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DATA COLLECTION PLND 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. 
analyses were designed to display collected data; to summarize 
the performance (mechanical) of the house for each week; to give 
representation of external 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 facility. 
PL/I programming languages. 
on the IBM 360 systems. 

The computer codes used for processing and 

The codes are written in either FORTRAN IV or 
All programs in the system run 

1. INTRODUCTION 

The concept of an Annual Cycle 'Znergy System (ACES) was first 

presented to Oak Ridge National Laboratory (ORNL) by Harry C. Fischer in 

1974. In 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 app1ications.l 

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. 

In the ACES approach, 

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. ' Instrument at ion and Con t r 01s Division. 
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t h i s  r e p o r t  has  suppl ied  t h e  space hea t ing ,  a i r -condi t ion ing ,  and domestic 

water hea t ing  requirements of t h i s  demonstrat ion f o r  t h e  pas t  t h r e e  years .  

This  house is  one of t h r e e  cons t ruc ted  a t  t h e  Technology f o r  Energy 

Conservation i n  Housing (TECH) s i t e  near  Knoxville,  Tennessee. A second 

similar house, t h e  c o n t r o l  house, has  been used f o r  performance compari- 

son of t h e  ACES to both an  e lec t r ic  r e s i s t a n c e  hea t ing  and hot  water 

wi th  c e n t r a l  a i r -condi t ion ing  system and two a i r - t o - a i r  h e a t  pump systems. 

The t h i r d  house, t h e  s o l a r  house, is  used by t h e  Univers i ty  of 

Tennessee ( U T )  s t a f f  f o r  experimental  work and performance monitoring on 

t h e  s o l a r  components. The d a t a  a c q u i s i t i o n  system (DAS) contained i n  

the ACES house a lso scans  input  from t h e  o t h e r  two houses. Recently,  

t h e  UT group placed s o l a r  components w i th  pebble-bed hea t  s to rage  i n  a 

garage nea r  t h e  s o l a r  house. 

are scanned by t h e  DAS. 

Th i s  f o u r t h  ''house'' a l s o  has  sensors  t h a t  

Energy measurements i n  t h e  ACES house can be separa ted  i n t o  two 

types:  (1) system inpu t  and (2)  system output .  Energy input  is  t h e  

e lec t r ica l  energy t h a t  t h e  mechanical package consumes. Energy output  

i s  t h e  energy de l ive red  by t h e  system i n  t h e  tom of space hea t ing ,  

space cool ing ,  o r  domestic w a t e r  hea t ing .  The f i r s t  y e a r ' s  opera t ion  

(November 1977 through rnid-Septemlxr 1975) ind ica t ed  t h a t  t h e  ACES 

consumed 9012 kWh of e l e c t r i c i t y  whi le  d e l i v e r i n g  an annual c o e f f i c i e n t  

of performance (COP)" of 2.78. For t h e  s a m e  per iod ,  t h e  c o n t r o l  house 

wi th  e lec t r ic  r e s i s t a n c e  hea t ing  and hot  water consumed 20,523 kWh and 

de l ive red  an  annual COP of 1.13.' 

A f t e r  t h i s  t es t  cyc le  ended i n  September 1978, a d d i t i o n a l  i n s u l a t i o n  

w a s  added t o  t h e  ACES s t o r a g e  b i n  and a new ice-bin c o i l  system w a s  

i n s t a l l e d .  Changes i n  t h e  DAS were a l s o  implemented during t h i s  period. 

During t h e  f i rs t  test yea r ,  t h e  ACES d a t a  f i l e  contained 80 va r i ab le s .  

T h e  upgrade of 1978 increased  t h e  f i . l e  s i z e  t o  160 v a r i a b l e s .  New 

senso r s  w e r e  added t o  t ake  advantage of t h e  increased  c a p a b i l i t y ,  and 

t h e  DAS w a s  al tered t o  conform. 

r o u t i n e s  w e r e  l i kewise  modified t o  r e f l e c t  t h e  e f f e c t s  of t h e  upgrade. 

The annual COP i s  equiva len t  t o  the annual  energy de l ive red  pe r  

A l l  d a t a  processing and reduct ion  

___I ~ * 
annual. energy purchased. 
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The second annual test c y c l e  began December 1, 1978. During t h i s  

per iod ,  t h e  ACES w a s  compared w i t h  an  a i r - to-a i r  hea t  pump. 

December 1, 1978, t o  September 30, 1979, t h e  ACES consumed 6719 kwh of 

e l e c t r i c i t y  w h i l e  t h e  c o n t r o l  house used 12,853 kwh. 
f o r  ACES and 1.42 f o r  t h e  c o n t r o l  house. 

From 

The COPS w e r e  2.80 

The t h i r d  annual test c y c l e  ran  from Navember 3 0 ,  1979, t o  

September 15, 1980. A t  the t e rmina t ion  of t h i s  test cyc le ,  t h e  ACES had 

consumed 6467 kwh of e l e c t r i c i t y  whi le  t h e  c o n t r o l  house had used 11,393 
kWh. 
r e s p e c t i v e l y  . 

Annual COPS w e r e  3-08  and 1.73 f o r  ACES and the c o n t r o l  house, 

During test cyc le s ,  t h e  DAS monitored and c o l l e c t e d  data in a 

r e l i a b l e  manner. 

r e l i a b i l i t y  is i n  t h e  range of 95-100%. 

Downtime €or  both test cyc le s  remained so small t h a t  
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The ACES program i s  an ongoing research, development and des ign  

e f f o r t  of ORNL sponsored by t h e  U.S. Department of Energy (DOE). P r i -  

mar i ly ,  t h e  o b j e c t i v e s  of the ACES p ro jec t  have been to st.udy, develop, 

and evaluate t h e  engineer ing  performance and coriimercial v i a b i l i t y  of 

such syste-ms. Data coll..i.ction and process ing  efforts have provided the 

inf(:,rrnation that enabled p r o j e c t  s t a f f  members t o  f u l f i l l .  these obl iga-  

t i o n s .  The d a t a  were col.1ecte.d a t  t h e  ACES demonstration house loca ted  

near Knoxville,  Tennessee. 

T h i s  demonstration house has bcerr used continuously i n  s tudying  the 

ope ra t iona l  charaeteristi.cs of t h e  ACES iinder r e s i d e n t i a l  cond i t ions .  

Opera t iona l  s t u d y  has furnislxed considerable  i-nformation about the ACES 

system and component performance. U t i l i z a t i o n  of this in format ion  has 

Led to improved perf  omance and r e l i a h i l i t y  of the system. 

Documentatioi-t of the d2t2 co1.1ecti.nn and process ing  f o r  che ACES i s  

the o v e r a l l  purpose of  t h i s  r e p o r t .  For those wishing t o  use  the com- 

p i l e d  ACES o p e r a t i o n a l  data,  t:his r e p o r t  fu rn i shes  necessary  guides and 

def in i l r tons .  

Data monitoring equ ipmai t :  i n  the ACES house corrs is ts  of sensors 

data scanners ,  a Ilewlett-Fack.ard 9825 c a 8 c u l a t o r / c o n t r o l l e s ,  a Tennessee 

Valley Author i ty  (TVA) weather box, counters  the instrumeni: Lnter face  

box, an unixiterruptible power s u p p l . ~ ,  and a d i g i t a l  val tmeter (DVM) . 
S i g n a l s  from the  sensors are de tec t ed  by the DVM and t h e  counters .  The 

programmable c a l c u l a t o r  i s  used t o  scan t h e s e  s i g n a k ,  convert  them t o  

the proper u n i t s ,  and s tore  them on cassette tape. 

A weekly cassetxe. t a p e  copy i.s made of all. t:he monitored d a t a .  

When t h e  cassette. d a t a  are precessed on the ORNL computers, a copy of 

the raw d a t a  i s  saved, a long  w i t h  t he  v e r s i o n  that i s  f i l t e r e d ,  cor- 

rected, and s t o r e d  on disks. 

ACES demonstration data ana lys i s  begins  with the program FILER, i n  

which s p e c i f i c  i npu t  va lues  are i.ised t o  c a l c u l a t e  t h e  AGES equipment 

power consumption, house l o a d s ,  s o l a r  r a d i a t i o n ,  o u t s i d e  a i r  s p e c i f i c  

volume, and the economy-cycle cool ing  l o a d .  E’urther ana lyses  are made 

on the data  when i t  .is processed by t h e  SUMMARY program. 
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Within SUMMARY, a least squares fit of the building loads vs outdoor 

temperature is made on the weekly data file. 

tion graph for both ACES and the control house is also made for the 24-h 

period with the highest electrical energy consumption. 

A time-of-day power consump- 

Several summaries of the input weekly data are made routinely. 

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 5OF temperature ranges (bins). 

The 
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3 .  DATA A C Q U I S I T I O N  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. 

measuring physical parameters, interface and conditioning circuits, and 

a programmable calculator €or control and an2i;sis. 

The DAS consists of sensors 

Two types of data are being recorded at. Lhe TECH complex: analog 

signals, such as temperatures, and digital signals such as integrated 

heat flows and electrical consumption. T h e  analog signals, sequentially 

selected at preprogrammed intervals, are read by a DVM, which i s  read by 

the programmable calculator, and the raw data are converted to scaled 

engineering units. 

in the external electronic interface, and the result is integrated on 

digital counter cards, which are read by the computes; the signals are 

then converted to scaled engineering ranits. Typically these data are 

read hourly. T h e  analog data are the instantaneous values at the time 

of scan, and the digital values are the 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 digital signals are conditioned and/or multiplied 

The operation of the DAS can be described in detail for those 

measurements involved in COP calculations. These nieasurements are 

electrical energy inputs, temperature difEerentials, 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 thc system is measured through the use of several 

standard utility company watt-hour meters. These devices indicate the 

total electrical energy supplied to the individual 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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ORNL DWG 80 20589 

ELECTRONIC D A T A  PATH SENSORS TO INTERMEDIATE STORAGE 

SYSTEM CYCLES 
SYST€M I- I QlI I D 

FLOWS TEMPERATURES LEVEL 
k LECT AlC 
ENERGY 

PROGRAM 

CASSETTE 
DATA TAPE 

Fig. 1. Data acquisition system: (a) schematic (note: WHM = watt-hour 
meter, RTD = resistance temperature device, and DVM = digital voltmeter); 
(b) photograph. 



ACES watt-hour meters which transmits this angular displacement to the 

data system in the form of pulses. 

offers no mechanical friction to the standard neter. This device "reads" 

the rotation of the disk by emitting an infrared light beam that is 

reflected by the disk. 

reflected light and transmits an electrical logic signal to appropriate 

conditioning electronics. 

periodically interrupt the reflected signal, one can resolve almost any 

fraction of a disk rotation. 

area is within the near field of the light source, no signal is transmitted. 

This logic signal, which is alternately '%fgh" and "low" during disk 

rotation, is conditioned to generate a constant voltage level and duration 

regardless of disk speed. This ensures that the system counter accurately 

records the electrical usage. A typical conditioning electronics package 

contains circuits for up to eight individual meters. 

It is entirely nonmagnetic and 

An infrared solid state sensor detects the 

With the addition of small black spots, which 

During the time the black or nonreflective 

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 i n  heat exchanger lines is measured 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. 

is done by a specially developed circuit that is located in the interface 

electronics. The millivolt signal is amplified approximately 400 times 

This 



and d i g i t a l l y  shaped t o  e f f e c t  an  accu ra t e  flow va lue  by subsequent 

c i r c u i t s .  

t h e  hot  w a t e r  loop flow due t o  the extremely wide range of normal opera- 

t i o n .  This  meter produces 1 0 4  pu l ses  via a magnet ica l ly  operated r e l a y  

and can be used d i r e c t l y  i n  subsequent c i r c u i t s ,  

meter i s  capable  of i n d i c a t i n g  a Elow of very  l o w  value ;  however, i t  

e x h i b i t s  a l a r g e r  e r r o r  than  t h e  t u r b i n e  type. 

A n u t a t i n g  disk-type p o s i t i v e  dispheemenk meter i s  used i n  

The n u t a t i n g  d i s k  

The i n t e r f a c e  e l e c t r o n i c s  are an  i n t e g r a l  p a r t  oE t h e  DAS opera t ion .  

These con ta in  power s u p p l i e s  cons tan t  cu r ren t  s u p p l i e s  f l n m e t e r  

s i g n a l  condi t ion ing ,  a unique d i f f e r e n t i a l  temperature-to-frequency 

module, p red iv ide  l o g i c ,  and ga t ing  Logic, Gat ing l o g i c  s e l e c t s  t he  

c o r r e c t  counter  f o r  h e a t  accumulation o r  i n t e g r a t i o n  over the hour. 

The b a s i s  f o r  t h e  temperature-ta-frequency module i s  t h a t  hea t  Q 

as def ined  by t h e  equat ion  

Q = mc(T - t) 

where 

m = m a s s  f low, 

c = s p e c i f i c  hea t  capac i ty ,  

T = i n l e t  temperature  of t h e  hea t  exchanger, 

t = o u t l e t  temperature  of  the hea t  exchanger, 

is d i r e c t l y  p ropor t iona l  t o  t h e  d i f f e r e n c e  between an i n l e t  and an 

o u t l e t  temperature  of a hea t  exchanger. 

of m is known from t h e  flowmeter e lec t r ica l  output .  

a cons t an t  which is part: of the sof tware  i n  t h e  c a l c u l a t o r .  

It can be seen tha t  t h e  va lue  

The va lue  for  c i s  

A d i f f e r e n t i a l  temperature  is  a v a i l a b l e  by a l g e b r a i c  a d d i t i o n  of 

t h e  two e lec t r ica l  s i g n a l s  f rom t h e  hea t  exchanger s e n s ~ r s . ~  

electrical  s i g n a l  i s  connected t o  t h e  input  oE a s o p h i s t i c a t e d  i n s t r u -  

mentation a m p l i f i e r  manufactured by Analog Devices. 

This  

The r e s u l t a n t  

v o l t a g e  i s  t e s t e d  f o r  p o l a r i t y  t o  eva lua te  t h e  d i r e c t i o n  of hea t  flow 

and converted to a frequency by another  i n t e g r a t e d  c i r c u i t  which has a 

l i n e a r  r e l a t i o n s h i p  between vo l t age  i.nput and frequency o u t p u t  e 
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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 

The temperature-to-frequency module supplies a control proper counter. 

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 

They consist of barometric pressure sensor/transmitter 3-cup by TVA. 

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. 

tape is placed on the Digital Equipment Corporation (DEC) PDP-10 computer 

by reading the cassette file in a manner similar to that of a paper 

tape. 

700 computer terminal. 

the DEC PDP-10 either by dialing up or using the hardwired features. 

1nformati.on on the cassette 

The cassette is mounted on the reader of a Texas Instrument 

The individual transmitting the data accesses 

When the PDP-10 is available, the cassette is physically positioned. 

Peripheral Interchange Program instructions are given to create a weekly 

file on the PDF-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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Afte r  the f i l e  is  completely r ead ,  t h e  Job Cont ro l  Language (JCL) 

This  r o u t i n e  

L i s t i n g  of 

for program PUNCH is e d i t e d  for t h e  c u r r e n t  week's f i l e .  

w r i t e s  t h e  new d a t a  onto  a temporary d i s k  s t o r a g e  (SPDA). 

each  week's d a t a  f i l e  by t h e  hour enables  t h e  use r  t o  do quick e d i t i n g  
of t h e  output  f i l e  u s ing  TECO o r  EDTTSy4 DEC-system e d i t o r s .  

t ransmiss ion  e r r o r s  r e s u l t  i n  f a i l u r e  t o  t r a n s f e r  SQIW of t h e  d a t a  t o  

t h e  PDP-10. This  miss ing  d a t a  must be r e i n s e r t e d  later. 

hardwired l i n e s  u s u a l l y  alleviates most t ransmiss ion  problems. 

Occasional 

Using the 

Upon completion of e d i t i n g  on t h e  PDP-10, a copy of t h e  r a w  d a t a  is 
s t o r e d  on a DECtape. 

After s e v e r a l  months pass ,  t h e s e  DECtape f i l e s  may be  archived t o  a 9- 

t r a c k  t a p e  as a f u r t h e r  safeguard a g a i n s t  loss of information. 

(See Appendix E f o r  a l i s t i n g  of t h e s e  da ta . )  

The d a t a  s t o r e d  on SPDA d i s k  is  processed by program FILER. In 

t h i s  s t e p ,  t h e  J u l i a n  d a t e  cassette d a t a  f i l e s  f o r  two consecut ive  weeks 

are used as input  t o  t h e  program. 

would b e  used t o  r ep resen t  d a t a  f o r  t h e  week of March 1 7 ,  1980. 

output  from th is  s t e p  i s  a d i s k  f i l e  conta in ing  168 hours wi th  160 

v a r i a b l e  readings  p e r  hour. 

ACES d a t a  d i s k ,  a 2314 IBM d i s k ,  and on t h e  semipermanent d i sk ,  a 3330 

d i s k .  

and batch.  

r e f e r s  t o  d i s k  and "80077" h a s  t h e  same meaning as s t a t e d  above. 

semipermanent d i s k  t h e  f u l l  name of t h e  f i l e  would be "T.IJL0936.D80077", 

and on t h e  private d i s k ,  t h e  f u l l  name would be "ACE~.DATA.D80077'~. 

For example, "C80070" and "C80077" 

The 

A copy of t h i s  d i s k  f i l e  is w r i t t e n  on t h e  

The SPDA d i s k  f i l e s  are a c c e s s i b l e  from TSO (Timesharing Option) 

This  copy of  t h e  data would be  named "D80077", where "D" 

On the 

These d i s k  f i l e s  are used as input  when t ape  copies  are made. A 

p a r t  of t h e  ACES r e sea rch  r e s p o n s i b i l i t i e s  is supplying d a t a  t o  o t h e r s ,  

f o r  example, TVA and UT. Magnetic t apes  conta in ing  t h e  d a t a  are s e n t  t o  

t h e s e  f a c i l i t i e s .  'She program UTTVA i s  used t o  copy a l l  160 v a r i a b l e s  

f o r  each hour of t h e  168 hours  i n  t h e  f i l e .  The tapes  are s e n t  t o  t h e  

UT experimenters  and TVA Solar  Heating Sect ion.  

t a p e s  upon copying t h e  complete f i l e s .  

These u s e r s  r e t u r n  t h e  
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3 . 3  Data Descr ip t ion  

The f i n a l  d a t a s e t  produced from t h e  weekly monitor ing has  a t o t a l  

of 160 readings  pe r  hour f o r  a 7-d week. Some of t h e  160 readings  are 

n u l l  because t h e s e  are p o s i t i o n s  t h a t  are no t  i n  use.  (See Appendix D 

f o r  d e t a i l e d  l i s t i n g s  of t h e s e  va r i ab le s . )  P r i o r  t o  t h e  f a l l  1978 

upgrade, t h e r e  w e r e  only 80 readings  per  hour. 

80- v a r i a b l e  l i s t i n g . )  

a v a i l a b l e  a f t e r  t h e  upgrade. 

(See Table 1 f o r  

Table 2 con ta ins  a l i s t i n g  of t h e  160 v a r i a b l e s  

3 . 4  Data Reduction 

I n  t h e  process  of reading and t e s t i n g  t h e  weekly d a t a  w i t h i n  t h e  

f i l i n g  program, i f  t h e  va lues  of records  f a i l  t o  f a l l  w i th in  t h e  "high" 

and "low1' l i m i t s  of d a t a  i n t e r v a l s ,  t h e s e  va lues  are given t h e  d e f a u l t  

va lue  "99999." 
a l l  va lues  f o r  those occurr ing  wi th in  t h e  missing hours are given t h e  

d e f a u l t  value.  

A l s o ,  i f  c e r t a i n  hours  of t h e  weekly f i l e  w e r e  missing,  

Some d a t a  t h a t  is  inpu t  i s  used t o  c a l c u l a t e  c e r t a i n  o the r  s p e c i f i c  

d a t a  t h a t  is no t  input .  These new d a t a  t h a t  e x i s t  on t h e  d i s k  f i l e  

occupy some of t h e  n u l l  p o s i t i o n s  of t h e  o r i g i n a l  f i l e  ( s ee  Table 2 ) .  
Re t r iev ing  d a t a  s to red  on p r i v a t e  d i s k  i s  poss ib l e  through t h e  use  

of t h e  COPY program. T h i s  r o u t i n e  w i l l  copy any number of records  f o r  

one day o r  an e n t i r e  week f o r  any f i l e  stored on semipermanent d i s k  

(SPDA) o r  i n  permanent d i s k  s torage .  

3.5 Data Analysis  

ACES demonstration d a t a  a n a l y s i s  begins  i n  t h e  program FILER where 

s p e c i f i c  input  va lues  are used t o  c a l c u l a t e  t h e  ACES electrical consump- 

t i o n ,  s o l a r  r a d i a t i o n  on 30 deg inc l ined  and h o r i z o n t a l  su r f aces ,  o u t s i d e  

a i r  s p e c i f i c  volume, and t h e  economy-cycle cool ing  load.  

