSPRT3
//PLOTS
//
//TOTAL
//
//ACEDATA
//

//

%/

R E

QUIRED TO RUN THIS PROGRAM

EXEC PGM=SUMMARY, PARM='ISA(20K,4K,%4)/0OPTION',REGION=270K

DD
DD

bb
DD
DD
DD
DD

DD

DD

DSN=PLI.LINKLIB,UNIT=2314,VOL=SEER=MVT21Q, DISP=SHR
DSN=HOLMAN.PRIVATE . LIBRARY,I™NIT=2314,VOL=SER=UTACE1,
DISP=(OLD,KEEP)

SYSOUT =4

SYSOUT=A

SYSOUT=A

SYSOUT=A

UNIT=SYSDA,DSN=4&PLOTDATA ,SPACE=(CYL,(1,1),RLSE),
DCB=(RECFM=FB, LRECL=80,BLKSIZE=800)
DSN=ACES.DATA.TOTALS,UNIT=2314,
VOL=SER=UTACE1,DISP=(OLD,KEEP)
DSN=ACES.DATA.DXXXXX,UNIT=2314,
VOL=3ER=UTACE1,DISP=(OLD,KEEP)

SUMMARY: PROC(OPTION) OPTIONS(MAIN) REORDER;

DCL. ACEDATA EXT FILE RECORD DIRECT INPUT KEYED ENV(REGIONAL(1)),
SYSPRINT EXT FILE PRINT,
OPTION CHAR(100) VARYING,
PRIORITY BUILTIN,
TASK 1 TASK,
(EP1,EP2,EP3) EVENT,
(CODE1,CODE2) FIXED BINARY(31),
(MAX,PLIRETC) BUILTIN,
RELATIVE FIXED BINARY(15);

OPEN FILE(SYSPRINT) LINESIZE(132); OPEN FILE(ACEDATA);

/%

SET TASK 1 TO THE MAXIMUM ALLOWABLE PRIORITY AND SET RELATIVE TO
A SMALLER PRIORITY BECAUSE TASK ANALIZE IS A LONG EXECUTING
TASK AND NEEDS HIGHER PRIORITY TO FINISH AT THE SAME TIME AS
TASKS PLOTPLI AND MISSING.

®/

PRIORITY(TASK 1)=20; RELATIVE=FRIORITY(TASK 1)~1;

CALL ANALIZE TASK(TASK 1) EVENT(EP1);

CALL MISSING(CODE1) PRIORITY(RELATIVE) EVENT(EP2);

CALL PLOTPLI(OPTION,CODEZ) PRIORITY(RELATIVE) EVENT(EP3);

/&

WAIT FOR THE COMPLETION OF ALL THE TASKS BEFORE TERMINATING THE

PROGRAM,
*/

WAIT (EP1,EP2,EP3);
CODE1=MAX(CODE1,CODE2};
CALL PLIRETC(CODE1);

#PAGE;
/%



000540
000550
000560
000570
000580
000590
000600
000610
000620
000630
000640
000650
000660
000670
000680
000690
000700
000710
000720
000730
000740
000750
000760
000770
000780
000790
000800
000810
006820
000830
000840
000850
000860
000870
000880
000890
000900
000910
000920
000930
000940
000950
000960
000970
000980
000990
001000
001010
001020
001030
001040
001050
001060
001070
001080
001090
001100
001110

*/
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MISSING — PRINTS THE HOURS FOR WHICH THERE IS NO DATA AVAILABLE
IN THE ACES DATA FILE.

MISSING: PROC(CODE1) OPTIONS(TASK) REORDER;

D

/%

*/

/¥

4

CL SYSPRT1 EXT FILE PRINT,
ACEDATA EXT FILE DIRECT INPUT RECORD KEYED ENV(REGIONAL(1)),

CODE1 FIXED BINARY(31),
(COUNT, DAY, HOUR, TABLE (168) ,PAGE_NO,LINE_LENGTH,I,
RECORD TABLE(159) ,RECORD, NUMB, ERROR, ERROR_TABLE{159,168),
J,DATE(3)) FIXED BINARY(15),
1 INPUT DAT4,
2 DATA(24) FLOAT DEC(5),
RECORD NO FIXED DEC(5);
OPEN FILE(SYSPRT1) LINESIZE(132); CODE1=0;
RECORD NO=0; READ FILE(ACEDATA) INTO(INPUT DATA) KEY(RECORD_NO);
DATE (1)=DATA(2); DATE(2)=DATA(3); DATE(3)=DATA(1):
COUNT=0;

SCAN LOOP CHECKS THE INTEGRATION TIME IN RECORD NUMBER 159,
IF THIS NUMBER IS 99999. THEN THERE 15 NO DATA FOR THE HOUR.

SCAN: DO DAY=1 TO T7;
RECORD_NO=(DAY-1)*160+159;
READ FILE(ACEDATA) INTO(INPUT DATA) KEY(RECORD NO);
DO HOUR=1 TO 24;
IF DATA(HOUR)=99993. THEN DO;
COUNT=COUNT+1; TABLE(COUNT)=(DAY-1)*24+HOUR;
END SCAN; PAGE NO=1;
PUT FILE(SYSPRT1) EDIT ('*##*¥ S UMMARY OF FILE ',
'F OR ',DATE(1),'/',DATE(2),'/',DATE(3),' #esaxr,
'PAGE' ,PAGE NO,'")
(PAGE,%(35) B, A,F(2) ,A,F(2),4,F(2),A,X(26) ,A,F(5) ,5KIP,A);
PUT FILE(SYSPRT1) EDIT ('**# LISTING OF HOURS FOR WHICH THERE IS ',
'NO DATA *¥¥%1 1) (SKIP(3),X(%0),A,A,SKIP,A);
IF COUNT=168 THEN CODE1=d;
IF COUNT=0 THEN

PUT FILE(SYSPRT1) EDIT ('-——~- THERE ARE NO MISSING HOURS ————)
(SKipr,4);

ELSE DO; LINE LENGTH=41;

PUT FILE(SYSPRT1) EDIT ('w——- THE FOLLOWING HOURS ARE MISSING ',

Pewwm?) (SKIP(3),4,A);
DO I=1 TO COUNT;

LINE_LENGTH=LINE LENGTH+5:
IF LINE LENGTH>132 THEN DO; LINE_LENGTH=46;

PUT FILE(SYSPRT1) EDIT ('') (SKIP,X(41),A); END;
IF I=COUNT THEN

PUT FILE(SYSPRT1) EDIT (TABLE(I)) (F(4));

ELSE
PUT FILE(SYSPRT1) EDIT (TABLE(I),',') (F(4),A);
END; END; ERROR=0; RECORD_TABLE(*)=0;

OTHER LOOPS CHECKS FOR MISSING DATA IN THE INDIVIDUAL RECORDS
NOT ALREADY INCLUDED IN THE SCAN CHECK.

OTHER: DO DAY=1 TO 7;
RECORD_NO=(DAY-1)%¥160;
DO RECORD=1 TO 159;
RECORD NO=RECORD NO+1:
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001120 READ FILE(ACEDATA) INTO(INPUT _DATA) KEY(RECORD NO);

001130 DO HOUR=1 TO 24;

001140 IF DATA(HOUR) 99999. THEN GO TO LABEL:

001150 GO TO LABEL B;

001160 LABEL: NUMB=(DAY-1)%2U4HOUR; IF COUNT=0 THEN GO TO LABEL A;
001170 DO I=1 TO COUNT;

001180 IF NUMB= TABLF(I) THEN GO TO LABEL B;

001190 END;

001200 LABEL A RECORD TABLE (RECORD)=RECORD ) TABLE(RECORD)+1;

00t210 ERROR=1; ERROR TABLE(RECORD RECORD TABLE(RECORD)) NUMB;

001220 LABEL B: END OFHER RECORD= =0;
001230 ON ENDPAGE(SYSPRT1) BEGIN; PAGE NO=PAGE NO+1;

001240 PUT FILE(SYSPRT1) EDIT ('**%*¥* S UMMARY OF FTIL E ',
001250 'F OR ',DATE(1),'/" ,DATE(2),'/' ,DATE(3),' #z%s#r
001260 'PAGE' ,PAGE NO,'")

001270 (PAGE, X(35) A,4, F(2),A,F(2),A,F(2),A,X(26),A,F(5),SKIP, A)s
001280 PUT FILF(SYSPRTT) EDIT ('*#% LISTING OF HOURS MISSING FOR ',
001290 'INDIVIDUAL RECQRDS #%#1

001300 '(DOES NOT INCLUDE THOSE LISTED PREVIOUSLY)','")

001310 (SKIP(2),X(38),A,A,SKIP,X(45) A, SKIP,A);

001320 END; SIGNAL bNWPAGF(SYgPRT1)
001330 IF ERROR 0 THEN DO;

001340 PUT FILE(SYSPRT1) EOIT (.- THERE ARE NO ADDITIONAL HOURS ',
001350 'MISSING —---') (SKIP(3),A,A);

001360 GO TO LABEL D;

001370  END;

001380 /%

001390 PUT1 LOOP OUTPUTS THE MISSING RECORDS.

001400 %/

001410  PUT1: DO RECORD=1 TO 159;

001420 LINE_LENGTH=37;

001430 PUT FILE(SYSPRT1) EDIT ('---- HOURS MISSING FOR RECORD',RECORD,
001440 ' ~-—=t) (SKIP,4,F(3),4);

001450 IF RECORD_TABLE(RECORD)=0 THEN

001460 PUT FILE(SYSPRT1) EDIT ('NO HOURS ARE MISSING FOR THIS RECORD')
001470 (A);

001480 ELSE DO;

001490 DO J=1 TO RECORD TABLE (RECORD):

001500 LINE LENGTH=LINE LENGTH+5;

001510 IF LINE_LENGTH>132 THEN DO; LINE LENGTH=42;

001520 PUT FILE(SYSPRT1) EDIT ('') (SKIP,X(37).A); END;
001530 PUT FILE(SYSPRT1) EDIT

001540 (ERROR_TABLE(RECORD,J),",")

001550 (F(4),R);

001560 END PUT1;

001570 LABEL_D: CLOSE FILE(SYSPRT1); RETURN;
001580 END MISSING;

001590 %PAGE;

001600 /%

001610 PLOTPLT -~ PRODUCES THE PLOT DATA FOR THE PLOTTING PROGRAM
001620 AND PASSES THE RESULTS IN FILE PLOTS.

001630 #/

001640 PLOTPLI: PROC(OPTION,CODE1) OPTIONS(TASK) REORDER;
001650  DCL PLOTS EXT FILE STREAM OUTPUT,

001660 OPTION CHAR(100) VARYING,
001670 ACEDATA EXT FILE INPUT DIRECT KEYED RECORD ENV(REGIONAL(1)),
001680 SYSPRT2 EXT FILE PRINT,

001690 (I,J,CODE1) FIXED BINARY(31),



0601700
001710
001720
001730
001740
001750
001760
001770
001780C
001730
001800
001810
001820
001830
001840
001850
001860
001870
001880
001830

001900
001910

0013920

001930
001940
001950
001560
001970
001980
001990
002000
002010
002020
002030
002040
002050
002060
002070
002080
002090
602100
002110
002120
002130
002140
0602150
002160
002170
002180
002190
002200
002210
002220
002230
002240
002250
002260
002270
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(IM,REC,ID,IY) FIXED BINARY{15),

CARD 23 CHAR(23),

CARD 49 CHAR(49),

PLOT CHAR(7) VARYING,

(Y_ARRAY(168),YT_ARRAY(168)) FLOAT DEC(6),

(YTT _ARRAY(168), YTITT ARRAY(168) ,YTTTT ARRAY(168),

YTTTTTT ARRAY(168)) FLOAT DEC(6),

(CHAR, INDEX) BUILTIN,

IKEY FIXED DEC(5),

1 INPUT,

2 DATA(24) FLOAT DEC(6),

CARD 80 CHAR(B0):
OPEN FILE(PLOTS); OPEN FILE(SYSPRT2) LINESIZE(120); CARD 49=(#9) ' '3
IKEY=0: READ FILE(ACEDATA) INTD (INPUT) KEY(IKEY):
IY=DATAC1); IM=DATA(2); ID=DATA{(3);
I=INDEX(OPTION,'BOTH!); IF I > O THEN PLOT='BOTH';
TI=INDEX(OPTION, 'METRIC'): IF I > O THEN PLOT='METRIC’;
T=INDEX(OPTION, 'ENGLISH'): IF I > O THEN PLOT='ENGLISH';
I=INDEX(OPTION, 'NOPLOT!'): IF I » 0 THEM PLOT='NOPLOT':
I=INDEX(OPTION, *BOTH )+ INDEX(OPTION, "METRIC)

+INDEX(QOPTION, "ENGLISH® )+ TNDEX(OPTION, "NOPLOT")
IF I = 0 THEN DO;

PLOT='NOPLOT';
PUT FILE(SYSPRT2) EDIT ('TNVALID OPTION IN PARM FIELD FOR ',
*PLOT=","NOPLOTS ASSUMED',?')
(PAGE, A,A,SKIP,A,SKIP,A); END
IF PLOT='NOPLOT' THEN GO TO ENDWQFMELOTFLI:
IF PLOT='BOTH' THEN DO; CARD 23='BOTH'!|'(W)EEX (B)EGINNING ';
PUT FILE(PLOTS) EDIT (CARD 23,IM,'/',ID,'/',IY,CARD_U9)
(A(23),F(2),A(1),F(2),A(1),F(2),8(49)); END;
IF PLOT='METRIC' THEN DO; CARD 23='MET '!!'(W)EEK (B)EGINNING ';
PUT FILE(PLOTS) EDIT (CARD 23,IM,'/',ID,'/',IY,CARD_49)
(A(23),F(2),A(1) ,F(2),A(1) ,F(2) ,A(49)); END;
IF PLOT='ENGLISH' THEN DO; CARD 23='ENG '!!'(W)EEK (B)EGINNING ';
PUT FILE(PLOTS) EDIT (CARD 23,IM,'/’,ID,/',I¥,CARD_49)
(A(23),F(2),801),F(2),401) ,F(2),A(493); END;
REC=100; CALL READ CARDS(Y ARRAY,REC); CALL WRITE_CARDS(Y_ARRAY);
REC=99; CALL READ CARDS(YT ARRAY,REC);
CALL WET BULB(Y_ARRAY,YT ARRAY); CALL WRITE_CARDS(Y ARRAY):
REC=72; CALL READ CARDS(Y ARRAY,REC); CALL WRITE CARDS(Y ARRAY);
REC=73; CALL READ CARDS(YT ARRAY,REC);
CALL WET_BULB(Y_ ARRAY,YT ARRAY); CALL WRITE_CARDS(Y_ARRAY);
REC=142; CALL READ CARDS(Y ARRAY,REC); CALL WRITE CARDS(Y ARRAY);

CALL LOAD1(Y ARRAY); CALL WRITE CARDS(Y_ARRAY):

CALL LOAD2(YT ARRAY); CALL WRITE CARDS(YT ARRAY);

CALL LOAD3(YTT ARRAY); CALL WRITE CARDS(YTTI_ARRAY);

CALL LOADU(YTTT ARRAY); CALL WRITE_CARDS(YTTT ARRAY);

CALL LOADS(YTTTTTT ARRAY); CALL WRITE CARDS(YTTTTIT_ARRAY);
REC=47; CALL READ CARDS(Y ARRAY,REC); CALL WRITE CARDS(Y ARRAY);
REC=143; CALL READ CARDS(Y ARRAY,REC); CALL WRITE CARDS(Y_ARRAY):
REC=4; CALL READ CARDS(Y ARRAY,REC);

REC=3; CALL READ CARDS(YT ARRAY,REC):
DO I=1 TO 168;

Y ARRAY(I)=Y_ARRAY(I)+YT ARRAY(IJ;

TF Y ARRAY(IY > 99999. THEN Y ARRAY(I)=99399.;
END; YT ARRAY(¥)=0.; CALL WRITE CARDS(Y_ARRAY);
Do I=5 TO 7;

REC=T; CALL READ CARDS(Y ARRAY,REC):




002280
002290
002360
002310
002320
002330
002340
002350
002360
002370
002380
002390
002400
002410
002420
002430
002440
002450
002460
002470
002480
002490
002500
002510
002520
002530
002540
002550
002560
002570
002580
002590
002600
002610
002620
002630
002640
00265¢C
002660
002670
002680
002690
002700
002710
002720
002730
002740
002750
002760
002770
002780
002790
002800
002810
002820
002830
002840
002850
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DO J=1 TO 168;
YT ARRAY(J)=YT ARRAY(J)+Y ARRAY(J);
IF YT _ARRAY(J) > 99999. THEN YT ARRAY(J)=99999.;

END:

END; CALL WRITE_CARDS(YT ARRAY);
DO I=8,9,141,10;

REC=T; CALL READ LARDS(Y ARRAY,REC); CALL WRITE CARDS(Y ARRAY);
END; YT ARRAY(*) 0. -
REC=8; CALL READ_CARDS(YNARRAY,REC);

DO I=1 TO 168:

IF Y ARRAY(I) < 100. THEN DO; Y ARRAY(I)=0.; GO TO A1; END;

IF YTTTTIT ARRAY(I) 99999. THEN DO; Y ARRAY(I)=0.; GO TO A1; END;

IF Y ARRAY(T) = 99999. THEN DO; Y ARRAY(I)=0.; GO TO A1; END;

(NOOFL., NOZDIV,NOUFL): Y ARRAY(I)=YTTTTTT ARRAY(I)/Y ARRAY(I);

Al:

IF Y ARRAY(I) > 99999. THEN Y ARRAY(I)=99999.

END; CALL WRITE  CARDS(Y ARRAY);
REC=141; CALL RFADWCARDS(IMARRAY,REC);
DO T=1 TO 168;

IF Y ARRAY(I) < 100. THEN DO; Y ARRAY(I)=0.; GO TO A2; END;

IF YTTTTTT ARRAY(I1)=99999. THEN DO; Y ARRAY(I)=0.; GO TO A2; END;

IF Y ARRAY(I) = 99999. THEN DO; Y_ARRAY(I) 0.; GO TO A2; END;

(NOOFL,NOZDIV,NOUFL): XWARRAY(I)=YTTTTTTWARRAY(I)/YMARRAY(I):

A2:

IF Y ARRAY(I) > 99999. THEN Y ARRAY(I)=99999.;

END; CALL WRITE_CARDS(Y ARRAY); CALL WRITE CARDS(YTTTTTT ARRAY);
REC= 1oo CALL READ CARDS(Y_ARRAY,REC); CALL WRITE CARDS(Y ARRAY);
REC=99; CALL READ CARDS(YT ARRAY,REC);
CALL er BULB(Y_ARRAY,YT ARRAY); CALL WRITE CARDS(Y ARRAY);
REC=138; CALL READ CARDS(Y ARRAY,REC); CALL WRITE CARDS(Y_ARRAY);
REC=139; CALL READ CARDS(YT ARRAY, REC) -
CALL WET BULB(Y_ARRAY,YT ARRAY); CALL WRITE_CARDS(Y ARRAY);
/% CHANGED 1-30~79 ADD 18,50,51 FOR TOTAL CON HOUSE EQUIP */
REC=49; CALL READ CARDS(Y ARRAY,REC);
/¥ 2-20-79¢ MULTIPLY REC=50 BY 2. FOR WEEKS JAN1 JANS */
REC=50; CALL READ CARDS(YT ARRAY,REC);
REC=57; CALL READ CARDS(YTT ARRAY,REC);
DO I=1 TO 168;
YTT ARRAY(I)=YTT ARRAY(I)+YT ARRAY(I)+ Y ARRAY(I)
IF YIT ARRAY(I) > 99999. THEN YTT ARRAY(I)=99999.
END;
CALL WRITE CARDS(YTT ARRAY);
/% ACES VS CONTROL HOUSES 2-20 #/
REC=141; CALL READ CARDS(Y_ARRAY,REC); CALL WRITE CARDS(Y ARRAY);
CALL WRITE CARDS(YTT ARRAY);
CALL WRITE CARDS(Y ARRAY); CALL WRITE CARDS(YTT ARRAY);
/% ACES VS CONTROL VS SOLAR HOUSES 2-20 */
REC=36; CALL READ CARDS(Y ARRAY,REC);
REC=37; CALL READ CARDS(YT ARRAY, REL)
REC=38; CALL READ CARDS(YIT ARRAY,REC);
REC=39; CALL READ CARDS(YTTT ARRAY,REC);
REC=40; CALL READ:CARDS(YTTTTNARRAY,REC):
DO I=1 TO 168;

Y ARRAY(I)=Y_ARRAY(I)+YT ARRAY(I)+YTT ARRAY(I)+YTTT ARRAY(I)

+YTTTT ARRAY(I);

IF Y ARRAY(1)>99999. THEN Y ARRAY(T)=99999.;

END;
CALL WRITE CARDS(Y ARRAY);



A=25

002860 REC=51; CALL READ CARDS(Y ARRAY,REC);

002870 CALL WRITE ¢ CARDS(Y ARRAY);

002880 REC=50; CALL READ CARDS(YT ARRAY,REC);

002890 /* DO I= 1 TO 168;

002900 YT ARRAY(I)= YTWARRAY(I)*2.;

002910 END; %/

002920 CALL WRITE CARDS(YT ARRAY);

002930 REC=49; CALL READ CARDS(YTT ARRAY,REC);

002940 CALL WRITE CARDS(YTT ARRAYY;

002950 DO I=1 TO 168;

002960 Y ARRAY(I)=YTT ARRAY(I)+YT_ARRAY(I)+Y_ ARRAY(I);
002970 IF Y ARRAY(I) > 99999, THEN Y ARRAY(I) 99999.;
002980 END;

002990 CALL WRITE CARDS(Y_ARRAY);

003000 REC=48; CALL READ CARDS(YTT ARRAY,REC);
003010 CALL WRITE CARDS(YTT _ARRAY);

003020 END OF PLOTPLI: "CLOSE FILE(SYSPRTZ) CLOSE FILE(PLOTS);
003030 CODE1=0; IF PLOT='NOPLOT' THEN CODE1=4;

003040 RETURN;

003050 %PAGE;

003060 /%

003070 U _BAR - PRESENTLY IS NOT BEING PLOTTED. THE PURPOSE OF THIS
003080 ROUTINE IS TO CALCULATE THE OVERALL HEAT TRANSFER OF
003090 THE SOLAR PANEL

00310G */

003110  U_BAR: PROC(Y_ARRAY) REORDER;

003120  DCL (¥ _ ARRAY(168),YT " ARRAY(168)) FLOAT DEC(6),
003130 (I,REC) FIXED BINARY(15);

003140 REC=67; CALL READ CARDS(Y_ARRAY,REC);

003150 REC=100; CALL READ CARDS(YT ARRAY,REC);

003160 DO I=1 TO 168;

003170 IF Y_ARRAY(I) = 99999. THEN YT ARRAY(I1)=99999.;
003180 IF YT_ARRAY(I) = 99999. THEN GO TO A;
003190 YT ARRAY(I) Y ARRAY(I) YT ARRAY(I); A:

003200 END; REC=u44; CALL READ CARDS(Y ARRAY,REC);
003210 DO I=1 TO 168;

003220 IF YT ARRAY(I) = 99999. THEN Y ARRAY(I)>=99999.;
003230 IF Y EKRRAY(I) = 99999. THEN GO TO B;
003240 Y ARRAY(I)=Y ARRAY(I)/480./YT ARRAY(I); B:

003250 END; RETURN;

003260  END U BAR;

003270 %PAGE;

003280 /%

003290 WET_BULB - CONVERTS FROM HUMIDITY RATIO TO WET BULB
003300  ¥*/

003310 WET_BULB: PROC(Y ARRAY,YT ARRAY) REORDER;

003320 DCL ™ (Y_ ARRAY(168),YT ARRAY(168) C1) FLOAT DEC(6),

003330 I FIXED BINARY(15),

003340 (EXP,LOG) BUILTIN;

003350 DO I=1 TO 168;

003360 IF YT ARRAY(I) = 99999. THEN Y ARRAY(I)=99999.;
003370 IF Y ARRAY(I) = 99999. THEN GO TO A;

003380 Y ARRAY(I) Y ARRAY(I)*9 /5.432.;

003390 C1=0.24%Y ARRAY(I)

003400 +YT ARRAY(I)*(1061.+0.4L4%Y ARRAY(I));
003410 IF C1 <= 0. THEN C1=0.0001;

003420 YT ARRAY(I)=LOG(C1);

003430 IF—EXF(YTMARRAY(I)) < 11.758



003440
003450
003460
003470
003480
003490
003500
003510
003520
003530
003540
003550
003560
003570
003580
003590
003600
003610
003620
003630
003640
003650
003660
003670
003680
003690
003700
003710
003720
003730
003740
003750
003760
003770
003780
003790
003800
003810
003820
003830
003840
003850
003860
003870
003880
003890
003900
003910
003920
003930
003940
003950
003960
003970
003980
003990
004000
004010
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THEN Y ARRAY(I)=0.604+3.4841%YT ARRAY(I)+1.3601%YT ARRAY(I)**2
+0.9731¥%YT ARRAY(I)¥*#3;
ELSE Y ARRAY(I)=30.9185-39.682*YT ARRAY(I)
+20.584 1#YT ARRAY(I)*¥2-1,758%YT ARRAY(I)¥*¥3;
Y ARRAY(I)=(Y ARRAY(I)-32.)%¥5./9.;
A: END; RETURN;
END WET_BULB;
%PAGE;
/*
WRITE _CARDS - OUTPUTS THE PLOT INFORMATION TO BOTH THE PLOT FILE
AND THE LINE PRINTER
*/
WRITE_CARDS: PROC(Y ARRAY) REORDER;
DCL Y ARRAY(168) FLOAT DEC(6),
FMT(0:2) LABEL,
J FIXED BINARY(31),
I STATIC INIT(0) FIXED BINARY(31);
FMT(0): FORMAT(PAGE,X(50),4,F(5),A,SKIP(2),168 F(10,2));
FMT(1): FMT(2): FORMAT(SKIP(2),X(50),A,F(5),A,SKIP(2),168 F(10,2));
PUT FILE(PLOTS) EDIT (Y _ARRAY) (8 F(10,2));
I=I+1; J=(I-1)/3; J=I-1-J%3;
PUT FILE(SYSPRT2) EDIT ('#** RECORD ',I,' ¥*¥¥*' Y ARRAY)
(R(MMT(J3)));
END WRITE CARDS;
$PAGE;
/¥
READ CARDS - READS THE ACES DATA FILE AND STORES THE VALUES
IN THE PASSED ARRAY

*/
READ CARDS: PROC(Y_ARRAY,REC) REORDER;
DCL Y ARRAY(168) FLOAT DEC(6),

IKEY FIXED DEC(5),

(1,J,K,REC) FIXED BINARY(15);

J==2U3

DO I=1 TO T7;

IKEY=(I-1)#160+REC; READ FILE(ACEDATA) INTO (INPUT) KEY (IKEY);
J=J+24;
DO K=1 TO 24;
Y ARRAY(J+K)=DATA(K);
END;
END; RETURN;
END READ CARDS;
END PLOTPLI;
%PAGE;
/%
ANALIZE - PRODUCES THE PRINTER OUTPUT FOR THE ACES DATA
INCLUDING PEAK PLOT AND CURVE FIT.
®/
ANALIZE: PROC. OPTIONS(TASK) REORDER;

DCL ACEDATA EXT FILE RECORD DIRECT INPUT KEYED ENV(REGIONAL(1)),
TOTAL EXT FILE RECORD DIRECT UPDATE KEYED ENV(REGIONAL(1)),
SYSPRT3 EXT FILE PRINT,

RECORD # FIXED DEC(5),
WEEK # FIXED DEC(5) INIT(0),
1 INPUT DATA,
2 DATA(24) FLOAT DEC(6),
1 TOTALS,
2 OLD DATA(100) FLOAT DEC(6),



004020
004030
004040
004050
004060
004070
004080
004090
004100
004110
004120
004130
004140
004150
004160
004170
004180
004190
004200
004210
004220
004230
004240
004250
004260
004270
004280
004290
004300
004310
004320
004330
004340
004350
004360
004370
004380
004390
004400
004410
004420
004430
004440
004450
004460
004470
004480
004490
004500
004510
004520
004530
004540
004550
004560
004570
004580
004590
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(LINE,LINEﬁNO,PAGE_#,ID,IM,IY,EXPERIMENT,ZERO) FIXED BINARY(15),
TITLE CHAR(109),
(TRUNC,MAX,LENGTH, SUBSTR, INDEX) BUILTIN,
PRINT FILE VARIABLE,
HEAD DATE CHAR(38);
PAGE #, RECORD #=0; LINE=132; PRINT=SYSPRT3;
OPEN FILE(SYSPRT3) LINESIZE(LINE);
READ FILE(ACEDATA) INTC (INPUT DATA) KEY{RECORD #);
IY=DATA(1); IM=DATA(2):; ID=DATA(3); EXPERIMENT=DATA(H);
TITLEc'#%*%# A NNUAL CYCLE ENERGY '
'SYSTEM DEMONSTRATION i
'PROJECT *emtdr,

HEAD DATE='ANALYZED FOR WEEK BEGINNING - '11 CHARS(IM) | |
1/ CHARSCID) it/ 11 CHARS(IY)
ZERO=1.;

IF INDEX(OPTION,'ZERO')>0 THEN ZERO=0;
CALL WEEK(EXPERIMENT,ZERO);
CALL ACESSUM;
CALL ENVELOPE;
CALL TIME_OF DAY;
CALL WEEK(EXPERIMENT,ZERO);

#PAGE;

/%

*/

CHARS - CONVERTS FROM ARITHMETIC TO CHARACTER AND DELETES THE

LEADING BLANKS

CHARS: PROC{NUMBER) RETURNS{(CHAR(2)) REORDER;

DCL (I,NUMBER) FIXED BINARY(15),

C CHAR(1),
C2 CHAR(2) VARYING,
C1 CHAR(20) VARYING;
C1=NUMBER; C2="';
DO I=1 TO LENGTH(C1);
C=SUBSTR(C1,I1,1);
IF C=' ' THEN C=' ';
ELSE C2=C2{iC;
END; I=LENGTH(C2);
IF I=1 THEN RETURN('O'}{C2);
ELSE RETURN(C2);

END CHARS;
%PAGE;

/¥

%/

TIME OF DAY - PRODUCES A PRINTER PLOT SHOWING THE TIME OF DAY

POWER CONSUMPTION OF THE ACES HOUSE VERSUS THE
CONTROL HOUSE

TIME OF DAY: PROC REORDER;

DCL (ACES ARRAY(55, 102) ,CONTROL_ARRAY(55,102)) CHAR(1),

ARRAY(24) FLOAT BINARY,

(1,J,K,L,CODE) FIXED BINARY(15),

PLOT_HEAD CHAR(52);
PLOT HEAD='WORST DAY POWER USE (D=CONTROL '!!

'HOUSE, 1=ACES HOUSE)';
PRINT=SYSPRT3; CONTROL ARRAY (¥, #)= '

CALL TITLING(TITLE,PRINT,LINE,PAGE #)' LINE NO=0;

CALL HEADING (HEAD_DATE,PRINT,LINE,LINE_NO); LINE_NO=1;
CALL HEADING(PLOT HEAD, PRINT,LINE, LINE NO);
ACES_ARRAY(*,%*)=' '; ACES_ARRAY(18,1), ACES _ARRAY(30,1)="P';



004600
004610
004620
004630
004640
004650
004660
00U4670
004680
004690
004700
004710
004720
004730
oouTho
004750
004760
Q04770
004780
004790
004800
004810
ooug20
004830
00480
004850
004860
Q0u4870
004880
004890
004900
004910
004920
004930
004940
004950
004960
004970
004980
004990
005000
005010
005020
005030
005040
005050
005060
005070
005080
005090
005100
005110
005120
005130
005140
005150
005160
005170

LLO:
LL1:
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ACES_ARRAY(19,1),ACES_ARRAY(25,1).ACES_ARRAY(33.1):'0';
ACES ARRAY(20 1) ,ACES ARRAY(37.1):'W‘; ACES_ARRAY(21,1)='E';
ACES ARRAY(22 1)="R'; ACES ARRAY(24,1)="'C';
ACES ARRAY(26 1),ACES ARRAY(3M 1)="'N"; ACES_ARRAY(Z?,I):'S';
ACES_ARRAY(28 D=0 ACESMARRAY(29 )=t
ACES_ARRAY(31,1)='T'; ACES“ARRAY(32,1):‘I‘;
ACES_ARRAY(36,1):'K'; ACES_ARRAY(38,1):'H';
ACES_ARRAY(55,46)='T'; ACES_ARRAY(55,47)='I';
ACES_ARRAY(55,48)="M'; ACES_ARRAY(55,49)='E';
ACES ARRAY(55,51)='0"; ACES_ARRAY(55,52)='F';
ACES_ARRAY(SS.SH):‘D'; ACES"ARRAY(SS.SS):'A';
ACES_ARRAY(55.56)='Y‘; ACESQARRAY(1,H)='O';
ACES”ARRAY(11,U)='8'; ACES_ARRAY(21,H)='6';
ACES_ARRAY(31,H):'H'; ACESMARRAY(HW,U)='2‘;
ACES_ARRAY(1,3)='1';
ACESVARRAY(Sl.u)z'O’;
Do I=1 TO 10;

ACES_ARRAY(53.I*4+41)=
END;
DO I=1 TO 5;

ACES ARRAY(53,I*4+81)='2';
END;
ACES | ARRAY(53,6) ,ACES ARRAY(53 46) ,ACES ARRAY(53 86)='0";
ACES ARRAY(53 10}, ACES ARRAY(53 50), ACES ARRAY(53 90)="'1";
ACES ARRAY(53 14) ,ACES ARRAY(53 54) ,ACES ARRAY(53 qu)=12";
ACES ARRAY(53,18),ACES ARRAY(53 58, ACES ARRAY(53 98)="'3";
ACES ARRAY(53 22) ,ACES ARRAY(53 62), ACES ARRAY(53 102)="'4";
ACES ARRAY(53,26) ,ACES_ARRAY(53,66)="5";
ACES_ARRAY(53.30),ACES_ARRAY(53.70):'6’;
ACES_ARRAY(53.3”).ACES_ARRAY(53.74)='7';
ACES_ARRAY(53,38) ,ACES_ARRAY(53,78)="8";
ACES_ARRAY(53,42) ,ACES_ARRAY(53,82)='9";
DO I=2 TO 50;

ACES_ARRAY(I,6),ACES ARRAY(T,102)='1';
END;
DO I=7 TO 1013

ACES_ARRAY(1.I),ACES_ARRAY(51.I): -
END;
DO I=1 TO 51 BY 10;

ACES_ARRAY(I.G).ACES_ARRAY(I,102)='+';
END;
DO I=10 TO 98 BY 4;

ACES“ARRAY(1,I),ACES_ARRAY(51,I):'+
END; CODE=1;
CALL PEAK( ARRAY,CODE);
DO I=1 TO 24;

J=TRUNC( ARRAY(I)%5.+0.5); J=51-J;

IF J<1 THEN J=1;

IF J>50 THEN J=51;

ELSE DO;
PO K=J TO 50;
DO L=I%U44+3 TO I¥4+5;
IF CODE=1 THEN ACES_ARRAY(K,L):'1';
ELSE CONTROL ARRAY(K,L)='0

END LL1; -
CODE=CODE+1; IF CODE=2 THEN GO TO LLO;
DO I=1 TO 553

PUT FILE(SYSPRT3) EDIT ((ACESwARRAY(I.J) DO J=1 TO 102))



005180
005190
005200
005210
005220
005230
005240
005250
005260
005270
005280
005290
005300
005310
005320
005330
005340
005350
005360
005370
005380
005390
005400
005410
005420
005430
005440
005450
005460
005470
005480
005490
005500
005510
005520
005530
005540
005550
005560
005570
005580
005590
005600
005610
005620
005630
005640
005650
005660
005670
005680
005690
005700
005710
005720
005730
005740
005750
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(SKIP,X(12),102 A(1));

PUT FILE(SYSPRT3) EDIT (( ®ONTROL_ ARRAY(I,J) DO J=1 TO 102))

(SKIP(0),X(12),102 A(1));
IF I=11 | I=21 | I=31 } I=41 THEN
PUT FILE(SYSPRT3) EDIT ((95) '-")
(SKIP(0),X(18),A);
END;
RETURN;
$PAGE;
/*
PEAK - PRODUCES A TABLE OF THE PEAK HOURLY POWER CONSUMPTION
FOR BOTH THE ACES AND CONTROL HOUSES
£/
PEAK: PROC( RRAY,CODE) REORDER;
DCL ( CODE,I,DAY) FIXED BINARY(15),
( RRAY(24) ,TOTAL,TOTAL1,ARRAY1(24)) FLOAT BINARY;
ARRAY(*)=z0,: TOTAL=0.;
PO DAY=1 TO T;
TOTAL1=0.:
RECORD #=(DAY-1)¥16045;
IF CODE=2 THEN GO TO LLO;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); RECORD #=RECORD #+1; ARRAY1=DATA;
READ FILE( ACEDATA) INTO (INPUT DATA ) KEY(RECORD #);
CALL CHECK(INPUT DATA); RECORD #=RECORD #+1;
ARRAY1=ARRAY1+DATA;
READ FILE( fCEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); RECORD #=RECORD #+1;
ARRAY1=ARRAY1+DATA ;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); RECORD #=RECORD #+1;
ARRAY1=ARRAY1+DATA;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA);
ARRAY1=ARRAY1+DATA; GO TO LL1;
/% CHANGED 2-5-79 2-20 REC=50%2, #/
LLO: RECORD_#=RECORD_#+Ul;
READ FILE ( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); ARRAY1zDATA;
/% CHANGES MADE 2-5-1979  #/
RECORD #=RECORD #+1;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); ARRAY1=ARRAY14DATA;
RECORD #=RECORD #+1;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY(RECORD #);
CALL CHECK(INPUT DATA); ARRAYT=ARRAY1+DATA;
/%  CHANGES MADE TO ADD RECORDS 48,50,51 FOR CON HOUSE®/
LL1: DO I=1 TO 24;
TOTAL1=TOTAL1+ARRAY1(I);
END;
IFf TOTAL1>TOTAL THEN DO; TOTAL=TOTALT;
ARRAY=ARRAY1: END;
END;
RETURN;
$PAGE;
/l
CHECK - CONVERTS THE ELECTRICAL CONSUMPTION FROM WATTS TO
KILOWATT-HOURS FOR PEAK. IF THE VALUE = 99999.



005760
005770
005780
005790
005800
005810
005820
005830
005840
005850
005860
005870
005880
005890
005900
005910
005920
005930
005940
005950
005960
005970
005980
005990
006000
006010
006020
006030
006040
006050
006060
006070
006080
006090
006100
006110
006120
006130
006140
006150
006160
006170
006180
006190
006200
006210
006220
006230
006240
006250
006260
006270
006280
006290
006300
006310
006320
006330
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THEN 0. IS RETURNED

%/
CHECK: PROC(INPUT) REORDER;
DCL 1 INPUT,
2 DATA(24) FLOAT DEC(6),
I FIXED BINARY(15)};
DO I=1 TO 24;
IF DATA(I)>=99999. THEN DATA(I}=0.;
ELSE DATA(I)=DATA(I)/1000.;
END;
RETURN;
END CHECK;
END PEAK;
END TIME OF DAY;
%PAGE;
/%

ENVELOPE - PRODUCES THE LEAST SQUARES FIT OF THE BUILDING LOADS
VERSUS OUTSIDE AIR TEMPERATURE
*/
(NOOVERFLOW , NOUNDERFLOW , NOZERODIVIDE) :
ENVELOPE: PROC REORDER;
DCL (COOL_50,COOL _150,COOL_OTHER,HBEAT 50,HEAT 150,HEAT OTHER,
COOL ALL HEAT ALL,DAY,HOUR) FIXED BINARY(15),
HEAD1 CHAR(81),
(SOLAR (24) ,COOLING(24) ,HEATING(24) ,COOL_ARRAY 50(2,168),
COOL_ARRAY 150(2,168),CO0L_ARRAY OTHER(2 1687, BREAK EVEN,
HEAT ARRAY 50(2 168) ,HEAT ARRAY 150(2,168),
COOL _ARRAY ALL(? 168) HEAT ARRAY ALL(2,168),
HEAT ARRAY OTHFR(? 168) SUM X, SUM Y,SUM X Y,SUM X SQUARED,
Y INTERCEPT,SLOPE) FLOAT BINARY;
COOL. _50,C00L 150,C00L._OTHER,HEAT 50,HEAT 150,HEAT OTHER=0;
HEAT ALL, COOL ALL=0;
LLO: DO DAY=1 TO 7;
RECORD #=(DAY-1)¥160+143;
READ FILE( ACEDATA) INTO (INPUT DATA) KEY (RECORD #);
SOLAR=DATA; RECORD #=RECORD #-~ 132;
CALL FILL1 (HEATING, RECORD_#)
RECORD #=RECORD #+1;
CALL FILL2 ( COOLING,RECORD ' #);
RECORD #=RECORD_ #+88;
READ FILE(/CEDATA) INTO (INPUT DATA) KEY (RECORD #);
DO HOUR=1 TO 24;
IF DATA(HOUR)=99999. THEN GO TO LLZ;
IF COOLING(HOUR)=99999. THEN GO TO LL1;
IF COOLING(HQUR)=0. THEN GO TO LL1;
COOL_ALL=COOL ALL+1;
COOL_ARRAY ALL(1,COOL_ALL)=COOLING(HOUR);
COOL_ARRAY ALL(2,COOL ALL)=DATA(HOUR);
IF SOLAR (HOUR)<50. THEN DO;
COOL_50=CO0L_50+1;
COOL ARRAY 50(1 COOL_50)=COOLING(HOUR);
COOL_ARRAYm50(2 COOLM5O) DATA(HOUR); GO TO LL2;
END;
IF SOLAR(HOUR)<150. THEN DO;
COOL_150=CO0L_150+13
COOL_ARRAY 150(1,COO0L_150)=COOLING(HOUR);
COOL_ARRAY 150(2,CO0L_150)=DATA(HOUR); GO TO LL2;
END; COOL OTHER=COOL OTHER+1;
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006340 COOL_ARRAY OTHER (1,COOL_OTHER)= COOLING(HOUR).

006350 COOL_ARRAY OTHER(2,COOL_OTHER)=DATA(HOUR); GO TO LL2;
006360 LL1: IF HEATING(HOUR)=99999. THEN GO TO LL2;

006370 IF HEATING(HOUR)=0. THEN GO TO LLZ2;

006380 HEAT ALL=HEAT ALL+1;

006390 HEAT ARRAY ALL(1,HEAT ALL)=HEATING(HOUR);

006400 HEAT ARRAY ALL(2,HEAT ALL)=DATA(HOUR);

006410 IF SOLAR(HOUR)<50. THEN DO;

006420 HEAT 50=HEAT 50+1;

006430 HEAT ARRAY 50(1,HEAT 50)=HEATING(HOUR);

006440 HEAT ARRAY 50(2,HEAT 50)=DATA(HOUR); GO TO LL2;
006450 END;

006460 IF SOLAR(HOUR)<150. THEN DO;

006470 HEAT 150=HEAT 150+1;

006480 HEAT ARRAY 150(1,HEAT 150)=HEATING(HOUR);

006490 HEAT ARRAY 150(2,HEAT 150)=DATA(HOUR); GO TO LL2;
006500 END; HEAT OTHER=HEAT OTHER+1;

006510 HEAT ARRAY OTHER (1,HEAT OTHER)=HEATING(HOUR);

006520 HEAT ARRAY OTHER (2,HOUR)=DATA(HOUR);

006530 LL2: END;

006540 END;

006550 CALL TITLING(TITLE,PRINT,LINE,PAGE #); LINE NO=0;

006560 CALL HEADING(HEAD DATE,PRINT,LINE,LINE NO); LINE NO=5;
006570 HEAD1='#¥%%# [ F A ST SQUARED FIT FOR '}
006580 '"COOLING L OADS xexznr;

006590 CALL HEADING(HEAD1,PRINT,LINE,LINE NO);

006600 CALL SUM( COOL_ARRAY 50,COOL_50,SUM X,SUM Y,SUM X Y,

006610 SUM_X_SQUARED);

006620 OLD DATA(1)=OLD DATA(1)+COOL_50;

006630 OLD DATA(2)=OLD_DATA(2)+SUM X; OLD DATA(3)=OLD DATA(3)+SUM Y;
006640 OLD DATA(4)=0LD DATA(4)+SUM X Y;

006650 OLD DATA(5)=OLD DATA(5)+SUM X SQUARED;

006660 PUT FILE(SYSPRT3) EDIT ('SOLAR < 50 (BTU/HR-SQFT):')
006670 (SKIP(3),X(5),A)

006680 IF OLD DATA(1)<2 THEN PUT FILE(SYSPRT3) EDIT

006690 ('THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
006700 (X(10),A);

006710 ELSE DO;

006720 CALL CURVE (OLD_DATA(2),0LD_DATA(3),0LD_DATA(4),0LD DATA(S),
006730 Y _INTERCEPT,SLOPE,OLD DATA(T));

006740 PUT FILE(SYSPRT3) EDIT

006750 ('Q (WATTS) = ' ,SLOPE,' * TEMPERATURE(C) + ',
006760 Y _INTERCEPT)

006770 (x(10),A,E(12,5,6) ,4,E(12,5,6));

006780 BREAK_EVEN=-Y INTERCEPT/SLOPE;

006790 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = *,
006800 BREAK_EVEN,' (O " ,('NO. OF POINTS ANALIZED = ",
006810 OLD DATA(1))

006820 (SKIP,X(41),8,E(12,4,6) ,4,X(5) ,4,F(5));
006830 END;

006840 CALL SUM( CDOL_ARRAY 150,COOL_150,SUM X,SUM Y,SUM X Y,
006850 SUM_X SQUARED);

006860 OLD DATA(6)=0LD DATA(6)+COOL_150;

006870 OLD_DATA(7)=OLD_DATA(7)+SUM X; OLD DATA(8)=OLD DATA(8)+SUM Y;
006880 OLD_DATA(9)=OLD _DATA(9)+SUM X Y;

006890 OLD_DATA(10)=OLD_DATA(10)+SUM_X_SQUARED;

006900 PUT FILE(SYSPRT3) EDIT ('SOLAR < 150 (BTU/HR-SQFT):')

006910 (SKIP(3),X(5),4);
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006920 IF OLD DATA(6)<2 THEN PUT FILE(SYSPRT3) EDIT

006930 ('THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
006940 (X(10),A);

006950 ELSE DO;

006960 CALL CURVE (OLD DATA(7),0LD DATA(8),0LD DATA(9),O0LD_DATA(10),
006970 Y INTERCEPT,SLOPE,OLD | DATA(6));

006980 PUT FILE(SYSPRT3) EDIT

006990 ('Q (WATTS) = ' ,SLOPE,' * TEMPERATURE(C) + ',
007000 Y INTERCEPT)

007010 (X(10),A,E(12,5,6) ,A,E(12,5,6));

007020 BREAK_EVEN=-Y_INTERCEPT/SLOPE;

007030 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ',
007040 BREAK EVEN,' (C)¥ ['NO, OF POINTS ANALIZED = ',
007050 OLD_DATA(6))

007060 (SKIP,X(U1),A,E(12,4,6),4,X(5),A,F(5));
007070 END;

007080 CALL SUM( COOL ARRAY OTHER,COOL_OTHER,SUM X,SUM_Y,SUM X Y,
007090 SUM X 'SQUARED);

007100 OLD DATA(11) =OLD_DATA(11)+COOL_OTHER;

007110 OLD DATA(12)=OLD DATA(12)+SUM_X;

007120 OLD DATA(13)=0LD DATA(13)+SUM Y;

007130 OLD DATA(14) =OLD DATA( 14)+SUM X Y;

007140 OLD DATA(15) OLD DATA(1b)+SUM X_SQUARED

007150 PUT FILFE(SYSPRT3) EDIT ('SOLAR > 150 (BTU/HR-SQFT):')
007160 (SKIP(3),X(5),A);

007170 IF OLD DATA(11)<2 THEN PUT FILE(SYSPRT3) EDIT

007180 ('"THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
007190 (X(10),A);

007200 ELSE DO;

007210 CALL CURVE(OLD_DATA(12),0LD_DATA(13),0LD DATA(14),
007220 OLD DATA(15),Y INTERCFPT,SLOPE OLD DATA(11));
007230 PUT FILE(SYSPRT3) EDIT

007240 ('Q (WATTS) = ',SLOPE,' *® TEMPERATURE((O + ",
007250 Y INTERCEPT)

007260 (X(10) ,A,E(12,5,6) ,A,E(12,5,6)):

007270 BREAK_EVEN=-Y INTERCEPT/SLOPE;

007280 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE m ¥,
007290 BREAK EVEN,’ (O ",'NO. OF POINTS ANALIZED = ",
007300 OLD DATA(11))

007310 (SKIP,X(41),A,E(12,4,6),4,X(5) ,A,F(5));
007320 END;

007330 CALL SUM( COOL_ARRAY ALL,COOL ALL,SUM X,SUM _Y,SUM X ¥,

007340 SUM X SQUARED);

007350 OLD _DATA(31)= =OLD_DATA(31)+COOL_ALL;

007360 OLD_DATA(32)=0LD  DATA(32)+SUM_X;

007370 OLD DATA(33)=0LD DATA(33)+%UM Y

007380 OLD DATA(34)=0LD DATA(34)+SUM X Y;

007390 OLD DATA(35)=0LD DATA(35)+SUM X_SQUARED;

007400 PUT FILE (SYSPRT3) EDIT (' NO SOLAR DIFFERENTIATION:')
007410 (SKIP(3),X(5),A);

007420 IF OLD DATA(31)<2 THEN PUT FILE(SYSPRT3) EDIT

007430 ('THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
007440 (X(10) ,A);

007450 ELSE DO;

007460 CALL CURVE(OLD DATA(32),0LD_DATA(33),0LD_DATA(34),
007470 OLD DATA(35),Y INTERCEPT,SLOPE,OLD DATA(31));
007480 PUT FILE(SYSPRT3) EDIT

007490 ('Q (WATTS) = ' ,SLOPE,' # TEMPERATURE(C) + ',
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007500 Y INTERCEPT)

007510 (x(10) ,A,E(12,5,6) ,4,E(12,5,6));

007520 BREAK_EVEN=-Y_INTERCEPT/SLOPE;

007530 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ',
007540 BREAK_EVEN,' ()" ,('NO. OF POINTS ANALIZED = ',
007550 OLD DATA(31))

007560 (SKIP,X(41),A,E(12,4,6) ,A,X(5),A,F(5));
007570 END;

007580 HEADJ='*%#%% [ E A ST SQUARED FIT FOR '}
007590 'HEATING L OADS sexnxr,

007600 CALL HEADING(HEAD1,PRINT,LINE,LINE NO);

007610 CALL SUM(HEAT ARRAY 50,HEAT 50,SUM _X,SUM Y,SUM X Y,

007620 SUM_X_SQUARED);

007630 OLD DATA(16)=0LD DATA(16)+HEAT 50;

007640 OLD_DATA(17)=0LD DATA(17)+SUM_¥;

007650 OLD_DATA(18)=0LD DATA(18)+SUM_Y;

007660 OLD_DATA(19)=OLD DATA(19)+SUM X Y;

007670 OLD_DATA(20)=0LD DATA(20)+SUM_X_SQUARED;

007680 PUT FILE(SYSPRT3) EDIT ('SOLAR < 50 (BTU/HR-SQFT):')
007690 (SKIP{3),X(5),A);

007700 IF OLD DATA(16)<2 THEN PUT FILE(SYSPRT3) EDIT

007710 ('"THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
007720 (X(10),A);

007730 ELSE DO;

007740 CALL CURVE(OLD DATA(17),0LD DATA(18) ,0LD DATA(19),
007750 OLD DATA(20),Y INTERCEPT, SLOPE, OLD  DATA(16));
007760 PUT FILE(SYSPRT3) EDIT

007770 ('Q (WATTS) = ?,SLOPE,’ * TEMPERATURE(C) + ',
007780 Y INTERCEPT)

007790 (x(10),4,E(12,5,6) ,A,E(12,5,6));

007800 BREAK_EVEN=~Y INTERCEPT/SLOPE.

007810 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ",
007820 BREAK EVEN,' (C)','NO. OF POINTS ANALIZED = ',
007830 OLD DATA(16))

007840 (SKIP,X(41),A,E(12,4,6),4,%X(5) ,A,F(5));
007850 END;

007860 CALL SUM(HEAT ARRAY 150,HEAT 150,SUM_X,SUM_Y,SUM X Y,
007870 SUM_X SQUARED);

007880 OLD_DATA(21)=OLD_DATA(21)+HEAT 150;

007890 OLD DATA(22)=0LD DATA(22)+SUM X;

007900 OLD DATA(23)=0LD DATA(23)+SUM Y;

007910 OLD DATA(24)=0LD DATA(24)+SUM X ¥;

007920 OLD DATA(25)=0LD DATA(25)+SUM_X SQUARED;

007930 PUT FILE(SYSPRT3) EDIT ('SOLAR < 150 (BTU/HR-SQFT):')
007940 (SKIP(3),X(5),A);

007950 IF OLD DATA(21)<2 THEN PUT FILE(SYSPRT3) EDIT

007960 ('"THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
007970 (X(10),4); ‘

007980 ELSE DO;

007990 CALL CURVE(OLD DATA(22) ,0LD DATA(23),0LD DATA(24),
008000 OLD DATA(25),Y INTERCEPT,SLOPE,OLD DATA(21));
008010 PUT FILE(SYSPRT3) EDIT

008020 ('Q (WATTS) = ',SLOPE,' ® TEMPERATURE(Q + ',
008030 Y_INTERCEPT)

008040 (xT10),4,E(12,5,6) ,A,E(12,5,6));

008050 BREAK_EVEN=-Y_INTERCEPT/SLOPE;

008060 PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ',

008070 BREAK EVEN,' (Q)' ,'NO. OF POINTS ANALIZED m ¥,



008080
008090
008100
008110
008120
008130
008140
008150
003160
008170
008180
008190
008200
008210
008220
008230
008240
008250
008260
008270
008280
008290
008300
008310
008320
008330
008340
008350
008360
008370
003380
008390
008400
oosg410
008420
008430
008440
0084590
008460
008470
008480
008490
008500
008510

008520
008530
008540
008550
008560
008570
008580
008590
008600
008610
008620
008630
008640
008650
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OLD DATA(21))
(SKIP,X(41),A,E(12,4,6) ,A,X(5),A,F(5));
END;
CALL SUM(HEAT ARRAY OTHER, HEAT OTHER,SUM ¥X,SUM_Y,SUM X Y,
SUM X SQUARED);
OLD_DATA(26)=0LD DATA(26)+HEAT OTHER;
OLD DATA(27)=0LD DATA(27)+SUM : FE
OLD DATA(28)=0LD DATA(28)+SUM Y;
OLD DATA(29}=OLD DATA(29)+SUM X Y;
OLD DATA(30)=OLD DATA(30)+3SUM X SQUARED;
PUT FILE(SYSPRT3) EDIT ('SOLAR > 150 (BTU/HR-SQFT):')
(SKIP(3),X(5),A);
IF OLDMDATA(26)<2 THEN PUT FILE(SYSPRT3) EDIT
('THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
(X(10) ,A);
ELSE DO:
CALL CURVE(OLD_DATA(27),0LD DATA(28),0LD DATA(29),
oLD DArA(30) Y INTERCEPT, SLOPE, OLD  DATA(26));
PUT FILE(SYSPRT3) EDIT
('Q (WATT3) = ' ,SLOPE,' * TEMPERATURE{C) + ',
Y INTERCEPT)
(x(10),A,E(12,5,6) ,A,E(12,5,6));
BREAK EVEN=- y INTERCEPT/ SLOPE;
PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ',
BREAK EVEN,' (C)','NO. OF POINTS ANALIZED =,
OLD DATA(26))
(SKIP,X(41),A,E(12,4,6),A,X(5),A,F(5));
END;
CALL SUM(HEAT ARRAY ALL,HEAT ALL,SUM X,SUM Y,SUM X Y,
SIM__ X SQUARED)'
OLD DATA(36)= =OLD DATA(36)+HEAT ALL;
OLD_ DATA(37)=0LD DATA(37)+SUW x
OLD DATA(38)=0LD DATA(38)+SUM ¥
OLD | ) DATA(39)=0LD DATA(39)+SUM . x Y
OLD DATA(40)=0LD  DATA(40)+SUM X %QUARED
PUT FILE(SYSPRT3) EDIT (' NO SOLAR DIFFERENTIATION:')
(SKIP(3),X(5),A);
IF OLD DATA(36)<2 THEN PUT FILE(SYSPRT3) EDIT
('THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION')
(X(10),A)
ELSE DO:
CALL CURVE(OLD DATA(37),0LD DATA(38),0LD DATA(39J,
OLD DATA(40),Y INTERCEPT,SLOPE,OLD DATA(36));
PUT FILE(SYSPRT3) EDIT

('Q (WATTS) = ' ,SLOPE,? * TEMPERATURE(Q + ',
Y INTERCEPT?
(x(10),A,E(i2,5,6) ,A,E(12,5,6));
BREAK EVEN=-Y INTERCEPT/SLOPE;
PUT FILE(SYSPRT3) EDIT ('BREAK EVEN TEMPERATURE = ',
BREAK EVEN,' (O " ,'NO. OF POINTS ANALIZED = ',
OLD DATA(36))
(SKIP,X(81),A,E(12,4,6) ,4A,X(5),4,F(5));
END;
RETURN;
%PAGE
/3
CURVE -~ CALCULATES THE SLOPE AND Y INTERCEPT OF THE CURVE FIT
BASED ON THE SUM'S