T o t a l  ACES consumption is ca lcu la t ed  i n  FILER as follows: 

ATOT = t o t a l  ACES consumption = v a r i a b l e  144. , 

ATOT = [ (PCLG) + (PHTG) + (PHWT) 3- (COMP) + (BLWR) I , 
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Table 1. Variables of ACES dataset before 1978 upgradea 

Variable number Variable meaning 

1 
2 
3 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
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 
43 
44 
45 
46 
47 
48 
49 
50 

ACES ice storage bin level (kg) 
ACES ice storage bin temperature low (C) 
ACES inside dry bulb temperature (C) 
ACES ice storage bin coil temperature tl (C) 
ACES ice storage bin coil temperature t2 (C) 
ACES fan coil temperature tl (C) 
ACES fan coil temperature t2 (C) 
ACES solar panel temperature tl (C) 
ACES solar panel temperature t2 ( C )  
ACES domestic hot water temperature tl (C) 
ACES domestic hot water temperature t2 (C) 
Bin temperature high (C) 
Control house dry bulb temperature (C) 
ACES dry bulb temperature at solar panel (C) 
Control house humidity ratio (k&/kg l b  
Solar pump 1 inl-et temperature t4 (CY 
Solar collector temperature tl (C) 
Solar collector temperature t2 (C) 
Solar hot water storage tank temperature top (C) 
Solar hot water storage tank temperature (C) 
Solar hot water storage tank temperature (C) 
Solar hot water storage tank temperature bottom (C) 
Solar collector tank 1 high (C) 
Solar collector tank 1 low (C) 
Solar heating coil loop temperature t7 ( C )  
Solar heating coil loop temperature t8 (C) 
ACES inside humidity ratio (k&/kga) 
Solar collector tank 2 high (C) 
Solar collector tank 2 low (C) 
Solar inside humidity ratio (kgw/kga) 
Solar inside dry bulb temperature (C) 
Outside dry bulb temperature (C) 
Outside humidity ratio (kgw/kga) 
Outside barometric pressure (mm of Hg) 
Outside air specific volume (mJcm*m/kg,) 
Outside wind direction (deg) 
Solar radiation horizontal (Wh/m/m) 
Rainfall (mm) 
ACES ice storage bin heat input (Wh) 
ACES ice storage bin heat output (Wh) 
ACES solar panel heat input (Wh) 
ACES solar panel heat output (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 ( W h )  
ACES fan wart-hour meter ( W h )  
ACES house total watt-hour meter (Wh) 



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 Contro l  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 Sola r  fan watt-hour meter (Wh) 
61 Solar hot water heater watt-hour meLer (Wh) 
62 Solar collector pump watt-hour meter (Wh) 
63 Sol.ar 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 watc-hour meter (Wh) 
70 Solar radiation 30 deg (Wh/w/m) 
78 Economy-cycle cooling load (Wh) 
79 Integration time for scan ( s )  
80 Time 

I .I._. - 

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

Humidity ratio is usually expressed as (mass 1 / (massair) in b 

moist air. water 

Table 2. Variables of ACES dataset after 1978 upgradea 
___l-l_ I_̂_._._ .- 

Variable number Variable meaning 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