008660
008670
008680
008690
008700
008710
008720
008730
008740
008750
008760
0C8770
008780
008790
008800
008810
008820
008830
008840
008850
008860
008870
008880
008890
008900
008910
008920
008930
008940
008950
008960
008970
008980
008990
009000
009010
009020
009030
009040
009050
009060
009070
009080
009090
009100
009110
009120
009130
009140
009150
009160
009170
009180
009190
009200
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*/
CURVE: PROC(SUM X,SUM Y,SUM X ¥,SUM X SQUARE,Y INTERCEPT,SLOPE,#)
REORDER;
DCL (SUM X,SUM_Y,SUM_X Y,SUM_X_SQUARE, #) FLOAT DEC(6),
(Y_ INTERCEPT, SLOPE) FLOAT BINARY;
(NOOVERFLOW) :
SLOPE=(SUM X Y-SUM X*SUM_Y/#)/(SUM_X_ SQUARE-SUM_X¥SUM_X/#);
(NOOVERFLOW) 2
Y INTERCEPT=(SUM_Y-SLOPE*SUM X)/#;
RETURN;
END CURVE:
FPAGE;
/*
SUM - CALCULATES THE SUM'S NEEDED TO PERFORM THE LEAST SQUARED
FIT FROM THE DATA GIVEN
*/
SUM: PROC( /RRAY,# POINTS,SUM X,SUM_Y,SUM X Y,SUM X SQUARE) REORDER;
DCL (I, # POINTS) FIXED BINARY(15)
( ARRAY(* %) SUM X,SUM_Y,SUM X Y,
SUM X SQUARE) FLOAT BINARY:
SUM_X,SUM Y,SUM X Y,SUM X SQUARE=O0.
DO =1 TO # POINTS;
SUM_X= SUM_X+ARRAY(2,I); SUM Y=SUM_Y+ARRAY(1,I);
SUM X Y=SUM X Y+ARRAY(2, I)*¥ARRAY(7, I);
SUMLXﬂSQUARE SUMNX~§QUARE+ARRAY(2 I)*ARRAY(Q.I);
END;
RETURN:;
END SUM:
END ENVELOPE;
4PAGE:
/*
ACESSUM - PRODUCES THE LINE PRINTER OUTPUT FOR THE ACES DATA
FILES
®/
ACESSUM: PROC REORDER;
DCL ( AVG_T,MAX T,MIN T,DD 65,DD_60,DD 55,DH_70,DH_75,DH_80,T0T_H,

MAX H, TOT C,MAX C, TOT E,MAX E, TOT W,MAX W, TOT E A,TOT E_C,

MAX T T, MIN T Ty FLOAT BINARY,

HEADT CHAR (79),

(MAX,MIN) BUILTIN,

(DAY, HOUR, #) FIXED BINARY(15);
AVG_T,DD_65,DD_60,DD_55,DH_70,DH_75,DH_80,TOT_H,MAX H,TOT_C,
MAX C,TOT_W, MAX W'TOT E,MAX E, TOT "E A,TOT_E C,MAX T T=0.;
#=07 MINﬁj;I 100.;

DO DAY=1 TO T;
RECORD #=(DAY~1)¥160+100; MIN_T=100.; MAX T=0.;
READ FILE( JCEDATA) INTO (INPUT DATA) KEY (RECORD #)3
DO HOUR=1 TQ 24;
IF DATA(HOUR)=99999. THEN GO TO AO;
#=f#+1; MAX T=MAX(DATA(HOUR),MAX T); AVG_T=AVG_T+DATA(HOUR);
MIN T=MIN(DATA(HOUR) MIN T)s
IF DATA(HOUR) > 25. THEN DO: DH 80=DH 80+DATA(HOUR)-25.:
DH_75=DH_75+DATA(HOUR)-23.; DH_70=DH_TO+DATA(HOUR)~21.;
GO TO AO:
END;



009210
009220
009230
009240
009250
009260
009270
009280
009290
009300
009310
009320
009330
009340
009350
009360
009370
009380
009390
009400
009410
009420
009430
009431
009432
0094 u0
009450
009460
Q09470
009480
009490
009500
009510
008520
009530
009540
009550
009560
009570
009580
009590
009600
009610
009620
009630
009640
009650
009660
009670
009680
009690
009700
009710
009720
009730
009740
009750
008760
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IF DATA(HOUR) > 23. THEN DO; DH_75=DH_75+DATA(HOUR)-23.;
DH_70=DH_70+DATA(HOUR)-21.; GO TO AO;
END:
IF DATA(HOUR) > 21. THEN DH 70=DH 7O+DATA(HOUR)-21.;
AO: END; B -
IF (MAX T+MIN T)=100. THEN GO TO A1;
IF (MAX T+MIN T)/2. < 14. THEN DO;
DD _65=DD 65+18.~(MAX T+MIN T)/2.;
DD_60=DD_60+16.(MAX T+MIN T)/2.;
DD 55=DD 55+1%,~(MAX T+MIN T)/2.; GO TO Al;
END:
IF (MAX T+MIN T)/2. < 16. THEN DO;
DD_65=DD 65+18.~(MAX T+MIN T)/2.;
DD _60=DD 60+16.—(MAX T+MIN T)/¢ ; GO TO Al
END;
IF (MAX T+MIN T)/2. < 18. THEN
DD 65=DD_65+18.~(MAX T+MIN T)/2.;
Al RECORD #:=RECORD #-89; MAX T T=MAX(MAX T,MAX T T);
MIN T T=MIN(MIN T,MIN T T);
CALL FILL3 (DATA,RECORD #);
DO HOUR=1 TO 2U;
IF DATA(HOUR) = 99999. THEN GO TO A2;
TOT H=TOT H+DATA(HOUR); MAX H=MAX(DATA(HOUR),MAX H);

7% MAY 14,1979 L
IF MAX H >= 10000. THEN MAX H =0.0;
AZ: END;

RECORD #=RECCRD #¢1;
CALL FILLA (DATA,RECORD #);
DO HOUR=1 TG 24: -
IF DATA(HOUR) = 99999. THEN GO TO A3;
TOT C=TOT C+DATA(HOUR); MAX C=MAX(DATA(HOUR),MAX C);
A3: END;
RECORD_#=RECCRD_#+133;
READ FILE( ACEDATA } INTC (INPUT DATA) KEY (RECORD #);
DO HOUR=%1 TO 243 )
IF DATA(HOUR) = 99999. THEN GO TO AY4;
TOT_E=TOT E+DATA(HOUR); MAX E=MAX(DATA(HOUR),MAX E);
Al: END; i
RECORD #:RECORD #-132;
READ FILE(ACEDATA) INTO (INPUT DATA) KEY (RECORD #);
DO HOUR=} TO 24:
IF DATA(HOUR) = 99999. THEN GO TO AS;
TOT W=TOT W«DATA(HOUR); MAX W-MAX(DATA(HOUR) ,MAX W;
AS: END:
/% CHANGED ON 2-5-79 ADD 49,50,51 TO GET TOT £ C */
RECORD_#=RECORD #436;
READ FILE( CEDATA) INTC (INPUT DATA) KEY (RECORD #);
DO HOUR=1 TO 24:
IF DATA(MOUR) = 99999. THEN GO TO A6;
TOT F_C=10T _E C+DATA(HOUR);
A6: END;
RECORD #:=RECORD #+1;
READ FILE( ACEDATA ) INTC (INPUT DATA ) KEY(RECORD #);
DO HOUR=1 TQ 2l
IF DATA(HOUR)=99999. THEN GO TO AT
/% 2-20-T79  REC=50 MULTIPLY BY 2. %/
/% DATA(HOUR )=DATA(HOUR)*2. 3 LY
TOT E_C=TOT_E C+DATA(HOUR);



009770
009780
009790

009800
009810

009820
009830
009840
009850
009860
009870
009880
009890
009900
009910
009920
009930
009940
009950
009960
009970
009980
009990
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010150
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010180
010190
010200
010210
010220
010230
010240
010250
010260
010270
010280
010290
010300
010310
010320
010330
010340
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A9:

AA:
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END;
RECORD #=RECORD #+1;
READ FILE( /ICEDATA) INTO (INPUT DATA) KEY(RECORD #);

DO HOUR=1 TO 24:
IF DATACHOUR) =99999. THEN GO TO 49;

TOT E C=TOT_E C+DATA(HOUR);

END;
RECORD_#=RECORD #+90;
READ FILE(/CEDATA) INTO (INPUT DATA) KEY (RECORD #);
DO HOUR=1 TO 24
IF DATA(HOUR) = 9$999. THEN GO TO A8;
TOT E_A=TOT E_A+DATA(HOUR);
END;
END:
OLD_DATA(41)=OLD_DATA(41)+#; OLD DATA(42)=OLD DATA(42)+AVG_T;
AVG T=AVG T/#; -
IF (MAX T T+MIN T T)=100. THEN GO TO AA;
OLD DATA(H3)=MAX(OLD DATA(43) ,MAX T T);
OLD DATA(44)=MIN(OLD DATA(4Y) MIN T T);
OLD_DATA(Y45)=0LD DATA(45)+DD_65; OLD DaTA(uﬁ) OLD DATA(U6)+DD 60;
TOT_H=TOT H/1000.; TOT_C=TOT C/1000.; TOT E=TOT E/1000.
TOT _W=TOT_W1000.; TOT E_C=TOT E €/1000,; TOT_E A=TOT E A/1000.,
OLD DATA(H7)=OLD DATA(H7)+DD 55; OLD DATA(48)=0LD DATA(48)+DH_T70;
OLD_DATA(49)=OLD DATA(49)+DH_75; OLD DATA(50)=OLD_DATA(50)+DH_80;
OLD_DATA(51)=OLD_DATA(51)+T0T H; OLD DATA(52)=O0LD_DATA(52)+TOT C:
OLD_DATA(53)=OLD DATA(53)+TOT E; OLD DATA(54)=0LD_DATA(S54)+TOT W
OLD DATA(55)=0LD DATA(55)+TOT E _C;
OLD DATA(56)=OLD_DATA(56)+TOT E A;
OLD_DATA(57)=MAX(OLD_DATA(57) ,MAX H);
OLD DATA(58)=MAX(OLD DATA(58) ,MAX C);
OLD DATA(59)=MAX(OLD DATA(59) ,MAX E);
OLD DATA(60)=MAX(OLD DATA(60) ,MAX ¥);
CALL TITLING(TITLE,PRINT,LINE,PAGE #); LINE NO=0;
CALL HEADING(HEAD DATE,PRINT,LINE,LINE NO); LINE NO=3;
HEAD1='#%%#®# £ QU I PMENT AND WEATHER ']}
MATA SUMMARY *ssssr.
CALL HEADING(HEAD1,PRINT,LINE,LINE NO); LINE NO=0;
HEAD1=" (TO DATE NUMBERS ARE IN PARENTHESES)'

e ’
II'

CALL HEADING(HEAD1,PRINT,LINE, LINE NO)
PUT FILE(SYSPRT3) EDIT ('AVERAGE OUTSIDE DRY BULB TEMPERATURE ',
o) . "AVG T,0 (',
OLD DATA(42)/0LD DATA(H1),7)")
(SKIF(5),X(26) ,4,8,F(12,2) A, F(12,2),4 %
PUT FILE(SYSPRT3) EDIT ('MAXIMUM OUTSIDE DRY BULB TEMPERATURE ",
L (o S — MHMAX T T,' (1,
OLD DATA(Y43),*)'")
(SKIP,X(26),4,A,F(12,2) ,A,F(12,2) ,A 2
PUT FILE(SYSPRT3) EDIT ('MINIMUM OUTSIDE DRY BULB TEMPERATURE *,
R Qo R — WMIN T T,' (W,
OLD DATA(44),")")
(SKIP,X(26),4,4,F(12,2) A, F(12,2),A);
PUT FILE (SYSPRT3) EDIT ('DEGREE DAYS HEATING REFERENCED TO 18 ",
T(0) mmmmmm e *DD 65, (¥,
OLD_DATA(45),")*')
(SKIP,X(Eﬁ),A,A.F(12,2),A,F(12,2),AI;
PUT FILE(SYSPRT3) EDIT ('DEGREE DAYS HEATING REFERENCED TC 16 ',
TE) wmmmmiimimoom ' DD 60, (™,



010350
010360
010370
010380
010390
010400
010410
010420
010430
010440
010450
010460
010470
010480
010490
010500
010510
010520
010530
010540
010550
010560
010570
010580
010590
010600
010610
010620
010630
010640
010650
010660
010670
010680
010690
010700
010710
010720
010730
010740
010750
010760
010770
010780
010790
010800
010810
010820
010830
010840
010850
010860
010870
010880
010890
010900
010910
010920

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT

PUT
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OLD DATA(46),')")
(SKIP,X(26) ,A,A,F(12,2),A,F(12,2),A!
FILE (SYSPRT3) EDIT ('DEGREE DAYS HEATING REFERENCED TO 14 ',
L o JC——— " DD 55,' (",
OLD DATA(XT),")")
(SKIP,X(26),A,A,F(12,2),4,F(12,2),A];
FILE (SYSPRT3) EDIT ('DEGREE HOURS COOLING REFERENCED TO 21',
') e " DH 70,' (',
OLD DATA(48),')")
(SKIP,X(26) ,A,A,F(12,2),A,F(12,2),A);
FILE(SYSPRT3) EDIT ('DEGREE HOURS COOLING REFERENCED TO 23',
U o R "DH 75,' (",
OLD DATA(49),')'")
(SKIP,X(26) ,A,A,F(12,2),4,F(12,2),A);
FILE(SYSPRT3) EDIT ('DEGREE HOURS COOLING REFERENCED TO 257,
L ) QR “ DH 80,' (",
OLD DATA(50),")")
(SKIP,X(26),A,A,F(12,2),A,F(12,2) ,A ]}
FILE(SYSPRT3) EDIT ('TOTAL HEATING LOAD DELIVERED (KWH) ——-%,
mmmmmmmmmmmmmm ' TOl H 1 ("
OLD DATA(51),")')
(SKIP,X(26),A,A,F(12,2),A,F(12,2) A
FILE(SYSPRTj) ERIT ('TOTAL COOLING LOAD DELIVERED (KWH) ——',
' TOT C,* (",
OLD_DATA(bz),’)')
(SKIP,X(26),A,A,F(12,2),A,F(12,2),A);
FILE(SYSPRT3) EDPIT ('TOTAL ECONOMY LOAD DELIVERED (KWH) ——-',
mmmmmmmmmmmmmm ¥ TOI‘ E, T (”
OLD DA1A(53) ")
(SKIP,X(26),A,A,F(12,2),A,F(12,2) ,A T
FILE(SYSPRT3) EDIT ('TOTAL HOT WATER LOAD DELIVERED (KWH) -~
______________ ' TO’I W' ("
OLDLPATA(SH),‘)')
(SKIP,X(26),4,A,F(12,2) ,4,F(12,2),A);
FILE(SYSPRIj) EDIT ('MAXTMUM HEATING LOAD DELIVERED (WATT) ",
',MAX H 1 (l!{
0LD~DATA(57).')')
(SKIP,X(26),4,A4,F(12,2),A,F(12,2),A
FILE(SYSPRTS) EPIT ('MAXIMUM COOLING LOAD DELIVERED (WATT) I
' MAY C,v (v,
0LD_pATA(58>.') )
(SKIP,X(26),4,4,F(12,2) ,A,F(12,2),A);
FILE(SYSPRTj) EDIT ('MAXIMUM ECONOMY LOAD DELIVERED (WATT) ',
" MAX E,' (77,
OLD DATA(59),")")
(SKIP,X(26) ,A,A,F(12,2),A,F(12,2) ,A )
FILE(SYSPRT3) EDIT ('MAXIMUM HOT WATER LOAD DELIVERED (WATT)',
------------- 'UMAK W,'O(T,
OLD“DATA(éo).')‘)
(SKIP,X(26),A,A,F(12,2),4,F(12,2),8);
FILE(SYSPRT3) EDIT ('TOTAL ACES POWER CONSUMPTION (KWH) ———-',
-------------- ", TOT E A,' (',
ot.D__DArA(Sé),')')
(SKIP,X(26),A,A4,F(12,2),A,F(12,2),4);

PUT FILE(SYSPRT3) EDIT ('TOTAL CONTROL HOUSE EQUIF POWER CONSUMP’,

'TION (KWH) — ',TOT E C,' (',
OLD_DATA(55),")')
(SKIP,X(26) ,A,A,F(12,2),A,F(12,2),A);
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010930  END ACESSUM;
010940 %PAGE;

010950 /%

010960 WEEK — RETURNS THE WEEK NUMBER FOR THE CURRENT WEEK WITH
010970 10/31/77 REFERENCED AS THE WEEK NUMBER 0O

010980 */

010990  WEEK: PROC(EXPERIMENT,ZERO) REORDER:
011000 DCL (YEAR,DAY,EXPERIMENT,ZERO) FIXED BINARY(15),

011010 MONTH(12) FIXED BINARY(15) INIT(9,31,59,90,120,151,181,212,243,
011020 273,304,334);

011030 IF WEEK_#>0 THEN GO TO A;

011040 YEAR=IY-77; DAY=MONTH(IM)+ID-304; WEEK #=(YEAR¥365+DAY)/7;
011050 IF WEEK #:=0 THEN DO;

011060 WEEK #=WEEK_#+1; OLD DATA(¥)=0.; OLD DATA(44)=100.; RETURN;
011070 END;

011080 IF ZERO=0 THEN DO;

011090 WEEK #=WEEK_#+1;

011100 OLD_DATA(*)=0.;  OLD _DATA(u44)=100.;

011110 RETURN;

011120 END;

011130 READ FILE(TOTAL) INTO (TOTALS) KEY(WEEK #); WEEK #=WEEK #+1;
011140 RETURN;

011150  A: IF EXPERIMENT=1 THEN DO; WEEK #=WEEK #-1;

011160 READ FILE(TOTAL) INTO (TOTALS) KEY(WEEK #); WEEK #=WEEK #+1;
011170 END;

011180 WRITE FILE(TOTAL) FROM(TOTALS) KEYFROM(WEEK #);

011190 CLOSE FILE(TOTAL):

011200 RETURN;

011216 END WEEK;

011220 END ANALIZE;

011230 ZPAGE;

011240 END SUMMARY;

011250 * PROCESS;

011260 LOAD: PROC REORDER;

011270 DCL ACEDATA EXT FILE RECORD DIRECT KEYED ENV{REGIONAL(1)),
011280 (I,K,DAY) FIXED BINARY(15),

011290 R_# FIXED DEC(5),

011300 (DATA_51(24) ,DATA_52(24) ,DATA 78(24)) FLOAT BINARY,
011310 1 INPUTT,

011320 2 DATA(24) FLOAT LDEC(5),

011330 (HEATING(168) ,COOLING(168) ,ECONOMY(168) ,HOT WATER(168))
011340 STATIC FLOAT BINARY, -
011350 Y ARRAY(168) FLOAT DEC(6);

011360 LOAD1: ENTRY(Y ARRAY);

011370 GO TO HEAT:

011380 LOAD2: ENTRY(Y ARRAY);

011390 Y ARRAY=COOLING; RETURN:

011400 LOAD3: ENTRY(Y ARRAY);

011410 Y ARRAYzHOT WATER; RETURN;

011420 LOAD4: ENTRY(Y ARRAY);

011430 Y ARRAY=ECONOMY; RETURN;

011440 LOADS: ENTRY(Y ARRAY);

011450 Y ARRAY(¥*)=0.;

011460 DO I=1 TO 168;

011470 IF HEATING(I)=99999. THEN GO TO Z1;

011480 - Y ARRAY(I)=HEATING(I):

011490 Z1: IF COOLING(I)=99999. THEN GO TO 72

011500 Y ARRAY(X)=Y ARRAY(I)+COOLING(I);
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011510 72: IF HOT_WATER(T)=99999. THEN GO TO 23;

011520 Y ARRAY(I)=Y ARRAY(I)+HOT WATER(I);

011530 23: IF ECONOMY(I)=99999. THEN GO TO Z4;

011540 Y ARRAY(I)=Y ARRAY(I)+ECONOMY(I);

011550 Z4: IF Y _ARRAY(1)>99999. THEN Y ARRAY(1)=99999.;

011560 TF Y ARRAY(I)<O. THEN Y ARRAY(I)=0.

011570 END; RETURN;

011580 HEAT:

011590 DO DAY=1 TO T;

011600 R_#=(DAY-1)%160+11;

011610 CALL FILLA1(DATA 51,R #); CALL FILLA2(DATA 52,R_#);
011620 R_#=R_#+134; READ FILE(ACEDATA) INTO (INPUT1) KEY(R_#);
011630 DATA 78=DATA; R_#=R #-132;

011640 READ FILE( ACEDATA } INTO (INPUT1) KEY(R #); K=(DAY-1)¥24;
011650 DO I=1 TO 243

011660 K=K+1; COOLING(K)=DATA_52(I); HOT_WATER (K)=DATA(I);
011670 HEATING(K)=DATA 51(I); ECONOMY(K)=DATA 78(1);

011680 IF HEATING(K)<0. THEN HEATING(K)=O0.;

011690 IF HEATING(K)>99999. THEN HEATING(K)=99999.;

011700 END; END; Y ARRAY=HEATING; RETURN;

011710 END LOAD;
011720 * PROCESS;
011730 FILL1: PROC (DATA1,R #) REORDER;

011740 DCL (DATA1(2¥),DATA 41(24),DATA 42(24) ,DATA_43(24) ,DATA_44(24),
011750 DATA 55(24) ,DATA_45(24), DATA 46(24) ,DATA 47(24),
011760 DATA 48(24),DATA_49(24)) FLOAT BINARY,

011770 DATA2(24) FLOAT DEC(6),

011780 (DATA 52(24),DATA 53(24)) STATIC FLOAT BINARY,
011790 (I,J) FIXED BINARY(15),

011800 R_# FIXED DEC(5),

011810 1 INPUT1,

011820 2 DATA(24) FLOAT DEC(6),

011830 ACEDATA EXT FILE RECORD DIRECT KEYED ENV(REGIONAL(1));
011840 T=1; GO TO HEAT;

011850 FILL2: ENTRY (DATAT,R #);

011860 I=1; GO TO COOL:

011870 FILL3: ENTRY (DATA2,R #);

011880 I=2; GO TO MEAT;

011890 FILLY: ENTRY (DATA2,R #);

011900 i=2;

011910 COOL:

011920 IF I=1 THEN GO TO COOL 1;

011930 DATA2=DATA 52; RETURN;

011940 COOL_1:

011950 DATA1=DATA 52; RETURN;

011960 HEAT:

011970 READ FILE( fCEDATA) INTO (INPUT1) KEY (R_#);

011980 IF I=1 THEN DATA1=DATA; ELSE DATA2=DATA; R #=R #-9;
011990 READ FILE( /CEDATA) INTO (INPUT1) KEY (R _#);

012000 DATA 41zDATA; R _#=R_#-1;

012010 READ FILE( /CEDATA) INTO (INPUT1) KEY (R_#);

012020 DATA U42=DATA; R _#=R_#+3;

012030 READ FILE( ICEDATA) INTO (INPUT1) KEY (R_#);

012040 DATA U43=DATA; R_#=R_#-1;

012050 READ FILE( ACEDATA) INTO (INPUT1) KEY (R _#);

012060 DATA BU=DATA; R_#=R_#+2;

012070 READ FILt(ACEDATA) INTO (INPUT1) KEY (R_#);

012080 DATA 45=DATA; R _#=R #+1;
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012090 READ FILE(&EDATA) INTO (INPUT1) KEY (R_#);
012100 DATA_46=DATA; R_#=R_#+1;

012110 READ FILE( {CEDATA ) INTO (INPUT1) KEY (R_#);
012120 DATA 47=DATA; R_#sR_#+1;

012130 READ FILE( fCEDATA) INTO (INPUT1) KEY (R_#);
012140 DATA_U48=DATA; R #=R #+1;

012150 READ FILE( LEDATA) INTO (INPUT1) KEY (R_#):
012160 DATA_49=DATA; R_#=R_#+3;

012170 READ FILE( ACEDATA) INTO (INPUT1) KEY (R #);
012189 DATA_52=DATA; R_#=R_#+1; -
012190 READ FILE( £EDATA) INTO (INPUTT) KEY (R #);
012200 DATA 53=DATA; R #=R #+128;

012210 READ FILE( /CEDATA ) INTO (INPUT1) KEY (R _#);
012220 DATA 55=DATA; R _#=R #-128;

012230 READ FILE( ACEDATA) INTO (INPUT1) KEY (R _#); R_#=R #-2;
012240 IF I=1 THEN GO TO HEAT 1;

012250 DO J=1 TO 24;

012260 DATA2(J)=DATA_U3(J)~DATA UA4(J)+DATA #1(J)-DATA 42(J)
012270 +DATA 55 (J)-DATA(J);

012280 IF DATA 52(J)=0. THEN GO TC Z3;

012290 IF DATA 52(J)=99999. THEN GO TC Z3

012300 DATA 45(J)=DATA 45(J)+DATA 46(J)+DATA 47(d);
012310 IF DATA_45(J)>=99999. THEN DATA #5(J)=0.;
012320 IF DATA_48(J)=99999. THEN DATA 48(J)= 0.5
012330 IF DATA_149(J)=99999. THEN DATA 49(J)=0.
012340 DATA 45(J)=0.75¥DATA 45(J)+0.5¥DATA_ ua(J)+DATA _49(3);
012350 DATA 52(J)= DATA 52(J)-DATA_45(J);

012360 DATA2(J)=0.

012370 Z3: IF DATAZ(J)(O. THEN DATA2(J)=0.;

012380 IF DATA2(J)>99999. THEN DATA2(J)=99999.;
012390 IF DATA 52(J)>99999. THEN DATA RZ(J) 99999.;
012400 IF DATA 52(J)<0. THEN DATA_52(J)=0.

012410 END; RETURN;

012420 HEAT 1:

012430 DO J=1 TO 24;

012840 DATA1(J)=DATA U3(J)-DATA H4{J)+DATA 41(J)~DATA 42(J)
012450 +DATE 55 (J)-DATE(J);

012460 IF DATA 52(J)=0. THEN GO TO Z4;

012470 IF DATA 52(J)=99999. THEN GO TO Z4;

012480 DATA_45(J)=DATA_45(J)+DATA 46(J)+DATA_ u7(J)
012490 IF DATA 45(J)>=99999. THEN DATA_45(d)=0.
012500 IF DATA_48(J)=99999. THEN DATA 48(J)= o,,
012510 IF DATA 49(J)=99999. THEN DATA _H9(J)=0

012520 DATA_ MS(J) 0.75*DATA_45(J)+0. 5#DATA 48(J)+DATA _49(d);
012530 DATA 52(J)= DATA _52(J)-DATA_U5(J);

012540 DATAT(J)=0,

012550 Z4: IF DAIA1(J)<Om THEN DATA1(J)=0

012560 IF DATA1(J)>99999. THEN DATA1(J)=99999.;
012570 iF DATA 52(J)>99999. THEN DATA sa(J; 99999.;
012580 IF DATA 52(J)<0. THEN DATA 52(J)=0.

012590 END; RETURN;

012600 END FILL1;

012610 * PROCESS;
012620 FILLA1: PROC (DATA1,R #) REORDER;

012630 bCL (DATA1(2LI) DATA 1—11(24) DATA H2(24) ,DATA 43(24) ,DATA H4(24),
012640 DATA 55(24), DATA _us(z4), DATA 46(2“) DATA 47(24)
12650 DATA 48(24) ,DATA 4‘9(214)) ILOAT BINARY,

012660 DATAZ(24) TILOAT DEC(6),
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012670 (DATA 52(24),DATA_53(24)) STATIC FLOAT BINARY,
012680 (I,J) FIXED BINARY(15),

012690 R _# FIXED DEC(5),

012700 1 INPUT1,

012710 2 DATA(24) FH.OAT DEC(6),

012720 ACEDATA EXT FILE RECORD DIRECT KEYED ENV(REGIONAL(1));
012730 I=1; GO TO HEAT;

012740 FILLA2: ENTRY (DATAT,R #);

012750 I=1; GO TO COOL;

012760 FILLA3: ENTRY (DATA2,R #);

012770 I=2; GO TO HEAT;

012780 FILLAY4: ENTRY (DATA2,R #);

012790 I=2;

012800 COOL:

012810 IF I=1 THEN GO TO COOL_1;

012820 DATA2=DATA 52; RETURN;

012830 COOL_1:

012840 DATA1=DATA_52; RETURN;

012850 HEAT:

012860 READ FILE( /CEDATA) INTO (INPUT1) KEY (R_#);

012870 IF I=1 THEN DATA1=DATA; ELSE DATA2=DATA; R_#=R_#-9;
012880 READ FILE(®CEDATA ) INTO (INPUT1) KEY (R_#);

012890 DATA 41=DATA; R _#=R_#-1;

012900 READ FILE( CEDATA) INTO (INPUT1) KEY (R_#);

012910 DATA 42=DATA; R_#=R_#+3;

012920 READ FILE( ICEDATA) INTO (INPUT1) KEY (R_#);

012930 DATA 43=DATA; R_#=R_#-1;

012940 READ FILE( /CEDATA) INTO (INPUT1) KEY (R_#);

012950 DATA_44=DATA; R #=R_#+2;

012960 READ FILE( ACEDATA) INTO (INPUT1) KEY (R_#);

012970 DATA 45=DATA; R_#=R_#+1;

012980 READ FILE( (CEDATA  INTO (INPUT1) KEY (R_#);

012990 DATA 46=DATA; R_#=R #+1;

013000 READ FILE ( ICEDATA ) TNTO (INPUT1) KEY (R_#);

013010 DATA 47=DATA; R_#=R_#+1;

013020 READ FILE( /CEDATA) INTO (INPUT1) KEY (R_#);

013030 DATA 48=DATA; R #=R_#+1;

013040 READ FILE( ICEDATA) INTO (INPUT1) KEY (R_#);

013050 DATA 49=DATA; R_#=R_#+3;

013060 READ FILE (&CEDATA ) INTO (INPUT1) KEY (R_#);

013070 DATA 52=DATA; R_#=R_#+1;

013080 READ FILE (&CEDATA ) INTO (INPUT1) KEY (R_#);

013090 DATA 53=DATA; R_#=R_#+128;

013100 READ FILE ( /CEDATA) INTO (INPUT1) KEY (R #);

013110 DATA 55=DATA; R_#=R_#-128; B

013120 READ FILE (ACEDATA) INTO (INPUT1) KEY (R_#); R_#=R #-2;
013130 IF I=1 THEN GO TO HEAT 1;

013140 DO J=1 TO 24;

013150 DATA2(J)=DATA 43(J)-DATA_H4(J)+DATA 41(J)-DATA_42(J)
013160 +DATA_55(J)-DATA(J);

013170 IF DATA 52(J)=0. THEN GO TO Z3;

013180 IF DATA 52(J)=99999. THEN GO TO Z3;

013190 DATA 45(J)=DATA U45(J)+DATA 46(J)+DATA_U47(J);
013200 IF DATA_45(J)>=99999. THEN DATA_45(J)=0.;

013210 IF DATA_48(J)=99999. THEN DATA 48(J)= 0.3

013220 IF DATA 49(J)=99999. THEN DATA 49(J)=0.

013230 DATA 45(J)=0.75*DATA_45(J)+0.5%¥DATA 48(J)+DATA _49(J);

013240 DATA 52(J) =DATA 52(J) DATA U5(J);
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013250 DATA2(J)=0.;

013260 Z3: IF DATA2(J)<O. THEN DATA2(J)=0.;

013270 IF DATA2(J)>99999. THEN DATA2(J)=99999.;
013280 IF DATA 52(J)>99999. THEN DATA_52(J)=99999.;
013290 IF DATA 52(J)<0. THEN DATA 52(J)=0.;

013300 END; RETURN;

013310 HEAT 1:

013320 DO J=1 TO 2u;

013330 DATA1(J)=DATA_U3(J)-DATA U4(J)+DATA_41(J)-DATA_U2(J)
013340 +DATA_55(J)-DATA(J);

013350 IF DATA 52(J)=0. THEN GO TO Z4;

013360 IF DATA_52(J)=99999. THEN GO TO Z4;

013370 DATA_45(J)=DATA_45(J)+DATA_U6(J)+DATA_UT(J);
013380 IF DATA_45(J)>=99999. THEN DATA 45(J)=0.;
013390 IF DATA_48(J)=99999. THEN DATA_48(J)=0.
013400 IF DATA 49(J)=99999. THEN DATA #9(J)=0.;
013410 DATA_45(J)=0.75%DATA 45(J)+0.5%¥DATA 48(J)+DATA 49(J);
013420 DATA_52(J)=DATA_52(J)-DATA_45(J);

013430 DATAT(J)=0. ;

013440 Z4: IF DATA1(J)<O. THEN DATA1(J)=0.;

013450 IF DATA1(J)>99999. THEN DATA1(J)=99999.;
013460 IF DATA_52(J)>99999. THEN DATA 52(J)= 99999.:
013470 IF DATA 52(J)<0. THEN DATA 52(J)=0.

013480 END; RETURN;

013490 END FILLAT;

013491 * PROCESS;
013500 TITLING: PROC (TITLE,PRINT FILE,LINE,PAGE #)

013510 REORDER OPTIONS (TASK,REENTRANT);

013520 DCL (L,PAGE #,LINE,LINE NO) FIXED BINARY(15),
013530 PRINT FILE FILE VARTIABLE,

013540 TITLE CHAR (*),

013550 LENGTH BUILTIN;

013560 L=LENGTH(TITLE); L=(LINE-L)/2; PAGE_#=PAGE_#+1;
013570 PUT FILE(PRINT FILE) EDIT (TITLE, "PAGE PAGE #,7%)
013580 (PAGE,X(L),A,X(L-9),A,F(5),SKIP,A ]
013590 RETURN;

013600 HEADING: ENTRY (TITLE,PRINT FILE,LINE,LINE NO);
013610 L=LENGTH(TITLE); L=(LINE-L)/2;

013620 PUT FILE(PRINT FILE) EDIT (TITLE,'')

013630 (SKIP(LINE NO),X(L),A,SKIP,A);

013640 RETURN;

013650 END TITLING;

END OF DATA

READY
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Appendix A.4
MONTHLY

DSNAME='TJL .MONTHLY.FORT"
C234567890

REAL¥*8 MONTH
DIMENSION MONTH(12) ,HEAT(24),COOL(24) ,Hd(24),0D(24) ,HR(24),SOL(24)
DIMENSION NDAY(12)
DATA NDAY /31,28,31,30,31,30,31,31,30,31,30,31/
DATA MONTH /8H JANUARY,84FEBRUARY,8H1 MARCH ,8H APRIL ,
> 8H MAY ,84 JUNE ,84 JULY ,8H AUGUST ,
> 8HSEPTEMBR, 8 OCTOBER, 8HNOVEMBER, 8HDECEMBER/
REWIND 10
SOLY=0.
DDY=0.
HTY=0.
CLY=0.
HWY=0.
AVGTY=0.
HR80Y=0.
HR65Y=0.
HR39Y=0.
HR35Y=0,
HR25Y=0,
HR10Y=0.
PRINT 10

10 FORMAT(' ENTER THE FIRST MONTH TO BE PRINTED'")
READ(5,11) IST

11 FORMAT(I2)
PRINT 12

12 FORMAT(' ENTER THE LAST MONTH TO BE PRINTED')
READ(5,11) ILT
PRINT 13

13 FORMAT(' DO YOU WANT AN ECONOMY CYCLE',/,
> ' (0=NO/1=TEMPERATURE CONTROL/2=HUMIDITY CONTROL)'")
READ(5, 14) IECON

14 FORMAT(I1)
DO 1000 IM=1,12
SOLM=0.
DDM=0.
HTM=0.
CLM=0.
HWM=0.
AVGTM=0.
TMAX=-200.
TMIN=200.
HR8OM=0.
HR65M=0.
HR39M=0.
HR35M=0.
HR25M=0.
HR 10M=0.
ND=NDAY(IM>
DO 2000 ID=1,ND
READ(10) HEAT,COOL,HW,0D,HR,SOL
DO 3000 IHR=1,24
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COOL(IHR)=COOL(IHR)*3.412
HEAT(IHR)=HEAT(IHR)*3.412
HW(IHR)=HW(IHR)*3. 412
IF (COOL(IHR) .LE. 0.) HEAT(IHR)=HEAT(IHR)*1.2+HW(IHR)¥*0.2
IF (COOL(IHR) .GT. 0.) COOL(IHR)=CQOL(IHR)*0.95
IF (IECON .GE. 1 .AND. COOL(IHR) .GT. 0)
>  CALL ECON(COOL(IHR),OD(TIHR),HR(IHR),IECON)
IF (HW(IHR) .GT. 0.) HW(IHR)=HW(IHR)
IF (SOL(IHR) .GT. 0.) SOL(IHR)=SOL(IHR)/3.15472
OD(IHR)=OD(IHR)*9./5.+32.
IF (OD(IHR) .LE. 10,) GO TO 100
IF (OD(IHR) .LT. 25.) GO TO 200
IF (OD(IHR) .LT. 35.) GO TO 300
IF (OD(IHR) .LT. 39.) GO T0O 400
IF (OD(IHR) .LT. 65.) GO TO u50
IF (OD(IHR) .LT. 80.) GO TO 500
GO TO 600
100 HR 1OM=HR 10M+1
200 HR25M=HR25M+1
300 HR35M=HR35M+1
400 HR39M=HR39M+1
450 HR65M=HR65M+1
500 HRBOM=HRBOM+1
600 HTM=HEAT(IHR)+HTM
CLM=COOL (IHR)+CLM
HWM=HW (THR ) +HWM
SOLM=SOL (THR)+SOLM
TMAX=AMAX1(OD(IHR) ,TMAX)
TMIN=AMIN1(OD(IHR) ,TMIN)
AVGTM=AVGTM+OD (IHR)
3000 CONTINUE
IF ((TMAX+TMIN)/2. .LT. 65.) DDM=DDM-(TMAX+TMIN)/2.+65.
IF( AVGTM .LT. 65.) DDM=DDM-AVGTM+65.
2000 CONTINUE
SOLY=SOLY+SOLM
DDY=DDY+DDM
HTY=HTY+HTM
CLY=CLY+CLM
HWY=HWY+HWM
AVGTY=AVGTY+AVGTM
HR8CY=HRB0Y+HRB0OM
HR65Y =HR65Y +HR65M
HR39Y=HR39Y+HR39M
HR35Y=HR35Y+HR 35M
HR25Y=HR25Y+HR25M
HR 10Y =HR 10Y+HR 10M
AVGTM=AVGTM/24./FLOAT(NDAY(IM))
DDM=DDM~( ( AVGTM~65. ) ¥HR65M/24.)
IF(DDM .LT. 0.0) DDM=0.0
DDY=DDY+DDM
IF (IM .LT. IST) GO TO 1000
IF (IM .GT. ILT) GO TO 1000
PRINT 9000,MONTH{IM)
9000 FORMAT(//,36X,A8,//,1X,80(1H%),/)
PRINT 9010,HTM, CLM, HWM, SOLM

9010 FORMAT(1H ,'TOTAL MONTHLY HEATING LOAD (BTU)
> 19(1H-) ,F12.2,/,
> 1H , 'TOTAL MONTHLY COOLING LOAD (BTU)
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19(1H-) ,F12.2,/,
1H ,'TOTAL MONTHLY DOMESTIC HOT WATER LOAD (BTU) ---',
19(1H-) ,F12.2,/,
1H ,'TOTAL MONTHLY SOLAR RADIATION (BTU/FT/FT) ~-—— ',
19(1H-) ,F12.2)
PRINT 9020,DDM,AVGTM, HR80OM, HR65M
9020 FORMAT(1H ,'TOTAL MONTHLY DEGREE DAYS HEATING ~—---mm———mm—m ',
19(18-) ,F12.2,/,
1H ,'AVERAGE MONTHLY DRY BULBR TEMPERATURE (F) —wew—m ',
19(1H-),F12.2,/,
1H , 'TOTAL MONTHLY HOURS LESS THAN 80 DEG F ————ww= ',
19(1H-) ,F12.2,/,
1H ,'TOTAL MONTHLY HOURS LESS THAN 65 DEG F ————ememe ',
19(18-) ,F12.2)
PRINT 9030,HR39M,HR35M, HR25M, HR 10M
9030 FORMAT(1H ,'TOTAL MONTHLY HOURS LESS THAN 39 DEG F ——mw—mew ',
19(1H-) ,F12.2,/,
1H , 'TOTAL MONTHLY HOURS LESS THAN 35 DEG F ——m—ememmw ',
19(1H-),F12.2,/,
1H ,'TOTAL MONTHLY HOURS LESS THAN 25 DEG F ————w—m— ',
19(1H-) ,F12.2,/,
14 ,'TOTAL MONTHLY HOURS LESS THAN 10 DEG F ~m——mw—mmme ',
19(14-) ,F12.2,//,
1H ,80(1H%*},////7)
PRINT 8000
READ(5,8010) A
1000 CONTINUE
AVGTY=AVGTY/24./365.
PRINT 9040
9040 FORMAT(//,36X,' YEAR ',//,1X,80(1H%),/)
HTY=HTY/1000000.
CLY=CLY/1000000.
HWY=HWY/1000000.
SOLY=S0LY/1000.
PRINT 9050,HTY,CLY,HWY,SOLY
9050 FORMAT(1H ,'TOTAL YEARLY HEATING LOAD (MBTU) ~-
19(1H-) ,F10.2,/,
14 ,'TOTAL YEARLY COOLING LOAD (MBTU)
19(1H-),F10.2,/,
1H ,'TOTAL YEARLY DOMESTIC HOT WATER LOAD (MBTU) ———ww--~
19(1H-),F10.2,/,
14 ,'TOTAL YEARLY SOLAR RADIATION (TBTU/FT/FT) —r—mm=—m—~
19(1H~-),F10.2)
PRINT 9060,DDY,AVGTY,HR80Y,HR65Y
9060 FORMAT(1H ,'TOTAL YEARLY DEGREE DAYS HEATING '
20(1H-) ,F10.2,/,
14 ,'AVERAGE YEARLY DRY BULB TEMPERATURE (F) —~mrrmmmme= !
20(1H~},F10.2,/,
1H ,'TOTAL YEARLY HOURS LESS THAN 80 DEG F ~—ec—r——————— '
20(1H-) ,F10.2,/,
1H ,'TOTAL YEARLY HOURS LESS THAN 65 DEG F ——w—eeeem—— '
20(1H~-),F10.2)

VYV VVVYVYV VvV VvV

VvV VYV VYVVYV

VVVYVVYVYVY

VYV VYVYVYVYV
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PRINT 9070,HR39Y,HR35Y,HR25Y,HR10Y
9070 FORMAT(1H ,'TOTAL YEARLY HOURS LESS THAN 39 DEG F —remmmmemee
20(1H-),F10.2,/,
1H ,'TOTAL YEARLY HOURS LESS THAN 35 DEG F ————mmmemee
20(1H-) ,F10.2,/,
1H ,'TOTAL YEARLY HOURS LESS THAN 25 DEG F ——eemmmeee—
20(14-),F10.2,/,
1H ,*TOTAL YEARLY HOURS LESS THAN 10 DEG F ————meemmen
20(1H-) ,F10.2,//, .
1H ,80(1H*),////)
PRINT 8000
8000 FORMAT(/////,' HIT — RETURN AFTER TEARING OFF THE PAPER',////)
READ(5,8010) A
8010 FORMAT(A4)
STOP
END
SUBROUTINE ECON (CCOL,OD,HR,IECON)
T=0D¥9./5.+32.
IF (IECON .EQ. 2) GO TO 10
IF (T .LT. 72.) COOL=0.
GO TO 20
10 ENTHAL=0.24*T+HR* (1061, +0. 44U*T)
IF (ENTHAL .GE. 32.20) GO TO 20
Q=(32.2-ENTHAL)®*800%60/13.5
COOL=CO0L-Q
IF (COOL .LT. 0.) COOL=0.
20 RETURN
END
END OF DATA
READY

VvV VVYVY YV VY
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Appendix A.5
SOLAR

PROGRAM TO PRODUCE SOLAR SUMMARY

REAL¥8 DATE

DIMENSION SUM(10),R(9,24,7)

R(1,J,K)=RECORD
R(2,4J,K)=RECORD
R(3,J,K)=RECORD
R(4,J,K)=RECORD
R(5,J,K)=RECORD
R(6,J,K)=RECORD
R(7,J,K)=RECORD
R(8,J,K)=RECORD
R{9,J,K)=RECORD

114
31
32
34
36
37
38
39
40

R(10,J,K)}=RECORD 33
R(11,J,K)=RECORD 35
R(12,J,K)=RECORD M1
R(13,J,K)=RECORD 42

READ IN DATA

READ(1,105) DATE

FORMAT (48)

DO 20 K=1,7
DO 20 I=1,9

READ(1,100) (R{L,J,K),J=1,24)
FORMAT(8F 10.0)

CONTINUE

ZERO SUM

Do 30 I=1,9

SUM(1)=0.0

WRITE HEADING

PRINT 110,DATE

FORMAT("1"',

VvV VYV

''H

Tiy, k%222 5 0 L AR ENERGY S YSTEM,
! DEMONSTRATION PROJEC T #2235
T125,'PAGE H4'/1X,T47, ANALYZED FOR WEEK BEGINNING ~ ',
A8///1X,T2u 2222k ¢ QU I PHMENT AND WEAT',

ER DATA SUMMARY xxxxx0/7///)

CALCULATE AND WRITE DATA

ITEMS 1,2,3

DO 40 K=1,7

DO k0 J=1,24

IF(R(2,4,K).NF.99999.) SUM(1)=SUM(1)+R(2,J,K)
IF(R(3,J,K).NE.99999.) SUM(2)=SUM(2)+R(3,J,K)
IF(R(8,J,K).¥E.99999.) SUM(3)=SUM{4)+R(8,J,K)

CONTINUE

SUM{1)=SUM{1)/1000.
SUM(2)=3UM(2)/1000.
SUM({3)=SUM{3)/1000.
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000560 PRINT 120, SUM(1)

Go0%70 120 FORMAT(1X,T29, 'TOTAL 3OLAR ENERGY COLLECTED?',T83,F10.2,7 KWH*)
000580 PRINT 130, SUM(2)

000590 130 FORMAT(1X,T29,'SOLAR SPACE HEATING ENFRGY DELIVERED' ,T&3,
000600 > F10.2,' KXWH')

000610 PRINT 140,SUM(3)

000660 140 FORMAT(1X,T29, 'ELECTRIC SPACE HEATING ENERGY DELIVERED® T83,
a00As70 > F10.2,' KWH'")

000680 ¢

000690 C ITEM 4

000700 €

000710 SUM(U)=8UM(2)+3UM(3)

000720 PRINT 150, SuM{4)}

0600730 150 FORMAT(1X,T29, *TOTAL SPACE HEATING ENERGY DELIVERED®,T83,
000740 > F10.2,' KWH')

000750 C

200760 € ITEMS 5 AND 6

Q00770 C

000780 DO 50 K=1,7

000730 DO 50 J=1,24

000800 IF(R(4,J,%).NE.99999.) SUM{S)=SUM(5)+R(4,J,K)

000830 IF(R(6,J,K).HE.99999.) SUM(H)=3UM(6)+R(6,J,K)

000840 5D CONTINUE

000850 SUM(5)=3UM(5) /1000,

000860 SUM(6)=SUM(6) /1000,

000870 PRINT 160, SUM(5)

000880 160 FORMAT(1X,T29,'SOLAR WATER HEATING ENERGY DELIVERED' ,fT83,
000890 > F10.2,' KWH')

000900 PRINT 170, SUM(7)

000910 170 FORMAT(1X,T29, 'ELECTRIC WATER HEATING ENERGY DELIVERED',T83,
000920 > F10.2," KWH')

00093G C

000OG40 C  ITEM 7

000950 C

000960 SUM(6)=3UM(5)+3UM(7)

000970 PRINT 180, SUM(T)

000980 180 FORMAT(1X,T29, 'TOTAL WATER HEATING ENERGY DELIVERED',T83,
000290 > F10.2,' KWHY)

0401000 C

001010 ¢ ITEM 8

001020 C

001030 DO 60 K=1,7

001040 DO 60 J=i7,24

201050 IF(R(5,J,K).NE.999599.) SUM(8)=SUM(8)+R(5,J,K)

001060 IF(R(7,J,K).NE.99999.) SUM(8)=3UM(8)+R(7,dJ,K)

01061 IF(R(9,J,K}.NE.99999.) SUM(BY=SUM{8)+R{9,J,K}

001090 60 CONTINUE

001100 SUM(8)=5UM(8)/1000.

001130 PRINT 190, SUM(B}

001131 190 FORMAT(1X,T29, 'TOTAL SOLAR SYSTEM ELECTRICITY',183,
001132 > 'CONSUMPTION',T83,F10.2,' KWH')

001160 C
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001170 C ITEM 9

001180 C

001220 €

001290 200 FORMAT(1X,T29, 'TOTAL HEATING AND HOT WATER ELECTRICITY ',
001300 > 'CONSUMPTION',T83,F10.2,' KWH')

001301 SUM(9)=SUM(3)+SUM(3)+SUM(E)

001360 PRINT 200, SUM(9)

001390 C

001391 C ITEM 10

001410 DO 70 J=1,24

001420 DO 70 K=1,7

001430 X=AMINT(X,R(1,J,K))

001440 70 CONTINUE

001450 SUM(10)=X

001460 PRINT 270, SUM(10)

001470 210 FORMAT(1X,T29, "MINIMUM INDOOR TEMPERATURE FOR SOLAR HOUSE',T83,
001480 > F10.2.! c')

001490 STOP

001500 END

END OF DATA

READY
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Appendix A.6
PLOT

INTEGER PLOT

DIMENSION YARRAY(168),XARRAY(168),DATE(20)

(XARRAY,YARRAY, NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY, NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY, NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY, YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(Z),PLOT)
(XARRAY,YARRAY, NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE (2),PLOT)
(XARRAY, YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY, YARRAY,NOPTS)

PLOT 2

PLOT 3 REWIND 10
PLOT 4 CALL FIXUP
PLOT 5 READ (10,100) DATE
PLOT 6 100 FORMAT (20A4)
PLOT 7 CALL PLTPRG
PLOT 8 CALL FIXUP1
PLOT 9 PLOT=1

PLOT 10 CALL PLTNO1
PLOT 11 CALL FIXUP1
PLOT 12 PLOT=2

PLOT 13 CALL PLTNO1
PLOT 14 CALL FIXUP1
PLOT 15 PLOT=3

PLOT 16 CALL PLTNO1
PLOT 17 CALL FIXUP1
PLOT 18 PLOT=4

PLOT 19 CALL PLTNO1
PLOT 20 CALL FIXUP1
PLOT 21 PLOT=5

PLOT 22 CALL PLTNO1
PLOT 23 CALL FIXUPO
PLOT 24 PLOT=1

PLOT 25 CALL PLTNO2
PLOT 26 CALL FIXUPO
PLOT 27 PLOT=2

PLOT 28 CALL PLTNO2
PLOT 29 CALL FIXUPO
PLOT 30 PLOT=3

PLOT 31 CALL PLTNO2
PLOT 32 CALL FIXUPO
PLOT 33 PLOT=4

PLOT 34 CALL PLTNO2
PLOT 35 CALL FIXUPO
PLOT 36 PLOT=5

PLOT 37 CALL PLTNO2
PLOT 38 CALL FIXUP1
PLOT 39 PLOT=1

PLOT 40 CALL PLTNO3
PLOT M1 CALL FIXUP1
PLOT 42 PLOT=2

PLOT 43 CALL PLTNO3
PLOT 44 CALL FIXUPO
PLOT 45 PLOT=3

PLOT 46 CALL PLTNO3
PLOT 47 CALL FIXUPO
PLOT 48 PLOT=1

PLOT 49 CALL PLTNOA
PLOT 50 CALL FIXUPO
PLOT 51 PLOT=2



PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLCT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

52

54
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65
67
68
69
70
71
72
73
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75
76
77

79
80
81
82
83
84
85
86
87
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89
90
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CALL PLTNO4
CALL FIXUPO
PLOT=3
CALL PLTNO4
CALL FIXUPO
PLOT=4
CALL PLTNO#
CALL FI1XUPO
PLOT=5
CALL PLTNCH
CALI. FIXUPO
PLOT=1
CALL PLTNG5
CALL FIXUPO
PLOT=2
CAlLL PLTNOS
CALL FIXUPO
PLOT=3
CALL PLTNOS
CALL FIXUP1
PLOT=1
CALL PLTHNOO
CALL FIXUP1
PLOT=2
CALL PLTNObO
CALL FIXUP1
PLOT=3
CALL PLTNOS
CALL FIXUP1
PLOT=4
CALL PLTHNC6
CALL FIXUP1
PLOT=5
CALL PLTHNGS
CALL FIXUPO
PLOT=1
CALL PLTNOT
CALL FIXU?PO
PLOT=2
CAILL PLTHCT
CAILL FIXUPO
PLOT=1
CATL PLTNG3

(XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY,NOPTS)

(XARRAY, YARRAY, NCPTS,DATE(2),PLOT)
(XARRAY, YARRAY, NOPTS)

(XARRAY,YARRAY,NCPTS,DATE(2),PLOT}
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY, NOPTS)

(XARRAY,YARRAY,NOFPTS,DAT®(2) ,PLOT)
(XARRAY,YARRAY, NOPTS)

(XARRAY,YARRAY, NOPTS,DATE(2),PLOT)
(XARRAY, YARRAY, NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPT1S)

(XARRAY,YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE (2} ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY, NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY,YARRAY, NOPTS,DATE(2) ,PLOT)
(XARRAY,YARRAY,NOPTS)

(XARRAY, YARRAY,NOPTS,DATE(2),PLOT)
(XARRAY,YARRAY,NOPTS)

(XAREAY, YARRAY,NOPTS,DATE(2),PLOT)

CALL FIXUPO
PLOT=2
CALL PLTNO8
CALL FIXUPO
PLOT=3
CALL PLTNOS
CALL FIXUPO
PLOT=1
CALL PLTNOG
CALL FIXUPO
PLOT=2
CALL PLTNO9
CALL FIXUPO
PLOT =3

(XARRAY, YARRAY,NOPTS)

(XARRAY, YARRAY, NOPTS,DATE(2) , PLOT)
(XARRAY, YARRAY, NCPTS)

(XARRAY, YARRAY ROPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY NOPTS)

(XARRAY,YARRAY,NCPTS,DATE(2) ,PLOT)
(XARRAY, YARRAY ,NOPTS)

(XARRAY . YARRAY NOPTS ,DATE(2) ,PLOT)
(XARRAY, YARRAY, NCPTS)
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*
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CALL PLTNOG (XARRAY,YARPAY,NOPTS,DATE(2),PLOT)
CALL FIXUPD (XARRAY,YVARRAY,NOPTS)

PLOT =l

CALL PLTNOG (XAREAY,VARRAY,NOPTI,DATE(2),PLOT)
CALL FIXUPO (XARRAY,YVARRAY,NOPTS)

PLOT=5

CALL PLTNO9 (XARRAY,YARRAY,MNOPIS,DATE(Z),PLUT)

CALL ENDPLT

STOP

END

SUBROUTINE PLTPRG
c
C  RREEERREEEEEREEEEAREEARR AR R U AR RGNS N ARG H AR RGN NN RN R R AR RN
C  AEFEARAREAUNRARFCIABRUEREREERRR AEEYERRRRAARAEAER R R AR ARRARRRR

C FREREXBAFARRARABRSBAAUABRREREAR P TPR( SHBECZLIARARERARRMERRACERRRERS
C EERXERBAERECHERANGRRERABABERRER EHARUGE U RN R LA AR AR AR RAREERRES

¢ ERREERFEXFFELRUR RS ERAFEEEER P E B RPN BB RV H S LSRRG R A AR ERRNA R AR U RRRARER

C % SUBROUTINE -~ PLTPRG PLOTS THE DATA FOR THE ACES DATA REDUC-
C ® TION PROGRAM. THE PLOTS RETURNED WILL BY IN EITHER METRIC OR
c * ENGLISH UNITS. TO OBTAIN ENGLISH UMNITS, PUT A O IN COLUMN 1
C ¥ OF THE FIRST CARD OW FILE WITH DDHAME FTOSFCO1. ANY OTHER

c * NUMBER WILL PRODUCE METRIC UNITS OMN THE PLOTS.