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 ( W h )  
ACES solar panel hear input (Wh) 
ACES cooling pump watt-hour meter (Wh) 
ACES heating pump watt-hour meter (\PA) 
ACES domestic hot water watt-hour meter (Wh) 
ACES compressor watt-hour meter (Wh) 
ACES f a n  watt-hour meter (Wh) 
ACES house total .  watt-hour meter (Wh) 
ACES fan coil heat output (Wh) 
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Variable number 
~~~ 

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 

Table 2 (continued) 

Variable meaning 

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) 
O f f  peak heater (Wh) 
Beat 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 hkat flow (Wh) 

Solar radiation 45 deg (Whlmlm) 
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) 
Control 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((=) 
ACES solar panel temperature outlet (C) 
ACES domestic hot water temperature inlet (C) 
ACES domestic hot water temperature outlet (C) 
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Table 2 (continued) 

Variable number Variable meaning 
._... _____I _......I. 

72 ACES inside dry bulb temperature (C) 
73 ACES inside humidity ratio (kgw/kga)b 

80 
8 1  
82 
83 
84 
85 
86 
87 
88 

96 
97 
9 8  
99 
100 
10 2 
103 
104 
10 5 
106 
107 
108 
10 9 
110 
111 
112 
1 1 3  
114 
115 

136 
13 7 
138 
139 
140 
1 4 1  
142 
143  
144 
145 

15 8 
159 
160 

Pebble bed l 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 (P) 
Garage wet bulb temperature (F) 

RainEall (mi$ 
Outside wind direction (deg) 
Outside barometric pressure (mm of Bg) 
Outside humidity ratio (kgw/kga) 
Outside dry bulb temperature (C) 
Solar  
Solar 
Solar 
Solar 
Solar 
Solar  
Solar 
Solar 
Solar 
Solar 
Solax 
Solar 
Solar 
Solar 

panel inl-et temperature (C) 
panel outlet temperature (C) 
hot water storage tank temperature top ( C )  
panel unpumped temperature (C) 
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) 
collector unit temperature inlet (C) 
heating unit temperature outlet (C) 
inside dry bulb temperature ( C )  
inside humidity ratio (kg,/kg,) 

Control house fan coil inlet temperature ( C )  
Control house fan coil outlet temperature (C) 
Control house dry bulb temperature (C) 
Control house humidity ratio (kgw/kga) 
Control house crawl space temperature (C) 
ACES total system kWh (Wh) 
Solar radiation 30 deg (Wh/m/m) 
Solar radiation horizontal (Wh/m/m) 
Outside air specific volume (mn*m*m/kg) 
Economy-cycle cool-ing load (Wh) 

Integration time for scan ( s )  
Month day 
Hour minute 

l....l.l _II ....._. 
a Omitted variable numbers are those for which no data i s  taken. 

Humidity ratio is usually expressed as (mass /massair) in 
b 

moist air. water 



where 

PCLG = ACES coo l ing  pump watt-hour meter = v a r i a b l e  5, 
PHTG = A C E S  h e a t i n g  pump watt-hour meter = v a r i a b l e  6, 
PHWT = ACES domestic ho t  w a t e r  watt-hour meter = v a r i a b l e  7,  
COMP = A C E S  compressor watt-hour m e t e r  = v a r i a b l e  8, 
BLWR = ACES f a n  watt-hour m e t e r  = v a r i a b l e  9. 

So la r  r a d i a t i o n  v a r i a b l e s  c a l c u l a t e d  i n  F I L E R  are as follows: 

s o l a r  cloud cover = s q r t { [ l .  - ( Q R A D ) / ( D I R E C T  + D I F F U S E ) ] / 0 . 6 5 )  , 

where 

QRAD = s o l a r  r a d i a t i o n  from 45" s u r f a c e  = v a r i a b l e  46 ,  

D I R E C T  = d i r e c t  s o l a r  r a d i a t i o n  f o r  a 45" s u r f a c e ,  

D I F F U S E  = d i f f u s e  s o l a r  r a d i a t i o n  f o r  a 45" su r face ;  

s o l a r  r a d i a t i o n  s u r f a c e  30" = ( D I R E C T  + D I F F U S E )  * 
(1. - 0.65 * SCC2) , 

where 

D I R E C T  = d i r e c t  s o l a r  r a d i a t i o n  on 30" s u r f a c e ,  

D I F F U S E  = d i f f u s e  s o l a r  r a d i a t i o n  on 30a s u r f a c e ,  

S C C  = s o l a r  cloud cover;  

s o l a r  r a d i a t i o n  h o r i z o n t a l  = (DIRECT -+ DIFFUSE) * 
(1. - 0.65 * SCC2)  , 

where 

D I R E C T  = d i r e c t  s o l a r  r a d i a t i o n  f o r  h o r i z o n t a l  su r f ace ,  

D I F F U S E  = d i f f u s e  s o l a r  r a d i a t i o n  f o r  h o r i z o n t a l  su r f ace .  

The economy c y c l e  coo l ing  load  i s  der ived  below: 

economy-cycle cool ing  load  = r0.24 * (HDRY) + (HWET) * 
0.444 * (HDRY) t 1061.1 - r0.24 * (TDRY) + WET * 
0.444 * (TDRY) + 1061.1 * ECSD f ECSH * 1050./VO , 
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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 = variable 100, 

TWET = outside humidity ratio = variable 99, 

ECSD = ACES economy-cycle seconds = variable 14, 

ECSH = ACES economy-cycle seconds = variable 16, 

VO -- outside air specific volume = variable 144. 

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 

Copcooling (Qc 1- Qhw)/Qe - 

Listed below are the calculations f o r  the heating and cooling loads. 

Q = (BINi  .-.- BINo) 4- (SLPi SLPo) 1- Q NWTo 9 h e 

where 

BIN. = ACES ice storage heat input = variable 2, 
BIN = ACES ice bin storage heat output = variable 1, 

SLPi = ACES solar panel heat input = variable 4 ,  

SLPo = ACES solar panel heat output = variable 3 ,  

1 

0 

Q = ACES total system = variable 141, e 
HWT 

FAN. = ACES fan coil input = variable 12, 

BLWK = ACES fan power consumption = variable 9, 

COMP = ACES compressor power consumption --- variable 8 ,  

= ACES domestic hat water output = variable 1 3 ,  
0 

1 

PUMPS = ACES pump power consumption = variable 5 4- variable 6 .  
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A least squares fit of the building loads vs outside temperature is made 

on the weekly data file. 

f irst-order linear fit. 

The least squares fit in program SUMMARY is a 

The regression model is 

y(x) = cl 4- c2x = Q(watt) , 

where x, the independent variable, is outside temperature and y, the 

dependent variable, is building load. 

chosen to minimize the sum of squares of the residuals - that is, to 
minimize ~ 2 .  

The coefficients c1 and c2 are 

The residual at the ith data point i s  

where 

= the estimated building loads, 

= the actual building loads. 
Yi 

Yi 

In this particular model, c1 is the y-intercept, c2 is slope. Data 

for heating and cool ing loads are "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/ft2, less 

than 150 Btuh/ft2, and greater than 150 Btuh/ft2. 

sion equation is calculated. Also, a "break-even" temperature is 

calculated such that 

For each bin a regres- 

break-even = -c /c  1 2 -  

This is 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. 

the data, the sums for the fit are made. These are 

After binning 
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C x, sum of outside air temperatures, 

C y, sum of calculated building loads, 

C xy, sum of product of temperature and load, 

c x2, sum of squares of temperatures. 

The slope, c and y-intercept, c are calculated based on the 
2' I, 

above sums. So we have 

where n is the number of data points. 

It is important to note that, for t h e  above calculations, S W Y  
does not include missing data as indicated by "99999." 

total number of points used in these fits is less than the number of 
hours in a week. 

Thus, often the 

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 e lec t r ica l  

energy consumption. 

Several summaries of the input weekly data are made routinely. 

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 fi le.  

these summaries also calculates the. monthly degree days, solar radiation, 

average temperature, and hours for certain temperature ranges (bins). 

The 

The program that creates 
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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 performs data conversions, stores 

the data, and gives diagnostics. The program f o r  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. 

studied f o r  apparent errors in the collected data. 

errors, the next step may be taken. 

Output from the PUNCH run is 

If there are no 

The program FILER is responsible for sorting data and calculating 

all loads "conversions. I' 

falling between the limits "high" and "low" are classified as "reasonable 

data." 

semipermanent disk space. 

Data are scanned for "validity. " Those values 

The output of this routine is the corrected dataset stored on 

The program SUMMARY uses the system dataset to produce input data 

arrays f o r  the plotting program PLOT. A time-of-day power consumption 

printer plot displays the worst day for power usage. Least squares 

equations are calculated €or the building loads vs the outside air 

temperature. 

details energy collected, delivered, and consumed. Figure 2 shows a 
block diagram of the data processing steps. 

Equipment and weather data are summarized in a chart that 

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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Fig. 2. Diagram f o r  ACES data analysis and storage. 
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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 A C E S  data. 

checking and is also output in a temporary file on disk. 

After the file is read by PUNCH, it is printed for error- 

must 

will 

A user will check the PUNCH output. If there are errors, the file 

be edited and resubmitted. The new temporary data set on the disk 

replace the previously created one. 

This routine is written in standard FORTRAN and executes on the IBM 

360 model machines. 

4.2.2 FILER 

This code consists of P L / I  procedures that perform several functions. 

First of all the starting date for the data week is determined. 

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. 

data is checked for missing values. 

with "99999 ." values. 

The 

This input consists of all data for the week. All input 

Those found missing are flagged 

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. 

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. 

The sun's posi- 
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The code compares t h e  va lues  of the above v a r i a b l e s  t o  appropr i a t e  

reasonable  d a t a  l i m i t s .  I f  those  values i n  t h e  inpu t  are w i t h i n  t h e i r  

s p e c i f i e d  ranges,  then  t h e  va lues  are considered reasonable va lues .  I f  

d a t a  does n o t  f a l l  w i t h i n  those l i m i t s ,  i t  i s  rep laced  by the d e f a u l t  

va lue ,  "99999. ' I .  

Upon t h e  completion of t h e  s o r t i n g ,  checking, and c a l c u l a t i o n s ,  t h e  

r e s u l t s  and processed f i l e s  are output  t o  t h e  p r i -n t e r  and d i s k  s to rage .  

The processed week has  160 va r i ab le s .  A f lowchart  f o r  FILER i s  given i n  

F ig .  3 .  

4 . 2 . 3  SIJMMAKY 

SUMKARY i s  a m u l t i t a s k  program6 t h a t  produces p r i n t e r  ou tpu t ,  

p r i n t s  missing d a t a  hours9  and produces p l o t  d a t a  a r r a y s  f o r  a p l o t t i n g  

program. 

c a p a b i l i t y  i s  used i n  t h e  code execution. This  allows a l l  t h r e e  of t h e  

main procedures i n  t h e  code t o  execute simultaneously.  The flow of 

l o g i c  i s  d e t a i l e d  i n  Pig.  4 .  

Because t h e s e  r o u t i n e s  are w r i t t e n  i n  PTA/I, t h e  ' ' w a i t  state" 

The f i r s t  t a s k ,  ANALXZE, r e t u r n s  the week number f o r  t h e  c u r r e n t  

d a t a  week, produces a leas t  squares  f i t  of t h e  bu i ld ing  loads  vs  t h e  

o u t s i d e  a i r  temperature,  and a time-of-day power consumption p l o t  of 

ACES house vs  the c o n t r o l  house. In t h i s  segment of the program, t h e  

hea t ing  and cool ing  loads  are ca l cu la t ed  as ind ica t ed  i n  Sect.  3.5. 
The second t a s k ,  M I S S I N G ,  scans  a l l  va lues  of v a r i a b l e  159 f o r  t h e  

i n t e g r a t i o n  t i m e .  I f  this i s  "99999." i n  a p a r t i c u l a r  hour, t hen  t h e r e  

is  no d a t a  f o r  t h a t  hour. The records  are then checked f o r  missing da ta  

i n  v a r i a b l e s  not  included in t h e  scan check. A t  t h e  conclusion of t h i s  

t a s k ,  a l l  missing records  are output  t o  t h e  p r i n t e r .  

PLOTPLI, t h e  t h i r d  cask, reads  the  ACES d a t a  f i l e  and s t o r e s  t h e  

d a t a  p o i n t s  i n  a r r a y s .  The primary func t ion  of  t h i s  t a s k  i s  t h e  cre- 

a t i o n  of t h e  p l o t  f i l e  and t h e  l i n e  p r i n t e r  Information. This t a s k  

allows f o r  conversion of d a t a  va lues  €or humidity r a t i o s  and s t o r e s  a l l  

bu i ld ing  loads  d a t a  i n t o  separate a r r a y s  f o r  p l o t t i n g .  I n  a d d i t i o n ,  

t h i s  t a s k  computes ACES system and compressor-only COPS. 



GRNL-DWG 80-20591 

END-DATA a 
TIMER 51 

E R ROR-ROUT1 NE 

WET- B U LB i 
N cn 

D EW-PO I NT 

W ET-BULB2 

I R E AS0 N A B LE - DATA 
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4.2.4 MONTHLY 

This code is used for updating the ACES data stored on the user's 

TSO region. 

and executes on the IBM 360/370 through the use of a TSO command 

procedure. 

It is an interactive program, written in standard FORTRAN, 

The user supplies the code with the starting and ending months to 

be updated. For each month in the interval (starting month, ending 

month), the code will calculate heating and cooling loads in Btu. 

an economy cycle is requested, the code will calculate enthalpy for 

temperatures less than 70'F. 

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. 

If 

The code calculates degree days Fahrenheit. 

After the monthly updates are made, these monthly totals are put 

together for a yearly update using the new monthly data. 

tions are output for each month and finally f o r  the year. 

The ealcula- 

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. 

solar collector heat flow, solar fan coi l ,  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. 

The code sums the data for 
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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. 

PLOTPLI creates plotting arrays. 

scratch disk and passed to program PLOT. 

multicolor ink, varying dashed line patterns, and legends through the 

use of DISSPLA software7 and FORTRAN coding. A flowchart for PLOT is 

given in Fig. 5. 

SUMMARY'S procedure 

The arrays are written onto the system 

Nine plots are produced with 

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 i s  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. 

from the first plot and compares it to the control house loads. A 

further comparison of the A C E S  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. 

of electrical consumption for the indoor and outdoor units, the water 

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

The sixth plot produced takes the temperature data 

These five curves display the measurements 

4 .2 .7  COPY 

COPY is a utility routine written in the P L / 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, A C E S F I L E ,  is executed 

interactively. 
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Fig. 5. The flow of logic in program PLOT. 



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. 

summary plots. 

These data are later plotted by the routine PLOT, f o r  

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 ICE 