C # ANY DIFFICULTIES ZHOULD BE REPORTED TO VAN BAXTER
C * BLDG 9102~1 RM 22,

[od ¥

C AERFLELRRREX AR R ABERBRU R AR R RN BB R O L UR LA R R UGB R AR EARRF R EN RN R R ERNS

c
INTEGER PLOT,ONE,TWO,THREE, FOUR,FIVE
DIMENSION DAYS(16),X8RRAY(NOPTS), YARRAY(NOPTS) ,DATE(7) ,LEGND(70)
DATA ONE,TWO, THREE,FOUR,FIVE/1,2,3, 4,5/
DATA DAYS/4H{MON, 48 yUH{TUE , 4H) , HH{WED, 4H) LUH(THU, 4H)
> 4H(FRI, 481 B {BAT  4H) S HH{SUN, 4H) , BH(MON, 4H)
c

Cw—- SUBROUTINE COMPRS SETS UP  THE PLOTS FOR USE BY THE DISSPLA
Ce POST PROCESSOCR.
C

CALL CALCMP

RETURN
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ENTRY PLTNG1 (XARRAY, YARRAY,NOPTS,DATE,PLOT)
g B RN RN R R NN A AR R R R R R RN R AR R R RN AN E AR RN RRRERR
c ERERERRAERER XN RRERRERERLRARS BEAREARRRARRRARERAARRRRRERR NN
c BEEXRRRXERERRASRIRRRRARREREREE DI TNOT HERAARXBRXANRSAREREERNRRRERRAR

[ (233 2222222223223 2222232232322 ) REREXREXRXELREAXFERRAXRREXRERR

C (232222222222 222222 2222222222222 222222 2222222332323 2222222232323 2 83

C *

C * ENTRY - PLTNO1 PRODUCES THE FIRST PLCT OF THE ACES DATA

C ¥ THIS PLOT DRAWS THE FOLLOWING 5 CURVES.

c * CURVE 1 OUTSIDE AIR TEMPERATURE (DB) IN <DEG F OR DEG C>

cC * CURVE 2 - OQUTSIDE AIR TEMPERATURE (WB) IN <DEG F OR DEG C>

}

c ® CURVE 3 INSIDE ATR TEMPERATURE (DB) IN <DEG F OR DEG C>
c * CURVE 4 -~ INSIDE AIR TEMPERATURE (WB) IN <DEG F OR DEG C>

c * CURVE 5 - SOLAR INSOLATION (HORIZONTAL) IN

c * <BTU/HR-SQFT OR W/SQ-M>
c *
C RN RN RN AR RN R RN RN A RN NN NN NN NN RN RN NN AR RKARR

- GO TO (1100,1200,1300,1400,1500) ,PLOT
g——— BGNPL SETS UP THE FIRST PLOT FOR DISSPLA
C1100 CALL BGNPL(1)
CALL NEWPEN(ONE)
CALL MARKER(ONE)
g——— COMPLX CHANGES THE CHARACTER STYLE TO COMPLEX
‘ CALL COMPLX
g——— BASALF ALLOHWS FOﬁ THE USE OF LOWER CASE LETTERS
‘ CALL BASALF('L/CSTD')
g——- MIXALF ALLOWS FOR THE USE OF UPPER CASE LETTERS
¢ CALL MIXALF('STANDARD')

C
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174 C——— HEIGHT SETS THE CHARACTER HEIGHT FOR THE LEGEND

175 C

176 CALL HEIGHT(0.10)

177 C

178 C--— THE FOLLWING & CALL TO LINES FILLS THE LEGEND

179 C

180 CALL LINES('(Q)UTSIDE (DB)$',LEGND, 1)

181 CALL LINES('(O)UTSIDE (WB)$',LEGND,2)

182 CALL LINES('(I)NSIDE (DB)$',LEGND,3)

183 CALL LINES('(I)NSIDE (WB)$',LEGND,H%)

184 CALL LINES('(S)OLAR {I)NSOLATION ({)30())$',LEGND,5)
185 C

186 C—~~ XLEGND AND YLEGND DETERMINE THE SIZE OF THE LEGEND
187 C

188 X=XLEGND(LEGND,5)+0.2

189 Y=YLEGND(LEGND,5)+0.2

190 C

191 Ce~~ RESET CHANGES THE CHARACTER HEIGHT BACK FOR THE TITLE
192 €

193 CALL RESET('HEIGHT")

194 ¢

195 C——- YINTAX AND YAXANG CHANGES THE TYPE OF YAXES
196 C

197 CALL YINTAX

198 CALL YAXANG(0.)

199 C

200 C—-— YTICKS AND XTICKS SET THE NUMBER OF TICKS FOR THE X AND Y AXES
201 C

202 CALL YTICKS(2)

203 CALL XTICKS(1)

204 C

205 Ce—- TITLE SETS THE METRIC TITLE

206 C

207 CALL TITLE(! *,~1,'(T)IME (()(D)AYS3()}',19,

208 > Y{T)EMPERATURE (()(D)EG (C3())',31,7.,5.)
209 C

210 C-—~ HEADIN PRINTS THE PLOT HEADING

211 ¢

212 CALL HEADIN('(H)OUSE AND (W)EATHER (D)ATA',28,1.,2)
213 CALL HEADIN(DATE,28,1.,2)

214 ¢

215 C——- BLNK1 BLANKS OUT THE AREA FOR THE LEGEND

216 C

217 CALL BLNK1(0.,X,5.-Y,5.,2)

218 C

219 C~-~ XLABGR SETS THE X AND Y AXES FOR A METRIC PLOT
220 C

221 CALL XLABGR(DAYS,2,8,-20.,10.,50.)

222 ¢

223 C--— CURVE PLOTS THE FIRST CURVE ~ OUTSIDE DB
224 C

225 1180 CALL NEWPEN(TWO)

226 CALL CURVE(XARRAY,YARRAY,NOPTS,6)

227 RETURN

228 C

229 C-~~ DOT CHANGES THE LINE PATTERN TO DOTS AND PLOTS
230 C——- CURVE 2 - OUTSIDE WB
231 C
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1200 CALL DOT
CALL MARKER(TWO)
GO TO 1410
C
C——- DASH CHANGES THE LINE PATTERN TO DASH AND PLOTS
C—~ CURVE 3 -~ INSIDE DB
c
1300 CALL DASH
CALL MARKER(THREE)
CALlL NEWPEN(THREE)
GO TO 1410

-~ CHNDOT CHANGES THE LINE PATTERN TO CHAINDOT AND PLOTS
-~= CURVE Y4 — INSIDE WB

OO O

1400 CALL CHNDOT
CAILl MARKER(FOUR)

C
C~—~- CURVE PLOTS CURVES 2,3, AND 4
C
1410 CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN
C

C—~—— CHNDSH CHANGES THE LINE PATTERN TO CHAINDASH AND PLOTS
C~-~ CURVE 5 -~ SOLAR INSOLATION (HORIZONTAL)
C .
1500 CALL CHNDSH
CALL MARKER(FIVE)
CALL NEWPEN(ONE)
C
C~—~ XPOSN AND YPOSN DETERMINE THE POSITION FOR THE SECONDARY AXES
C
XPCS=XPOSN(8.,--20.)
YPOS=YPOSN(8.,-20.)

C

Ce-~ YGRAXS DRAWS THE SKCONDARY ACES TN METRIC UNITS

C
CALL YGRAXS(0.,1.,10.,5.,
> '(S)OLAR (I)NSOLATIOH (()(¥W/3QM>*100())"',-38,
> XPOS, YPOS)

c

C-~— CURVE PLOTS CURVE 5 - SOLAR INSOLATION (HORIZONTAL)
C
DO 1510 I=1,NOPTS
YARRAY(I)=YARRAY(L)/100.
1510 CONTINUE
CALL CURVE(XARKAY,YARRAY,NOPTS,6)
G
C~—- HEIGHT SETS THE CHARACTER HEIGHT FOR THE LEGEND
C
CALL HEIGHT(0,10)

C
C-——~ LEGEND DRAYS THE LEGEND FOR PLOT 1
c
CALL RESET('BLNKS')
Y=Y-0.1
CALL LEGEND(L.EGND,5,0.1,5.-Y)
c
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C--~ FRAME DRAWS THE FRAME AROUND PLOT 1

C

Cc

CALL FRAME

C~~~ ENDPL ENDS PLOT 1 FOR DISS3PLA

c

C
c

CALL ENDPL(1)

R R REERR KRR R R R R AR AR R AR R R R AR AN R R AR B R A AR R AR AR AN AR AR E RS
FAREERLRRERERE R RRALRRERR LK ERKRREXRXERRRFRERERRRSRER
AXUERRRXRRERRRREERRRNRRRRRHE END OF PLOT] BERCHRERERREARRREXREREREH
FERERRERRRRRERARERL LR R RRE FEERREREREREFRREERRELERER

ERUERER R R U R R X RR LR R SRR RN R LR R E AR AR RN R R R R R RN A XK R R AR R AR R R RN

RETURN
ENTRY PLTNO2 (XARRAY,YARRAY,NOPTS,DATE,PLOT)

RURRREEE R RN EX X RN B R K E R R R R R R KSR R R AR SRR R ER R RRRFRRERRRERRRREX
REERRRHREERLEERNFRAXRRRLERRERR ERRUEALRNAEREERREERFUEERER SR %
ERERBULREERXELEEXRARERER AL ERRE XXX PLTNQD *¥%XERXRERXXXEFXXLEXLREURERE R ¥
BRERELERERXREREEERXERREARRBERRR EREKEXEXREAREELREEFERXEKEX %S %%
REEELLEREE AR AR LR E RN EE X R R R R R R R AR R R AR SRR R LR AR AR R R RERXRRR

*

* ENTRY - PLTNO2 PRODUCES THE SECOND PLOT OF THE ACES DATA.

* THIS PLOT DRAWS THE FOLLOWING 5 CURVES.

* CURVE 1 HOUSE HEATING LOAD IN <BTU/HR OR Kw>

¥ CURVE 2 -~ HOUSE COOLING LOAD IN <BTU/HR OR KW>
® CURVE 3 -~ HOT WATER HEATING LOAD IN <BTU/HR OR KW>
® CURVE 4 - ECONOMY COOLING LOAD IN <BTU/HR OR KW>

¥ CURVE 5 - TOTAL HOUSE LOAD IN <BTU/HR OR Kw>

RAR R R AR RN R KRR XN R U R R R L AR AR KRR RA AR LR AR RRNE R R R R R RRRNERER RN R

GO TO (2100,2200,2300,2400,2500),PLOT

2100 CALL BGNPL(2)

CALL MARKER(ONE)
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CALL COMPLX
CALL BASALF('L/CSTD')
CALL MIXALF('STANDARD')
CALL HEIGHT(0.10)
CALL LINES('(H)EATING (L)OAD$',LEGND,1)
CALL LINES('(C)OOLING (L)OAD$',LEGND,2)
CALL LINES('(H)OT (W)ATER (L)OAD$}!,LEGND,3)
CALL LINES('(E)CONOMY (C)OOLING (L)OAD$',LEGND,4)
CALL LINES('(T)OTAL (L)OAD$',LEGND,5)
X=XLEGND(LEGND,5)+0.2
Y=YLEGND(LEGND,5)+0.2
CALL RESET('HEIGHT?)
CALL YTICKS(2)
CALL XTICKS(1)
CALL YINTAX
CALL YAXANG(O.)
CALL TITLE(' ',-1,'(T)IME (()(D)AYS())',19,
' (B)UILDING (L)OADS (()(KW)(})',29,7.,5.)
CALL XLABGR(DAYS,2,8,0.,1.,16.)

347 C—- THIS LOOP CONVERTS FROM WATTS TO KW

348 C
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383 ¢

2110

2200

2300

2400

2500

2510

2520

2540

DO 2110 I=1,NOPTS
YARRAY(I)=YARRAY(I)/1000.
CONTINUE

CALL HEADIN('(ACES L)OADS',12,1.,2)
CALL HEADIN(DATE,28,1t.,2)
CALL BLNK1(0.,X,5.-Y,5.,2)
CALL NEWPEN(TWO)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN

CALL DASH

CALL MARKER(TWO)

GO TO 2510

CALL DOT

CALL MARKER(THREE)

CALL NEWPEN(THREE)

GO TO 2510

CALL CHNDSH

CALL MARKER(FOUR)

GO TO 2510

CALL CHNDOT

CALL MARKER(FIVE)

CALL NEWPEN(ONE)

DO 2520 I=1,NOPTS
YARRAY(I)=YARRAY(I)/1000.
CONTINUE

CALL CURVE(XARRAY,YARRAY,NOPTS,6)
IF (PLOT .EQ. 5) GO TO 2540
RETURN

CALL HEIGHT(O0.10)

CALL RESET('BLNKS')

Y=Y-0.1

CALL LEGEND(LEGND,5,0.1,5.~Y)
CALL FRAME

CALL ENDPL(2)
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Sy T Yy T r Iy I Ty Y P T T T
RERRRUBERRRRXRRRLR AR ERRENRE EEERERLKELERREHEUERRELRRX
EEEARHLERRRERRRRRHSRRANNESRR END OF PLOT2 #HEMEEFXRRRRKEUKRRRK KRS
EERRERERERERRRRIRRERERRRER RN ERRRURRRERRERRERERRRUKERR

(2222 23222222222 2222222222322 2222222222222 222223232232 332222

RETURN
ENTRY PLTNO3 (XARRAY,YARRAY,NOPTS,DATE,PLOT)

RRERREUEREXRRERERERREREEURBERERERRRER R RN ERRXERERERRER R REERER
36 363 36 2 3 3 3 36 26 2 9 3 36 N4 W I 3 9 39 23 ¥ XK H (2222222322222 222X 222 L]
i!l******!**%******i****i!**** pLTN03 3636 96 96 3k 9 96 96 6 36 N 06 23K 36 0 W 2 36 KX NK
i3 2221222222222 2222222222233 RERLEXEUERLARERERRXESRRRXERLEXE
(2322 232222222222 2222222222222 2222231222222 2232222 TS

*

* ENTRY - PLTNO3 PRODUCES THE THIRD PLOT OF THE ACES DATA.

* THIS PLOT DRAWS THE FOLLOWING 3 CURVES.

* CURVE 1 - WIND SPEED IN <MPH OR KPH>
* CURVE 2 - SOLAR INSOLATION (HORIZONTAL) IN
* <BTU/HR-SQFT OR W/SQM¥100>

* CURVE 3 -~ PANEL LOADS IN <BTU/HR¥1000 OR KW>

(2222222022222 2 2 2222222222212 2223222322 2222222 YR Y R Y)

GO TO (3100, 3300,3400),PLOT

3100 CALL BGNPL(3)

CALL MARKER(ONE)

CALL COMPLX

CALL BASALF('L/CSTD')

CALL MIXALF('STANDARD')

CALL HEIGHT(0.10)

CALL LINES('(W)IND (S)PEED$',LEGND,1)
CALL LINES('{(S)OLAR (I)NSOLATION (()(H)())$',LEGND,2)
CALL LINES('(P)ANEL (L)OADS$',LEGND,3)
X=XLEGND(LEGND, 3)+0.2

Y=YLEGND(LEGND, 3)+0.2

CALL RESET('HEIGHT')
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CALL YTICKS(2)
CALL XTICKS(1)
CALL YINTAX
CALL YAXANG(O.)
CALL TITLE(' ',-1,"(T)IME (()(D)AYS())',19,
> "(WYIND (S)PEED (()(KPHY())',
> 26,7.,5.)
CALL XLABGR(DAYS,2,8,0.,20.,100.)
CALL HEADIN('(S)OLAR (P)ANEL (A)NALYSIS',26,1.,2)
CALL HEADIN(DATE,?28,1.,2)
CALL BLNK1(0.,X,5.-Y,5.,2)
CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN
3300 CALL DOT
CALL MARKER(TWO)
XPOS=XPOSN(8.,0.)
YPOS=YPOSN(8.,0.)
CALL YGRAXS(0.,1.,16.,5.,"'(W/SQM)*100 OR (KW)',-19,XP0OS,YP0OS)

——— THIS LOOP CONVERTS FROM W/SQM TO W/3QM¥100

PO 3310 I=1,NOPTS
YARRAY(I)=YARRAY(I)/100.

3310 CONTINUE
CALL NEWPEN(THREE)
CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN

3400 CALL CHNDSH

CALL MARKER(THREE)
CALL NEWPEN(TWO)

—~- THIS LOOP CONVERTS FROM WATTS TO KW

DO 3410 I=1,NOPTS

YARRAY(I)=YARRAY(I)/1000.
3410 CONTINUE

CALL CURVE(XARRAY,YARRAY,NOPTS,6)

CALL HEIGHT(0.10)

CALL RESET{'BLNKS')

Y=Y-0.1

CALL NEWPEN(ONE)

CALL LEGEND(LEGND,5,0.1,5.-Y)

CALL FRAME

CALL ENDPL(3)
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RETURN
ENTRY PLTNO4 (XARRAY,YARRAY,NOPTS,DATE,PLOT)
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ENTRY - PLTNOY4 PRODUCES THE FOURTH PLOT OF THE ACES DATA.

THIS PLOT DRAWS THE FOLLOWING 5 CURVES.

CURVE 1 -~ PUMP POWER CONSUMPTION IN KWH

CURVE 2 - COMPRESSOR POWER CONSUMPTION IN KwH

CURVE 3 - FANS POWER CONSUMPTION IN KWH
CURVE 4 ~ ACES POWER CONSUMPTION IN KWH

CURVE 5 -~ TOTAL POWER CONSUMPTION IN KWH

BN NNE IR T IIIEI I I NN T I6 2026063606026 06 606 26006 JEJEAF I 3606 00 6 38 06 36 06 2606 3 96 36 38 36 36 6 3 6 06 0 0 % ¢

4000

4100

DO 4000 I=1,NOPTS
YARRAY{I)=YARRAY(I)/1000.

CONTINUE

GO TO (4100,4200,4300,4400,4500) ,PLOT

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

BGNPL (%)

MARKER (ONE)

COMPLX

BASALF('L/C3TD")
MIXALF(*STANDARD')
HEIGHT(0.10)

LINES(' (P)UMPS$' ,LEGND, 1)
LINES(' (C)OMPRESSER$' ,LEGND, 2)

CALL LINES('(F)ANS$',LEGND,3)

CALL
CALL

LINES('(ACES)$',LEGND,U)
LINES('(H)OUSE$',LEGND,5)

X=XLEGND(LEGND,5)+0.2
Y=YLEGND(LEGND,5)+0.2

CALL
CALL
CALL
CALL
CALL
CALL

RESET('HEIGHT')

YTICKS(2)

XTICKS(1)

YINTAX

YAXANG(0.)

TITLE(' ',-1,'(TYIME (()(D)AYS())',19,
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> '(P)OWER (C)ONSUMPTION (()(KW)())',32,7.,5.)
CALL XLABGR(DAYS,2,8,0.,1.,16.)

CALL HEADIN('(ACES E)LECTRICAL (A)NALYSIS',28,1.,2)
CALL HEADIN(DATE,28,1.,2)

CALL BLNK1(0.,X,5.-Y,5.,2)

CALL NEWPEN(TWO)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)

RETURN

4200 CALL DASH

CALL MARKER(TWO)
GO TO 4510

4300 CALL DOT

CALL MARKER(THREE)
CALL NEWPEN(THREE)
GO TO 4510

4400 CALL CHNDSH

CALL MARKER(FOUR)
GO TO 4510

4500 CALL CHNDOT

CALL NEWPEN(ONE)
CALL MARKER(FIVE)

4510 CALL CURVE(XARRAY,YARRAY,NOPTS,6)

IF (PLOT .EQ. 5) GO TO 4520
RETURN

4520 CALL HEIGHT(0.10)

CALL RESET('BLNKS')

Y=Y~0.1

CALL LEGEND(LEGND,5,0.1,5.~Y)
CALL FRAME

CALL ENDPL(4)

2Ry Yy I Y T YT T e YTy
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RETURN
ENTRY PLTNOS (XARRAY,YARRAY,NOPTS,DATE,PLOT)
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ELOT 562 ¢ % ENTRY -~ PLTNO5 PRODUCES THE FIFTH PLOT OF THE ACES DATA
ELOT 563 ¢ % THIS PLOT DRAWS THE FOLLOWING 3 CURVES

ZLOT 564 C ¥

PLOT 565 C ¥ CURVE 1 - COMPRESSOR COP

PLOT 566 C % CURVE 2 ~ SYSTEM COP

PLOT 567 C  * CURVE 3 - TOTAL LOAD IN <BTU/HR OR KW>

PLOT 568 C %

PLOT 569 C *I'!********************&I****!‘****ﬁ************************!ﬁ******

PLOT 570 C

PLOT 571 Go TO (5100,5200,5300) ,PLOT

PLOT 572 5100 CALL BGNPL(5)

PLOT 573 CALL MARKER(ONE)

PLOT 574 CALL COMPLX

PLOT 575 CALL BASALF('L/CSTD")

PLOT 576 CALL MIXALF('STANDARD')

PLOT 577 CALL HEIGHT(0.10)

PLOT 578 CALL LINES('(C)OMPRESSER (O)NLY (COP)$’',LEGND,1)
PLOT 579 CALL LINES('(S)YSTEM (COP)$',LEGND,2)
PLOT 580 CALL LINES('(S)YSTEM (L)OAD$',LEGND,3)
PLOT 581 X=XLEGND(LEGND, 3)+0.2

PLOT 582 Y=YLEGND(LEGND,3)+0.2

PLOT 583 CALL RESET('HEIGHT'")

PLOT 584 CALL XTICKS(1)

PLOT 585 CALL TITLE(' ',-1,'(T)IME (()(D)AYS())',19,
PLOT 586 > r(cop)',0,7.,5.)

PLOT 587 CALL XLABGR(DAYS,2,8,0.,1.,10.)

PLOT 588 CALL HEADIN('(ACES P)ERFORMANCE (A)NALYSIS',29,1.,2)
PLOT 589 CALL HEADIN(DATE,28,1.,2)

PLOT 590 CALL BLNK1(0.,X,5.~-Y,5.,2)

PLOT 591 CALL ANGLE(90.)

PLOT 592 CALL MESSAG('(cCOP)',5,-.5,2.3)

PLOT 593 CALL ANGLE(0.)

PLOT 594 CALL VECTOR(-0.05,0.0,0.0,0.0,0)

PLOT 595 CALL VECTOR(-0.05,0.5,0.0,0.5,0)

PLOT 596 CALL VECTOR(-0.05,1.0,0.0,1.0,0)

PLOT 597 CALL VECTOR(-0.05,1.5,0.0,1.5,0)

PLOT 598 CALL VECTOR(-0.05,2.0,0.0,2.0,0)

PLOT 599 CALL VECTOR(-0.05,2.5,7.0,2.5,0)

PLOT 600 CALL VECTOR(-0.05,3.0,0.0,3,0,0)

PLOT 601 CALL VECTOR(~0.05,3.5,0.0,3.5,0)

PLOT 602 CALL VECTOR(~0.05,4.0,0.0,4.0,0)

PLOT 603 CALL VECTOR(~0.05,4.5,0.0,4.5,0)

PLOT 604 CALL VECTOR(-0.05,5.0,0.0,5.0,0)

PLOT 605 CALL HEIGHT(0.10)

PLOT 606 CALL RLINT(0,0.8,0.0-.10)

PLOT 607 CALL RLINT(1,0.8,1.0-.10)

PLOT 608 CALL RLINT(2,0.8,2.0-.10)

PLOT 609 CALL RLINT(3,0.8,3.0~.10)

PLOT 610 CALL RLINT(4,0.8,4.0-.10)
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CALL RLINT(5,0.8,5.0-.10)
CALL RLINT(25,0.7,6.0-.10)
CALL RLINT(45,0.7,7.0-.10)
CALL RLINT(65,0.7,8.0-.10)
CALL RLINT(85,0.7,9.0-.10)
CALL RLINT(105,0.6,10,.0~.10)
CALL RESET('HEIGHT')
CALL NEWPEN(TWO)
5110 DO 5130 I=1,NOPTS
IF (YARRAY(I)-5.) 5130,5130,5120
5120 YARRAY(I)={YARRAY(I)-5.)/20.+5.
5130 CONTINUE
CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN
5200 CALL DASH
CALL MARKER (TWO)
CALL NEWPEN (THREE)
GO TO 5110
5300 CALL DOT
CALL MARKER (THREE)
CALL YINTAX
CALL YAXANG(C.)
CALL NEWPEN(ONE)
XPOS=XPOSN(8.,0.)
YPOS=YPOSN(8.,0.)
CALL YGRAXS(0.,1.,16.,5.,'(S)YSTEM (L)OADS (()(KW)())',~27,
> XPOS, YPOS)

~w= THIS LOOP CONVERTS FROM WATTS TO KW

DO 5310 I=1,NOPTS
YARRAY(I)»=YARRAY(I)/1000.

5310 CONTINUE
CALL CURVE(XARRAY,YARRAY,NOPTS,6)
CALL HEIGHT(0.10)
CALL RESET('BLNKS')
Y=Y~0.1
CALL LEGEND(LEGND,3,0.1,5.~Y)
CALL FRAME
CALL ENDPL(5)
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RETURN
ENTRY PLTNO6 (XARRAY,YARRAY,NOPTS,DATE,PLOT)
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® ENTRY -~ PLTNO¢é PRODUCES THE SIXTH PLOT OF THE ACES DATA.

* THI3 PLOT DRAWS THE FOLLOWING 5 CURVES,

*

* CURVE 1 — OUTSIDE AIR TEMPERATURE (DB) IN <DEG F OR DEG C>

* CURVE 2 - OQUTSIDE AIR TEMPERATURE (WB) IN <DEG F OR DEG C>

* CURVE 3 - INSIDE AIR TEMPERATURE (DB) IN <DEG F OR DEG C>

® CURVE 4 - INSIDE AIR TEMPERATURE (WB) IN <DEG F OR DEG C»

¥ CURVE 5 ~ HOUSE LOADS IN <BTU/HR OR KW>

*

BEEREEEEEXRBXREEREAXE AR RERERRERRREERRARANANXEREEERRRERZLARREREF XA RS

GO TO (6100,6200,6300,6400,6500) ,PLOT
6100 CALL BGNPL(6)
CALL MARKER(ONE)
CALL COMPLX
CALL BASALF('L/CSTD')
CALL MIXALF('STANDARD')
CALL HEIGHT(0.10)
CALL LINES('(D)UTSIDE (DB)$',LEGND,1)
CALL LINES('(O)UTSIDE (WB)$',LEGND,2}
CALL LINES(*(I)NSIDE (DB}$',LEGND,3)
CALL LINES('(I)NSIDE (WB)$',LEGND,4)
CALL LINES('(H)OUSE (L)OADS$',LEGND,S)
X=XLEGND(LEGND,5)+0.2
Y=YLEGND(LEGND,5)+0.2
CALL RESET('HEIGHT')
CALL YINTAX
CALL YAXANG(0.)
CALL YTICKS3(2)
CALL XTICKS(1)
CALL TITLE(' ',-1,'(D)AYS OF THE (W)EEK',20,
> *(TYEMPERATURE (()(DJEG (CY())',31,7.,5.)
CALL HEADIN('(C)ONTROL (H)OUSE AND (W)EATHER (D)ATA',38,1.,2)
CALL HEADIN(DATE,28,1.,2)
CALL BLNK1(0.,X%,5.~Y,5.,2)
CALL XLABGR(DAYS,2,8,-20.,10..50.)



PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

PLOT

PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT
PLOT

PLOT

703
704
705
706
707
708
709
710
711
712
713
T14
715
716
717
718
719
720
721
722

724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739

40
741
42
43
THY
45
46
™Y
748
749
750

751

c

A-66

CALL NEWPEN(TWO)
CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN

6200 CALL DOT

CALL MARKER(TWO)
GO TO 6310

6300 CALL DASH

631

640

650

>

CALL MARKER(THREE)
CALL NEWPEN{THREE)
0 CALL CURVE(XARRAY,YARRAY,NOPTS,6)
RETURN
0 CALL CHWDOT
CALL MARKER (FOUR)
GO TO 6310
0 CALL CHNDSH
CALL MARKER(FIVE)
CALL NEWPEN(ONE)
XPOS=XPOSN{8,,-20.)
YPOS=YPOSN(8.,~20.)
CALL YGRAX3(0.,1.,16.,5.,
'(P)OWER (C)ONSUMPTION ((O)(KW)())',-32,
> XP0OS3, YPOS3)

Cw—~ THIS LOOP CONVERTS FROM WATTS TO KW

C

@

(e N o]

641
6u3

DO 6410 I=1,NOPTS
YARRAY(T)=YARRAY(I)/1000.

0 CONTINUE

0 CALL CURVE(XARRAY,YARRAY,NOPTS,6)
CALL HEIGHT(0.10)
CALL RESET(?BLHNKS?)
Y=Y~-0.1
CALL LEGEND(LEGND,5,0.1,5.~-Y)
CALL FRAME
CALL ENDPL(6)

***&*i*l*%ﬁﬁ*****lﬁ*******&%**ﬁ*****************#ﬁ**l******;!*****k
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RETURN
ENTRY PLTNO7 (XARRAY,YARRAY,NOPTS,DATE,PLOT)
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* ENTRY -~ PLTNO7 PRODUCES THE SEVENTH PLOT OF THE ACES DATA.

* THIS PLOT DRAWS THE FOLLOWING TWO CURVES.

M CURVE 1 ~ ACES POWER CONSUMPTION IN KWH

* CURVE 2 - CONTROL HOUSE POWER CONSUMPTION IN KWH

*

REREEEREERREREERERREREERRERESREERE SRR EERAERERRRERDEEEERARRBERRRENNE

DO 7000 I=1,NOPTS

YARRAY(I)=YARRAY(I)/1000.
7000 CONTINUE

GO TO (7100,7200),PLOT

7100 CALL
CALL
CALL
CALL

CALL
CALL

CALL
CALL

BGNPL(7)

MARKER (ONE)

COMPLX

BASALF('L/CSTD'")
MIXALF('STANDARD')
HEIGHT(0.10) ‘
LINES('(ACES)$',LEGND, 1)

LINES(* (C)ONTROL (H)OUSE$',LEGND,2)

X=XLEGND(LEGND,2)+0.2
Y=YLEGND(LEGND, 2)+0.2

CALL
CALL
CALL
CALL
CALL
CALL
>
CALL
CALL
>
CALL
CALL
CALL
CALL

RESET ( 'HEIGHT')

YTICKS(2)

XTICKS(1)

YINTAX

YAXANG(0.)

TITLE(' *,-1,'(T)IME (()(D)AYS())',19,
'"(P)OWER (C)ONSUMPTION ({()(KW)())',32,7.,5.)

XLABGR (DAYS,2,8,0.,1.,16.)

HEADIN(' (C)OMPARISON OF (ACES) AND (C)ONTROL (H)OUSE!',
44,1,,2)

HEADIN(DATE,28,1.,2)

BLNK1(0.,X,5.~Y,5.,2)

NEWPEN (TWO)

CURVE (XARRAY, YARRAY,NOPTS,6)

RETURN

7200 CALL
CALL
CALL
CALL
CALL
CALL
CALL

DASH

MARKER(TWO)

NEWPEN (THREE)

CURVE (XARRAY, YARRAY,NOPTS, 6)
NEWPEN (ONE)

HEIGHT(0.10)

RESET( 'BLNKS')

Y=Y-0.1

CALL
CALL

LEGEND(LEGND,2,0.1,5.~Y)
FRAME
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CALL ENDPL(T7)
RETURN
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ENTRY PLTNO8 (XARRAY,YARRAY,NOPTS,DATE,PLOT)

AR AR RSN R RN R R A RN R R R R R AR R LR AR R AR LR R XX AR TR L AR RFERBRRRRRRRERER
12X 2222222222222 22222222222 FREREXREARRLARRXERXXBEREREXTNR
EEXRAXXRARRRXREXRXRXLLERCRRXANE DL TNOS FREREFRBEREXXXXXXRLERRLHNE XX XE
EXRBEXRERRERRARXRARRRXRLARAXRNRE ERAEXRRLXAXEXXERERRARDRRERRLAR
ERERR AR RN R ERREN RN RN R RN AR R R R RN BN AR R A RN AREFERARER XA RAARARRRRRRRN AL

*

® ENTRY - PLTNO8 PRODUCES THE EIGHTH PLOT OF THE ACES DATA.

* THIS PLOT DRAWS THE FOLLOWING THREE CURVES.

® CURVE 1 -~ ACES POWER CONSUMPTION IN XWH
* CURVE 2 - CONTROL. HOUSE POWER CONSUMPTION IN KWH

& CURVE 3 - SOLAR HOUSE POWER CONSUMPTION IN KWH

R SRR RS AR RN RN AN NS SRR A RSN AN E RN RN AN A SN AR AR HERANRRERERERXRNE

DO 8000 I=1,NOPTS
YARRAY(I)=YARRAY(I)/1000.

8000 CONTINUE

GO TO (8100,8200,8300),PLOT

8100 CALL BGNPL(8)

CALL MARKER (ONE)

CALL COMPLX

CALL BASALF('L/CSTD')

CALL MIXALF('STANDARD')

CALL HEIGHT(0.10)

CALL LINES('(ACES)$',LEGHD,1)

CALL LINES('(C)ONTROL (H)OUSE$',LEGND,2)
CALL LINES('(S)OLAR (H)OUSE$',LEGND,3)



PLOT 840
PLOT 8i1
PLOT 842
PLOT 843
PLOT 844
PLOT 845
PLOT 846
PLOT 847
PLOT 848
PLOT 849
PLOT 850
PLOT 851
PLOT 852
PLOT 853
PLOT 854
PLOT 855
PLOT 856
PLOT 857
PLOT 858
PLOT 859
PLOT 860
PLOT 861
PLOT 862
PLOT 863
PLOT 864
PLOT 865
PLOT 866
PLOT 867
PLOT 868
PLOT 869
PLOT 870
PLOT 871
PLOT 872
PLOT 873 C
PLOT 874 C
]

PLOT 875 C
*

PLOT 876 C
*

PLOT 877 C
*

PLOT 878 C
*

PLOT 879 C

0744 C
0474
0475
0476
ouT7
o478
0479
0480
0481

o483
. 04
4860000 C

QOO0 0O0a0n
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X=XLEGND(LEGND, 3)+0.2

Y=YLEGND(LEGND,3)+0.2

CALL RESET('HEIGHT'")

CALL YTICKS(2)

CALL XTICKS(1)

CALL YINTAX

CALL YAXANG(O0.)

CALL TITLE(' ',-1,'(T)IME (()(D)AYS())',19,

> ' (PYOWER (C)ONSUMPTION (()(KW)())',32,7.,5.)
CALL XLABGR(DAYS,2,8,0.,1.,16.)

CALL HEADIN('(C)OMP OF (ACE3), (S)OLAR, AND (C)ONTROL (H)OUSE',
> 48,1.,2)

CALL HEADIN(DATE,?28,1.,2)

CALL BLNK1(0.,X,5.-Y,5.,2)

CALL NEWPEN(TWO)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)

RETURN

8200 CALL DASH

CALL MARKER(TWO)

CALL NEWPEN(THREE)

CALL CURVE (XARRAY,YARRAY,NOPTS,6)
CALL NEWPEN(ONE)

RETURN

8300 CALL DOT

CALL MARKER(THREE)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)
CALL HEIGHT(0.10)

CALL RESET('BLNKS')

Y=Y-0.,1

CALL LEGEND(LEGND,3,0.1,5.-Y)
CALL FRAME

CALL ENDPL(8)

RETURN

REEEER AR RN RS RN R R RN R RSN RN RN AR RN RN RN R R RN RN RN RN RS
EEREARRBRAR L ERERR SRR RERL S 3006006300600 00 00900 0 UG 0
EREEERERERRENRSERRNERLRRRRRE CND OF PLOTS R¥EFEEREREERFEREARENERENE
REXERULEERRARARERRRCERRRRERERN EARRERRREREBERBUERRB AR RENE

RERRKEENERKIERE RN IR I I3 060360 3639636 006 0038 260 063 3000 2690 06 6 36 96 2 0 6 & 36 0

ENTRY PLTNO9 (XARRAY,YARRAY,NOPTS3,DATE,PLCT)

HEREEXXEREEEXLEREXREUEFREEXER S RRARSLFRR LR AN RRERRRRRRERRBERERERERRE
REREFRREERREEERRREERRDEEERE%ES 12222 2 S22 X2 2222 2 222 Y]
REEREREREXRREE XXX EENELEEERRRLERR PLTN09 ****i*l!*%!l!l*iil****!l*l*ﬁ!l»
36 36 96 26 36 36 3 3 3 26 3 36 3 36 2 I I 2 3 N KK K N XK KXHE (2322222322222 2222222 XS YL )
22222222222 2222 2222 RS R RS2 22 S RS SRR R R PR R R R E R 2R R A2 L ]
* »
*  ENTRY - PLTNO9 PRODUCES THE NINTH PLOT. * 0000000
*  THIS PLOT DRAWS THE FOLLOWING 5 CURVES. »
* CURVE 1 - OUTDOOR UNIT CONSUMPTION IN KWH

* CURVE 2 ~ INDOOR UNIT CONSUMPTION IN KWH *PLOT



0000P C

3630488

P
0489 C
0490 C
0491 C
0492 C
0493
0494
0495
0496
0497
0498
0499
0500
0501
0502

00000

0

00000

000730
0507
0508
0509
0510
0511
0512
0513
0514
0515
0516
0517

00000
0519
0520
0521
0522
0523
0524
0525
0526
0527
0528
0529

0531
0532
0533
0534
0535
0536
0537
0538
0539
0540
osH
o542
0543

]
c
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CURVE 3 — HOT WATER HEATER CONSUMPTION IN KWH
# CURVE 4 - EQUIPMENT CONSUMPTION IN KWH

CURVE 5 - TOTAL POWER CONSUMPTION IN KWH *
*

1332222222223 222222222222 222232 22222222 22232322222 2222222 222} ]

9000

9100

9200

9300

9400

9500

9510

9520

DO 9000 I=1,NOPTS

YARRAY(I)=YARRAY(I)/1000.

CONTINUE

GO TO (9100,9200,9300,9400,9500) ,PLOT

CALL BGNPL(9)

CALL MARKER (ONE)

CALL COMPLX

CALL BASALF('L/CSTD')

CALL MIXALF('STANDARD')

CALL HEIGHT(0.10)

CALL LINES('(O)UTDOOR (UDNIT$',LEGND,1)

CALL LINES('(I)NDOOR (U)INIT$',LEGND,2)

CALL LINES('(H)OT (W)ATER (H)EATER$',LEGND,3)

CALL LINES('(E)QUIPMENT$',LEGND,H4)

CALL LINES('(H)OUSES$',LEGND,5)

X=XLEGND{LEGND,5)+0.2

Y=YLEGND(LEGND,5)+0.2

CALL RESET('HEIGHT')

CALL YTICKS(2)

CALL XTICKS(1)

CALL YINTAX

CALL YAXANG(O.)

CALL TITLE(' ',-1,'(T)IME (O)(D)AYS())',19,
"(P)OWER (C)ONSUMPTION (()(KW)())',32,7.,5.)

CALL XLABGR(DAYS,2,8,0.,1.,16.)

CALL HEADIN('(C)ONTROL (H)OUSE (E)LECTRICAL (A)NALYSIS',42,1.,2)

CALL HEADIN(DATE,28,1.,2)

CALL BLNK1(0.,X,5.-Y,5.,2)

CALL NEWPEN(TWO)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)

RETURN

CALL DASH

CALL MARKER(TWO)

GO TO 9510

CALL DOT

CALL MARKER (THREE)

CALL NEWPEN(THREE)

GO TO 9510

CALL CHNDSH

CALL MARKER(FOUR)

GO TO 9510

CALL CHNDOT

CALL NEWPEN(ONE)

CALL MARKER(FIVE)

CALL CURVE(XARRAY,YARRAY,NOPTS,6)

IF (PLOT .EQ. 5) GO TO 9520

RETURN

CALL HEIGHT(0.10)

CALL RESET('BLNKS')

Y=Y-0.1

CALL LEGEND(LEGND,5,0.1,5,-Y)



0544
0545
0546
0547
0548
0549
0550
0551
0552
0553
PLOT 880
PLOT 882
PLOT 883
PLOT 884
PLOT 885

#

PLOT 886 C
*

PLOT 887 C
®

PLOT 888 C
*

PLOT 889 C
*

PLOT 890 C
PLOT 891
PLOT 892
PLOT 893
PLOT 894
PLOT 895
PLOT 896
PLOT 897
PLOT 898
PLOT 899
PLOT 900
PLOT 901
PLOT 902
PLOT 903
PLOT 904
PLOT 905
PLOT 906
PLOT 907
PLOT 908
PLOT 909
PLOT 310
PLOT 911
PLOT 912
PLOT 913
PLOT 914
PLOT 915
PLOT 916
PLOT 917
PLOT 918
PLOT 919
PLOT 920
END OF DATA
READY

[N eNeRe R RO Ne

el e
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CALL FRAME
CALL ENDPL(9)

RAREUFERRREARERERR R B EE AR AR R XS RE RN R R AR AR RE R R R R RS ERER AR URERR R

ERERERRAARABARERE RN RRERENAR FEEEREREAERRFE NN RRRNRECR
EERLEARRBERRRERARRESRRRBRRES END OF PLOTQ EXNHEERERARECERRRELRNERRAE
EEREERRARRRER AR RER N RRERRENE BERREFRRRRERLRRERER RN RERE

FRREAR R R R RR R R AN RN RN R ER R SRR RN RN RN R H RN ERRRUE N RN RN RN #

RETURN
ENTRY ENDPLT
CALL DONEPL
RETURN

R R R E R RN R AR RN R RN RN R R F RN IR R R SRR RN R A AR R RRRR
REREXRRERRRRRENERRSARRERARE ERARAEERRRRRRSARR AR RRARRE
ERERKEREXXAEXRERRLKRANRNLER END OF PLTPRG FRRURESXERURFERRERRRERE 0¥
REFEEBFRRNFRRFERRRARNR AR N EERFRRERRRRUGRRRERRRREA RS

ERERUERER R R R EEE RN R AR EEER AR RE R RE R R AR LR LSRR N R AR R R AR ARE RN

END
SUBROUTINE FIXUP
DIMENSION XARRAY(168),YARRAY(168),X(168),Y(168)
X(1)=1.
DELTAX=1./24,
DO 10 I=2,168
X{(I)=X(I~1)+DELTAX
10 CONTINUE
RETURN
ENTRY FIXUP1 (XARRAY,YARRAY,NOPTS)
READ(10,20) ¥
20 FORMAT(8F10.0)
NOPTS=0
DO 30 I=1,168
IF (Y(I) .GE. 99999.) GO TO 30
NOPTS=NOPTS+1
YARRAY(NOPTS)=Y(I)
XARRAY(NOPTS)=X(I)
30 CONTINUE
RETURN
ENTRY FIXUPO (XARRAY,YARRAY,NOPTS)
NOPTS=168
READ(10,20) Y
DO 40 I=1,168
XARRAY(D)=X(I)
YARRAY(I)=Y(I)
IF (Y(I) .GE. 99999.) YARRAY(I)=0.
40 CONTINUE
RETURN
END



DSNAME=

000010
000020
000030
000040
000050
000060

000080
000090
000100
000110
000120

000140
000150
000160
000170
000018
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
0600300
000310
000320

000330
000340
000350
000360
000370
000380
000390
000400
000410
000420
000430
000440
000450
000460
000u 70
000480
000490
0G0500
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Appendix A.7
COPY

'IJL.COPY.PLI'

/R#%%X COPY .- COPIES RECORDS FROM THE ACES DATA FILE REREE/
/FTHIS PROGRAM WILL COPY RECORTDS
FROM THE ACES DATA FILE AND EITHER
LIST THEM ON THE LINE PRINTER OR
PUNCH THEHM ONTO SOME OUTPUT DEVICE
®/
COPY: PROC(PARM) OPTIONS(MAIN) REORDER;

DCL. SYSPRINT EXT FILE PRINT,
SYSIN EXT FILE INPUT STREAM ENV(FB RECSIZE(80) BLKSIZE(800)),
SYSUT1 EXT FILE RECORD KEYED DIRECT INPUT
ENV(REGIONAL(1)),
SYSUT2 EXT FILE STREAM OUTPUT ENV(FB RECSIZE(80) BLKSIZE(800)),
(NO_DAYS,NO RECORDS,I,CARD LENGTH,J,J1,K,L,N,M) FIXED BIN(31),
PARM CHAR(100) VARYING
1 INPUT,
2 DATA(24) FLOAT DEC(6),
(INPUT CARD,FINAL CARD) CHAR(1000) VARYING,
C CHAR(20) VARYING, CARD 80 CHAR(80), LIST CHAR(8) VARYING,
(DAY(8),RECORD(161)) FIXED BIN(31),
IKEY FIXED DEC(5),
(LENGTH,SUBSTR, INDEX) BUILTIN;
/EQPENING OF THE OUTPUT FI
#RERE I3 Y S PR I N T #x¥#x AND THE I
F I LE ®¥f#% § y § T N ##%%% %/
OPEN FILE(SYSPRINT) LIRESIZE{132); OPEN FILE(SYSIN);
PAGE;
5&!**!!&&i****!**&****K***&***&***&*&**ﬁ**!*****%*ﬁ***********i********
URREHSLERAEEEE T N F ORMATION S ECTTION SEXERERARERERRERS
N R RN RN N RN NN BN R R NN R E NN N AN AR NN R A RARARRRRS

L E
NPUT

L
/*THE FOLLOWING TWO PUT STATEMENT
GIVES HE INSTRUCTIONS ON HOW
TO USE THIS PROGRAMN®%
IF INDEX(PARM,'NO')>0 THEN GO TO INPUT SECTION;

PUT FILE(SYSPRINT) EDIT
('THIS PROGRAM IS DESIGNED TO COPY ACES DATA FROM THE REGIONAL(1)',
'DATASETS STORED ON DISK TO CARD IMAGES. THE DATA IS PRESENTLY',
'STORED ON A 2314 DISK WITH VOLUME NAME .- UTACE1.
'TO USE THIS PROGRAM, IT IS NECESSARY TO INPUT CONTROL CARDS ON',
'FILE - SYSIN. THERE ARE THREE COMMANDS WHICH ARE ACCEPTED BY',
'THIS PROGRAM. THE COMMANDS ARE:',
! (1) -~ RECORDS= FOLLOWED BY THE RECORD NUMBERS TO BE COPIED?',
! SEPARATED BY COMMA''S WITH THE COMMAND STRING TERMI-',
! NATED BY A SEMICOLON., IF ALL THE RECORDS ARE TO BE',
! COPIED, IT IS ONLY NECESSARY TO TYPE - RECORDS=ALL;',
! (2) - DAYS= FOLLOWED BY THE DAYS TO BE COPIED SEPARATED BY',
! COMMA''S WITH THE COMMAND STRING TERMINATED BY A SEMI-',
! COLON, IF ALL THE DAYS ARE TO BE COPIED, IT IS ONLY',
! NECESSARY TO TYPE ~ DAYS=ALL;:"'")
(PAGE ,A,SKIP,A,SKIP,A,SKIP(2),A,SKIP,A,SKTIP,A,SKIP(3),A,SKIP,A,
SKIP,A,SKiP,A,SKIP(2),A,SKIP,A,SKIP,A,SKIP,A);
PUT FILE(SYSPRINT) EDIT
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000510 (*IN ADDITION TO THE TWO COMMANDS LISTED, BY TYPING - LISTROW; OR',
000520 'LISTCOL; — THE PROGRAM WILL LIST ON THE LINE PRINTER THE DATA',
000530 'BEING COPIED. LISTROW PRODUCES THE LISTING IN ROW FORMAT AND',
000540 'LISTCOL PRODUCES THE LISTING IN COLUMN FORMAT. LISTCOL IS‘',
000055 'LIMITED TO 10 RECORDS. LISTROW HAS A LIMIT OF 160 RECORDS.',
000560 'SPACES IN THE COMMAND STRING ARE IGNORED AND THE COMMANDS CAN',
000570 'BE ENTERED ON ANY NUMBER OF CARDS IN ANY ORDER. INPUT CAN BE',
000580 'TERMINATED BY A BLANK CARD OR AN END-OF~FILE MARK.',
000059 'THE RECORD NUMBERS MUST BE BETWEEN 1 AND 160 AND THE DAY',
'NUMBERS MUST BE BETWEEN 1 AND 7.A LIST OF RECORD NUMBERS AND',
000 'THEIR MEANINGS CAN BE FOUND IN ACES DATA FILE LOGBOOK IN THE',
'THE OFFICE OF -~ A.S. HOLMAN, BLDG 9102-1','")
000630 (SKIP(3),A,SKIP,A,5KIP,A,SKIP,A,SKIP,A,SKIP(2),A,SKIP,A,SKIP,A,
000640 SKIP(2),A,SKIP,A,SKIP,A,SKIP,A,SKIP,A);

000650 %PAGE;

INPUT_SECTION:
QO0BE0 /REERARERERREFEERE XXX RN TR R RR RN R R NIRRT 0006900636 00969606 26 06 30 36 36 26 36 38 36 36 46 3¢

DODETD  FERRERAREARERRFRRRRBNRR T N P U T S EC T I O N $EERRRXRRRREEEREUERE
O0DB80  SEREXERREEFFRRRERERE R BN SRR R R ERRER AR RBE XML RRR RN RN ERRFUER AR H R *

000690 %/

000700 /¥ SET THE NUMBER OF DAYS AND THE
000710 NUMBER OF RECORDS TO ZERDOZ#¥

000720 NO_DAYS,NO_RECORDS=0;

000730 /* SET THE END OF FILE CONDITION
000740 AND INITIAL VALUE FOR THE

000750 INPUT CARD#*

000760 ON ENDFILE(SYSIN) GO TO ASHFILEOQO1; INPUT CARD='';

000770 /¥* THE FOLLOWING 10 CARDS PROCESS
000780 THE INPUT FILE SYSIN®¥#

000790 INPUT_LOOP: GET FILE(SYSIN) EDIT (CARD 80) (A(80));

000800 REVERT ENDFILE(SYSIN); ON ENDFILE(SYSIN) GO TO PROCESSING;
000810 INPUT CARD=INPUT CARD||CARD 80;

000820 IF CARD 80=(80) ' ! THEN GO TO PROCESSING; GO TO INPUT _LOooP;
000830 PROCESSING: REVERT ENDFILE(SYSIN); CLOSE FILE(SYSIN);

000840 CARD LENGTH=LENGTH(INPUT CARD); FINAL_CARD:";

000850 DO I=1 TO CARD LENGTH;

000860 IF SUBSTR(INPUTWCARD,I,1)=' ' THEN J=1;

000870 ELSE FINAL CARD=FINAL CARD{|SUBSTR(INPUT_CARD,I,1);
000880 END;

000890 /* THE FOLLOWING 19 CARDS CHECK
000900 THE ITNSTRUCTION CARDS FOR ERRORS¥
000910 I=INDEX(FINAL CARD,'RECORDS=');

000920 IF I=0 THEN GO TO ASHFILE0O02;

000930 J=INDEX(FINAL CARD,'DAYS=');

000940 IF J=0 THEN GO TO ASHFILEOQO3;

000950 K=INDEX(FINAL CARD,'LIST');

000860 IF K=0 THEN LIST='NOLIST';

000970 ELSE DO;

000980 K=INDEX(FINAL CARD,‘LISTROW'});

000990 IF K>0 THEN LIST='LISTROW;'; ELSE LIST='LISTCOL;';
001000 END;

001010 L= INDEX(FINAL CARD,LIST); CARD LENGTH=LENGTH(FINAL CARD);
001020 IF LENGTH(LIST)=8 THEN LIST=SUBSTR(LIST,1,7):
001030 IF L>0 THEN FINAL CARD=SUBSTR({FINAL CARD,1,L-1)1|

001040 SUBSTR (FINAL CARD,L+5, CARD LENGTH-Lmu)
001050 ELSE DO; IF K=0 THEN GO TO RETURNW1
001060 FINAL CARD:SUBSTR(FINAL CARD, 1,K-1) 11

001070 SUBSTR (FINAL CARD,K+H,CARD LENGTH-K-3);



001080
001090
001100
001110
001120
001130
001140
001150
001160
001170
001180
001190
001200
001210
001220
001230
001240
001250
001260
001270
001280
001290
001300
001310
001320
001330
001340
001350
001360
001370
001380
001390
go1400
001410

001440
001450
001460
001470
001480
000149
000150
001510
001520
001530
001540
001550
001560
001570
001580
001590
001600
001610
001620

/%
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GO TO ASHFILEOO4; END;
RETURN 1: CARD LENGTH=LENGTH(FINAL CARD);
DAY(*)=0; RECORD(*)=0; N,M=1;

%PAGE;
JRREEREREERER RN R R R R RN R R RN R RN RN AR R LR RN RN LR RN RREARLLERERRCRRERER

REENRRREXXR C A L CULATION SECTTIONBERSEERNRRRRERSELNRE
B R R R NN RN RN RN AR AN RN AR RN RRRERERR
*/
TH FOLLOWING 14 CaA ERMI
WH CH DAYS ARE TO B SSED
IF I<J THEN GO TO RECORDS;
DAYS: IF M=0 THEN GO TO COPY; ON CONVERSION GO TO ASHFILEOO5;
K=INDEX(FINAL CARD,";'"); L= INDEX(FINAL CARD,',");
IF K=6 THEN GO TO RECORDS1
IF (L=0){(L>X) THEN DO; C= SUBSTR(FINAL~CARD,6,K~6): IF C='ALL'
THEN DO; NO DAYS=7; DO L=1 TO 7; DAY(L)=L; END; GO TO RECORDS1; END;
NO DAYS=NO DAYS+1; DAY(NO DAYS)=C; GO TO RECORDS1; END;
C=SUBSTR(FINAL CARD,6,L-6);
FINAL CARD=SUBSTR(FINAL CARD,1,5)!
SUBSTR(FINAL CARD,L+1,CARD LENGTH-L); CARD LENGTH=CARD LENGTH-L+5;
NO_DAYS=NO_DAYS+1; DAY(NO_DAYS)=C;
IF DAY(NO DAYS)>7 THEN GO TO ASHFILEO06;

IF NO DAYS>7 THEN GO TO ASHFILEOOT;

RDS DET N E
E PROCE %/

e 4 I

GOTO"DAYS
/E THE FOLLOWING 17 CARDS DETERMINE
WHICH RECORDS ARE TO BE

PROCESSEDH#¥

RECORDS1: K=INDEX(FINAL CARD,';');

FINAL CARD= SUBSTR(FINAL CARD,K+1,CARD LENGTH-K);

CARD LENGTH CARD ] LENGTH-K; M=0;

RECORDS: IF N=O THEN GO TO COPY; ON CONVERSION GO TO ASHFILE0O08;

K=INDEX(FINAL CARD,';'); L=INDEX(FINAL CARD,',');

IF K=9 THEN GO TO DAYS1'

IF (L=0)1(L>X) THEN DO; C=SUBSTR(FINAL CARD,9,K-9); IF C='ALL'
THEN DO; NO RECORDS=160; DO L=1 TO 160; RECORD(L)=L; END;
GO TO DAYST;END; NO RECORDS=NO_RECORDS+1; RECORD(NO RECORDS)=C;
GO TO DAYS1; END;

C=SUBSTR(FINAL CARD,9,L-9);

FINAL CARD=SUBSTR(FINAL CARD,1,8)i
SUBSTR(FINAL CARD,L+1, CARD ] LENGTHwL) CARD LENGTH=CARD LENGTH~L+8;

NO RECORDS=NO RECORDS+1; RECORD(NO RECORDS)=C}

IF RECORD(NG RECORDS))16O THEN GO TO ASHFILEOOQ.