This program, written in standard FOB'rRAN, 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 ths building heating 

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

hot water, outdoor air temperature, humidity ratio, and solar radiation. 

After these loads and ice inventory are calculated for each day in 

the year, this code plots a11 of these quantities on a 30-in. plot. 

(See sample week.) 

and FORTRAN. 

The software used here is a combination of DISSPLA 

4.2.9 UTTVA 

UTTVA, a PL,/I routine, creates t he  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 

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

4.3 Command Procedures 

Data updating functions are performed weekly 

The use of TSO command procedures alleviate detai 

ACES project. 

ng 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 8 l is ts  the JCL that can be used to 

execute the codes if conmand procedures are not used.) 

tape in 

for the 

ed edit 
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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) 

DSNl(C79abc) - DSNZ(C79abb) UT(TAGxy2) TVA(TAGXW)'~ 

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. 

are checked next. If these are missing, the user will be prompted to 

provide these. 

Tagtape numbers 

When the first portion of this procedure i s  finished, a message is 

printed on the terminal telling the user that semipermanent and private 

disk files are being submitted. 

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 thk termination of the 

procedure. 

The second step in the procedure does a 

ACESFILE procedure executes load modules for several routines: 

FILER, SUMMARY, COPY, PLOT, SOLAR, and UTTVA. LBM 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 i s  stored on SPDA and the private disks (UTACE1 or 

lJTACE2). 

variables; fan coil heat output, hot water, fan coil heat input, outside 

dry bulb temperature, humidity ratio, and solar insolation. 

The next step is updating the yearly data file with the six 

. . . . .. .... . . . . ...... , __. . . . , . . . . . . , . . . . . . . . . . . . . . . . 
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First, the user will execute the command procedure that includes 

the newest week in the old data: 

EX CMDPROC (YEARFILE) 'ID7 9abc" 

where "79abc" is the Julian date far 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 "1JL.ACESDATA.VERYNEW". Thus, the file, "1JL.ACESDATA.VERYNEW" is 

updated. 

Correspondingly, the file stored on the TSO region known as 

"1JL.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 ''D79abcl' file is a date written in the form MM/DD/W. 

There are 126 lines since the file contains six variables and seven 

days and there are three lines per day of data. 

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. 

Using the large region 

4 . 3 . 3  PROCYEAR 

This command procedure uses the two updated files discussed above 

to create a processed resultant file, "1JL.ACESDEMO.YEARDATA". After 

the user has edited the "IJL.ACESDATA.VERYOLD", the "YEARFILE" is 

processed by: EX CMDPROC(PR0YEAR). PROCYEhR concatenates the "VERYNEW" 

and "VERYOLD" f i l e s  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" f i l e  may be 

obtained by typing 

EX CMDPROC (MONTHLY) 

after the PROCYEAR command has been completed. 

user to choose the months of interest (starting and ending months). 

MONTHLY will ask the 

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.l 

PUNCH 

TY PUNCH.JCL 
//IJLTS03 JOB (15936), '9102-IBLEDSOE' ,MSGCLASS=A 
/*ROUTE PRINT REMOTE50 
//*CLASS CPU91=2OS,I0=1.0 
// EXEC SPDASCR 
//SYSIN DD * 
//PUNCH EXEC FORTHCLG 
//FORT SYSPRINT DD SYSOUT=A 
//FORT.SYSIN DD II 

T.IJL15936.C81075 

DIMENSION CARD(20) 
K=O 

1000 WRITE(6,8000) 
DO 3000 J=1,2 
K=K+l 
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 

WRITE(6,5000) 

WRITE (6,5000) 
GO TO 1000 

2000 CONTINUE 

3000 CONTINUE 

4000 FORMAT(20A4) 
5000 FORMAT(lHO,SX, 100(1H*) ,/'I 
6000 FORMAT(lH0,46X,'DATA FILE NO. ',14,/5X,lOO(lfl*),/) 
7000 FORMAT(gX,'CARD' ,12,' --I ,20A4) 
$000 FORMAT( 1H1) 
9000 WRITE(6,5000) 

STOP 
END 

/* 
//LKED.SYSIN DD * 
/* 
//GO. FTlOF001 DD DSN=T. I J L  15936. C81075, DISP=(NEW, CATLG) , 
// DCB=(RECFM=FB,LRECL=8O,BLKSIZE=728O),UNIT=SPDA, 
// SPACE=(TRK, (20.20) ,RLSE) 
//GO.FT05F001 DD 
=C81075.DAT 
/* 
// 
ENDINPUT 
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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 * 
oooglo * 
000920 * 
000930 * 
000940 * 
000950 * 
000960 * 
000970 * 
000980 
oooggo 
001000 * 
001010 * 
001020 * 
001040 * 
001050 * 
001060 * 
001070 * 
001080 
001090 
001100 * 
001110 * 

001030 

21 ----- HEAT PUMP OUTDOOR (WH) 

22 ----- OFF PEAK HEATER (WH) 

23 HEAT PUMP AUXILIARY HEATER (WH) 

24 -_--- SOLAR COLLECTOR - SPACE (WH) 

25 -_--- HEAT PUMP - SPACE (WH) 

26 ----- SOLAR COLLEC OR PEBBLE BED (WH) 

27 I---- PEBBLE BED - SPACE 

28 --I-- TOTAL POWER WH) 

29 ----- SPARE 

30 -_-__ SPARE 

31 -___ SOLAR COLLECTER HEAT FLOW (WH) 

32 ---- SOLAR WATER TO REFRIGERANT c o n  HEAT FLOW (WH) 

33 ---- SOLAR WATER TO AIR COIL HEAT FLOW (WH) 

34 ---I- SOLAR HOT WATER HEATER OIJTPUT (WH) 

35 ----- SOLAR HOUSE TOTAL WATT HOUR METER ( W H )  

36 ----- SOLAR BLOWER WATT HOUR METER (WH) 

37 ----- SOLAR HOT WATER HEATER WATT HOUR METER (WH) 

38 ----- SOLAR COLLECTOR PUMP WATT HOUR METER (WH)  

39 ----- SOLAR DUCT HEATER WATT HOUR METER (WH) 

40 ----- SOLAR HEATING PUMP WATT HOUR METER (WH) 

41 ---- SOLAR HEAT PUMP WATT HOUR METER (WH) 

42 ---- SOLAR REFRIGERANT TO AIR COIL HEAT FLOW (WH) 

SPARE 43 ---- 
SPARE 44 ----- 
SPARE 45 ----- 

RECORD MEANING 

46 ----- SOLAR RADIATION 45 DEG (WH/H/M) 

47 ----- OUTSIDE WIND SPEED (KPH) 

* 
* * 

* 
* 

* 
* 

* 
* 

* 
* 
* 
* 
* 
i 

* 
* 
* 
* 
* 

* * * * 
* 

* 
* 
i 
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001 700 
001710 
00 1 720 
00 1730 
00 1 740 
001 750 
001 760 
001 770 

00 1 790 
00 1 800 
001810 
001 820 
001830 
001 840 
00 1850 
00 1860 
001 870 
001 880 
00 1890 
001 goo 
001910 
00 1 920 
001 930 
001 940 
001950 
001 960 
001 970 
00 1 980 
001 990 
002000 
0020 1 0 
002020 

002040 
002050 
002060 
002070 
002080 
002090 
002 100 
0021 10 
002 120 

0021 40 
002 150 
002 160 
002 170 
002 1 80 
002 1 90 
002200 
0022 1 0 
002220 
002230 
002240 
002250 
002260 

0017ao 

002030 

002 I 30 

* 
* 
* 
* * 
* * 
* * 
* 
* 
* 
* 
* * 
* 
* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
It 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
E 

* 
* 
* 
* 
* 

76 ----- SPARE 

77 ----- SPARE 

78 -_I- SPARE 

79 ----- SPARE 

80 --I-- PEBBLE BED # l  TEMPERATURE (F) 

81 ----- PEBBLE BED 82 TEMPERATURE (E) 

82 ---- PEBBLE BED 83 TEMPERATURE (F)  

83 ---- PEBBLE BED #4 TEMPERATURE (F) 

84 _--_ PEBBLE BED 85 TEMPERATURE (F) 

85 ----- PEBBLE BED #6 TEMPERATURE (F) 

86 ----- PEBBLE BED #7 TEMPERATURE (E) 

87 ----- GARAGE DRY BULB TEMPERATURE (E) 

88 ----- GARAGE #ET BULB TEMPERATURE (F) 

SPARE 89 _---- 
90 ---- SPARE 

SPARE 91 ----- 
SPARE 92 _---_ 
SPARE 93 --I- 

94 ---- SPARE 

95 ----- SPARE 

96 ----- RAINFALL (MM) 

97 -I--- OUTSIDE WIND DIRECTION (DEG) 

RECORD M E A N I N G  

98 ----- OUTSIDE BAROMETRIC PRESSURE (W-OF-HG) 

99 ----- OUTSIDE HUMIDITY RATIO (KGW/KGA) 

100 ----- OUTSIDE DRY BULB TEMPERATURE (C)  

101 ----- SPARE 

102 ----- SOLAR PANEL INLET TEMPERATURE ( C )  

103 ----- SOLAR PANEL OUTLET TEMPERATURE tc) 

* 
* 
* 
* 

* 

* 
* 
* 
* 
* 
* 
* 
It 

* 
* 
* 
It 

* 
* 
* * 
* 
* 
ff 
* 
* 
* 
* 
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002848 * 131 ----- S P A R E  
002850 * 

002880 * 133 ---- SPARE 
002890 * 

002860 * 132 ----- S P A R E  
002870 * 

002900 * 134 ----- S P A R E  
002910 * 
002920 * 135 ----- S P A R E  
002930 * 
002940- * 136 ----I CONTROL HOUSE FAN C O I L  I N L E T  TEMPERATURE (C) 
002950 * 
002960 * 137 ----- CONTROL HOUSE FAN C O I L  OUTLET TEMPERATURE (C)  
002970 * 
002980 * 138 ----- CONTROL HOUSE DRY BULB TEMPERATURE ( C )  
002990 * 
003000 * 139 ----- CONTROL HOUSE HUMIDITY RATIO (KGWIKGA) * 
003010 * 
003020 * 140 ----- CONTROL MOUSE CRAWL S P A C E  TEMPERATURE (C) 
003030 * 
003040 * 141 I---- A C E S  TOTAL SYSTEM KWH (WH) 

003060 * 142 ----- SOLAR RADIATION 30 DEG (WH/M/M) 
003050 * 
003070 * 
003080 * 143 ----- SOLAR RADIATION HORIZONTAL (WH/M/M) 
003090 * 
003100 * 144 ----- O U T S I D E  A I R  S P E C I F I C  VOLUME (M*M*M/KG) 
003110 * 
003130 * 
003140 * 146 ----- S P A R E  
003150 * 
003160 * 147 ----- S P A R E  
003170 * 
003180 * 148 ----- S P A R E  
003190 * 
003200 * 149 ----- S P A R E  

003220 * RECORD MEANING 
003230 * 
~ * 2 2 4 0  * 150 __-__ S P A R E  
003250 * 
003260 * 151 ----- S P A R E  
003270 * 
003280 * 152 ----- S P A R E  
003290 * 
003310 * 
003330 * 
003340 * 155 ----- SPAR E 
003350 * 
003360 * 156 ----- S P A R E  
003370 * 
003380 * 157 ----- S P A R E  
003390 * 
003400 * 158 ----- INTEGRATTON TIME FOR SCAN (SEC) 

003120 * 1 4 5  e---- ECONOMY CYCLE COOLING LOAD ( W W )  

003210 * 

003300 * 153 ----- S P A R E  

003320 * 154 ----- S P A R E  

* 
* 
* * 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
% 
* 
* 
* * 
f 

* 
* 
* 
* 
* 
* 
* 
i 

* 
* 
* 
* 
* 
x 

* 
* 
* 
t 
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0034 10 
003420 
003430 
003440 
003450 
003460 
003470 

003490 
003500 
00351 0 
003520 
003530 
003540 
003550 
003560 
003570 

003590 
003600 
0036 10 
003620 
003630 
003640 
003650 
003660 
003670 
003680 
003690 
003700 
0037 10 
003720 
003730 
003740 
003750 
003760 
003770 
003780 
003790 
003800 
00381 0 
003820 
003830 

003860 

003480 

003580 

003840 
003850 

003870 
003880 
003890 
003900 
00391 0 
003920 
003930 
003940 
003950 
003960 

* 
)I. 159 ----- MONTH DAY * 
t 

* 160 ----- HOUR MINUTE 
*/ 

DCL (STARTING T I M E , D A Y , H O U R , R E A D E K , T I M E , R E A L  TXME,ERROR,i,KGO, 
THE DAY,~XPERIMENT, IMS,SORT) FIXED BINARY(~I ) , 
STARTING DATE CHAR( 100) VARYING, 

I1 FIXED BINARY(311, 
PLIXOPT C~AR(IOO) STATIC EXTERNAL. INIT( IISA( 14~9) VARYING, 

NUM ( 12) CHAR ( 1 ) 1NIT ( ' - ' , ' , 0 ' , ' 1 ' , '2 ' I 3 ' , ' 4 ' , ' 5  ' , 6 ' , ' 7 ' , 
? a ~ , ~ w ,  

EDASC(5) FLOAT DEC(6), 
(CLOUD COVER,DIFEUSE,nIRECT) FLOAT DECI61, 
( ARG, CDEC I CH, CLAT, COSW, COSZ COST, H, IDN, L ,  J,-30, L 45, LMT, 
LONG,M 45 ,N,  N, N 30, N 45, PRO, RATIO1 , SDEC ,SH, SLAT, SN, TDEC, 
TLAT) FLOAT DEC76), 
TABLE(6,13) FLOAT DEC(6) I N I T  (21.,52.,80.,111.,141.,172., 

- 

202.,233.,2h4.,294.,325.,355.,355.,-11.3,-13.5, 
-7.3,.1,3.5,-1.8,-6.Y,-1.3,7.5,15.1,13.9,1.5, 
11.3,-20.,-10.8,0.,11.6,20.,23,45,20~6,12~3,0.1 
-10.5,-19.a,-23.45,-20.,390.,3a5.,3~6.,360.,350*~ 
345. ,344. ,351. ,365. ,378. ,387. ,391. ,390., .142,. 144, 
.is,. 18,. 196, .205, .207, .201,. iu,. 16,. 149,. 142, 
. o n ,  .063, .057, .o5a) , 
.142, .058, .06, .071, .097,. 121,. 134,. 136,. 122, .092, 

(ABS,SQRT) BUILTIN, 
KEY FIXED DEC(S), 
(IY,IM,ID,IYS) FIXED DEC(6), 
MONTH(0:IZ) FIXED DEC(6) I N I T  ~0,31,60,91,121,152,182,213,244, 

(EXP , MOD, COS, SIN, LOG 1 0 ,  INDEX) BUILT IN, 
SORTOUT FILE EX", 
PRINT FILE PRINT EXT, 
ACESOUT FILE OUTPUT KEYED ENV(REGIONAL( 1 ) )  EXT, 
(ICARD1 ,ICARD2) FIXED BINARY(31). 

274,305,335,366) , 

CARD 960 CHAR(9601, 
SUSSTR BUILTICN, 

1 OUTPUT, 
OUTPUT DATA( 160.24) FLOAT D E C ( 6 ) ,  
INPUT FATA(160) FLOAT DEC (61, 

2 DATA(24) FLOAT DEC(6); 
SORT=INDEX(STARTING DATE,'NOSORT'); 
II=INDEX( STARTING DATE I I EXP ' ) ; EXPERIMENT=O; 
IF 11>0 THEN DO; II=II-2; EXPERIMENT=l; 

STARTING DATE=SUASTR(STARTING DATE.1.11); 
END; 

/* DETERMINE THE STARTING DATE AS PASSED IN FROM THE PARM CARD */ 
DAY,HOUR,KEY=O; STARTING DATE=SUBSTR(STARTING DATE,2,5); 

PUT FILE(PR1MT) EDIT ('THE STRING ,STARTING DATE, 

- - 

- 
ON CONVERSION BEGIN; REVERT CONVERSION; 

IS NOT A VALID (SKIPi2),A(12),A(5>,A(22)); 
STOP; END; 

STARTING TIME=STARTING DATE; REVERT CONVERSION; 
PUT FILETPRINT) EDIT (lii 'HE STARTING DATE FOR THIS FILE IS -- I ,  

* 
i 

003970 /* PUT THE STARTING YEAR, DAY, AND MONTH ON RECORD 0 OF NEW FILE */ 
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003980 
003990 
004000 
00401 0 
004020 
004030 
004040 
004050 
004060 
004070 
004080 
004090 
004 100 
0041 10 
004120 
004130 
004 1 40 
004150 
004 160 
004 170 
004180 
004 190 
004200 
00421 0 
004220 
004230 
004240 
004250 
004260 
004270 
004280 
004290 
004300 
004310 
00 4 320 
004330 
004340 
004350 
004360 
004370 
004380 
004390 
004400 
004410 
004420 
004430 
004440 
004450 
004460 
004470 
004480 
004490 
004500 
0045 1 0 
004520 
004530 
004540 

IYS,IY=STARTING TXME/1000; ID=STARTINC TIHE-IY*1000; 

IYS=IYS"I 00000; 

- 
REVERT CONVERSION; 

DO IM=1 TO 12; 

END; 
IF ID <= MONTHtIM) THEN GO TO LOOPOUT; 

LOOPOUT: ID=ID-MONTH(IM-I); DATA(1)ZIY; DATA(Z)=IM; DATA(3)zID; 
DATA( 4) =EXPERIMENT; IMS=IM; 
WRITE FILE (ACESOUTI FROM (OUTPUT) KEYFROM (KEY); 

ASCENDING ORDER * /  

STARTING TIME=STARTING TIME*?OO; 
READER=OT KGO=l; CALL ZOLAR - DAY; CALL HELL; 
DO DAY=I TO 7 ;  

/* SORT THE INPUT DATA BASED ON THE DATE-TIME GROUP IN 

CALL SORTERGORT); OPEN FZLE(SORTOUT): 

/* PROCESS THE SORTED DATA */ 

THE DAY=THE DAY+1; CALL SOLAR; CALL DHELI; 
DO KOUR=l TO 24; 
IF READER = 1 THEN GO TO SKIP READ; 
READ: 
ON ENDFILE (SORTOUT) BEGIN; CALL END DATA; GO TO SKIP READ; END; 

- 
- - 

/* READ THE INPUT DATA @I 
ON CONVERSION GO TO BAD DATA; 

GET FILE(SORT0UT) EDTT (CARD 9601 ( A ( 9 6 0 ) ) ;  - 
DO ICARDI= 1 TO 160; 
INPUT DATA(ICARDII=SUBSTR(CARD 960BICARDl*6-5,6); 

I 

GOTO END OF LOOP; - -  
BAD - DATA: 

INPUT DATA(ICARD1)=99999.; 
END OF LOGP: 
END: REVERT CONVERSION; 

IF INPUT DATA(159)+INPUT DATA(160)>=99999. THEN GO TO READ; 

SKIP READ: 
CALL TIMER; IF TIME < o THEN GO TO READ; 

REAL-TIME=(DAY-I I* IOO+HOUR ; 
/* CHECK FOE MISSING DATA AND INSERT 99999. IF FOUND */ 

IF TIME < REAL TIME THEN GO TO READ; 
IF TIME > REAL-TIME THEN DO; READER=l; - 

OUTPUT DATA(*,HOUR)=99999.; 
OUTPUT-DATA( I 60, HOUR) =REAL TIME; 
ERROR=I; CALL ERROR ROUTINE; 
GO TO END HOUR LOOP? END; - - 

READERzO; 
DO 1=1 TO 160; 

/* CHECK WETBULB READING HIGHER THAN DRYBULB READING */ 
IF INPUT - DATA(99) >= INPUT DATA(1OO) THEN INPUT-DATA(gg)= 

INPUT DATA( 1 0 0 ~ ~ 1 . 0 ;  
/* EXTERNAL TEMPER~TURES */ 
IF INPUT DATA(99) < -40. I INPUT-DATA(99) > 50.  

THEN-INPUT DATA(99) = 99999. ; 
IF INPUT DATA(TO0) < -30.  I INPUT-DATA1100) > 50. 

THEN-INPUT DATA( 100) = 99999. : 
I* INTERNAL TEMPERATURES */ 

IF INPUT-DATA(72) < 5. INPUT DATA(115) < I T .  I INPUT DATA(139) 
< 5. THEN INPUT DATA(~Z) = 99999. INPUT:DATA(II~) = 
99999. I INPUT-D~TA( 139) = 99999.; 

IF INPUT - DATA(72) > 50. 'I INPUTDATA(115) > 50. 
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004550 
004560 
004570 
004580 
004590 
004600 
0046 10 
004620 
004630 
004640 
004650 
004660 
004670 
004680 
004690 
004700 
00471 0 
004720 
004730 
004740 
004750 
004760 
004770 
004780 
004790 
004800 
00481 0 
004820 
004830 
004840 
004850 
004860 
0048'70 
004880 
004890 
004900 
00491 0 
004920 
004930 
004940 
004950 
004960 
004970 
004980 
004990 
005000 
00501 0 
005020 
005030 
005040 
005050 
005060 
005070 
005080 
005090 
005 1 00 
0051 10 

INPUT_-DATA(139) > 5 0 .  THEN INPUT DATA(1TZ) = YYYY9. i 
INPUT-DATA( 115) = 99999. I INPUT-DA'FA( 139) = 99999.; 

/* BAROMETRIC PRESSURE */ 
IF INPUT-DATA(98) < 686. I INFUT-DATA(98) = 826. 
THEN INPUT DATA(98) = 99999.; 
OUTPUT - DATA(I,HOUR)=X~~PUT_aATA(I): 
END: 

/* CALCULATE TOTAL ACES COElSIlMPT'ION */ 
OUTPUT - DATA( 141 ,HOUR)=OUTPUT DATA( 5,HOUR)+OUTPUT_DATA( 6,HOUR) 

+OUTPUT DATA( 'i,HOUR)+OUTPUTDA'rA( 8,HOUR) 
+OUTPUT'-DATA( 9 * HOUR) : 

IF OUTPUT-DATA( 141yHOUR) > 99999. THEN OUTPUT-DATA( 141 ,HOUR)=99999. ; 
IF INPUT DATA(158)zggggg. THEN OUTPUT_DATA(159,HoUR)=99993.; 

ELSE OUTP~T DATA( ~~~,MOUR)=INPUT-DATA( 158); 
OUTPUT DATA( 1 60,HOUR)=REALdTIME; 
IF UUTFIJT DATA(46,WOUR)=99999. THEN DO; 

OUTPUTDATA( 142 ,HOUR) ,OUTPUT-DATA( 143, HOUR )=99999. ; 
GO To GETI ; END; 

/* CALCULATE SOLAR CLOUD COVER * /  
CALL HELIOS-45 ; 
IF OUTPUT DATA(46,HOUR)=O. THEN DO; OUTPUT_DATA(142,HOUR)=O.~ 

OUTPUT-DATA( 143,HOUR)=O.; GO TO WETI; END; 
IF OUTPUT-DATA( 46, HOUR )>= DIRECT+DIFFUSE THEN 
CLOUD COVER=O; ELSE 

CLOUD - COVER=SQRT ( ( I. -OUTPUT-DATA( 46, HOUR 

CALL ~~~1os-30; 

(DIRECT+DIFFUSE))/.65); 
/* CALCULATE SOLAR RADIATION ON SURFACE 30 DEG FROM HORIZONTAL */ 

OUTPUT - DATA(142,HOUR)=!DIREC~+~I~~USE)*(l.-.65* 
CLOUD COVER**2); 

/* CALCULATE SOLAR RADIATION ON HORIZONTAL SURFACE */ 
CALL HELIOS HORIZONTAL; 

OUTPUT - DATA( 1437HOUR)= (DIRECT+DPFFUSE)*( 1 .--65' 
CLOUD - COVER**Z); 

WETI: 
IF OUTPUT_DATA(72,HOUR)=~~~~~. THEE1 DO; 

IF OUTPET DATA(73,HOUR)=99999. THEN GO TO WET2; 
OUTPUT DATA(?3,~OUR)=ggggg.; GO TO WET2; END; 

IF OUTPUT-~~TA(98,I1OUR)=99999. THEN DO; 
OUTPUT DATA(73,HOUR)=99999.; GO TO WET2; END; 

/* CONVERT FROM WET BULB TO HUMIDITY RATIO */ 
CALL W ET-13 UL B : 

I F  OUTPUT DATA(l38,HOUR)=ggggg. THEN DO; 

IF OUTPUT DATA( 139,HOUR)=99999. 

 WET^: 

OUTPUT DATA( 139,HOUR)=99999. ; G(3 TO WET22; END; 
THEM GO TO WET22; 

IF OUTPrlT_D~TA(98,HOUR)=99999. THEN DO; 
OUTPUT DATA(139,HOUH)=99999.; GO TO WET22; END; 

/* CONVERT FROM WET BULB TO HUMIDITY RATIO "/ 
CALL WET-BULB3; 

WET22: 
IF' OUTPUT DATA(114.€~OUR>=99999. THEN DO; 

IF OUTPUTDATA( 1 14, HOUR )=99999. 
IF OUTPUT-bATA(98,HOUR)=99999. THEN DO; 

OUTPUTDATA(1 1S,HOUR)=99999. : GO TO WET3; END; 
THEN GO TO WET3; 

OlJTPUT-DATA( 114,HOUR)=99999. ; GO TO WET3; END; 
/* CONVERT FROM WXT BULB TO HUMIDITY RATIO */ 
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005120 
0051 30 
0051 40 
005 150 
005 1 60 
005 170 
005 180 
005 190 
005200 
0052 1 0 
005220 
005230 
005240 
005250 
005260 
005270 
005280 
005290 
005300 
005310 
005320 
005330 
005340 
005350 
005360 
005370 
005380 
005390 
005400 
0054 1 0 
005420 
005430 
005440 
005450 
005460 
005470 
005480 
005490 
005500 
0055 10 
005520 
005530 
005540 
005550 
005560 
005570 
005580 
005590 
005600 
0056 1 0 
005620 
005630 
005640 
005650 

005670 
005680 
005690 

005660 

CALL WET BULB1; 
WET3: 
IF OUTPUT DATA(lOO,HOUR)=ggggg. THEN DO; 

IF OUTPUT-DATa(99,HOUR)=99999. THEN GO TO WET4; 
IF OUTPUT-DATA(98,HOUR)=99999. THEN DO; 

O U T P U T - D A T A ( ~ ~ , H O U R ) = ~ ~ ~ ~ ~ .  ; GO TO WT4; END; 

- 

OUTPUT-DATA(99,HOUR)=99999. ; GO TO WET4; END; 

/* CONVERT FROM DEW POINT TO HUMIDITY RATIO */ 
CALL MET - BULB2; 
WET4 : 
IF OUTPUT DATA(72,HOUR)=99999. I OUTPUT DATA(73,HOUR)=99999.! 

OUTPUTDATA( 100,HOUR)=99999. OUTPUT DATA(99,HOUR)=99999. I 
OUTPUT-DATA ( 14, HOUR ~99999. I OUTPUT_EATA( 144, HOUR ~99999. I 
OUTPUTDATA( 16,HOUR)=99999. I OUTPUT-DATA( 14,HOUR)=99999. 
THEN OQTPUT DATA( 145, HOUR 1 =99999. ; 
ELSE OUTPUT-DATA ( 1 45, HOUR) = ( ( 0 e 24'OUTPUT DATA( 72, HOUR) 

+OUTPUT-DATA(73,HOUR)*(O.444*OUTPUT DATA(72,HOUR) 
+ I  061 e )?-(O. 24*OUTPUT DATA( 100, HOUR7 
+OUTPUT DATA (99, HOUR )T( 0.444*OUTPUT DATA( 100 HOUR 
+lo61 .),)#(OUTPUT DATA( 14,HOUR)+OUT'-PUT I DATA( 16,HOUR)) 
"1 050. /OUTPUT DATA( 144 "HOUR 1 ; - 

END HOUR LOOP: END; 
/* CHECKFOR ENREASONABLE DATA */  

/* OUTPUT DATA FOR-PERMANENT STORAGE */ 
CALL REASONABLE DATA(0UTPUT DATA); 

DO 1 = 1  TO 160; 
DATA(*)=OUTPUT DATA(I,*); KEY=KEY+l; 
WRITE FILE (ACESOUT) FROM (OUTPUT) KEYFROM (KEY): 

END; 
/* TERMINATE THE PROGRAM */ 

END; ERROR=O; CALL ERROR ROUTINE; -- 
%PAGE : 

I* THE ROUTINE PERFORMS CONVERSION FROM WET BULB AND DEW POINT 
WET BULB: PROC REORDER; 

TO HUMIDITY RATIO */ 
DCL H RATIO FLOAT DEC(69 ,(Dl,D2,D3,D4) FLOAT DEC(6); 

DT=OUTPUT DATA(98,HOUR)/25.4 ; 
D2= (OUTPUT DATA(72, HOUR) )*g. /5 .+32.0; 
D3= (OUTPUT-DATA( 7 3 ,  HOUR 1 " 9 .  /5. +32.0; 

CALL, PSY(D2,i?3,DI,H RATIO); 
CALL PSY (OUTPUT DATA(72,HOUR) ,OUTPIIT_DATA(73,HOUR) /* 

OUTPUT DTTA (98, HOUR , H-RATIO) */ 
OUTPUT - DATA ( 73, HOUR 1 =H-RATIO ; 

RETURN; 
WET - BULB1 : ENTRY; 

DI=OUTPUT DATA(98,HOUR)/25.4 ; 
D2= (OUTPUT DATA( 1 14, HOUR) 1 *9 /5. +32.0; 
D3=(OUTPUT-DATA(ll5,HOUR))#9./5.+32.0; 

OUTPUT DATA(98 ,HOUR) ,H-RATIQ)*/- 
/* CALL PSY (OFTPUT DATA( 114,HOUR) ,OUTPUT DATA(115,HOUR), 

CALL PSY (D2, D3yD 1, H-RATIO) : 
OUTPUT DATA(115,HOUR)=H - RATIO: 
WET-BULB2: ENTRY: 
JETURN; 

DI=OUTPUT DATA(98,HOUR)/25.4; 
D2=(0UTPlJr DATA( IOO,HOUR>)*9./5.+32.0; 
D3= (OUTPUT-DATAC99 HOUR) *9. /5. +32.0; 
CALL DEW - P~INT (D~,D~,DI,H-RATIO.D~); 
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005700 
00571 0 
005720 
005730 
005740 
005750 
005760 
005770 
005780 
005790 
005800 
00581 0 
005820 
005830 
005840 
005850 
005860 
005870 
005880 
005890 
005900 
0059 10 
005920 
005930 
005940 
005950 
005960 
005970 
005980 
005990 
006000 
00601 0 
006020 
006030 
006040 
006050 
006060 
006070 
006080 
006090 
006 1 00 
006110 
006 120 
006 1 30 
006 1 40 
006 150 
006 160 
0061 70 
0061 80 
006 1 90 
006200 
0062 10 
006220 
006230 
006240 
006250 
006260 

/* CALL DEW POINT (OUTPUT DATA(lOO,HOUR),OUTPUT DATA(gg,HOUR), 
OlifPUT DATA(98,HGUH) , H  - RATI0,OUTPUT __ DATA( lY'#,HOUR))*/ 

OUTPUT DATA( 99, HOUR ) = H  RATIO: 
OUTkT - DATA( 1 44,H0UR)=DYto.O62426; 

RETURN; 
WET BULB3:. ENTRY; - 

DI=OUTPUT DATA(98,HOUR)/25.4 ; 
D2= (OUTPUT DATA( 1 1  4 ,HOUR) )*Y ./5.1-32.0; 
D3= (OUTPUTDATA( 1 15, HOUR) "9. /5.+32.0; 

/* CALL PSY (OUTPUT DATA( 1 1 4, HOUR ) , OUT PUT DATA ( 1 1 5, HOlJR 1 , 

CALL PSY(D2,D3,DI,H RATIO); 
OUTPUT DATA( 139, HOURT=H RATIO; 

--- 
OUTPUT DATA(98 ,%XlR) ,H--RATIO)*/ 

I_. 

RETURN; 
END % E T  I I3UI.B; 

DEW POINT: PROC (DB,DP,PB,W,V) REORDER; 
%PAGE; 

/* THIS ROUTINE CONVERTS FROM DEW POINT TO HUMIDITY RA'l'ZO */ 
DCL (PV, PVS, RH ,W, DB, DP, PF3) FLOAT DEC( 6 ) ; 

V=. 754*(DB+459.7)'( 1. +7000. *W/4360. ) /PB; 
PV=PVSF(DP); PVS=PVSF(DB) RH=PV/PVS; W=, 622*P'J/(PB-PV); 

END DEW __ POINT; 

PSY: PROC (DB,mlS,PE,W) REORDER; 
%PAGE : 

/* THIS ROUTINE CONVERTS FROM WET BULB TO HUMIDITY RATIO */ 
DCL (DB,WB,PB,W,V,PVP,WSTAR,PV,CDB,OldR,WE,CH,EX) FLOAT DEC(6); 
PVP=PVSF( WB) ; 
IF DB-W3<= 0. THEN DO; PV=PVP; GO TO A; END; 
WSTAR=0.622*PVP/(PB-PVP); 
IF WB-32.<= 0. THEN DO; PV=PYP-5.704E-Y*PB*(DB-WBl/l.8; 

GO TO A; END; 
CDB=(DB-32.)/1.8; CWR:(WB-32.)/1.8; 
HL=597.3l+O. 4409~CDB-CWB; CH=O.2402+0.4409*kJSTAR; 
EX=(WSTAR-CH*( CDB-CWB)/HL)/O. 622; 
A: 
W=O.622*PV/(PB--PV); 
RETURN; 
END PSY; 

PVSF: PROC (XI REORDER: 

PV=PB*EX/( 1 .+EX): 

%PAGE ; 

/* THIS ROUTINE DETERMINES PARTIAL PRESSURES */ 
DCL (X,T,Z,Zl,SW) FLOAT DEC(S), 

I FIXED BINARY (311, 
A(6) FLOAT DEC(6) INIT (-7.9028,5.02808 ,-I. 381 6E-7, 

11.344,8.1328E-3,-3.49149), 
B(4) FLOAT DEC(6) INIT (-9.09718,-3.56654,0.87679~, 

0.00602'73 ) , 
P(4) FLOAT DEC(6); 

T=(Xa459.7)/1.8; 
IF T(273.16 THEN DO; %=273.16/T; P(l)=B(l)*(Z-l.); 

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

ELSE DO; Z=373.16/T; P(I)=A(I)*(Z-I.); 
P(2)=8(2)*LOGlO(Z); Zl=A(4)*(1.-I./Z); 
P(3)=A(3)*(1O.**Zl-I. 1; Zl=A(6)*(Z-l.>; 
P(4)=A(5>~(10.**21-1.); END; 

SUM=O.; DO I=1 TO 4; SUM=SUM+P(I); END; 
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006270 
006280 
006290 
006300 
00631 0 
006320 
006330 
006340 
006350 
006360 
006370 
006380 
006390 
006400 
50641 0 
006420 
006430 
006440 
006450 
006460 

006480 
006490 

08654 0 
006520 
006530 
006540 
006550 
006560 
006570 
006580 
006r;SgO 
006600 
006b10 
006620 
006630 
006640 
006650 
006660 
006670 
006680 
006690 
006700 
00671 0 
006720 
006730 
0067110 
806750 
006760 
006770 
006780 
006790 
006800 
00681 0 
006820 
006830 
006840 

006470 

006500 

RETURN (29.921*IO.**SUM); 
E N D  PVSF; 

TIMER: PROC REORDER; 
%PAGE; 

/* THIS ROUTINE CONVERTS FROM REAL TIME TO RELATIVE TIME */ 
DCL (CHECK, TIME1 ) FIXED B I N A R Y ( 3  1 ) , 

MONTH112) F I X E D  B I N A R Y ( 3 1 )  INIT (0,3100,6000,9100,12100, 
15200,18200,21300,24400, 
27400,30500,33500) : 

CHECKzINPUT DATA(159>/100; T I M E ~ ~ I N P U T ~ D A T ~ ~ 1 ~ ~ ) - C H E C K * 1 O O ~ * 1 0 0 ~  

TIMEl=STAR'rING TIME/100000; TINEl=STARTING - TIME-TIME1*100000; 
TIM E=T IM E + M ~ N T H  ( CHECK b + I YS+INPUT-DATA ( 1 60 ) ,I I 00 : 

I F  TIHEIC35500-THEN GO TO A ;  
I F  CHECK<IMS THEN TIME=TIME+36500; 

I F  DAY+HBUR = 2 THEN EO TO START; 
A t  T I M E = T I M E - S T A R T I N C I ~ ~ E + I ;  

R E T U R N  ; 
START : 

RETURN; 
END TIMER; 

SOLAR: PROC REORDER; 

I F  TIME > 624 THEW DO; E R R O R S ;  CALL ERROR L ROUTINE; END; 

WAGE ; 

/* THIS ROUTINE DETERMINES THE SUN'S POSITION *! 
DCL (DAY, K ,  K E Y  K E F  1 ) FIXED BINARY (31 1 ; 
DAY=THE - DAY; I F  DAY C= T A B L E ( 1 , J )  THEN DO; DAY=DAY+365.; KEY=12; 

KEYP1=13; END; 
ELSE DO; DO K=KGO TO 13; 

I F  TABLE(1,K) > DAY THEN DO; KEYPI=K;  
KGO,KEY=K-I; GO TO A; END; 

END; A: END; 
DO K = 2  TO 6; 

EDABC(K-I)=TABLE(K,KEY)+(TABLE(K,KEYP~)-TABLE(K,KEY))* 
(DAY-TABLE ( 1 ~ K E Y )  /(TABLE ( 1 , KEYP 1 )-TABLE ( 1 ,KEY) ) ; 

END; R E T U R N ;  
SOLAR DAY: ENTRY; 
DO K=T TO 13; TABLE(3,K)=TABLE(3,K) /57 .2958;  E N D ;  
THE DAY~(STAFITING-TI[ME-IYS)/100-1~ 
R E T ~ R  M ; 

END SOLAR; 

HELIUS: PRBC REORDER; 
%PAGE : 

/* THIS ROUTINE DETERMINES THE SUN'S HOUR ANGLE AND THE SOLAR 
R A D I A T I O N  I N C I D E N T  ON A SURFACE "/ 
DCL (DT,COSS,ALPHA) FLOAT D E C ( 6 ) ;  
HELJOS HORIZONTAL: ENTRY: 
COST=C&Z; 
I F  COST < 0. THEN COC3T=Q.; 
DIRECT=IDN*COST*3.1525; 
RETURN ; 
HELIOS 30: ENTRY; 

IF COST < 0 .  T A E ~  COST=O. ; 
COST =L-3 0 * COSZ +N 3 0 it  COSS+M* COSW ; 

DIRECT=IDN+COST*3.1525; 
RETURN; 
HELIOS 45: ENTRY: 
DIRECT;DIFFUSE=O.; LMT=HOUR-I-I,ONG/15.; DT=ABS(LMT-SN); 
I1 = 1 5. ZDT157.2958 ; 

.... ^.. ,.... . - 
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006850 
006860 
0068'70 
006880 
006890 
006900 
0069 1 0 
006920 
006930 
006940 
006950 
006960 
006970 
006980 
006990 
007000 
00701 0 
007020 
007030 
007 0 4 Q 
007050 
00'7060 
007070 
007080 
007090 
0071 00 
0071 10 
0071 20 
007130 
0071 41) 
007 1 50 
0071 60 
0071 70 
007 1 80 
0071 90 
007200 
0072 1 0 
00 72 20 
007230 
007240 
007250 
007260 
007270 
007280 
007290 
00'7300 
007310 
007320 
007330 
007340 
007350 
007360 
007370 
007380 
007390 
007400 
0074 10 

SH=SIN(H) ; CH=COS(H); COSZ=SLAT*SDEC+CLAT*CDEC*CH; COSW=CDEC*SH; 

I F  ARG > 0. THEN COSS=SQRT(ARG); 

I D N = O .  ; 

ARG=l .-COSW*COSW-COSZ*COSZ; COSS=O. ; 

IF CH <= R A T I O 1  THEM COSS=-COSS; 

IF  CH > -PRO THEN DO; I F  COS2 > 0.01 'THEM I D N = E D A B C ( 3 ) /  
EXP(EDABC(4)/COSZ); END; 

C O S T A  4!j*COSZ+N 45*COSS+M 45BCOSW; 

DIRECT=PDN*COST*3.1525; DIFFUSE=IDMWEDABC(5)"3. 1525; 
R E T U R N ;  
HELI:  ENTRY: 
LONG=84.;  L=l . ;  N = O . ;  M r O . ;  L Y5=.707; 
N 45=. 70 18; LONG=MOD(LONG+'7.49,15. )-7.49; SLAT=. 61 566; CLAT=. 788 ; 
T'iIAT=.7813; ALPWA=O.; L 30z.866; N 3 0 ~ 0 . 5 ;  M-45=.0862; 
R E T U R N ;  
DHELX: ENTRY; 

TDEC=SDEC/CDEC; RATIOl=TDEC/TLAT; PRO=TDEC/TLAT; 

I 

IF COST < 0 .  THE% COST=O. ; 

- - 

SN=12.-EDABC( 1 )/60. ; SDECESIN(EDABC(2) ; CDECzCOS(EDABC(2)); 

R E T U R N ;  
END HELLOS; 

END DATA: PROC REORDER; 
%PAGE; 

/* THTS ROUTINE HANDLES THE END OF DATA CONDITION */ 
IF DAY+I!QUR 2 THEN DO; ERROR=3; CALL ERROR ROUTINE; END; 
TIME=lOOO; 
RETURN; 

- 

END E N D  DATA; 

ERROR ROUTINE: PROC REORDER : 
-- 

$PAGE; 

/* THIS-ROUTINE HANDLES VARIOUS ERROR CONDITIONS AND TERMINATES 
THE JOB WHEN APPLICABLE *I' 
DCL ERROR ONE STATIC INIT ( 0 )  FIXED B I N A R Y ( 3 1 1 ,  

P L I R ETC-B u I ET IN , 
RETC FIXED BINARY(31), 

(ERROR TW0,ERROR THREE) FIXED BINARY(3I); 
ERROR TWO, ERROR THRELO; 
IF ERROR-Q T H E M G O  TO ZERO;  
I F  ERROR = 1 THEN GO TO ONE; 
I F  ERROR = 2 THEN GO TO TWO; 
IF ERROR = 3 THEN GO TO THREE; 
ONE : 
ERROR ONE-ERROR O N E + I ;  RETC=4;  CALL PLIRETC(RETC);  
PUT FTLE (PRINTT EDIT ( ~ A S H O O I  - THERE IS NO DATA FOR DAY = , 

D A Y , '  HOUR = ' ,HOUR, '  .', 
' EXECUTION CONTINUING ' ) 
'STANDARD FIXUP TAKEN --I- ', 

(SKIP(2) ,A,F(10) ,A,F(10) ,A,SKIP,X(9) , A , A ) ;  
R E T U R N ;  
TWO : 
ERROR TWO=1; RETC=8;  CALL PLIRETC(RETC) ; 
PUT F k E  (PRINT)  E D I T  ('ASH002 --- PROGRAM IS TERMINATING DUE TO ' , 

'ERROR COUNT ON ERROR 2. ' , 'THERE IS MO ' , 
'DATA FOR THE WEEK CHOSEN ON THE: TNPUT I ,  

'DATASET,') 
(?AGE,A,A,SKrP,X(Il),A,A,A); 

DATA(*)=99999.; 
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007420 
007430 
007440 
007450 
oo'r460 
007470 
007480 
007490 
OO'(500 
007510 
007520 
007530 
00'1 5 4 0 
007550 
007560 
007570 
007580 
007590 
007600 
0076 10 
007620 
007630 
007640 
007650 
007660 
007670 
007680 

007700 
0077 1 0 
007720 
007730 
007740 
00'7750 
007760 
007770 
007780 
007790 
007800 
00781 0 
007820 

007840 
007850 
007860 
007870 
007880 
007890 
0079 1 a 
007920 
007930 
007950 
007960 
007961 
QO7970 
007980 
007990 

oo769a 

007830 

DO KEY=1 TO 1120; 
W R I T E  F I L E ( A C E S 0 U T )  FROM (OUTPUT)  KEYFROM ( K E Y ) ;  

END ; 
GO TO ZERO;  
THREE : 
ERROR THREE-1 ;  R E T C = 1 2 ;  CALL P L I R E T C C R E T C ) ;  
PUT FILE ( P R T N T )  EDIT ( 1 ~ ~ ~ 0 0 3  --- PROGRAM 13 T E R ~ ~ N ~ T I ~ ~  DUE TO 

'ERROR COUNT FOR ERROR 3 .  , END I ?  

' O F  DATASET W A S  ENCOUNTERED BEFORE 
'REACHING S T A R T I N G  DATE.!)  
(PAGE,  A, A ,  S K I P ,  A,  A ,  A )  ; 

D A T A ( u > = 9 9 9 9 9 . ;  
DO KEY=I  TO 1120; 

W R I T E  F I L E ( A C E S O U T 1  FROM (OUTPUT)  KEYFROM ( K E Y I ;  
END; 
ZERO: 
I F  DAYcHOUR = 2 THEN GO TO NONE; 
P U T  F I L E  ( P R I N T )  E D I T  ( ' T H E R E  WERE ,ERROR O N E , '  EMPTY RECORDS I ,  

' P R O C E S S E D ,  DATASET WAS CREATED, ) 
( P A G E , A , F ( 1 0 )  , A , A ) ;  

GO TO SUMMARY; 
NONE : 
P U T  F I L E  ( P R I N T )  E D I T  ( s D A T A S E T  WAS CREATED 8111: IS EMPTY') 

SUMMARY; 
I F  ERROR ONE+ERROR TWO+ERROR THREE = 0 THEN GO TO F i N I S N I ;  

( P A G E , A ) ;  

PUT FILE-(PRINT) EDIT ( 9 s  u ii n A R Y o F E R R o R s i .  
'ERHOR NUMBER COUNT',")  

( PAGE, X (  1 0 1 A n  SKI P(2 1 , Kc 1 3 1 A , SKIP, A )  E 
I F  ERROR - ONE > 0 THEN PUT F I L E  (PRINT) E D I T  d ' O O 1 '  ,ERROR-ONE) 

I F  ERROR - TWO = 1 THEN PUT F I L E  ( P R I N T )  E D I T  ( ' 0 0 2 ' , E R R O R  TWO) 

I F  ERROR THREE = 1 THEN PUT FILE ( P R I N T )  EDPT ~ ' 0 0 3 ' ~ E ~ R ~ ~  THREE) 

(SKIP, X (  1 7 )  $ A ,  X i  14 1 ,F(5  1 ) a 

(SKIP 1[( 17) e A ,  XCTY) ,F(5  1 1 ; 
I 

(SKIP e X( 17) A ,  XSTLa) , E ( 5  11 ; 
F I N I S H :  
CLOSE F I L E  (ACESOUT) ;  GO T O  END-OF-FILER; 

END ERROR ._ R O U T I N E ;  
%PAGE : 

/* THIS ROUTINE DETERMINES IF THE DATA IS REASONARE.E AND 
REASONABLE DATA; PROC(DATA) REORDER; 

RESPONDS ACCORDINGLY */ 
DCL DATA( 160.24) FLOAT DEC(6)  I) 

( H I G H ( 1 6 0 )  ,LOW( 160) , R E P L A C E ( 1 6 8 ) )  FLOAT D E C ( 6 )  
iI,J) FLOAT B I N A R Y ( 3 1 ) ;  

I= l ;  I F  I=l THEN GO TO WORK; RETURH; 

LOW(+)=-40. ; X E P L A C E ( * ) = 9 9 9 9 9 .  ; HIGH(*)=300. ; 
WORK: 

DO I=1 T O  10; 
LOW(I)=O.; 

END; 
DO I = 11.12; 

LOW(I)=50.0; END; 

HIGH(1)=22000.; HIGH(2)=10000.; 
HIGH(3)=20000.; HXGH(4)=HIGHIl); 

~ow(13) ,LOW(I~) ,EOW(I~) , L O W ( I ~ ) = O . O ;  
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0080 1 0 
008020 
008030 
008040 
008050 /* 
008060 
008070 
008080 
00RO90 
0081 00 
0081 10 
0081 20 

008 1110 
0081 50 