IF NO_BECORDS>160 THEN GO TO ASHFILEO10;

GO TO RECORDS;

DAYS1: N=0; K=INDEX(FINAL CARD,';'");

FINAL CARD=SUBSTR(FINAL CARD,K+1,CARD LENGTH-K);

CARD LENGTH=LENGTH(FINAL CARD); GO TO DAYS;

/% T HE FOLLOWTIN G 50 CARDS OUTPUT
THE RECORDS TO EITHER THE LINE
PRINTER OR A OUTPUT FILE OR
BOTH*¥*

COPY: IF NO DAYS=0 THEN GO TO ASHFILEO11;
IF NO RECORDS=0 THEN GO TO ASHFILEO012;
IF NC RECORDS>10 THEN GO TO ASHFILEO13;

IPAGE;
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001630 /#EEHEMEREERETERERERERNEERRERRHELENEREURRRRE R NN AR AN RRRR R AN RR R
DO1640 ®ENEXARXEERRXREXE® O U T P U T S EC T I O N SEEEEERsbtuissssxnsstens
001650  F%HHEMEIEREHEREEREEEERIREREEIIHET ORI E RS RRRRRRUER NN

001660 ¥/

001670 A: PUT FILE(SYSPRINT) EDIT

001680 ("THE FOLLOWING RECORDS WERE PROCESSED.') (PAGE,A);
001690 DO I=1 TO NO DAYS3

001700 PUT FILE(SYSPRINT) EDIT ('RECORDS PROCESSED FOR DAY - ',DAY(I),'")
001710 (SKIP(2),A,F(2),3KIP(2),4);

001720 DO J=1 TO NO_RECORDS;

001730 IF J<NO_RECORDS THEN

001740 PUT FILE(SYSPRINT) EDIT (RECORD(J),',") (F(3),A(1));
001750 ELSE PUT FILE(SYSPRINT) EDIT (RECORD(J)) (F(3));
001760 END;

001770 END; OPEN FILE(SYSUT1); OPEN FILE(SYSUT2);
IKEY=0; READ FILE(SYSUT1) INTO (INPUT) KEY(IKEY);
PUT FILE(SYSUT2) EDIT (DATA(2),'/',DATA(3),'/',DATA(1),'")
(F(2),A(1),F(2),A(1),F(2),SKIP,A);
001780 IF LIST='LISTCOL' THEN PUT FILE(SYSPRINT) EDIT

001790 (re#¥%% [ T STING OF RECORDS *e&s¥r 1payr,

001800 'HOUR' ,(RECORD(J) DO J=1 TO NO_RECORDS),'')

001810 (PAGE,X(41),4,SKIP(2),4,X(2),A,X(3),

001820 (NO_RECORDS) (X(5),F(3),X(5)),SKIP,A);

001830 DO I=1 TO NO DAYS;

000184 K=(DAY(I)-1)*160;

001850 IF LIST='LISTROW' THEN PUT FILE(SYSPRINT) EDIT

001860 ('THE FOLLOWING OUTPUT IS FOR DAY - ',DAY(I))

001870 (PAGE,A,F(3));

001880 DO J=1 TO NO _RECORDS;

001890 IKEY=K+RECORD(J);

001900 READ FILE(SYSUT1) INTO (INPUT) KEY(IKEY);

001910 PUT FILE(SYSUT2) EDIT (DATA) (F(10,4));

001920 IF LIST='LISTROW' THEN PUT FILE(SYSPRINT) EDIT

001930 ('THE FOLLOWING DATA IS FOR RECORD - ',RECORD(J),DATA)

001940 (SKIP(3),A,F(3),SKIP(2),24 F(11,4));

001950 END;

001960 IF LIST='LISTCOL' THEN DO;

002020 DO J=1 TO 24;

001970 ON ENDPAGE (SYSPRINT) BEGIN; PUT FILE(SYSPRINT) EDIT

001980 ("##¥x* [ TSTING OF RECORDS H*eExkt 1pAy!,
"HOUR',(RECORD(J1) DO J1=1 TO NO_RECORDS),'")

002000 (PAGE,X(41),A,SKIP(2),A,X(2),4,X(3),

002010 (NO_RECORDS) (X(5),F(3),X(5)),SKIP,A); END;

PUT FILE(SYSPRINT) EDIT (DAY(I),J,''")
(SKIP,F(2),F(6),X(4),A);

002040 DO L=1 TO NO RECORDS;

002050 IKEY=K+RECORD(L);

002060 READ FILE(SYSUT1) INTO (INPUT) KEY(IKEY);

002070 PUT FILE(SYSPRINT) EDIT (DATA(J)) (X(1),E(11,4,5))3
002080 END; END; END;

002090 END;

002100 PUT FILE(SYSPRINT) EDIT ('COPY HAS BEEN COMPLETED.','')
002110 (PAGE,A,SKIP,A);

002120 CLOSE FILE(SYSPRINT); CLOSE FILE(SYSUT1); CLOSE FILE(SYSUT2);



002130
002140
002150
002160
002170
002180
002190
002200
002210
002220
002230
002240
002250
002260
002270
002280
002290
002300
002310
002320
002330
002340
002350
002360
002370
002380
002390
002400
002410
002420
002430
002440
002450
002460
002470
002480
002490
002500
002510
002520
002530
002540
002550
002560
002570
002580
002590
002600
002610
002620
002630
002640
002650
002660
002670
002680
000269

%P
/%
*
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GO TO END OF COPY;

AGE;
P 223 s3I 2323222222222 22222223223 2 222222 22 22 22 222l d L]

FREBEARARAENRARRREY F R R OR S EC T T O N SEHEREERERXERRFERRERNENR

EXXERARER N RERENRRXRRERRENERRNNREREERHRXENRXFRRRR LN 3 38 0%%
*/

/%

I AM

R OF R
RR ES FOR

THE PROG
T E OR MESSAG

= O3
IO =
M2 m
ja=2 -~}
- o
oO=X
«Q W
o
2T O
W ITi

R
ASHFILEOO1:
PUT FILE(SYSPRINT) EDIT
('ASHFILEOO1 ~ THERE IS NO DATA ON INPUT FILE SYSIN. RESUBMIT',
JOB INCLUDING THE CONTROL CARDS.')
(PAGE,A,SKIP,A), CLOSE FILE(SYSIN): CLOSE FILE(SYSPRINT);
GO TO END OF COPY;
ASHFILE0O02:
PUT FILE(SYSPRINT) EDIT
('ASHFILE0OO2 ~ THERE WAS NO RECORDS= CONTROL CARD ON INPUT FILE',
' SYSIN. RESUBMIT JOB INCLUDING THE PROPER CONTROL',
' CARDS.') (PAGE,A,SKIP,A,SKIP,A);
CLOSE FILE(SYSPRINT); GO TO END OF COPY;
ASHFILE0O3:
PUT FILE(SYSPRINT) EDIT
('ASHFILE0OO3 - THERE WAS NO DAYS= CONTROL CARD ON INPUT FILE',
' SYSIN. RESUBMIT JOB INCLUDING THE PROPER CONTROL',
' CARDS.') (PAGE,A,SKIP,A,SKIP,A);
CLOSE FILE(SYSPRINT); GO TO END OF COPY;
ASHFILEOOY -
PUT FILE(SYSPRINT) EDIT
('ASHFILEOO4 -~ SEMICOLON ASSUMED AFTER LIST',
' PROGRAM IS CONTINUING.','')
(SKIP(2),A,SKIP,A,SKIP,A);
GO TO RETURN 1;

ASHFILEQQ5:
PUT FILE(SYSPRINT) EDIT
('ASHFILE0OOS5 - STRING - ',C,' NOT RECOGNIZED AS A DAY',

' STRING HAS BEEN IGNORED.','')
(SKIP(2),A,SKIP,A,SKIP,A); GO TO DAYS;
ASHFILE0O6 ;
PUT FILE(SYSPRINT) EDIT
('ASHFILEOO6 -~ DAY NUMBER -',DAY(NO DAYS),' IS GREATER THAN 7.',
' CORRECT CONTROL CARDS AND RESUBMIT JOB.')
(PAGE,A,F(10),A,SKIP,A); CLOSE FILE(SYSPRINT); GO TO END OF COPY;
ASHFILE0O7:
PUT FILE(SYSPRINT) EDIT
('ASHFILEOO7 - NUMBER OF DAYS EXCEEDS 7. CORRECT CONTROL CARDS',
' AND RESUBMIT JOB.') (PAGE,A,SKIP,A);
CLOSE FILE(SYSPRINT); GO TO END OF COPY;
ASHFILE0OS8:
PUT FILE(SYSPRINT) EDIT
('ASHFILEOOS ~ STRING -',C,' NOT RECOGNIZED AS A RECORD NUMBER',
STRING HAS BEEN IGNORED.','')
(SKIP(Z),A,A.A,SKIP,A,SKIP.A), GO TO RECORDS;
ASHFILE009:
PUT FILE(SYSPRINT) EDIT
('ASHFILE0OO9 ~ RECORD NUMBER - ',RECORD(NO RECORDS),'IS GREATER',
"THAN 160.',
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002700 1 CORRECT CONTROL CARDS AND RESUBMIT JOB.')

002710 (PAGE,A,F(10) ,A,A,SKIP,A); CLOSE FILE(SYSPRINT);

002720 GO TO END OF COPY;

002730 ASHFILE010:

002740 PUT FILE(SYSPRINT) EDIT

000275 ('ASHFILEO10 - NUMBER OF RECORDS EXCEEDS 160. CORRECT CONTROL',
002760 ' CARDS AND RESUBMIT JOB.') (PAGE,A,SKIP,A);

002770 CLOSE FILE(SYSPRINT): GO TO END OF COPY;

002780 ASHFILEO11: -

002790 PUT FILE(SYSPRINT) EDIT

002800 (’ASHFILEOll - NO DAYS WERE FOUND TO PROCESS. CORRECT CONTROL',
002810 CARDS AND RESUBMIT JOB.') (PAGE,A,SKIP,A):

002820 CLOSE FILE(SYSPRINT); GO TO END OF COPY;

002830 ASHFILEO12:

002840 PUT FILE(SYSPRINT) EDIT

002850 ('ASHFILEO12 -~ NO RECORDS WERE FOUND TO PROCESS. CORRECT CONTROL',
002860 J CARDS AND RESUBMIT JOB.') (PAGE,A,SKIP,A):
002870 CLOSE FILE(SYSPRINT); GO TO END OF COPY;

002880 ASHFILEO13:

002890 IF LIST='LISTROW' THEN GO TO A:

002900 IF LIST='NOLIST' THEN GO TO A;

002910 PUT FILE(SYSPRINT) EDIT

002920 ('ASHFILEO13 -~ THE MAXIMUM NUMBER OF RECORDS FOR GOLUMN TYPE',
002930 LISTING IS 11. YOU HAVE ASKED FOR ',NO ] RECORDS
002940 ' RECORDS.',

002950 ' PROGRAM IS CONTINUING USINC ROW TYPE LISTING.','')
002960 (PAGE,A,SKIP,A,F(3),4,5KIP,A,SKIP,A); LIST='LISTROW';

002970 GO TO 4A;

002980 /H#ERERRXXBERXRXEREARNRNE F N D OF C O P Y #ERRRRREERXERRRERRRRS/

002990 END OF COPY: END COPY;
END OF DATA
READY
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Appendix A.8
ICE

DSNAME='IJL.ICE.FORT'

000010

000030
000040
000050
000060
000070
000080
600090
000100
000110
000120
000130
000140
000150
000160
000170
000180
000190
000200
000210
000220
000230
000240
000250
000260
000270
000280
000290
000300
000310

000330
000340
000350
000360
000370
000380
000390
000400
ooou10
000420
000430
000440
000450
000460
000470

c
c

10

20

30

40

50

60

REAL*Y ICE
DIMENSION TEMP{365),HEAT{(365),C0O0L(365),ICE(365),

> H(24),C(24) ,HW(24),0D(24) ,HR(24) ,SOL(24),Y(365)
EQUIVALENCE (ICE(1),H(1)),(ICE(25),C(1)),(ICE(49),HW (1)),
> (ICE(73),0D(1)),(ICE(97),HR(1)),(ICE(121),S0L(1))

REWIND 10

DO 5 I=1,365

HEAT(I)=0.

COOL(I)=0.

CONTINUE

DO 20 I=1,365

TAVG=0.

READ(10) H,C,HW,0D,HR,SOL

DO 10 K=1,24

IF (H(K) .GT. 0.) H(K)=H(X)*1.2+.2*%HW(K)

HEAT(I)=H(X)+HEAT(I)

IF (OD(K) .LT. 22.) C(K)=0.

COOL(I)=C(K)+COOL(I)

HEAT(I)=HW(K)+HEAT(I)

TAVG=TAVG+OD(K)

CONTINUE

TEMP(I)=TAVG/24.

CONTINUE

DO 30 I=1,365

ICE(I)=0.

HEAT(I)=HEAT(I)/1000.

COOL(I)=COOL(I)/1000.

CONTINUE

TBIN=32.

TICE=0.

DO 40 I1=305,365

TICE=TICE+(HEAT(I)*0,6296-COOL(I))*10.77-120.91

IF (TICE .LT. 0.) TBIN=TBIN+(50.-TBIN)®*TICE¥G,TOM4E-8

IF (TICE .LT. 0.) TICE=0.

ICE(I)=TICE

CONTINUE

DO 50 I=1,304

TICE=TICE+(HEAT(I1)¥0,6296-COOL(I))*¥10.77-181.82

IF (TICE .LT. 0.) TBIN=TBIN+(50.-TBIN)*TICE*9.7044E-8

IF (TICE .GT. 51000.) TICE=51000.

IF (TICE .LT. 0.) TICE=0.

ICE(I)=TICE

CONTINUE

DO 60 I=1,365

ICE(I)=ICE(I)/1000.

Y(I)=1.+FLOAT(TI)*12./365.

CONTINUE
NDAYS=365

IMARK IS THE FREQUENCY OF PLOTTING SYMBOLS

NDAYS IS THE NUMBER OF DAYS IN A CALENDAR YEAR (JULIAN)
IMARK=30



ooou80
000490
000500
000510
000520
000530
000540
000550

C

25

40
35
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CHANGE SUBROUTINE FROM SEGMENT OF PROGRAMS
CALL PLSUB1(HEAT,COOL,ICE,Y,TEMP,NDAYS,IMARK)
CALL PLSUB2(HEAT COOL,ICE,Y,TEMP,NDAYS,IMARK)
STOP
END
SUBROUTINE PLSUB1(HEAT,COOL,ICE,Y.TEMP.NDAYS,IMARK)
REAL*Y4 ICE
DIMENSION HEAT(NDAYS),COOL(NDAYS),ICE(NDAYS),Y(NDAYS).
> TEMP(NDAYS) ,LEGND(200)
DIMENSION WEEKH(53).WEEKC(53),WEEKT(53).TIME(53)
CHANGES TO PLSUB1 TO REDUCE SIZE OF PLOT
TO SMOOTH OUT ERRATIC CURVES
=1
NOLD=1
NWEEK=52
NWP1=NWEEK+1
ND=T7
NNEW=ND
ARRAYS OF AVERAGES TO BE PLOTTED
WEEKH(1)=HEAT(1)
WEEKC(1)=COOL(1)
WEEKT(1)=TEMP(1)
TIME(1)=Y{(1)
DO 35 IW=2,NWEEK
SUMH=0.0
SUMC=0.0
SUMT=0.0
IF(IW .GT. 2) NOLD=NNEW+1
IF(IW .GT. 2) NNEW=NNEW+ND

DO 25 ID=NOLD,NNEW
SUMH=HEAT (1ID)+SUMH
SUMC=COOL(ID)+3UMC
SUMT=TEMP (ID)+SUMT

CONTINUE

WEEKH (IW) =SUMH/ND
WEEKC (IW)=SUMC/ND
WEEKT (IW)=SUMT/ND

TIME(IW)=Y(ID)
FORMAT(3E12.4,F10.2)
CONTINUE
WEEKH (NWP 1) =HEAT (365)
WEEKC(NWP1)=COOL(365)
WEEKT (NWP1)=TEMP(365)
TIME(NWP1)=Y(365)
WRITE(6,40) WEEKH,WEEKC,WEEKT, TIME
FACT IS MARKER SCALE
FACT=2.0
CALL CALCMP
CALL BGNPL (1)
CALL NEWPEN (1)
CALL INCH30
CALL PAGE {30.,37.)
CALL COMPLX
CALL BASALF ('L/CSTD')
CALL MIXALF ('STANDARD')



000560

000580

000610
000620
000630
000640
000650
000660
000670
000680
000690
000700

000710
000720
000730
000740
000750
000760
000770
000780
000790
000800
000810

000830
000840
000850
000860
000870
000880

00
000900

00
000920
000930
000940
000950
000660
000970

000
000990
001000
001010
001020
001030
001040
001050

<
>

c S

>
>

C SM

>
>
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CALL HEIGHT (0.25)

I=LINEST (LEGND,200,60)

CALL LINES ('(O)UTSIDE (T)EMPERATURE (()(C)())$',LEGND, 1)

CALL LINES(

" (H)EATING AND (H)OT (W)ATER (L)OADS (OK(WYH())/(DAY)$',
LLEGND, 2)

CALL LINES ('(C)OOLING (L)OADS (()K(W)H())/(DAY)$',LEGND ,3)

CALL LINES ('(I)CE (IINVENTORY (()(MXT{))$',LEGND, L)

XL=XLEGND (LEGND, 4)+0.4

YL=YLEGND(LEGND, %4)+0. 40

CALL RESET ('HEIGHT")

CALL YINTAX

CALL YAXANG (0.)

CALL YTICKS (1)

CALL XTICKS (1)

CALL HEIGHT (0.30)

CALE DOWN THE PLOT BY 70%

CALL BLOWUP(0.30)

CALL TITLE ('(F)IRST (Y)EAR (P)LOT FOR (ACES)$',-100,
*T(IME) (()M(ONTH)())$',100,
'T(EMPERATURE) (()D(EG) C())$',100,30.,24.)

CALL RESET ('HEIGHT")

CALL HEIGHT (0.20)

CALL BLNK1 (0.,XL,24,-YL,24,,2)

CALL BASALF ('STANDARD')

CALL MIXALF ('L/CSTD')

CALL XMONGR (1,13,-20.,10.,50.)

CALL BASALF('L/CSTD")

CALL MIXALF('STANDARD'")

OOTH THE ERRATIC DATA CURVES FOR HEAT COOL TEMP

CALL SCLPIC(FACT)

CALL CURVE (TIME,WEEKT,NWP1,IM)

XPOS=XPOSN (1.,-20.)

YPOS=YPOSN (1.,-20.)

CALL YGRAXS (0.,30.,210.,24.,

'(B)UILDING (1.)OADS ((O)K(W)H())/(DAY)$',-100,
XPOS, YPOS)
CALL NEWPEN (2)
CALL SCLPIC(FACT)
CALL CURVE (TIME,WEEKH,NWP1,IM)
CALL NEWPEN (3)
CALL SCLPIC(FACT)

CALL CURVE (TIME,WEEKC,NWPi,IM)

¥POS=XPOSK (13.,0.)

YPOS=YPOSN (13.,0.)

CALL NEWPEN (1)

CALL YGRAXS (0.,10.,70.,24.,

'(I)CE (ID)NVENTORY (()(M)T())$',-100,
XPOS, YPOS)
CALL SCLPTC(FACT)

CALL CURVE (Y,ICE,NDAYS,IMARK)

CALL NEWPEN (1)

CALL RLVEC (1.,10.,13.,10.,0)

CALL RLVEC (1.,20.,13.,20.,0)

CALL RLVEC (1.,30.,13.,30.,0)

CALL RLVEC (1.,40.,13.,40.,0)

CALL RLVEC (1%.,50.,13.,50.,0)

CALL RLVEC (1.,60.,13.,60.,0)



001060
001070
001080
001090
001100
001110
001120
001130
c01140
001150
001160
001170
001180
001190
001200
001210
001220
001230
001240
000012
001260

000480
000490
000500
000510
000520
000530
000540
000550
000560

000580

000610
000620
000630
000640
000650
000660
000670
000680
000690
000700
000710
000720
000730
000740
000750
000760
000770
000780
000790
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CALL RLVEC (2.,0.,2.,70.,0)
CALL RLVEC (3.,0.,3.,70.,0)
CALL RLVEC (4.,0.,4.,70.,0)
CALL RLVEC (5.,0.,5.,70.,0)
CALL RLVEC (6.,0.,6.,70.,0)
CALL RLVEC (7.,0.,7.,70.,0)
CALL RLVEC (8.,0.,8.,70.,0)
CALL RLVEC (9.,0.,9.,70.,0)
CcALL RLVEC (10.,0.,10.,70.,0)
CALL RLVEC (11.,0.,11.,70.,0)
CALL RLVEC (12.,0.,12.,70.,0)
CALL RESET ('HEIGHT'")
CALL HEIGHT(0.25)
CALL RESET ('BLNKS')
YL=YL-0.2
CALL LEGEND (LEGND,4,0.2,24.-YL)
CALL FRAME
CALL ENDPL (1)
CALL DONEPL
RETURN
END
SUBROUTINE PLSUB2(HEAT,COOL,ICE,Y,TEMP,NDAYS, IMARK)
REAL*Y ICE
DIMENSION HEAT(NDAYS),COOL(NDAYS),ICE(NDAYS),Y(NDAYS),
> TEMP(NDAYS) ,LEGND(200)
CALL CALCMP
CALL BGNPL (1)
CALL NEWPEN (1)
CALL INCH30
CALL PAGE (30,,37.)
CALL COMPLX
CALL BASALF ('L/CSTD'")
CALL MIXALF ('STANDARD')
CALL HEIGHT (0.25)
I=LINEST (LEGND,200,60)
CALL LINES ('(O)UTSIDE (T)EMPERATURE (()(C)())$',LEGND,1)
CALL LINES(
<V(H)EATING AND (H)OT (W)ATER (L)OADS ((OOK(W)H())/(DAY)$',
> LEGND, 2)
CALL LINES ('(C)OOLING (L)YOADS (()X(W)H())/(DAY)$',LEGND ,3)
CALL LINES ('(I)CE (IYNVENTORY (()(M)T())$',LEGND,L)
XL=XLEGND (LEGND, 4)+0.4
YL=YLEGND(LEGND, 4)+0. 40
CALL RESET ('HEIGHT'")
CALL YINTAX
CALL YAXANG (0.)
CALL YTICKS (1)
CALL XTICKS (1)
CALL HEIGHT (0.30)
CALL TITLE ('(F)IRST (Y)EAR (P)LOT FOR (ACES)$',-100,
t'T(IME) (()M(ONTH)())>$"',100,
> 'T(EMPERATURE) (()D(EG) C{())$',100,30.,24.)
CALL RESET ('HEIGHT')
CALL HEIGHT (0.20)
CALL BLNK1 (0.,XL,24.-YL,24.,2)
CALL BASALF ('STANDARD')
CALL MIXALF ('L/CSTD')
CALL XMONGR (1,13,-20.,10.,50.)

\'4
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000800 CALL BASALF('L/CSTD')
000810 CALL MIXALF('STANDARD')

000 CALL CURVE (Y,TEMP,NDAYS, IMARK)
000830 XPOS=XPOSN (1.,-20.,)
000840 YPOS=YPOSN (1.,-20.)
000850 CALL YGRAXS (0.,30.,210.,24.,
000860 > "(BYUILDING (L)OADS ((O)K(W)YH())/(DAY)$',-100,
000870 > XPOS, YPOS)
000880 CALL NEWPEN (2)

000 CALL CURVE (Y,HEAT,NDAYS, IMARK)
000900 CALL NEWPEN (3)

000 CALL CURVE (Y,COOL,NDAYS, IMARK)
000920 XPOS=XPOSN (13.,0.)
000930 YPOS=YPOSN (13.,0.)
000940 CALL NEWPEN (1)
000950 CALL YGRAXS (0.,10.,70.,24.,
000660 > '(INCE (I)NVENTORY (()(M)T())$',-100,
000970 > XPOS, YPOS)

000 CALL CURVE (Y,ICE,NDAYS, IMARK)
000990 CALL NEWPEN (1)
001000 CALL RLVEC (1.,10.,13.,10.,0)
001010 CALL RLVEC (1.,20.,13.,20.,0)
001020 CALL RLVEC (1.,30.,13.,30.,0)
001030 CALL RLVEC (1.,40.,13.,40.,0)
001040 CALL RLVEC (1.,50.,13.,50.,0)
001050 CALL RLVEC (1.,60.,13.,60.,0)
001060 CALL RLVEC (2.,0.,2.,70.,0)
001070 CALL RLVEC (3.,0.,3.,70.,0)
001080 CALL RLVEC (4.,0.,4,,70.,0)
001090 CALL RLVEC (5.,0.,5.,70.,0)
001100 CALL RLVEC (6.,0.,6.,70.,0)
001110 CALL RLVEC (7.,0.,7.,70.,0)
001120 CALL RLVEC (8.,0.,8.,70.,0)
001130 CALL RLVEC (9.,0.,9.,70.,0)
001140 CALL RLVEC (10.,0.,10.,70.,0)
001150 CALL RLVEC (11.,0.,11.,70.,0)
001160 CALL RLVEC (12.,0.,12.,70.,0)
001170 CALL. RESET ('HEIGHT')
001180 CALL HEIGHT(0.25)
001190 CALL RESET ('BLNKS')
001260 YL=YL-0.2
001210 CALL LEGEND (LEGND,4,0,2,24,-YL)
001220 CALL FRAME
001230 CALL ENDPL (1)
001240 CALL DONEPL
000012 RETURN
001260 END

END OF DATA
READY
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Appendix A.9
UTTVA

UTTVA.PLI'

000010 UTTVA; PROC OPTIONS(MAIN);
000020 DCL SYSPRINT EXT FILE PRINT,

000030
000040
000050
000060
000070
000080
000090
000100
000110
000120
000130
000140
~000150
000160
000170
000180
000190
000200
000210
000220 END
END OF DATA
READY

ACEDATA EXT FILE RECORD DIRECT INPUT XEYED ENV(REGIONAL(1)),
UTTAPE EXT FILE,
TVATAPE EXT FILE,
IKEY FIXED DEC(5),
(I,J) FIXED BINARY(15),
1 INPUT,
2 DATA(24) FLOAT DEC(6);
IKEY=0; READ FILE(ACEDATA) INTO (INPUT) KEY (IKEY);
PUT FILE(UTTAPE) EDIT (DATA) (24 F(20,8));
PUT FILE{TVATAPE) EDIT (DATA) (24 F(20,8));
DO I=1 TO 160;
DO J=1 TO T3
IKEY=(J-1)%160+1; READ FILE(ACEDATA) INTO (INPUT) KEY (IKEY);
PUT FILE(UTTAPE) EDIT (DATA) (24 F(20,8));
PUT FILE(TVATAPE) EDIT (DATA) (24 F(20,8));
END;
END;
PUT FILE(SYSPRINT) EDIT ('COPY HAS BEEN COMPLETED TO UT AND ',
"TVA TAPES.','') (PAGE,A,A,SKIP,A);

UTTVA;
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JCL LISTINGS






MEMBER NAME COPY

//7IJLACOPY JOB (15936),°9102~1 BLEDSOE® ,MSGCLASS=T
/*ROUTE PRINT REMOTEY

//*CLASS CPU91=75,10=2, REGION=8B0K

//COPYACES EXEC PGM=ACESCOPY,PARM=*TISA (BK) /NO',REGION=80K
//STEPLIB DD DSN=PLY.LINKLIB,DISP=SHR

// DD DSN=IJL.PRIVATE.LIBRARY,DISP=SHR

//SYSPRINT DD SYSOUT=A

//SYSUTH DD DSN=T.I1JL05936.D78324,DISP=SHR

//8YsS0T2 DD DUMMY

//SYSIN DD *

RECORDS=114,31, 32,34,36,37,38,39,40; DAYS=ALL; LISTCOL;
VA
/7

MEMBER NAME FILESPDA
//IJLSPDAY JOB (15936) ,'2102-1 J BLEDSOE', MSGCLASS=T
/*ROUTE PRINT REMOTEL
//*CLASS CPU91=105,Y0=2.0
//SPDASCRT EXEC SPDASCR
//USERSCR. SYSIN DD =*
T.TJL05936.D78324
Y.
//ACESFILE EXEC PGM=ACESFILE,PARMN='ISA(50K)/D78324,NOSORT?,
7/ REGION=270K ‘
//STEPLIB DD DSN=PLI.LIWKLIB,DISP=SHR

/7 DD DSN=YJL.PRIVATE.LIBRARY,
Va4 DISP= (OLD,KEEP)
7/ DD DSN=5YS1.SORTLIB,DISP=SHR

//SORTLIB DD DSN=3YS1.SORTLIEB,DISP=SHR

//5Ys00T DD SYsS0UT=a

//SYSPRINT DD SYSOUT=A

//PRINT DD SYSOUT=A

//FRINTER DD SYSOUT=A

//ACESOUT DD DSN=T.IJL05936.D78324,UNIT=SPDA,DISP=(NEW,CATLG),

/7 DCB= (RECFM=F,BLKSIZE=96) ,SPACE=(TRK, {20,20) .RLSE)
//SORTOUT DD UNIT=SYSDA,SPACE=(CYL, (4,1)),

4 DC B= (RECFM=FB, LRECL=960,BLKSIZE=7680)

//80RTIN DD UNIT=SYSDA,SPACE= (CYL, {4,1}),

/7 DCB= (RECFM=FB, LRECL=960,BLKSIZE=7680)

//SORTWKO1 DD UNIT=SYSDA,SPACE= (CYL, (4,1})
//SORTWKO2 DD UNIT=SYSDA,SPACE= (CYL, (4,1))
//SORTYKO3 DD UNIT=SYSDA,SPACE=(CYL, {4, 1))
//ACESIN DD DSN=T.TJL0S5936.C78323,DISP=3HR
4



B-4

YE¥BER NAWE PLOTONWLY

//7IJLPLOT2 JOB (15936),'9102-1 BLEDSOE®!,¥5GCLASS=T
//*%PLOT TYPE=CAL925,PRPE=600,COPI=1,NUMB=9, INK={(BLACK/L,RED/L, BLUE/L)
/*ROUTE PRINT REMOTEY

//%CLASS CPU91=605,70=1C,REGION=270,SPECIAL=TAPE

//PASSPLOT EXEC PGH=SUHTEST,PRRM='ISA (4K,30K,4) /BOTH,ZERO",
/7 REGION=270K

//STEPLIB DD DSN=PLI.LINKLIB,DISP=SHR

// DD DSH=IJL.PRIVATE.LIBRARY,DISP=SHR

//SYSPRINT DD SYSOUT=A

//SYSPRTT ©D SYSOUT=A

//SYSPRTZ DD SYSOUT=A

//SISPRT3 DD SYSOUT=A

//TOTAL DD DSN=T.IJL05536. DATATOTL,DISP=3HR

//* VOL=SER=UTACEY,UNIT=2314

//ACEDATA DD DSN¥=T.IJL05936.D80014,DISP=SHR

//* VOL=SER=UTACE2, UNIT=2314

//PLOTS DD UNIT=SYSDA,DSN=EEPLOTDATA,SPACE= (TRK, (50,50)),

7/ DCB= (RECFH=FB, LRECL=80,BLKSIZE=800),DISP= (NE¥,PASS)

//BLOTACES EXYEC PGMN=ACESPLOT,COND=(7,LT,PASSPLOT), REGION=270K
//STEPLTB DD DSH=IJL.PRIVATE.LIBRARY,

V44 DISP=SHR

//FTO06F001 DD SYSOUT=A

//FPi0FG01 DD DSN=E&PLOTDATA, DISP={0LD,DELETE)

//F¥TS54F001 DD DDNAXE=PLOTTAPE

//PLOTTAPE DD UNIT=TAPEY,VOL=35ER=10, LABEL=(, NL) ,DISP=0LD,
/7 DC B= (RECFM=VS, LRECL=364 ,BLKSIZE=368)
//7FT05F0017 DD DUMHY