0081 60 
0081 T O  
0081 80 
008190 
008200 
0082 10 
008220 
008230 
00R240 
008250 
008260 /* 
008270 
008280 
008290 
008300 
0083 10 
008320 
008330 
008340 
008350 
008360 
008380 
008390 
008400 /" 
0084 10 
008420 
008430 
008440 
008450 
008490 
008500 
00851 0 
008520 
008530 
008540 
008550 
008560 

008590 
008600 
008620 
008630 
008640 

008130 /* 

0085n1 

/" 

/" 

/" 
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008650 
008660 
008670 
OW3700 
0087 10 
008720 
008730 
008740 
008750 
008760 
008770 
008780 
008790 
008800 
00881 0 
008820 
008830 
008840 
008850 
008860 
008870 
008880 
ooamo 
008900 
0089 1 0 
008920 
008930 
008940 
00895 0 
008960 
008970 
008980 
008990 
009000 
oogo? 0 
009020 
009030 
009040 
009050 
009060 
009070 

HIGH(145)=HIGH(33); LOW(145)=0.; 
DO I = I  TO 160; 

DO J = 1 TO 24; 
IF DATA(I,J)>HIGH(I) THEN DATA(r,J>=REPLACE(X); 
IF DATA(I,J)<LOW(I) THEN DATA(I,J)=REPLACE(I); 
END : 

END : 

END REASONABLE--DATA ; 

SORTER: PROC(S0RT) REORDER; 

RETURN; 

%PAGE; 

/* TflIS ROUTINE SORTS THE INPUT DATA INTO ASCENDING ORDER BASED 
ON THE DATE-TIME GROUP */ 

DCL ACESIN EXT FILE, 
CARD 1120 CHAR(1120) VARYING, 

(RETGRN CODE,SORT) FIXED BIMARY(31) 

SORTIN EXT FILE; 

CARD-~~O CHAR(~~O) VARYING, 

PL I s RTA-B UI LT IN 

ON ENDFILECACESLN) GO TO END-OF-SORT; 
READ: 
CARD 960=" ; 

DO RETURN CODE=I TO 13; 
GET FILE(ACESIN) EDIT (CARD c 11209 (~(1120)); 

CARD 9KO=CARD 960; ~SUBSTR(CARD-1120,1,72); 
CARD-1 - 120=SUB%R ( CARD - 1 120 8 1 , LENGTH ( CARD-1 120) -80 1 ; 

END; 
CARD 960dARD 960(iSUBSTR(CARD 1120,1,24); 
IF SCRT>O THEN PUT FILE(S0RTOUF) EDIT (CARD 960)  (A(960)); 

ELSE PUT FILE(SORTIN1 EDIT (CARD-960) (z(960)); 
GO TO READ; 
END OF SORT: CLOSE FILE(ACES1N); 
IF sOR;'i>O THEN DO; CLOSE FILE(SORT0UT); RETURN; END; 
CLOSE FILE(S0RTIN); 
CALL PLISRTA(' SORT FIELDS=(949,6,CH,A,955,6,CH,A) ' e  

PUT FILE(PRINT) EDIT ('SORT RETURN CODE = ',RETURN - CODE,") 
RETURN; 

RECORD TYPE=F,LENGTH=(960) ' +51200,RETURN-CODE); 
(SKIP(2) ,A,F(5) ,SKIP,A); 

END SORTER; 
%PAGE: 
END OF FILER: END FILER: 009080 . - 

READY 
END OF DATA- 
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Appendix A.3 

SUMMARY 

DSNAHE= ' I JI.. a SUMMARY. P L I  
000010 /***%*E** A M M U A I. C Y C L E E Y E: R 6 Y S Y S T E M ******a*/ 
000020 /*  

000040 J C L .  R E Q U I R E D  T O  R U N  " T H I S  P R O G R A M  
000050 
000060 //ACESSUH EXFC PGM=S[IMMARY, PARM='ISA(20K9 4 K ,  4 ) / O P T I O N  , R E G I O N = 2 7 0 K  
000070 / /STEPLIB DD DSN=PLT .LTNKLIR,  U N I T = % 3 1 4  VOL=SEH=MVT21Q D I S P S H R  
000080 // DD DSN=HOI,HAM. PRIVATF,, l . IBRARY ,1'YIT=231 Jd ,VOL=SER=UTACEI  
000090 // D I S P =  (OLD, K E E P )  
0001 00 //SYSPRINT DD SYSOUTzA 
000 1 10 / / S Y S P H T  1 DD SYSOUT=A 
000120 / / S Y S P R T 2  DD SYSOU'1'=A 
O O O l 3 O  //SYSPRT3 DD SYSOlJT=A 
000140 / / P L O T S  DD U N ~ T = S Y S ~ A , ~ S N = b & P L O T D B T B , S P A C ~ = ~ ~ Y L , ( l 9 l ) , R L S E ) ,  
000150 // DCB=(RECFM=FB,  LRECL=80,  BI.#SlZE=800) 
0001 60 / /TOTAL DD DSN-ACES. DATA. TOTAJS,  U N I T 9 3  1 4 ,  
000170 // VOL=SER=UTACE1,DISP=(OLD,KEEP)  

000030 

000180 //ACEDATA DD nssa=r,CEs.DArA.DXXXXX,UNIT=331Ys 
000190 // VOL=SEH=U i'ACE. 1 ,  DISP= (OLD * K E E P )  
000206 // 
00021 0 
000220 
000230 */ 
000240 SUMMARY: P R O C ( 0 P T I O N )  OPTJBNS!MAIM) REORDER; 
000250 
000260 S Y S P R I W T  EXT F LLE P R I M ,  
000270 O P T I O N  CHAR ( 100) VARYTHG I 
000280 P R I O R I T Y  BUIJ.TTN, 
0002!g0 TASK 1 T A S K ,  
000300 ( E P I T E P 2 . E P 3 )  EVENT, 
000310 (CODE 1 CODE21 F I X E D  BINARY( 3 1 ) , 
000320 ( M A X ,  P L I R L T C )  BUILTIN, 
000330 R E L A T I V E  FIXED M N A R Y  ( 15) ; 
000340 OPEN FILE(SYSPRI!.JT) L I N E S I Z E (  132);  OPEN F I L E ( A C E B A T A ) ;  
000350 /* 
000360 S E T  TASK 1 TO TIIF: bl.IAXTib~UM ACLOhABLE P R I O R I T Y  AMB SET RELATIVE TO 
000370 
000380 TASK AND NEEDS HIGHER P R I O R I T Y  ' fO FINISH AT THE SAME TIME A S  
000390 TASKS FLOTPLI AND MISSW'C. 
000400 */ 

000420 
000430 CALL MISSIMG(CODE19 PRTORT'i"Y(REiATILVE) E V E N T ( E P 2 ) ;  
000440 CALL PLOTPiI(OPTIOM,CODF2) PR~ORTTY(RELA' i ' 1VE)  EVEN'T(EP3)  ; 
000450 /* 
000460 WAIT FOR THE COMPLFTTON OF BLI, THE TASKS BEFORE TERMINATING THE 
000470 PROGRAM. 
000480 */ 
0004g0 WAIT ( E P l , E P 2 , E P 3 ) ;  
008500 CODEl=MAX(GQDE1,CODE2f; 
0005 10 CALL F I J R E T C  ( CODE 1 ; 
000520 %PAGE ; 
a00530 /* 

DCI, ACEDATA EXT F I L E  RECORD D I R E C T  INPUT KEYED E N V ( R E G I O N A L ( l ) ) ,  

A SMALLEE P R I O R I T Y  RECAilSE TASK A N A L I Z E  IS A LONG EXECUTING 

000410 F R I O R J T Y ( T A S K  1 )=2Q; R E L A T I ~ E = r W I n R Z T Y ( T A S K  l)-! ; __ 
CALL, AMALIZE TASK(TASK 1 )  E V E N T ( E P 1 ) ;  
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000540 
000550 
000560 
000570 
000580 
000590 
000600 
0006 10 
000620 
000630 
000640 
000650 
000660 
000670 
000680 
000690 
000700 
0007 1 0 
000720 
000730 
000740 
000750 
000760 
000770 
000780 
000790 
000800 
0008 10 
000820 
000830 
000840 
000850 
000860 
000870 
000880 
000890 
ooogoo 
ooog10 
000920 
000930 
000940 
000950 
000960 
000970 
000980 
000990 
00 1000 
001010 
00 I 020 
001030 
00 1 040 
001 050 
001 060 
001 070 
001 080 
00 1 090 
001 100 

M I S S I N G  - P R I N T S  T I E  POURS FOR WHICH THERE IS NO DATA AVAILABLE 
I N  T H E  ACES DATA FILE.  

*I 
M I S S I N G :  P R O C ( C O D E 1 )  O P T I Q N S ( T A S K )  REORDER; 

DCL S Y S P R T 1  EXT F I L E  P R I N T ,  
ACEDATA EXT F I L E  D I R E C T  INPUT RECORD KEYED ENV(REGIONAL(  1 ) , 
CODE1 F I X E D  BINAR'P!31) ,  
(COUNT,DAY,HOUR,TABLE(168),PBCE NO,LXNE-LENGTH,S, 

RECORD T A B L E (  159) , A E G O R D , N U M B , . ~ R R O R , E ~ R O R _ T A B L E (  153,168), 
J ~ DATET~)  ) FIXED BINARY ( I 5 )  

1 INPUT DATA, 

RECORD NO F I X E D  D E C ( 5 ) ;  
2  DATA(^^) FLOAT DEC(~), 

OPEN FILETSYSPRTI) LINESIZE( 132);  CODEI-O: 
RECORD N O = O ;  R E A D  FILE(ACEMTA) ~ ~ ~ @ ~ r ~ p ~ ~ T  DATA) M E Y ~ E C O R D - N O ) ;  
DATE(IT=DATA(Z); D A T E Q I ~ D A T A ~ ~ ) ;  D W T E ( ~ I = ~ A T A (  1 ) :  
COUNT-0: 

/* 
SCAN LOOP CHECKS THE INTEGRATION T I M E  I N  RECORD NUMBER 159. 
I F  T H I S  NUMBER IS 99993. THEN THERE 15 NO DATA FOR THE HOUR. 

*/ 
SCAN: DO DAY=! TO '7; 

RECORD N O = ( D A Y - 1 ) " 1 6 0 + 1 5 9 ;  
READ F ~ L E ( A C E D A T A )  I.NTO(INPUT .._ DATA) KEY(RECORD-PJQ~,;  
DO HOUR=l TO 24; 

I F  DATA(MOUR)=$9999 .  THEN DO; 
COUNT=COUNT+l TABLE(@OUNT)= (DAY-1 )"24+HOUR 

END SCAN;  PAGE N O = 1 ;  
PUT FILE(SYSPRTI) EDIT ( I#* *+*  s u n A R Y  O F  F I L E  

fF 0 R ,DATE( 1 ) , I P S  ,DATE ( 2 )  , 1 ' , D A T E ( 3 ) ,  *****I ,  

'PAGE',PAGE NO,") 
(PAGE,X(353 , ~ . A ~ F ( 2 1  , A , F ( 2 )  ,A,F(21 , A , X ( 2 6 )  ,A,F(5) ,SKIP,A); 

P U T  F I L E ( S Y S P R T 1 )  E D I T  ( I * * *  LISTSNG O F  HOURS FOR WHICH THERE IS 
'NO DATA * * * I  ( s e I P ( 3 ) , X ( 4 0 ) , A , A , s K I P , A ) ;  

I F  C O U N T = 1 6 8  THEN C Q D E 1 2 4 ;  
IF COUNT=O THEN 

PUT F I L E ( S Y S P R T 1 )  E D I T  (I---- THEHE ARE NO M T S S I N G  HOURS ----I 1 
( S K I P , A ) ;  

E L S E  DO; L I N E  LENGTII=r l l ;  
P U T  F I L E  ( S Y S P x T  1) EDIT ( ---I T I E  FOI,L.OWZNG HOURS ARE M E S S I N G  * ,  

DO I=l TO COUNT; 
1 - - - - f )  (SKIP(31,A.A); 

L I N E  LENCTH=LTNE LENGTH+S.; 
I F  L I N E  L E N C T H > l 3 2  THEN DO; L.TNE-LENGTHz46; 

I F  I=COUNT THEM 

E L S E  

PUT E I L E ( S Y S P R T 1 )  EDIT ("1 ( S K I P , X ( 4 1 )  $ A ) ;  END; 

PUT F I L E ( S Y S P R T 1 )  E D I T  ( T A B I . X I 1 ) )  ( F ( 4 ) ) ;  

PUT F I L E ( S Y S P R T 1 )  E D I T  (TABLE(I),','> ( F ( 4 ) , A ) ;  
END; END; E R R Q R = O ;  RECORD - TABLE(*)=O; 

/* 
OTHER LOOPS CHECKS FOR M I S S I N G  DATA I N  THE I N D I V I D U A L  RECORDS 
NOT ALREADY INCLUDED IM TME SCAN CHECK. 

*/ 
OTHER: Do DAY=I TO 7; 

RECORD NO=(DAY-1)"160 ;  
DO REC&D=l T O  159; 

RECORD NO=RECQRD N O + l ;  - .- 001 110 
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00 1700 
001 71 0 
001 720 
001 730 
001740 
00 1750 
00 1760 
001 770 
001 780 
001 740 
o m o o  
aol$lo 
00 1 820 
001 830 
001840 
001 850 
001860 
00 1 870 
001 880 
00 1890 
00 1 900 
001 91 0 
00 1 920 

001930 
001 940 
001950 
00 1960 
001970 

001 990 
002000 
0020 1 0 
002020 
002030 
002040 
002050 
002060 
002070 
002080 
002090 
002 1 00 
002 1 'I 0 
002 120 
002 1 30 
002 140 
002150 
002l60 
0021 70 
0021 80 

002200 
00221 0 
002220 

002240 
002250 
002260 
002270 

00 I 9ao 

0021 go 

002230 
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002280 
002290 
002300 
0023 10 
002320 
002330 
00 2 3 4 0 
002350 
002360 
002370 
002380 
00?390 
00?400 
0024 10 
002420 
002430 
002 4 4 0 
002450 
002460 
00 24'(0 
00 2U 8 0 
00?490 
00250cj 
0025 4 0 
002520 
002530 
0025110 
002550 
002560 
00 2 57 0 
002580 
002590 
002600 
00261 0 
002620 
002630 
002640 
002658 
002660 
002670 
002680 
002690 
002' /00 
00271 0 
002'120 
002730 
002740 
002750 
002760 
002770 
002780 
002790 
002800 
00281 0 
002810 
002830 
0028'10 
002850 

DO ,J=l TO 168; 
YT ARRAY(J)=YT ARRAY(J)+Y-ARRAY(J); 
IF-YT AHRAY (J I-> 99998. THEM YT ARRAY (J 1 =99993. ; - - 

END; 
END; CALL kdRlTE CARDS(YT-ARRAY) ; 
DO 1-8,9,1~E1,10~ 

END; YT ARRAY(*)=O.; 
REC=8;  
DO I=1 TO 168; 

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

Ci4L.L READ CARDS (Y ARRAY, REC) ; 

CALL WRITE CARDS (Y ARRAY) ; - I - ... 
- 

- 

IF Y ARRAY(1) < 100. THEN DO; Y ARRAY(I)=O.; GO TO Al; END; 
IF YTT'lTTT ARRAY(I)=99999. THEN-DO; Y ARRAY(1)rO. ; GO TO A1; END; 
IF Y ARRAYTI) = 99999. THEN DO; Y ARRAY(T)=O.; GO TO AI; END; 
( N O O ~ ~ , , N O ~ ~ ~ V , N O U F I . . ) :  Y AHRAY(I)=YTTTTTT ARRAY(I)/Y ARRAY(I); 

I - - 
Al: 
IF Y ARR.&Y(I) > 99999. T H E N  Y ARRAY(I)=99999.; 

I 

END;  CALL WRITE CARDS(Y ARRAY); 
REC=141; CALL READ CARD$(Y ARRAY,REC); 
DO I=l TO 168; 

I 

IF Y ARRASIII) < 100. THEN DO; Y ARRAY(I)=O.; GO ~ 2 ;  END; 

IF Y ARRAYTI) = 99999. THEN DO; Y-ARRAY(I)=O.; GO TO AZ; END; 
IF YTTTTTT ARRAYiI)=99999. THEbj-9O; Y ARRAY(I)=O.; GO TO A2; END; 

(NOOFL, NOZDTV, NOUFL) : Y ARRAY (1 )=YTTTTTT ARRAY(1) /Y ARRAY (I) ; 

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

..-. - _._ 
A2: 

E M D ;  CAG, WHITE C ~ R D S  CY ARRAY) ; CALL WRITE CARDS(YTTTTTT ARRAY) ; 

R E C = ~ ~ ;  CALI, R E A D  CARDS (YTARRAY, RE@) ; 
WET nu~..i?slu AFRAY.YT AXRAY); CALL WRITE CARDS (Y ARRAY); 

REC=138;"^CAIaX. READ CARDSTY ARRAY,REC) ; CALI,-WRITE CARDS (Y ARRAY) ; 
RECz139; CALL READCARDS (YT ARRAY, REC) ; 
CALI.. WET SULRCY ARRAY;YT ARRAY);  CALL WRITE CARDS(Y ARRAY); 
/* CHANCi-D 1-30-79 
R E C = 4 9 ;  CALL READ CARUS(Y ARRAY,REC); 
/* 2-20-79 MULTIPLY REC-50 BY 2 ,  FOR WEEKS JAM1 JAN8 * /  
REC=50; C.4L.L READ CARDS(YT ARRAY,REC); 
R E C = ~ I  ; CALL READCARDS (YTT- ARRAY, REC) ; 
BO I=1 TO 168; 

R E C = 1 0 0 ;  CALL R A D  CARD?(Y ARRAY,REC); CALL WRITE CARDS(Y ARRAY); - 

-~ - 

ADD 48,50,59 FOR TOTAL EON HOUSF EQUIP */ 

I 

YTT ARRAY(i)=YTT ABRAY(I)+YT ARRAY(Ij+ Y ARRAY(1); 
IF TTT - ARRAY(I) 7 99999. THEE YTT-ARRAY(T)=~~~~~.; 

END; 
CALL WRITE CARDS(YTT A R R A Y ) ;  
/* ACES Vs CONTROL --HOUSES 2-20 */ 
R E C = 1 4 1 ;  CALL READ C4RDS(Y ARRAY,REC); CALL WRITE CARDStY ARRAY); - - 
CALL WRITE CARDS (YTT ARRAY); 
CALL WRITECARDS IY AARAYj ; CU1.L WRITE CARDS (YTT ARRAY) ; 
i s  ACES VS-CONTROL-vs SOLAR HOUSES 2-20 *I 

R E C = ~ ~ ;  CALL READ-CARDS(YT ARRAY~REC); 

REC=~O; CALI, READ-CARDS (YT-~TT ARRAY, REC) ; 

- 

R E C z 3 6 ;  CAIJ. READ CARDS(Y ARRAY,REC); 

REC=38; CALL REAECARDS(Y?'T ARRAY,REC) ; 
REC=39; 

DO I=l TO 168; 

CALL READ-CARDS (YTTT ARRAY, REC) ; 
- - 

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

IF Y AARAY(1)>99939. THEN Y_ARRAY(X)=99999. ; 

.... - - +YTTTT ARRAY (TI ; 
- 

E m  : 
CALL W R I T E  CARDS(Y-ARRAY); - 
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002860 
002870 
002880 
002890 
002900 
00291 0 
002920 
002930 
002940 
002950 
002960 
002970 
002980 
002990 
003000 
00301 o 
003020 
003030 
003040 
003050 
003060 
003070 
003080 
003090 
003100 
0031 10 

003130 
0031 40 
003150 
0031 60 
003 170 
003 1 80 
003rg0 
00 3200 
00321 o 
003220 
oo323a 
003240 
003250 
003260 
003270 
003280 
003290 
003300 
00331 0 
003320 
00333s 
003340 
003350 
003360 
003370 
003380 
0033 90 
SO3400 
003410 
003420 
003430 

003120 

REC=51; CALL READ CARDSCY ARRAY, REC) : 
CALL WRITE CARDS (I-ARRAY): 
REC=~O; CAEL READ-CARDS (YT-ARRAY, REC) ; 

/* DO I= 1 TO 168; 
YT ARRAY(I)=YT - ARRAY(I)*2.; 
ENE; */ 

CALL WRITE CARDS (YT ARRAY) ; 
REC=49; CALL READ Cxf?DS(YTT ARRAY,REC); 

DO 1=1 TO 768; 
CALL WRITE CARDS (YTT-ARRAYI~ 

Y - ARRAY(X)=YTT-ARRAY(I)+YT ARRAY(I)+Y-ARRAY(I); 
IF Y I ARRAY(1) > 99999. THEN Y7ARRAY(I)=99999.; 
END; 
CALL WRITE CARDS (Y ARRAY) ; 
R E C = ~ ~ ;  CALL READ CARDSCYTT ARRAY,REC) : 
CALL WRITE CARDS(UTT ARRAY); 

END OF PLOTPL1:-CLOSE FILc(SYSPRT2); CL-OSE FILE(PL0TS); 

RETURN; 
CODz1=6; IF PLOT= 'NOPLOT' THEN CODE1 =4; 

%PAGE: 
/* 

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

*/ 
U BAR: PROC(Y ARRAY) REORDER; 
DcL (Y ARRAY (T68 ) ,YT ARRAY ( 168 1 ) FLOAT DEC( 6 1 

(1,REC) FIXED BIzARY(15); 
REC=67; CALL READ CARDS(Y-ARRAY, REG) ; 

DO I=? TO 168; 
REC=IOO; CALL READ - CARDS(YT - ARRAY~REC); 

IF Y-ARRAY(1) = 99999. THEN YT ARRAY(I)=99999.; 
IF YT ARRAY(I) = 99999. THEN GO TO A; 
YT ARFAY(I)=Y ARRAY(I)-YT ARRAYU); A: 

END; KEC=44; CALK READ I CARDSTY - ARRAY, REG) ; 
DO I = l  TO 168; 

IF YT ARRAY(I) = 99999. THEN Y ARRAY(I)=99999.; 
IF Y KRRAY(1) = 99999. THEN G O T O  B; 
Y - ARRAY(I)=Y - ARRAY(I)/480./YT - ARRAY(1); B: 

END; RETURN; 
END U - BAR; 
%PAGE; 
/* 

*/ 
WET-BULB - CONVERTS FROM HUMIDITY RATIO TO WET BULB 

WET BULB: PROC(Y ARRAY,YT ARRAY) REORDER; 
DCL-(Y ARRAY( 168r,YT ARRAy(168) , C l )  FLOAT DEC(6) 

I FIXED BINARY( 151, 
(EXP,LOG) EUILTIN; 

DO 1=1 TO 168; 
IF YT ARRAY(1) = 99999. THEN Y-ARRAJI(I)=99999.; 

Y AREAY (I )=Y ARRAY (I >*9 / 5 .  +32. ; 
IF Y KRRAY(I) = 99999. THEN GO TO A; 

cT=o. 2 4 * ~  - ARRAY(I) 
+YT ARXAY(I~*(l061.+0.444*Y~ARRAY(I)); 

IF C 1  <= 0. THEN Cl~O.0001; 
Y T ARRAY ( I =LOG ( C'1) ; 
IF-EXP(YT I ARRAY(1)) < 11.758 
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003440 
003450 
003460 
003470 
003480 
003490 
003500 
003510 
003520 
003530 
003540 
003550 
003560 
003570 
003580 
003590 
003600 
00361 0 
003620 
003630 
003640 
003650 
003660 
003670 
003680 
003690 
003700 
00371 0 
003720 
003730 
003740 
003750 
003760 
003770 
003780 
003790 
003800 
0038 10 

003830 
003840 
003850 
003860 
003870 

003a20 

003880 
003890 
003900 
00391 0 
003920 
003930 
003940 
003950 
003960 
003970 

003990 
004000 
0040 10 

003980 

THEN Y ARRAY(I)=O.604+3.484l*YT ARRAY(T)+?.360l*YT ARRAY(I)**2 

ELSE Y ARRAY(I)=3Q. 91 85-397682*YT ARRAY(I1 

- - 
c0.9"71 *YT ARRAY(I)**3; 

+20.5841*YT ARRAY-cI)~*2-1.758*YT ARRAY(I)@*3; 
_I 

- 
Y ARRAY I = (Y ARRAY (I 1-32. ) 15.79. ; -_ 

A: ETD; RETURN; 
END WET BULB; - 
%PAGE; 
/* 

WRJTE-CARDS - OUTPUTS THE PLOT INFORMATION TO BOTH THE PLOT FILE 
AND THE LINE PRINTER 

*/ 
WRITE CARDS: PROC(Y ARRAY) REORDER; 
DCL YARRAY(168) KCAT DEC(6), 

F&T(O:2) LABEL., 
J FIXED BINARY(311, 
I STATIC INIT(0) F I X E D  BINARY(31); 

FMT(0): FORMAT(PAGE,X(50) ,A,F(5) .A,SKIP(2) , 168 F (  10,2)): 
FMT(1): FMT(2): FORMAT(SKIP(2),X(50>,A,F(5),A,SKIP!2),16~ F(10,2)): 
PUT FILEWLOTS) EDIT (Y ARRAY) (a ~(10,2)); 
I=I+l; J=(I-1)/3; J=I-l-J*3; 
PUT FILE (SYSPRT2) EDIT ( *** RECORD ' ,I, ' ~ ~ * '  ,Y ARRAY) - 

(R (FMT(J 1) ) ; 
END WRITE CARDS; 

I 

%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) EOAT DEC(6), 

XKEY FIXED DEC(5). 
(I,J,K,REC) F I X E D  BINARY(15); 

J=-24; 
DO 1=1 TO 7; 

IKEY=(I-l)*16O+REC; READ FILE(ACEDATA1 INTO (INPUT) KEY (IKEY); 
J=J+24; 
DO K=l TO 24: 

END; 
Y ARRAY (J+K) =DATA(K) ; - 

END; RETURN; 
END READ CARDS; 
END PLOTPCI; 
%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 LNPUT KEYED ENV(R@GIONAL(l)), 

TOTAL EXT FILE RECORD DIRECT UPDATE KEYED ENV(REGIONAL(1)). 
SYSPRT3 EXT FILE PRINT, 
RECORD # FIXED DEC(5). 
WEEK #-FIXED DEC(5) INIT(O1, 

2 DATx(24) FLOAT DEC(6), 

2 OLD DATA(100) KOAT DEC(61, 

1 INPUT DATA, 

1 TOTALS, 
- 
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004020 
004030 
004040 
004050 
004060 
004070 
004080 
004090 
004 100 
0041 10 
004 120 
0041 30 
004 140 
004 150 
004 160 
004 170 
004 180 
0041 90 
004200 
00421 0 
004220 
004230 
004240 
004250 
004260 
004270 
004280 
004290 
004300 
00431 0 
004320 
004330 
004340 
004350 
004360 
004370 
004380 
004390 
004400 
00441 0 
004420 
004430 
004440 
004450 
004460 
004470 
004480 
004490 
004500 
0045 1 0 
004520 
004530 
004540 
004550 
004560 
004570 
004580 
004590 

(LINE,LINE N0,PAGE-#,ID,IM,IY,EXPERIMENT,ZERO) FIXED BINARY(151, 
TITLE CHARTlOg), 
(TRUNC,MAX,LENGTH,SUBSTR,INDEX) BUILTIN, 
PRINT FILE VARIABLE, 
HEAD DATE CHAR(38): 
PAGE ?,RECORD #=O; LINE=132; PRINT=SYSPRT3; 
OPENFILE (SYSFRT3) LINESIZE(L1NE); 
READ FILE(ACEDATA) INTO (INPUT-DATA) KEY(RECORD # I ;  
IY=DATA( 1 ) ;  IMzDATA(2); IDzDATA(3); EXPERIMENT=cATA(4); 
TITLE='***** A N N U A L C Y C L E E N E R G Y ' ; I  

' S Y S T E M  D E M O N S T R A T I O N  ' I !  
'P R 0 J E C T *****'; 

HEAD DATE= 'ANALYZED FOR WEEK BEGINNING - ' I I CHARS(1M) I - 
t / l  I I LHARS(ID) I I ' / I  I I WARS(1Y); 
ZERO=l . ; 

CALL WEEK(EXPERIMENT,ZERO); 
CALL ACESSUM; 
CALL ENVELOPE ; 
CALL TIME OF DAY; 
CALL WEEKTEXFERIMENT, ZERO) ; 

IF INDEX(OPTION, 'ZERO')>O THEN ZERO=O; 

%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(l), 
C2 CHAR@) VARYING, 
C1 CHAR(20) VARYING; 
C 1 =NUMBER ; C2= ' ' ; 
DO 1=1 TO LENGTH(C1); 

C=SUBSTR(Cl,I, 1); 
IF C=' ' THEN C=' '; 

ELSE C2=C2I I C; 
END; I=LENGTH(M); 
IF 1=1 THEN RETURN('0' I I Q) ; 

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 REBRDER; 
DCL-(ACES ARRAY(55.102) ,CONTROL_ARRAY(55,102)) CHAR(11, 

ARRAYT24) FLOAT BINARY, 
(I,J,K,L,CODE) FIXED BINARY(lS), 
PLOT HEAD CHAR(52); 
PLOT IEAD='WORST DAY POWER USE (O=CONTROL I I I 

CALL TITLING(TITLE,PRIMT,LINE,PAGE # I ;  LINE NO=O; 

CALL MEADING(PLOT - HEAD,PRINT,LINE,LINE NO); 

- 
'HOUSE, I=ACES HOUSE)'; 

PRINTzSYSPRT3; CONTROL ARRAY(*,*)=' '; 
CALL HEADING (HEAD DATE, PRINT, LINETLINE-NO); LINE-NO=l; 

ACES - ARRAY(*,*)=' '; ACES - ARRAY(18, 1),ACES-ARRAY(3O,l)='Pt; 
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004600 
0046 10 
004620 
004630 
004640 
004650 
004660 
004670 
004680 
004690 
004700 
00471 0 
004720 
004730 
004740 
004750 
004760 
004770 
004780 
004790 
004800 
00481 0 
004820 
004830 
004840 
004850 
004860 
004870 
004880 
004890 
004900 
00491 0 
004920 
004930 
004940 
004950 
004960 
004970 
004980 
004990 
005000 
0050 10 
005020 
005030 
005040 
005050 
005060 
005070 
005080 
005090 
005 1 00 
0051 10 
005 120 
005 1 30 
005 140 
005 150 
0051 60 

ACES ARRAY(19.1) ,ACES ARRAY(25.1) ,ACES_ARRAY(33,1)='0'; 
ACESARRAY(20,l) ,ACESARRAY(37,l)='W; ACES ARRAY(21 , l)='E'; 
ACESARRAY(22,1)='R'; ACES ARRAY(24, l)='C'; 
ACESARRAY(26,l) ,ACES_ARRAY(34,l)='W'; ACES ARRAY(27, l ) = ' S ' ;  
ACESARRAY(28,1)='U1; ACES ARRAY(2g,l)='M' ; 
ACESARRAY(31,1)='T1; ACESARRAY(32,1)='1'; 
ACESARRAY(36,1)='K1; ACES-ARRAY(38,1)='Ht; 
ACESARRAY(55,46)='T'; ACES ARRAY(55,47)='1'; 
ACESARRAY(55.48)='M1 ; ACESARRAY(55,49)='E1; 
ACESARRAY ( 55.5 1 ) = ' 0 ; ACESARRAY (55.52 = ' F ' ; 
ACESARRAY(55,54)='D1; ACES--ARRAY(55,551-'A' ; 
ACESARRAY(55,56)='Ys; ACESARRAY(1 ,4)='Oi; 
ACESARRAY ( 1 1,4)= '8 ' ; ACES 'jiiRRAY(21 4)= '6 ; 
ACESARRAY (31.4)~ '4 ' ; ACESARRAY(41,4)= '2 ' ; 

- - 

- 

I 

AC ESARR AY ( 1 ,3 ) = 1 1 1 ; 
A C ESIAR R A Y ( 5 1 .4 = ' 0 ' ; 
DO I=l TO 10; 

ACES ARRAY(53, I*4+4 1 ) = ' 1 ' ; - 
END : 
DO 1=1 TO 5; 

ACES ARRAY(53,1*4+81)='2'; 
END; 
ACES ARRAY (53,6 1 ,ACES ARRAY (53.46 , ACES-ARRAY(53.86 ) =  ' 0 '  ; 
ACESARRAY(53, IO) ,ACES ARRAY (53.50) ,ACES-ARRAY(53 9 90 ) =  ' 1 ' ; 
ACESARRAY (53.14) , ACESARRAY (53,541 ,ACES-ARRAY(53 94 ) =  '2' : 
ACESARRAY (53.181 ,ACESARRAY (53,581 ,ACES.-ARRAY(53,98 ) =  '3 ' ; 
A c ESAR RAY ( 5 3 ,22 1 , AC ESA R R A Y ( 5 3 62 , AC ES-A R RAY ( 5 3 . 1 0 2 = ' 4 ' ; 
A C ESAR R A Y ( 5 3 .26 ) , AC ESA R R A Y ( 5 3 ,66 = ' 5 ; 
ACES-ARRAY( 53.30) ,ACESARRAY(53, T O ) =  '6' ; 
ACESARRAY(53.34) .ACESARRAY(53,74) = '7 ' ; 
ACESARRAY (53,381 .ACESIARRAY (53.78) = '8 ' ; 
ACESARRAY(53,42) ,ACES ARRAY(53.82)= '9 ' ; 
DO Iy2 TO 50; 

- 

I_ 

ACES ARRAY(I,6),ACES-ARRAY(I,102)='I'; - 
END: 
DO I=7 TO 101; 

END; 
DO 1=1 TO 51 BY 10; 

END; 

ACES I ARRAY(l,I),ACES_ARRAY(51,1)='-'; 

ACES - ARRAY(I,6),ACES - ARRAY(I,102)='+'; 

DO I=10 TO 98 BY 4; 

END; COEE=l; 
ACES ARRAY(l,I),ACES-ARRAY(51,1)='+'; 

LLO: CALL PEAK( ARRAY, CODE) : 
LL1: DO I=1 TO 24; 

J=TRUNC( MRAY(I)*5. +O. 5) ; J=51 -J; 
IF J<l THEN J=1; 
IF J>50 THEN J=51; 

ELSE DO; 
DO K=J TO 50; 

DO L=I*4+3 TO I*4+5; 
IF CODE=l THEN ACES-ARRAY(K,L)='l'; 

ELSE CONTROL ARRAY(K,L)='O'; - 
END LL1; 
CODE=CODE+I; IF CODE=2 THEN GO TO LLO; 
DO 1 = 1  TO 55: 

005 170 PUT FILE(SYSPRT3) EDIT ((LCES ARRAY(1.J) DO J=1 TO 102)) 
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005 180 
005 1 90 
005200 
0052 1 0 
005220 
005230 
005240 
005250 
005260 
005270 
005280 
005290 
005300 
005310 
805320 
005330 
005340 
005350 
005360 
005370 

005390 
005400 
0054 10 
005 420 
005430 
005440 
005450 
005460 
005470 

005490 
005500 
0055 10 
005520 

005380 

005480 

(SKIP,X(12),102 A(1)); 

(SKIP(O),X(12),102 A(1)); 
PUT FILE(SYSPRT3) EDIT ( (  ONTROL-ARRAYII,J) DO J=1 TO 102)) 

IF 1=11 I I=21 I I=31 I I=41 THEN 
PUT FILE(SYSPRT3) EDIT ((95) I - ' )  

(SKIP(0) ,X(18) ,AI; 
END; 
RETURN ; 

%PAGE ; 
/* 

PEAK - PRODUCES A TABLE OF THE PEAK HOURLY POWER CONSUMPTION 
FOR BOTH THE ACES AND CONTROL HOUSES 

*/ 
PEAK: PROC( B R A Y ,  CODE) REORDER; 
DCL (03DE,I,DAY) FIXED BINARY(151, 

( PRRAY(24) ,TOTAL,TOTALl ,ARRAY1(24)) L O A T  BINARY; 
ARRAY(*)=O.; TOTAkO.; 
DO DAY=I TO 7; 

TOTALld.; 

IF COD2=2 THEN GO TO LLO; 
READ FILE ( KEDATA ) INTO (INPUT DATA KEY(RECORD-#) ; 

RECORD #= (DAY-1 )* 16Ot5; 

CALL CHECK(INPUT DATA ): RECORD-#=RECORD #+I : ARRAYI~DATA; 
READ FILE ( ICEDATA) INTO (INPUT-DATA KE?(RECORD-#); 
CALL CHECK(INPUT DATA 1; RECORD-#=RECORD-#+I - ; 
ARRAY 1 =ARRAY I+DATA; 
READ FILE( PCEDATA) INTO (INPUT DATA) KEY(RECORD-#); 
CALL CHECK(INPUT DATA 1: RECORD-#=RECORD - - #+I  : 
ARRAY I =ARRAY I+DATA ; 
READ FILE( KEDATA INTO (INPUT DATA 1 KEY(REC0RD - # )  ; 
CALL CHECK(IWPUT DATA 1: RECORD-#=RECORD - - # + I  ; 

READ FILE( C E D A T A  ) INTO (INPUT - DATA 1 KEY(REC0RD - 1) ; 
CALL CHECK(1NPUT DATA 1: 
ARRAY I =ARRAY I+DATA : GO TO LL I : 

ARRAYl=ARRAYl+DA?A; 

005530 /* CHANGED 2-5-79 2-20 REC=50*2. */ 
005540 LLO: RECORD #=RECORD #+44; 

READ FTLE( ACEDATA) INTO (INPUT DATA KEY(RECORD t 005550 - 
005560 CALL CHECKUNPUT DATA 1; ARRAYIGDATA; 
005570 /* CHANGES MADE 2-5-7979 */ 

I 

005580 
005590 
005600 
0056 1 0 
005620 
005630 
005640 
005650 
005660 
005670 
005680 
005690 
005700 
0057 1 0 
005720 
005730 
005740 
005750 

RECORD #=RECORD #+I ; 
READ FTLE( ACEDATA) INTO (INPUT DATA) KEY(RECORD-# ; 
CALL CHECK(INPUT DATA 1; ARRAYI;ARRAYI+DATA; 

READ FXE( PGEDATA) INTO (INPUT DATA) KEY(RECORD - # I ;  
CALL CHECK(INPUT DATA 1; ARRAYI:ARRAYI+DATA; 

RECORD #=RECORD x+l; 

/* CHANGES MADE TO ADD-RECORDS 48,50,51 FOR CON HOUSE*/ 
LL1: W 1=1 TO 24; 

END ; 
IF TOTALI>TOTAL THEN DO; TOTAL=TOTALI; 

TOTALl=TOTALl+ARRAYl(I); 

ARRAYZARRAYl; END; 
END : 
RETURN; 

%PAGE: 
/* 

CHECK - CONVERTS THE ELECTRICAL CONSUMPTION FROM WATTS TO 
KILOWATT-HOURS FOR PEAK. IF THE VALUE = 99999. 
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005760 
005770 
005780 
005790 
005800 
0058 10 
005820 
005830 
005840 
005850 
005860 
005870 
005880 
005890 
005900 
00591 0 
005920 
005930 
005940 
005950 
005960 
005970 
005980 
005990 
006000 
00601 0 
006020 
006030 
006040 
006050 
006060 
006070 
006080 
006090 
0061 00 
006110 
0061 20 
0061 30 
0061 40 
006150 
0061 60 
0061 70 
006 1 80 
006190 
006200 
0062 1 0 
006220 
006230 
006240 
006250 
006260 
006270 
006280 
006290 
006300 
no63 I o 
006320 
006330 

THEN 0. IS RETURNED 
*/ 

CHECK: PROC(1NPUT) REORDER; 
DCL 1 INPUT,  

2 DATA(24) FLOAT DEC(61, 
I FIXED BINARY(15); 

DO 1 = 1  TO 24; 
IF  DATA(I)>=ggggg.  THEN D A T A ( I ) = O . ;  

ELSE DATA(I)=DATA(I)/lOOO.; 
END; 
R E T U R N ;  

END CHECK;  
END PEAK: 
END TIME OF DAY; 

- I  

$PAGE; 
/" 

ENVELOPE - PRODUCES THE LEAST SQUARES FIT OF THE B U I L D I N G  LOADS 
VERSUS OUTSIDE A I R  TEMPERATURE 

*/ 
(NOOVERFLOW,NOUNDERFLOFI,MOZERODIVIDE): 
ENVELOPE: PROC REORDER; 

DCL (COOL 50,COOL 150,COOL OTHER,NEAT 50,HEAT 150,HEAT OTHER, - 
COOL-ALL, HEAT ALL ~ DAYTHOUR ) RXED B I N A R Y 7 1  5 )  , 

HEADI-CHAR (8 1 
(SOLAR(24)~COOLING(24),HEATING(24),COOL A R R A Y  55 (2 ,168) ,  

COOL A R R A Y  150 (2,168 ) ,COOL A R R A Y  OTHER<2,1687, BREAK EVEN, 
HEATARRAY-50(2,168) ,HEAT xRRAY-T50(2,168), 
COOLARRAYALL(2,168) ,HEAT A R R A Y  ALL(2,168) * 

- 

H E A T A R R A Y - O T H E R  (2,168 ,SUM x, srrpl Y , SUM x Y , SUM x SQUARED,  
Y INTERCEPT, SLOPE) FLOAT BIGARY; .- - -- 

COOL 50,COOL 150,COOL OTHER,HEAT 50,HEAT 150,HEAT OTHER=O; 
I - - - 

H E A T ~ A L L  ~ COOL ALL=O; 

READ FTLE( KEDATA INTO (INPUT DATA 9 K E Y  (RECORD-#) : 
S O L A R ~ D A T A ;  RECORD //=RECORD +i32; 

LLO: DO D A Y = 1  TO 77  
RECORD # =  (DAY-1 )*I  60+l43; 

CALL F I L L 1  ( H E A T I N C , R E C O R D  - 3 ) ;  
RECORD #=RECORD C-i-1; 
CALL FTLL2 ( CDOEING, RECORD-# 1 ; 
RECORD #=RECORD 6988; 
R E A D  FTLE ( LCEDATA INTO (INPUT-DATA 1 K E Y  (RECORD-!!) ; 
DO HOUR=l TO 24; 

IF  DATA(HOUR)=99999.  THEN GO TO LL2; 
IF COOLING(HOUR)=99999. THEN GO TO LL1;  
I F  COOLING(HOUR)=O. THEN GO TO L L I ;  
COOL ALL=CC)OL ALL+1; 

COOLARRAYALL(2, COOLALI,)=D.ATA(HOUR 1; 
C O O L A R R A Y  ALL( 1 ,  COOL ALL)=COOLING(HOUR 1 ; 

IF GLAR (HOUR 1 <50. THEN DO ; 
COOL-5O=COOL 50+1; 
COOL A R R A Y  5 5 ( l  ,COOL 50)=COOLING(HOUR); 
COOLARRAY5 0 (2 , COOL-'50 ._.. =DATA( HOUR ; GO TO LL2; 

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

- I 

COOL 15O=COOL 150+1: 
C O O L A R R A Y  150( 1 ,COOL 150)=COOLING(HOUR); 
COOLARRAY-l50(2,COOL--15O)=DATA(HOUR); GO TO LL2; 

E N D ;  C ~ L  -_ OTHERXOOL - OTHER+I ; 
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006340 
006350 
006360 
006370 
006380 
006390 
006400 
0064 10 
006420 
006430 
006440 
006450 
006460 
006470 
006480 
006490 
006500 
00651 0 
006520 
006530 
006540 
006550 
006560 
006570 
006580 
006590 
006600 
0066 10 
006620 
006630 
006640 
006650 
006660 
006670 
006680 
006690 
006700 
00671 0 
006720 
006730 
006740 
006750 
006760 
006770 
006780 
006790 
006800 
0068 10 
006820 
006830 
006840 
006850 
006860 
006870 
006880 
006890 
006900 
006910 

LLI: 

LL2: 

COOL ARRAY OTHER(1,COOL OTHER>=COOLING(HOUR); 
COOLARRAY-OTHER (2, COOL-OTHER )=DATA(HOUR) ; GO TO L L ~ ;  
IF H E A T I N G - ~ ~ I O U R ) = ~ ~ ~ ~ ~ . - T H E N  GO TO L L ~ ;  

HEAT-ARRAY AL~( I ,HEAT ALL)=HEATING(HOUR) ; 

IF S~SLAR (HOUR MO. THFN DO; 

IF HEATING(HOUR)=O. THEN GO TQ LL2: 
HEAT ALL=HEAT ALL+I; 

HEATARRAYALL(2 ,HEAT-ALL)=DATA(HOUR) ; 

HEAT 50=HEAT 50+1; 
HEAT-ARRAY 5?i( 1 ,  HEAT-5O)=HEATING(HOUR 1 : 
HEATARRAY-50(2,HEAT I - - 50)=DATA(HOUR); GO TO LL2; 

END; 
IF SOLAR (HOUR I<  1 50 THEN DO ; 

HEAT 150=HEAT 150+1; 
HEAT-ARRAY 150( 1 ,HEAT 150)=HEATING(HOUR); 
HEAT-ARRAY-l50(2,HEAT-l50)=DATA(HOUR 1; GO TO LL2; 

END; HEAT OTHER~HEAT OTH~?R+I : 
HEAT ARRAY OTHER (I , HEAT OTHER )=HEATING (HOUR : 
HEATARRAY-OTHER ..,.. - ( 2 ,  HOURT=DATA ( HOUR 1 ; 

END; 
END: 

CALL HEADING(HEAD DATE, PRINT, LINE ,LINE NO) ;LINE I I N O = ~ ;  
CALL TITLING(TITLE,PRINT,LINE,PAGE HI; LINE NO=O; 

HEAD?='***** L E S T S Q U A R E D- F I T F 0 R ' I ;  
fC 0 0 L I N G L 0 A D S *****'; 

CALL HEADING(HEAD1, PRINT,LINE,LINE NO); 
CALL SUM( COOL ARRAY-50, COOL-50, SUMXX. SUM Y , SUM X Y , 

OLD DATA(l)=ZLE DATA(I)+COOL 5 0 ;  
OLDDATA(2)=OLD-DATA(2)+SUM x; OLD_DATA(3)=OLD - DATA( 3)+SUM - Y; 

- - -  
SUM X SQUARED); 

OLDDATA(~)=OLD-DATA(~>*SUM-X Y; 
OLD DATA(^) =OLD-DATA(~ )+SUM-X-SQUARED; 
PUT-FILE (SYSPRT~) EDIT ( ~SOEAK < 50 (mu/ HI-SQFT) : 8 

(SKIP(3) ,X(5) ,A 1; 
IF OLD DATA(1)<2 THEN PUT FILE(SYSPRT3) EDIT 

( 'THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION' 1 
(X(10) *A): 
ELSE DO; 

CALL CURVECOLD DATA(21,OL.D DATA(3),0LD DATA(4),0LDwDATA(5), 

PUT FILE(SYSFRT3) EDIT 

Y INTERCEPT) 

Y IETERCEPT SLOFE * OLD-DATA(7) : 

( 'Q (WATTS) = ' ,SLOPE, ' * TEMPERATURE( C) + ' 
( XTl 0 1 A ,  E ( 1 2,5,6 1 A, E ( 1 2.5.6 1 1 : 

BREAK E VEN=-Y INTERCEPT/ SLOPE ; 
PUT F'IiE(SYSPFT3) EDIT ('BREAK EVEN TEMPERATURE = v ' l  

BREAK EVEN ~ ( 0 '7 ,f NO. OF POINTS ANALIZED = " , 
OLD DXTA( 1 ) I  
(SKIfj,X(41) ,A,E(12,4,6) ,A,X(5) , A , F ( 5 ) ) ;  

CALL SUM(o3oL ARRAY 1501C00L-150,SUM - X,SUM - Y,SUM-X-Y, 
OLD DATA(6)=8LB DATA(6)+COOL 150; 
OLD-DATA( 7) =OLD-DATA( 7 )+SUM 

END: 

SUM X SQUARED); 

OLDDATAC~)=OLD-DATAO+SUM-X Y; 
OLDDATA( io)=o~E DATA( IO)+S~M-X SQUARED: 

OLD - DATA( 8 )=OLD - DATA( 8 )+SuM-Y ; 

PUT-FILE (SYSPRT37 EDIT ( ' SOLAg 7 150 ( BTU/ H-SQFT) : ' ) 
(SKIP(3) .X(5) , A ) :  
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006920 
006930 
006940 
006950 
006960 
006970 
006980 
006990 
007000 
00701 0 
007020 
007030 
007040 
007050 
007060 
007070 
007080 
007090 
0071 00 
0071 10 
007 120 
0071 30 
0071 40 
0071 50 
007 1 60 
0071 70 
007 1 80 
0071 90 
007200 
00721 0 
007220 
007230 
007240 
007250 
007260 
007270 
007280 
007290 
007300 
0073 10 
007320 
007330 
007340 
007350 
007360 
007370 
007380 
007390 
007400 
0074 10 
007420 
007430 
007440 
007450 
007460 
007470 
007480 
007490 

IF OLD DATA(6)<2 THEN PUT FILE(SYSPRT3) EDIT 
( ITTIERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION') 
(X(10) ,A); 
ELSE DO; 

CALL CURVE(0LD DATA(7) ,OLD_DATA(8) ,OLD-DATA(g) ,OLD-DATA( I O ) ,  

PUT FILE ISYSTRT3) EDIT 

Y INTERCEPT) 

Y INTERCEPT, SLOPE, OLD DATA( 6 1 ) ; - 
( 'Q (WATTS) = ' ,SLOPE, * TEMPERATURE( C) i- ' , 
(XTIO) ,A, E (1  2,5,6) ,A, E ( 12,5,6) 1 ; 

BREAK EVEN=-Y INTERCEPTISLOPE; 
PUT FyLE(SYSPKT3) EDIT ('BREAK EVEN TEMPERATURE = ' , 

BREAK EVEN, 1 (c) 7r,t~o. OF POINTS ANALIZED r 1 , 

(SKIP, X( 4 1 1 ,A, E (1 2 4.6) ,A, X(5 ,A, F( 5 
OLD DxTA(6)) 

; 
END: 

CALL SUM( OOOL ARRAY OTHER COOL OTHER SUM-X, SUM-Y , SUM X Y , 

OLD DATA( 11 jhLD DATA( 1 1  )+COOL OTHER; 

OLDDATA( 13)=0LDDATA( 13)+SUMY; 
OLDDATA( lY)=OLDDATA( 14)i-SUMIX-Y; 
OLDDATA( ls)=OLD-DATA( 15)+SUM X SQUARED; 
PUTFILE (SYSPRT3' EDIT ( ' SOLAX 7 150 ( BTU/ M-SQFT) : ' ) 

- - -  
SUN X SQUAKED); 

OLDDATA( I~)=OLDDATA( II?)+SUM X; 

(SKIP(3) ,X(5) ,A); 
IF OLD DATA(11)<2 THEN PUT FILE(SYSPRT3) EDIT 

( 'THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION* ) 
(X(lO),A); 
ELSE DO; 

CALL CURVE(0LD DATA(12) ,OLD DATA(13),OLD-DATA(14), 

PUT FILE (SYSPRT3) EDIT 

Y INTERCEPT) 

OLDDATA( 15) ,Y I~TERCEPT,SLOPE,OLD DATA(I 1)); - _. 

( 'Q (WATTS) = ' ,SLOPE, ' f TEMPERATURE( C) + I' , 

(XTl 0 )  ,A, E (12,5,6) ,A, E ( 1  2,5,6) ) : 
BREAK EVEN=-Y INTERCEPTISLOPE 
PUT FTLE (SYSPRT3) EDIT ( !BREAK EVEN TEMPERATURE ", 