//PASSSOLR EXBC PGHM=ACESCOPY,PARM=®ISA (BK) /NO',REGION=BOK
//STEPLIB DD DSK=PLI.LINKLIB,DISP=SHR

Y4 DD DSH=TJL.PRIVATE.LYIBRARY,DISP=3HR

//SYSPRINT DD DUMHMY

//SYISUTAH DD DSHN=ACES.DATA.DS8004,DISP=({0LD,KEEP)},

/7 UNIT=2314,VOL=SER=UTACE2

/7315012 DD ONIT=SYSDA,SPACF= (CYL, (4,1)) ,DSN=EESOLRDATA,
/7 DISP={HEW, PASS)

//5YSIR DD *

RECORDS=114,31,32,34,36,37,38,39,40; DAYS=ALL; LISTCOL;

/*

//SOLARSUM EXEC PGM=ACESSOLR, REGION=80K

//STEPLIB DD DSN=HOLMAN.PRIVATE.LIBRARY,UNIT=2314,VOL=SER=UTACE1,
/7 DISP= (OLD,KEEP)

//FTO6F001 DD SYSOUT=A

//7FT01F001 DD DSN=EESOLRDATA,DISP= (OLD,DELETE)

/7



MEMBER NAME PLOTYEAR ;
//IJLPLYR JOB {(15936),'Y12 9102-1 J BLEDSOE',MSGCLASS=T
/¥ROUTE PRINT REMOTEU

//7%PLOT TYPE=CAL925,C0PI=1,PAPE=500,NUMB=1,INK=(BLACK/L,RED/L,BLUE/L)
//%CLASS CPU91=10S,Y0=1,REGION=270,SPECTAL=TAPE

//8L0T EXEC PGM=PLOTYEAR, REGION=270K

//STEPLIB DD DSN=IJL.PRIVATE.LIBRARY,DISP=SHR

//FTO06F001 DD SYSOUT=A

//FT10F001 DD DSN=YJL.ACESDEMO.YEARDATA,DISP=SHR
//FT54F001 DD DDNAME=PLOTTAPE

//PLOTTAPE DD UNIT=TAPE9,VOL=SER=10,LABEL= (,NL) ,DISP=0LD,
7/ DCB=(RECFM=VS, LRECL=364,BLKSIZE=368)
//FT05F¥001 DD DUMMY

4
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MEMBER NAME PFILEDISK
//IJLFILE1 JOB (15936),'Y¥i2 %7i02-1 J BLEDSOR? ,HSGCLASS="T
//*NOTES TAG TAPES TO J BLEDSOE 9102-1
//%PLOT TYPE=CAL225,PAPE=500,COPT=1,NUNB=9,INK=(BLACK/L, RED/L,BLUE/LY
//*CLASS CPUS1=2K,10=12,REGION=270, SPECIAL=TAPE
//SPDASCRT EXEC SPDASCR
//USERSCR. SYSIN DD *
T.IJL05926.D80098
V4.
//ACESFILE EXEC PGH=ACESFILE,PARN=°*ISA {(16K)/D80038,N3SORT?,
/7 REGION=2T0K
//STEPLIB DD DSE=PLI.LIHKLIB,DISP=3HR
/7 DD DSN=XJL.PRIVATE.LiBRARY,DISP=3HR
/7 DD DSK=S¥S1.SORTLIEB,DISP=SHR
//SORTLIB DD DSN=SY¥S1.SORTLIE,DISP=SHER
//5YS0oUT DD SYSOUT=A
//BRINT DD SYSGUT=A
//PRINTER DD SYSOUT=A
//ACESOUT DD DSN=T.XJL05%36.D8B0098,0NIT=3PDA,DISP=(NEW,CATLG),

7/ DC B= (RECFH=F, BLKSIZE=96} ,SPACE= (TRK, (20,20) ,RL3E)
//SORTOUT DD UNIT=SYSDA,SBACE= {CYL, (4,1)),

7/ DCB= (RECFH=FB, LRECL=960, BLKSTZE=6720)

//SORTIN DD UNIT=SYSDA,SPACE={CYL, (4,1)),

VY DC B= (RECFH=FB, LRECL=960, BLKSTZE=6720)

//SORTWKG1 DD UNIT=SYSDA,SPACE=(CYL, (4,1))
//SORTWK02 DD UNIT=SYSDA,SPACE= {CYL, (4,1))
//SORTHKO3 DD UNIT=5YSDA,SPACE= {CYL, (&, 1))
//ACESIN DD DSN=T.TJL05936.C80084,DISP=5HR

7/ DD DSH=T.IJL05936.C800°8,DISP=3R
//70D1 DD UNIT=2314,VOL=SER=UTACEZ,DISP=5HR
//SYSPRINT DD SYSOUT=A

//7SYSIN DD *

SCRATCH DSNAME=ACES.DATA.D80CO8,VOL=2314=UTACE2
Vi

//COPYACES EXEC PGM=IEBGENER, REGIOW=64K

//SYSPRINT DD SYSOUT=A

//SY¥SUTH DD DSN=T.IJLOS5936.0B0098,DISP=3HR

//S¥SUT2 DD DSH=ACES.DATA.DE00S8, UNIT=2314,V0L=SER=UTACE2,

7/ SPACE= {TRK, (10, 10) ,RLSE) ,DISP= (NEW,KEER) ,
/7 DC B= (RECFH=F, LRECL=96,BLKSIZE=96)
//SYSIN DD DUMNY

//LISTCAT EXEC PGM=IEHLIST,REGION=GU4K
//SYSPRINT DD SYSOUT=A

//8D2 DD UNIT=2314,V0L=SER=UTACEZ,DI3P=CLD
//SYSTHN DD *

LISTVTOC FORMAT,VOL=2314=UTACEZ

%

//PASSPLOT EXEC PGHM=SUMHTEST,PRRU='TSA (4K, 30K,H4) /BOTH",
// REGION=270K

//STEPLIB DD DSN=PLI.LINKLIB,DISP=35HR

// DD DSHN=TJL.PRIVATE.LIBRARY,DYISP=SHR
//SYSPRINT DD SYSOUT=A

//SISPRT1 DD SYSOUT=RA

//SYSPRT2 DD SYSOUT=A

//SYSPRT3 DD SYSOUT=A

//TOTAL DD DSN=ACES.DATA.TOTALS, DISP= {CLD,KEEP) ,
7/ VOL=SER=UTACE1,UHIT=2314

//ACEDATA DD DSR=ACES.DATA.DEQNOS3,nISP={OLD,KEER) ,
7/ VOL=SER=UTACE2, URIT=2314
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MEMBER NAME FILEDISK

//PLOTS

V44
//PLOTACES
Va4
//STEPLIB
44
//7ET06F001
//7ET10F001
//FT547001
//PLOTTAPE
44
//¥TOSF001
//PASSSOLR
//STEPLIB
/7
//SYSPRINT
//5YSUTA
/7
/75150712
4

//SYSIN

DD UNIT=SYSDA,DSN=8£§PLOTDATA,SPACE= (TRK, (50,50)),
DCB= (RECFM=FB, LRECL=80,BLKSTZE=800) , DISP= (NEW,PASS)

EXEC PGM=ACESPLOT,COND=((7,LT,ACESFILE), (7,LT,PASSPLOT)),

REGION=270K

DD DSN=IJL.PRIVATE.LIBRARY,
DISP=SHR

DD SYSOUT=A

DD DSN=&E5PLOTDATA, DISP= (OLD, DELETE)

DD DDNAME=PLOTTAPE

DD UNIT=TAPES,VOL=SER=10,LABEL= (,NL),DISP=0LD,
DCB= (RECPM=VS, LRECL=364,BLKSIZE=368)

DD DUMMY

EXEC PGN=ACESCOPY,PARM='IS5A (8K) /NO',REGION=270K

DD DSN=PLI.LINKLIB,DISP=SHR

DD DSN=IJL.PRIVATE.LIBRARY,DISP=SHR

DD DUMMY

DD DSN=ACES.DATA.D80098, DISP=(OLD,KEEP) ,
UNIT=2314,VOL=SER=UTACE2

DD UNIT=SYSDA,SPACE= (CYL, (4,1)) ,DSN=86SOLRDATA,
DISP= (NEW,PASS)

DD *

RECORDS=114,31%,32,34,36,37,28,39,40; DAYS=ALL; LISTCOL:;

/*
//SOLARSUN
//STEPLIB
/7

//7F¥T06 FO01
//ET01F001
//TAPECOPY
//STEPLIB
7/
//5YSPRINT
//ACEDATA
7/
//TVATAPE
/7

/77
//UTTAPE
//

/7

24

EXEC PGN=ACESSOLR, REGION=270K

DD DSN=HOLMAN.PRIVATE.LIBRARY,UNIT=2314,VOL=SER=UTACE1,
DISP= (OLD,KEEP)

DD SYSOUT=A

DD DSN=ES5SOLRDATA, DISP= (OLD,DELETE)

EXEC PGY=UTTVA,PARM=*ISA (20K)',REGION=6U4K

DD DSN=PLI.LINKLIB,DISP=SHR

DD DSN=IJL.PRIVATE.LIBRARY,DISP=SHR

DD SYSOUT=A

DD DSN=ACES.DATA.DE0098,DISP=(OLD,KEED) ,
VOL=SER=UTACE2, UNIT=2314

DD UNIT=TAPEY,VOL=SER=TAG160,LABEL=(,SL),
DC B= (RECPM=FB, LRECL=80,BLKSIZE=800) ,
DS N=ORNL.TVATAPE.DATA,DISP= (NEW, PASS)

Db UNIT=TAPE9, VOL=SER=TAG122,LABEL=(,SL),
DC B= (RECFH=FB, LRECL=80,BLKSIZE=800) ,
DS N=ORNL.UTTAPE .DATA, DISP= (NEW, PASS)
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TSO COMMAND PROCEDURES






MEMBER NAMY ACESFILE

PROC 0 EXP ¥ (9% OT(<) TVA (<) DSHANME(<) NODSN(1) DSN3(<) DSN2{<) DSN1(<)
I¥ (EBSNANE. EQ <} GO TO LABEL 100 ;

G0 TO LABEL 200

LABEL 100

TELL *THE FOLLOWING IS A SHORT HELP PILE ON THE USE OF THIS CLIST.!
TELL ? ¢

TEIL ?THIS CLIST IS INVOKED BY ENTERING -°

TELL ®* °

TELL *EX CHDPROC {(ACESFILE} *? OPTIONS ¢ 9

TRLL ¢ °

TELL ® WHERE OPTIONS ARE ~-°

TELL ¢ DSHABE{) - NAME OF WEW DATASET TO BE CREATED ON BOTH DISK!
TEIL ¢ UTACE2 ASD ON SPDA.?

TELL ¢ HODSHN{} ~ NO OF OLD DATASETS TC BE CONCATANATED TO PRO-?
TELL ¢* DUCE THE NEW DATASET. DEFAULT IS 1.°

TELL ¢ DEHT{) ~ LAST IWDEY STRUCTURE OF FIRST DATASET TO BE!
TELL ¢ COHNCATANRTED. CLIST ASSUMES HIGH LEVEL INDEX!
TELL ¢ FOR DSWi,DSH2, BND DSW3 OF - T.IJL05936.°
TELL ¢ DSH2 () - LAST INDEX STRUCTURE OF SECOND DATASET TO BE!
TELL * CONCATAWATED. *

TELL ¢ DSH3 ) -~ LAST TIWDEX STRUCTURE OF THIRD DATASET TO BE!
TELIL ° CONCATAYWATED. *

TELL ¢ BXF - EWTHER ZXP TF THE DATA INVOLVED WAS PART OF A ?
TELL °* SPECTIAYT, BXPERIHMENT.®

TEIL °* ar - THE WUMBER OF THE UT TAG TAPE

TELL °® TYA L) -~ THE HNUMBER OF THE TVAa TAG TAPE ¢

TEIL ° ) ~ CPU MODEL NUMBER FOR JOR DEPAULT IS 91°

TEYL ¢ ¢

TELL *REQUIRED - DSHANE (DSNO} DSNT{DSN1) UT(TAG?2?7}) TVA(TAG?27?)?¢
TELL "DEFAULTS ~ HODSE(YH*

TELL * ¢

TELL “NOTES — NODSN{NO) MUST EE EQUAL TO THE NUMBER OF DATASETS THAT?
TELL ? ARE TO BE CONCAIANATED. THE MAXINUM NUMBER OF CONCAT-?
TRLIL ° BANATED DATASETS IS 3.°

TELL ¢ °

TELL °®REEXECUE CLIST USING THESE INSTRUCTIONS?

G0 TO LAREL 9999

LAFEL 200

I¥ (6TVA. HE <) GO TO LABEL 220

TEIL *{0U KUST INCLUDE THE NUMBER OF THE TVA TAPE.?
G0 TG LABEL 38999

LABEL 220

IF {(60T. NE <) GO TO LABEL 2%0

PELL *Y0U MUST INCLUDE THE NUMBER OF THE UT TAPE.?
G0 TO LABEIL 9999

LABRL 280

TELL *DATASET - T.IJLO5936.£DSNAME. IS BEING SUBMITTED TO SPDA.*
TELL SDATASET - ACES.DATA.SDBSHAME IS BEING SUBMITTED TO UTACE2.?
IF {SWODSH. EQ 1) GO T0 LABEL 300

I¥ {SWODSH. EQ 2) GO TO LABEL 400

IF {SHODSH. EQ 3} GO TO LABEL 500

TELL *¥0 OF DATASETS IS LIMITED TO 3.9

g0 T0 LABEL 9999

LABEL 300

IF {5PSH1. ¥E < 60 TO LABEL 250

TELL *YOU MUST INCLUDE THE DSR FOR DSN1.°®

GO TO LABEL 9999

LABEL 350



MEMBER NAME ACESFPILE

QEC JOB(FILEDISK) CNTL

C 90 /DDDDDD/EDSNAME.,EEXP./

C 70 910 /DDDDDD/EDSNAME. /ALL

C 270 280 /DDDNAME1/§DSN1./ALL

C 940 /TAPTVA/ETVA./

C 970 /TAPEUT/EUT./

END S

SUEF JOB(FILEDISK) MODEL(§M.) NOSEQ

QEL JOB(FILEDISK) CNTL

C 90 /EDSNAME.,EEXP./DDDDDD/

C 70 910 /EDSNAME. /DDDDDD/ALL

€ 270 280 /&DSN1./DDDNAME1/ALL

C 940 /&TVA./TAPTVA/

C 970 /8UT./TAPEUT/

END S

GO TO LABEL 600

LAEEL 400

IF (§DSN1. NE <) GO TO LABEL 410

TELL *YOU MUST INCLUDE THE DSN FOR DSN1.!
GO TO LABEL 9999

LABEL 410

TF (6DSN2. NE <) GO TO LABEL 450

TELL *YOU MUST INCLUDE THE DSN FOR DSN2.°?
GO TO LABEL 9999

LAEEL 450

QEC JOB(FILEDISK) CNTL

C 90 /DDDDDD/EDS NAME. ,EEXP./

C 70 910 /DDDDDD/EDSNAME. /ALL

C 270 280 /DDDNAME1/6DSN1./ALL

280 // DD DSN=T.IJL05936.5DSN2.,DISP=SHR
C 940 /TAPTVA/STVA./

C 970 /TAPEUT/6UT./

END S

SUPR JOB(FILEDISK) MODEL(EM.) NOSEQ

QET JOB(FILEDISK) CNTL

90 /&DSNAME.,EEXP./DDDDDD/

70 910 /&DSNAME./DDDDDD/ALL

270 280 /&DSN1./DDDNAME1/ALL

280

940 /&TVA./TAPTVA/

970 /&UT./TAPEUT/

END S

G0 TO LABEL 600

LABEL 500

IF (5DSN1. NE <) GO TO LABEL 510

TELL 'YOU MUST TNCLUDE THE DSK FOR DSN1.°
GO0 TO LABEL 9999

LABEL 510

IF (EDSN2. NE <) GO TO LABEL 520

TELL 'YOU MUST INCLOUDE THE DSN FOR DSN2.°
GO TO LABEL 9999

LAREL 520

IF (6DSN3. NE <) 60 TO LABEL 550

TELL ' YOU MUST INCLUDE THE DSN FOR DSN3.!
GO TO LABEL 9999

LABEL 550

QEC JOB(PILEDISK) CNTL

C 90 /DDDDDD/EDSNAME.,EEXP./

Qo aan



MEMBFR NAME ACESFILE

c 70 210 /DDDDDD/&DSNAME. /ALL

C 270 280 /DDDNAME1/&DSN1. /ALL

280 // DD DSW=T.IJL05936.6DSN2.,DISP=SHR
272 77 DD DSW=T.IJL05936.&DSN3.,DISP=SHR
C 930 /TAPTVA/ETVA./ , ‘
C 970 /TAPEUT/EUT./

END S :

SUP JOB{FILEDISK) MODEL(EM.) ROSEQ

QEL JOB{FILEDISK) CNTL

90 /&DSNAME.,EEXP./DDDDDD/

70 910 /&DSNAME./DDDDDD/ALL

270 280 /EDSN1./DDDNAME1/ALL

280 272

930 /& TVA./TAPTVA/

970 /EUT./TAPRUT/

END S

LAEEL 600

CO¥P JOB.CNTL

SH DA (JOB.CNTL) REL

LAEBEL 9999

TELL * ¢

TELL *THE PROGRAM IS TERMINATING'

ENT

aaoaaQ

MEMBER WNAME YEARFILE
PROC 1 DSNAME DATASET(VERYNEW)
STEPLYIB *PLI.LINKLIB*
$FREE FI(SYSPRINT SYSIN SYSUT1 SYSUT2)
FRER ATTRLIST(LISTY)
ATITRIB LIST1 RECFM(V B A) LRECL(137) BLKSIZE(1100)
ALLOC PI(SYSPRINT) NEW BLOCK(1100) USING(LIST1) SP(20 20)
ALLOC FI(SYSIN) DA(YEARLY.FILE) SHR
ALLOC FI{SYSUT1) DA('T.IJLOS5936.6DSNAME.') SHR
ALLOC FY(SYSUT2) DA(ACESDATA.EDATASET.) MOD
CALL 'IJL.PRIVATE.LIBRARY (ACESCOPY) "' 'ISA (8K) /NO!
FREE FY (SYSPRINT SYSIN SYSUT1 SYSUT2)
STEPLIB
END
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MEMBER NAME PROCYEAR

PROC 0

$FREE FI(FTOSFO01 FPTO6F001 FT10F00T FT11F001 FT12F001 FT10FC02)
AL10C FI (FTOSF001) DA (*)

ALLOC FI(FTO6F001) DA (*¥)

ALLOC FI(FT11F001) DA(ACESDEMO.YEARDATA) SHR

ALIOC FI(FT10F001) DA(ACESDATA.VERYNEW) SHR

ALLOC FI(FT10F002) DA (ACESDATA.VERYOLD) SHR

CONCAT (PT10F001 FT10F002)

FREE ATTRLIST (LIST1)

ATTRIB LISTY RECFM(V B 5} LRECL(484) BLKSIZE (500)

ALLOC FI(FT12F001) NEW BLOCK (500) USING(LIST1) SP({100 100)
CALL *IJL. FRIVATE.LIBRARY (TAPEFIX)*

FREE FI(PT 10P001 FT10F002 FT11F001 FPT12F001 FTOS5F001 FTO6F001)
FREE ATTRLIST(LIST1)

END

MESBER NAME MONTHLY

PROC 0

$FREE FI(FT10F001 FTO6F001 FTIOSF001)

ALLOC FI(FTO6F001) DA (%)

ALLOC FI(FTOSFO01) DA (¥)

ALLOC FI(FT10F001) DA (ACESDEMO.YEARDATA) SHR
CALL 'IJL.PRIVATE.LIBRARY (XONTHLY) '

FREE FI (FT10F001 FTO6F001 FTOSF001)

END
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DATA POINTS LIST
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33
34
35
36
37
38
39
40
41

42

UNIT/SLOT Counter

0/0
0/1
0/2
0/3
0/4
0/5
0/6
0/7
0/8
0/9
0/10
0/11
0/12
0/13

0/14
1/0

1/1
1/2
1/3
1/4
1/5
1/6
1/7
1/8
1/9
1/10
1/11
1/12
1/13
1/14
2/0
2/1

2/2
2/3
2/4
2/5
2/6
2/7
2/8
2/9
2/10

2/11

D-3

DATA SYSTEM
INPUT LISTING

HOUSE CABLE DESCRIPTION

BiINo (Heat pump-to-bin heat flow)
BINi (Bin-to-heat pump heat flow)
SLPc (Solar panel heat rejection)
SLPi (Solar panel heat collection)
8 PCLG WHM Kh=3 (Cooling pump)
9 PHTG WHM Kh=3 (Heating pump)
10 PHWT WHM Kh=3 (Hot water pump)
6 COMP WHM Kh=3 (Compressor)
7 BLWR WHM Kh=3 (Blower)
6 ACES WHM Kh=7.2 (ACES total)
FANo (heat flow out of fan coil)
FANi (heat flow into fan coil)
HWTo (heat flow into hot water)
ECSD (Econ. cycle operating time,
DH)

ECSH (Econ. cycle operating time,
Hy7)

SAMP (Solar air handler)

HPID (Heat pump indoor)

HPPD (Heat pump outdoor)

OFFP (Off peak heater)

HPAX (Heat pump auxiliary heater)
SCSP (Heat flow~Solar collector)
HPSP (Heat pump -~ Space)

SCPB (Solar collector pebble bed)
PBSP (Pebble Bed -~ Space)

TPWR (Total power)

Digital Input
SOLC (solar collector heat flow)
WIRC (water-to-refrigerant coil
heat flow)
WTAC (water-to-air coil heat flow)
HWTR (hot water heat flow)

116 SOLR WHM Kh= __ (solar total)

103 BLWR WHM Kh=3 (Blower)

101 SHWT WHM Kh=3 (hot water heater)

104 PSCL WHM Kh=3 (collector pump)

105 DHTR WHM Kh=12 (duct heater)

102 PHTG WHM Kh=3 (heating pump).

115 HTPU WHM Kh=_ _ (heat pump outdoor
unit)

RTAC (Refrigerant~to-air coil
heat flow)
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D(#) UNIT/SLOT Counter HOUSE CABLE DESCRIPTION

43 2/12

44 2/13

45 2/14

46 3/0 QRAD (Solar radiatiom, 45°)

47 3/1 WSPD (Average windspeed)

48 3/2 CHTP WHM Kh=7.2 (Control house
total)

49 3/3 CHHW WHM Kh=3.6 (hot water heate:

50 3/4 CHIU WHM Kh=12 (indoor unit)

51 3/5 CHOU WHM Kh=3.6 (outdoor unit)

52 3/6 FANi (heat flow into fan coil)

53 3/7 FANo (heat flow out of fan coil)

54 3/8

55 3/9

56 3/10

57 3/11

58 3/12

59 3/13

60 3/14

D(#) ANALOG Scanner HOUSE CABLE DESCRIPTION

61 0 14 Ice Level

62 1 23 BIN1 (Bin Lo Temp.)

63 2 22 BINh (Bin High Temp.)

64 3 3 BINi (Bin Inlet Temp.)

65 4 4 BINo (Bin Outlet Temp.)

66 5 51 FANi (Fan Coil Inlet Temp.)

67 6 52 FANo (Fan Coil Outlet Temp.)

68 7 55 SLPi (S.P. Inlet Tenmp.)

69 8 2 SLPo (8.P. Outlet Temp.)

70 9 53 HWTi (HW Inlet Temp.)

71 10 54 HWTo (MW Outlet Temp.)

72 11 (45) H dry (House DB Temp.)

73 12 43 H wet (House WB Temp.)

74 13 42 SLPu (Solar Panel Unpumped Temp.)

75 14

76 15

77 16

78 17

79 18

80 19 PBT1 (Pebble bed #1 Temp.)

81 20 PBT2 (Pebble bed #2 temp.)

82 21 PBT3 (Pebble bed #3 temp.)

83 22 PBT4 (Pebble bed #4 temp.)

84 23 PBT5 (Pebble bed #5 temp.)

85 24 PBT6 (Pebble bed #6 temp.)

86 25 PBT7 (Pebble bed #7 temp.)

87 26 HDRY (Garage dry buld temp.)

88 27 HWET (Garage wet bulb temp.)
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D{#) ANALOG Scanmner HOUSE CABLE DESCRIPTION

89 28

90 29

91 30

92 31

93 32

94 33

95 34

96 35 Red, Yel, Blk 310 Rain (Rainfall)

97 36 Blk, Yel, Grn 310 Wdir (Wind Direction, 0° = N)
98 37 Blk, Org, Blu 310 Pdar (Barometric Pressure)

99 38 Red, Wht, Grn 310 Tdew (Outdoor dew point)

106 39 Blk, Grn, Wht 310 Tdry (Outdoor Dry Bulb)

101 40

102 41 111 SLPi (Collector Inlet Temp.)
103 42 112 SLPo (Collector Outlet Temp.)
104 43 131 HWT, (Hot water tank temp., top)
105 44 132 SLPu (Solar panel unpumped temp.)
106 45 133 SLPp (Solar panel pumped temp.)
107 46 134 HWIb (Hot water tank temp., bottom)
108 47 106 T#2h (Tank #2 High Temp.)

109 48 107 T#2L (Tank #2 Low Temp.)

110 49 108 T#1h (Tank #1 High Temp.)

111 50 109 T#1L (Tank #1 Low Temp.)

112 51 117 FANi (Fan coil inlet temp.)

113 52 118 FANo (Fan coil outlet temp.)
114 53 110 Hdry (House dry bulb temp.)

115 54 113 Hwet (House Wet bulb temp.)

116 55

117 56

118 57

119 58

120 59

121 60

122 61

123 62

124 63

125 64

126 65

127 66

128 67

129 68

130 69

131 70

132 71

133 72

134 73

135 74 AIRo (Air temp. leaving indoor umit)
136 75 FANi (Fan coil inlet temp.)

137 76 FANo (Fan coil outlet temp.)

138 77 250 Hdry (House dry bulb temp.)
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D(#) ANALOG HOUSE CABLE DESCRIPTION

139 78 247 hwet (House wet bulb temp.)
140 79 245 CRLS (Crawl space temp.)
141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158 Stime

159 Month Day
160 Hour Min
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PROCESSING A SAMPLE WEEK






Appendix E.1
CASSETTE FILE
Cassette file stored on DEC tape is '"'CB0077.DAT."
167 hours in total week
begins 3/17/1980 1200. hours
ends 3/24/1980 1000. hours
SPDA data set is

"T.1JL05936.C80077"

Listing of output from program PUNCH is on microfiche in the pocket
on the inside back cover.
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Appendix E.2

DISK FILE

Filed data on SPDA is
"T. [JL05936.D80077"
on UTACE2? (private 2314 disk)
"ACES.DATA.DBOO77"
Listing of file processed by FILER and copied by C@PY.
Summarized results output to printer for weekly notebook.

(Display pages from SUMMARY and S@LAR.)
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Appendix E.3

OUTPUT FROM PROGRAM PLOT

Plotted curves result in output from PLOT, filed in the weekly notebook.

The following nine plots are illustrative of this output.
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Power Consumption (KW)
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Appendix E.4

MONTHLY UPDATE

The following output is from the monthly update program, MONTHLY.

B CMDPROC {MOMTHLY

ENTER THE FIRET MOMTH TO BE PRINTED

01

ENTER THE LA=T MOMTH TO BE PRINTED

12

D0 YOU WANT AN ECONDMY CYCLE »
(0=HO-1=TEMPERATURE CONTROL-2=HUMIDITY COMTROL>

0
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TOTAL MOMTHLY ZOLAR RADIATION (BTUSFT/FTy —-—————————————————————= 14745, 7
TOTAL MOMTHLY DESREE TAYS HERTING —————————=—————————————————————= 442, 09
BYERFGE MOMTHLY DRY BULE TEMPERATURE (F) —————————————————=—————-— 49,14
TOTAL MONMTHLY HOURE LESS THAM 30 DEG F ———————————————==—————=--——= TE0. 00
TOTRL MOMTHLY HOURS LEZS THAM 65 TEG F ————=—————————=—=—=————————= BED, 00
TOTAL MOMTHLY HOURS LESS THAN 33 DES F ————-———————=—=———————————- 150, 0
TOTAL MONTHLY HOURE LESS THAN 35 DEG F —————————————————=————————= 103, 00
TOTAL MOMTHLY HOURS LESS THRAN 25 DEG F ————-————-- - 5,00
TOTAL MONTHLY HOURS LESS THAM 10 DEG F ~——=—————————=———=————————= G, 0
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TOTAL MOMTHLY HOURS LESS THAN 25 DEG F ——————=——————=—=——————=——=- 62, 010
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Appendix E.5

ICE INVENTORY PLOT

The following illustration shows the first-year plet for the ACES ice

inventory.
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