BREAK EVEN, ( c)  ",'NO. OF POINTS ANALTZED = ", 
OLD DATA( 1 1 1 
(SKIP,X(4 1) , A ,  E( 12,4,6) ,A, X ( 5 )  ,A, F ( 5  11 ; 

END; 
CALL SUM( GOOL ARRAY ALL,COOL ALL,SUM X,SUM..Y, SUM X Y ,  

OL,D DATA(31)GOLD DATA(31 )+COOL ALL; 

__ - _ _  
SUM X SQUARED); 

OLDDATA( ~~)=OLD-DATA( 32) +suM-Y; 
OLDDATA( 33 1 =OLD-DATA( 33 1 +SUM P : 

OLD DATA(^^ )=OLDDATA( ~~)+suM--x SQUARED; 
PUTFILE (SYSPRT~S EDIT ( 1 NO SOCAR DIFFERENTIATION: 1 

OLDDATA ( 34 ) =OLD-DATA ( 34 ) +SlJMI)(_Y ; 

(SKIP(3) ,X(5) ,A); 
IF OLD-DATA( 3 1 )<2 THEN PUT FILE (SYSPRT3) EDIT 

( 'THERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION' 
(X(10) ,A): 
ELSE DO; 

CALL CURVE(0LD DATA(32) ,OLD DATA(33) ,OLD_DATA(34), 

PUT FILE JSYSPRT3) EDIT 
O L D D A T A C ~ ~ )  .Y  - I~TERCEPT,SLOPE,OLD-DATA(~I)); 

('9 (WATTS) I ,SLOPE, ' +i TEMFERATURE( C) -+ ' , 
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007500 
0075 1 0 
087520 
007530 
007540 
007550 
007560 
007570 
007580 
007590 
007600 
00761 0 
007620 
007630 
007640 
007650 
007660 
007670 
007680 
007690 
007700 
0077 1 0 
007720 
007730 
007740 
007750 
007760 
007770 
007780 
007790 
007800 
0078 1 0 
007820 
007830 
007840 
007850 
007860 
007870 
007880 
SO7890 
OQ'fgOO 
00791 0 
007920 
007930 
007940 
007950 
007960 
007978 
007980 
007990 
008000 
0080 1 0 
008020 
008030 
008040 
008050 
008860 
008070 

Y INTERCEPT) 
CXTlO) , A ,  E(12,5,6) ,A,E(12,5,6) 1 : 

BREAK EVEN=-Y INTERCEPT/SLOPE 
PUT FYLE CSYSPxT3) EDIT ( BREAK EVEN TEMPERATURE = , 

BREAK EVEN, ' ( C) q' , 'NO. OF POINTS A N A L I Z E D  = ' , 
OLD D x T A ( 3 1 ) )  

(SKIT,X(Ql) , A , E ( 1 2 , 4 , 6 )  ,A,X(5) ,A,F(5)9;  
END ; 

HEADl='***** L E A S T S Q U A R E D F I T F O R ' I :  

CALL HEADING(HEADI.PRINT.LINE,LINE NO): 
'H E A T I N G L O A D S =***I; 

CALL SUM(HEAT A R R A Y  50, HEAT 50, SUMX. S h  Y ,  SUM X Y - - - - -  
SUM si: S Q U A ~ E D ) :  

OLD DATA( I6)gOLD DATA( 16)+HEAT 50; 
O L D D A T A (  I~ )=OLD-DATA(  I ~ + S U M  if; 
OLD-DATA( 1 8 ) = O L D D A T A (  1814SUM*-Y; 
O L D D A T A  ( 1 9)  =OLD-DATA ( 1 9)  +su~-x Y ; 
O L D D A T A (  20 1 =OLD--DATA( 20 )+SUM-X-SQUARED; 
P U T F I L E  (SYSPRT37 EDIT ( 'SOLAR 7 50 (BTW Ht-SQFT) : 

(SKIP(?) ,X(5) , A ) :  
I F  OLD DATA( 16)<2 THEN PUT FILE(SYSPRT3) EDIT 

('TEIERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION' I 
(X(10) , A ) ;  
ELSE DO: 

CALL CURVE(0LD D A T A ( 1 7 ) , O L D  DATA(181,Ol.D DATA(lg), 

PUT FILE (SWSPRT3) EDIT 

Y INTERCEPT) 

OLDDATA(20) # Y  - I%TERCEPT,SLOPE,(ILD - DATA( 1 6 ) ) ;  

('Q (WATTS) = ,SLOPE,f * TEMPERATURE(C) + ' ,  
(XTlO) ,A,E(12,5,6) ,A,E(12,5,6)); 

BREAK EVEN=-Y INTERCEPT/ SLOPE 
PUT FiLE(SYSPET3) EDIT ( 'BREAK EVEN TEMPERATURE = ':, 

BREAK EVEN, ' ( C> ' , @ N O .  OF POINTS A N A I J Z E D  = ' a 

OLD-DxTA ( 1 6 1 1 
(SKIP, X ( 4  1 1 , A ,  E (1 2,4,6) , A m  X(5  1 , A ,  F65 11 ; 

END: 
CALL SUM( HEAT-ARRAY-~ 50, HEAT-I 50,  SUM x,  SUM Y SUM x Y , 

I - - -  
SUM X SQUARED): 

OLD-DATA( 2 1 )GOzD-DATA( 2 11 )+HEAT 150; 
OLD DATA(22)=OLD DATA(229+SUM y; 
OLDDATA(23)=0LD-DATA(23)+SUM-Y; 
OLD-DATA( 24 ) = O L D D A T A  (24 )+SVM-X Y ; 
O L D D A T A (  25 1 =OLD-DATA( 25 )+SUM-X-SQUARED; 
P U T F I L E  (SYSPRT37 EDIT 

I F  OLD DATA(21)<2 THEN PUT FILE(SYSPRT3) EDIT 

' SOLA5 7 150 BTU/ I.R-SQFT) : ' 1 
(SKIP(3) ,X(5) , A ) :  

( 'TZERE IS INSUFFICIENT DATA TO CALCULATE THE EQUATION') 
(X(10) , A ) ;  
ELSE DO; 

CALL CURVE(OLD DATA(22) ,OLD DATA(23.l ,OLD DATAA(24), 

PUT FILE tSYSPRT3) EDIT 

Y INTERCEPT) 

QLD-DATA(S) ,Y-INTERCEPT,SLQPE,OLD_~ATA(~~ 1) ; 

('Q (WATTS) = ,SLOPE,' TEMPERATURE( 0 4 ' I 
(XTlO) , A ,  E (1  2,5 6 )  , A ,  E (1 2 ,5 ,6 )  1 : 

BREAK EVEN=-Y INTERCEPT/SLQPE ; 
PUT FyLE(SYSPET3) EDIT ( 'BREAK EVEN T E M ~ ~ ~ ~ ~ ~ ~ ~  = ' , 

BREAK-EVEN, ' ( C) ' ,'NO. OF POINTS ~ ~ , ~ ~ ~ Z ~ ~  I 
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008080 
00809Q 
008 100 
0081 10 
008120 
0081 30 
0081 4Q 
008 1 so 
0081 60 

0081 80 
008 1 90 
ooR2oQ 
00821 0 
008220 

a m  170 

008230 
008240 
008250 
00826Q 
008270 
008280 
008290 
008300 
0083 1 0 
008320 

008340 
008350 
008360 

008330 

008370 
008380 
008390 
008400 
0084 10 
008420 
008430 
008448 
008450 
008460 
008470 
008480 
008490 
008500 
0085 10 

008530 
0085W 
008550 
008560 
008570 

008590 

0086 1 0 
008626 
008638 
008640 

008520 

008580 

0086~0 

008650 BASED ON TnE SUN'S 
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008660 
008670 
008680 
00~690 

0087 I o 
00$700 

008720 
008730 
008740 
o o a w ~  
008760 
008770 
008780 
008790 
008800 
00881 0 
008820 

008840 
008850 
008860 
008870 
008880 
008890 
008900 
00891 0 
008920 
008930 
008940 

008830 

008950 
008960 

ooa980 
008970 

008990 
009000 
0090 1 0 
009020 
009030 
009040 
009050 
009060 
009070 
009080 
oogogo 
0091 00 
0091 10 
oog1zn 
0091 30 
009 1 40 
0091 50 
009 160 
OQgl70 
009 1 80 
009 1 go 
009200 

*/ 
CURVE: PROC(SUM I X,SUM - Y ,SUM - -  X Y,SUM-X-SQUARE,Y - INTERCEPT,SLOPE,#) 

REORDER: 
DCL (SUM X,SUM Y,SUM X Y,SW X SQUARE,#) FLOAT DEC(61, 

(Y INTERCEPT, SLOPE, FLOAT EINARY; 
(NOOVERFLOW) : 

SLOPE=(SUM - -  X Y-SUM - X*SW - Y/#)/CSuM - -  X SQUARE-SUM - X*SUM - X/#); 

Y INTERCEPT= (SUM - Y-SLOPE S U M  - XI/#: 
(NOOVERFLOW) : 

RETURN; 
END CURVE; 
%PAGE; 
/* 

SUM - CALCULATES THE SUM'S NEEDED TO PERFORM THE LEAST SQUARED 
FIT FROM THE DATA GIVEN 

*/ 
SUM: PROC( BRAY, P POINTS,SUM X,SUPi Y ~SUM_X-~,SvM-X-SQUARE) REORDER; 

( A R R x Y ( * , * )  ,SUM-X,SUM-Y,SVM X Y, 
DCL (I # POINTS )-FIXED BINATY ( I 5 1, 

SUM X SQUARE) FLOAT BINARY: 
SUM XTSUM Y,SUM X Y,SUM X SQUARE=O.; 
DO ?=I TO-# POINTS; 

SUM X S f i  X+ARRAY(2,I>; Sefi.tY=SUM-Y+ARRAY(l, I); 

SUM-X-SQUARz=zUM X SQUARE+ARBAY(2, I)* ARRAY(2, I); 
sw-x Y=S% x Y+ARRAY(2,I)%ARRAY(1 @I): 

- -  - -  
END; 
RETURN; 

END SUM: 
END ENVELOPE; 
%PAGE : 
/* 

ACESSUM - PRODUCES THE LINE PRINTER OUTPUT FOR THE ACES DATA 
FILES 

*/ 
ACESSUM: PROC REORDER; 
DCL ( AVG ?",MAX T,MIN T,DD 65,DD_6Q,DD_55,DH_70,DH_75,DH_80,TOT H, 

HAXH, TOT-C ,NAX-C, TOT E, MAX-E TOT-W,MAX W, TOT E A, TOT E C, - - -  - -  
M A X T  T,MTN T TT FLOAT; BINARY, 
HEADT THAR (7-Q)T 
(MAX, M I N )  EZlILTIM, 
(DAY, HOUR, #> FIXED BINARY ( 15) ; 

AVG T,DD 65,DD 60,DD 55,DH 70,m 75.m 80,TOT H,MAX H,TO'f-c, 

#=Oy MIM-?;_T=lOO.: 
DO DAY=I TO 7; 

M A X C  ,TOT; W,MASI w, TOT - E,MA~-E, TOT-E-~I ,TOT-E_C:MAX - -  T-T=O. ; 

RECORD #=(DAY-1 )*160+'100; MIN-T=lOO.; MAX T=0.; 

DO HOUR=1 TO 24; 
READ F ~ L E  ( KEDATA INTO (INPUT-DATA KEY TRECORD-#) : 

IF DATA(HQUR)=99999. THEN GO TO AO; 
#=#+I ; MAX T=MAX(DATA(HOUR) ,MAX TI; AVG T=AVG T+DATA(HOUR); 

IF ZATAIHOUR) > 25. THEN-DQ; DH 80=DH 80+DATA(HOUR)-25. ; 

- - - 
MIN T=MIN(~ATABHOUR),MIN TI; 

- 
DH 75zDH 75+DATA(HQUR)-23. : DH 70=5H 70+DATA(HOUR)-21. : - 
GO-TO AO; 

END; 
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009210 
009220 
009230 
009240 
009250 
009260 
009270 
009280 
009290 
009300 
00931 0 
009320 
009330 
009340 
009350 
009360 
009370 
009380 
009390 
009400 
0094 10 
009420 
009430 
009431 
009432 
009440 
009450 
009460 
009470 
009480 
009490 
009500 
0095 1 Q 
009520 
009530 
009540 
009550 
009560 
O0957Q 
009580 
OS95 90 
009600 
00961 0 
009620 
00963Q 
009640 
009550 
009660 
009670 
009680 
009690 
009700 
00971 0 
009720 
009730 
009740 
009750 
009760 



A- 37 

009770 
009780 
009790 
009800 
00981 0 
009820 
009830 

009850 
009860 
009870 
009880 

oog84a 

oog89a 
ooggoa 
0099 1 0 
009920 
009930 
009940 
009950 
009960 
009970 
009980 
009990 
01 0000 
01 001 0 
0 1 0020 
0 I 0030 
01 0040 
0 10050 
010060 
01 0070 
01 0080 
01 0090 
01 01 00 
010110 
01 01 20 
01 01 30 
01 01 40 
010150 
01 01 60 
01 0170 
010180 
01 01 go 
01 0200 
010210 
01 0220 

0 10240 
01 0250 
01 0260 
01 0270 
01 0280 
01 0290 
01 0300 

0 1 0320 
01 0330 

01 a230 

010310 

01 034a 
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01 0350 
01 0360 
01 0370 

01 0390 
01 0400 
010410 
01 0420 
01 0430 
0 10440 
01 0450 
01 0460 
01 0470 
0 10480 
01 0490 
01 0500 
010510 
01 0520 
01 0530 
01 0540 
01 0550 
010560 
01 0570 
01 0580 
01 0590 
01 0600 
010610 
01 0620 
01 0630 
01 0640 
01 0650 
010660 
01 0670 
0 10680 
01 0690 
01 0700 
010710 
010720 
010730 
01 0740 
01 0750 
0 10760 
01 0770 
01 0780 
01 0790 
0 1 0800 
010810 
01 0820 
01 0830 
010840 
01 0850 
01 0860 
01 0870 
0 10880 
01 0890 
01 0900 
01 091 0 
01 0920 

010380 

OLD DATA( 46 1 , ' ' 
(SKIP,X(26) ,A,A,F(12,2) ,A,F(12,2) ,A :; 

PIJT FILE(SYSPRT3) EDlT ('DEGREE DAYS HEATING REFEHENCED TO 14 ' , 
f (C) l__l_--___ - 1p ,DD-55, ( " ,  
OLD DATA ( 47 ) , ' ) ' ) 
(SKIP,X(25),A,A,F(12,2) ,A,F(12,2) ,AI; 

PUT FILE (SYSPRT3) EDIT ('DEGREE HOURS COOLING REFERENCED TO 21 ' , 
' ( a  --I--.----- ",DH - 70,' ( ' r ,  

OLD DATA(48),')') 
(SKTP,X(26) ,A,A,F(12,2) ,A,F(12,2) $ A ) ;  

PUT FILE (SYSPRT3) EDIT ('DEGREE HOURS COOLING REFERENCED TO 23 '  , 
( 0 ___II____- *f ,DH_'(5, ( I ! ,  

OLD DATA(49) , ' ) ' )  
(SKIP,X(26) ,A,A,F( 12.2) ,A,F(12,2) ? A ) :  

PUT FILE(SYSPRT3) EDTT ('DEGREE HOURS COOLING REFERENCED TO 25' , 
gc 80, ( ' 1  , ' ( 0  -.I -------s 

OLD DATA(550),')') 
(SKIP,X(26) ,A,A,F( 12,2) ,A,F(12,2) B A  I; 

PUT FILE (SYSPRT3) EDIT ('TOTAL HEATING LOAD DELIVERED (KFIH) ---I(, 

'-------------- ' ,TOT - H, ' ( I r ,  

OLD DATA( 5 1 , I ) 
(SKIB,X(26) ,A,A,F(12,2) ,A,F(12,2) :A!; 

PUT FILE(SYSFRT3) EDIT ('TOTAL COOLING LOAD DELIVERED (KWH) ---' , 
1 ' ,TOT C,' ( " ,  
OLD DATA(52),')') 
(SKIP,X(26) ,A,A,F(12,2) ,A,F(12,2) , A  1: 

PUT FILE(SYSPRT3) EDIT ('TOTAL ECONOMY LOAD DELIVERED (KWH) ---' , 
1."------------- ?' ,TOT - E ,  ( ?' , 
OLD DATA( 53) , ' 1 ' ) 
(SKZP,X(26) ,A,A,F(12,?) ,A,F(12,2) ,A > 

PUT FILE (SYSPRT3) EDIT ( 'TOTAL HOT WATER LOAD DELIVERED (RWW) - ' r ,  
'--_----------- ' ,TOT - U, ' ( " ,  
OLD DATA(54). I ' 
(SKIP,X(26) ,A,A,F(12,2) ,A,F(12,2) ,A 1; 

PUT FILE (SYSPRT3) EDIT ('MAXCFIlIM HEATING LOAD DELIVERED (WATT) ' 1 ,  
' _-- m-._ -------- ' J4AX-H. ' ( '7, 
OLD DATA(57),')') 
(SKIP,X(26) ,A,A,F(12,2) ,A,F(12,2) $A?; 

PUT FILE (SYSPRT3) EDIT 1 'hMXIMUM COOLP#G LOAD DELIVERED (WATT) ' I  
I-------------- ' ,MAX - C, ( '' , 
OLD DATA(58) , ' ) ' ) 
(SK1T,X(263,A,A9F( 12 ,2 )  ,A,F(12,2) $ A ) :  

PUT FILE (SYSPRT3) EDIT ('MAXIMUM ECONOMY LOAD DELIVERED (WATT) ' 1 ,  

' I' ,MAX .E, ( 
OLD DATA(59) , l ) ' )  

(SKIP,X(26) ,A,A,F192,2) ,A,F( 12,2) , A  !: 
PUT FILE(SYSPRT3) EDIT I'MAXINUM HOT WATER LOAD DELIVERED (WATT)' , 

' ,MAX ..- W, ' ( ' , ' _--_ ~ -1-11--- 

OLD DATA(60), ' 1 
(SKrP,X(26>,A,A,F(12,2) ,A,F(12,2) ,A); 

PUT FILE(SYSFRT3) EDIT ('TOTAL ACES POWER CONSUMPTION (K'dH) ----' , 
' __---_ ~ ------1 I ,TOT E A,' ( '  , 
OLD DA'I'A(56),')') 

.- - 
(SKIF,X(26) ,A,A,F( 12,2) , A , U  12.2) ,A); 

PUT FILE(SYSPRT3) EDTT ('TOTAL. CONTROL HOUSE EQUIP POWER CONSUMP' , 
'TION (KWH) -- ,TOT E C, ( '  , . .- 
OLD DATA(55), ' ) I ) 
(sKI-p,X(26) ,A,A,F(42,2) ,A,F( 12,2) ,A): 
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01 0930 
01 0940 
010950 
01 0960 
01 09'70 
0 1 0980 
0 7 0990 
01 1000 
011010 
01 1020 
01 1030 
01 1040 
01 1050 
01 1060 
01 1070 
01 1080 
01 1 090 
01 1100 
011110 

END WCESSUH; 
%PAGE; 
/" 

WEEK - RETURNS THE WEEK NUMBER FOR THE CURRENT WEEK WITH 
10/31/73 REFERENCED AS THE WEEK NUMBER 0 

"/ 
MEEK: PROC(EXPERIMENT,  ZERO)  REORDER; 

DCL (YEAR,DAY,EXPERIMENT,ZERr3) F I X E D  B E N A R U ( 1 5 )  I 

M O N T H ( 1 2 )  FIXED BIMARY(15) ~MIT~0,31,59,90,42Q,15~,181,~12,24~, 
273,304,334);  

I F  WEEK #>O THEN GO TO A; 
YEAR=IY:7./; DAY=MONTH(IM)+lD-304 ;  MEEK #= ( Y E A R W 3 6 5 + D A Y I / 7 ;  
IF  WEEK # = O  THEM DO; 

-_ 
WEEK-#=WEEK # + I :  OLD D A T A ( * ) = O . ;  OLD DATA(44)=100. ; RETURN; 

I 1 1 I 

END; 
I F  ZERO=O THEN DO; 

OLD f iATA(*)yO. ;  OED - D A T A 1 4 4 ) = 1 0 0 . ;  
WEEK #=WEEK # + I  ; 

RETURN; 
01 1120 END: 
01 1130 
01 1140 RETURN: 
011150 A: I F  E X P E R I M E N T = l  THEN Do; WEEK %=WEEK # - I ;  
01 1160 
01 1170 END; 
01 1180 W R I T E  FILE ( T O T A L )  FRQM(TOTALS) KEHEROMC WEEK-#) : 
01 I 190 
01 1200 RETURN; 
011216 END WEEK; 
011220 END ANALTZE; 
01 1230 %PAGE; 
01 1240 END SUMMARY; 
011250 * P R O C E S S ;  
011260 LOAD: PRQC REORDER; 
01 1270 
01 1280 ( I , K , D A Y )  FIXED ~~~A~~~~~~ ~ 

01 1290 R # F I X E D  DEC(51, 
01 1300 
011310 1 I N P U T ? ,  
01 1320 2 D A T A ( 2 Q )  K O A T  UEC(6), 
01 1330 ( W E A T r # G ( 1 6 8 ) , C O o L I N G o , E C O N O M Y ( 1 6 8 ) , ~ O T . - ~ T E f f ( l 6 8 ) )  
01 1340 S T A T I C  FLOAT BINAH'P, 
01 1350 Y A R R A Y ( 1 6 8 j  K O A T  D E C ( 6 ) ;  

0 1  1370 GO T O  HEAT; 
01 1380 LOAD2: ENTRY(Y ARRAY) ; 

READ F I L E ( T 0 T A L )  INTO ( T O T A L S )  KEY(WEEK---#); WEEK #=WEEK #+I  : - - 

READ FLLE(TOTAL) INTO (TOTALS) KEU(WEEK f ) :  WEEK #=WEEK #ti ; - 1 - 

CLOSE F I L E  Cl"l'TAL) ; 

DCI, ACEDATA EXT F I L E  RECORD D I R E C T  R E E D  E N V ( R E G I O N A L ( I ) ) ,  

(DATA 51 (24) ,DATA 52 f24)  ,DATA 78(24)) KOAT BINARY,  - - 

01 1360 LOADI: E N T R Y U ~ A R R A Y ) ;  

01 I 390 
01 1400 LOAD~:-ENTRY (Y-ARRAY) ; 

01 I 420  LOAD^ :-ENTRY CY ARRAY) : 
01 1430 Y ARRAY=EGDNOMY; H E T U R M ;  
01 1440 LOAD5:-ENTRY(Y_ARRAY9; 
01 1 4 5 0  Y ARRAY(*)=O. : 
01 1460 D Z  I=l TO 168; 
01 1470 I F  H E A T I N G ( I ) = 9 9 9 9 9 .  THEN GO TO 2 1 ;  
01 1480 Y A R R A Y ( I ) = W E A T I N G ( I S :  
011490 Z 1 :  If COOLING(X)=99999. THEN GO TO 22 ;  
01 1500 

Y A R R A Y A ~ O L J N G ;  RETURN; 

01 1410 Y ARffAYzHOT W T E R ;  METURN; 

Y A R R A Y ( I ) = Y  ~ ~ ~ A ~ ~ ~ ~ ~ C ~ ~ ~ ~ ~ ~ I ~ :  - I 
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011540 22: TER(T)=99999. THEN GO TO Z 3 f  
01 1520 Y A R R A Y ( I ) = Y  ARRAY(I)+HO'l' MATER (1); 
011530 23: IF ECONOPIP?I'~=99999. THEM-GO TO 24; 
01 1540 Y ARRAY(I)=Y ARRAY(I)+ECONOMY(I); 
011550 14: IF Y ARRAY(P)>99999.  THEN Y ARRAY(I)=99999.; 
01 1560 
01 1570 E N D ;  RETURN; 
011580 HEAT: 
01 1590 DO DAYsrl TO 7 ;  

011610 

IF Y A R R A Y ( I ) < U .  THEN Y - ARRAY(I)=O. ; 

01 1600 R #= (DAY-1 )*160+11; 
CALL FILLAl(DATA 51 , R  b ) ;  CALL FILLA2(DATAs-52,R-#); 

01 1620 R r ~ . ~  ++131r; READ FILE(KEDATA I INTO ( I N P U T I )  KEY(R-//);  
01 1630 DKTA 7 8 = D A T A ;  R t = R  1-132; 
01 1640 
01 1650 DO I=l TO 24; 
01 1660 K = M + l ;  COOLING(K)=DATA 5 2 ( I ) ;  HOT MTER IK)=DATA(I); 
011670 HEATING(K)=DATA 51 ( I )  ; - E ~ O N O n Y ( K ) ~ D A T A _ r / 8 ( 1 ) ~  

01 1690 I F  KEATINC(K)>99999. THEN HEATING(K)=99399. ; 
01 1700 END;  END; Y - A R R A Y = H E A T I N G ;  RETURN; 

READ-'FILE( KEI)A?;A 1 YNTO (INPUT1 1 K E Y ( R  __ {I);  K=(DAY-?  1'24; 

01 1680 IF MEATING(K)<OT THEN NEATING(K)=O.  ; 

011710 END LOAD; 
011720 PROCESS; 
611730 FILL1: PROC (DATA1,R-db) REORDER;  
01 17'10 
01 1750 DATA 55(24) ,DATA 45(24) ,DATA 46(24)  ,DATA - 4?(24), 
01 1760 DATA-4 8 ( 24 ) , DATA-4 9 ( 2 4 ) ) 
01 1790 DATA2724) KOAT DFC(6). 
01 1780 (DATA 52(24),DATA 5 3 ( 2 4 ) )  STATIC FLOAT B I N A R Y ,  
01 1730 ( 1 , J ) " ' F I X E D  BINXRY(15). 
01 1800 R C F I X E D  DEC(5), 
01 1810 l-IMPUT1, 
01 1820 2 DATA(24) FLOAT DEC(6), 
01 1830 ACEDATA EXT FILE RECORD D I R E C T  KEYED E N V ( R E G I O N A L ( 1 ) ) ;  
01 1840 1-1; GO TO HEAT; 
01 1850 FILL2: ENTRY (DATA 1 ,  R-# 1 ; 
01 1860 I = l ;  GO TO COOL; 
011870 FILC3: ENTitY (DA'TA2.R - I ) ;  
01 1880 1 9 ;  GO TO HEAT; 
011890 FILL4: ENTRY (DATA2,R-#); 
01 1 goo 1 9 ;  
011910 COOL: 
01 1920 PF 1=1  THEN GO TO COOL - 1 ; 
01 1930 DATA2=DATA - 52; R E T U R N ;  
01 19YO COOL-1 : 
01 1950 DATAl=DATA 52; RETURN; 
011960 HEAT: 
01 1970 

01 1990 

DCL (DATAl(24) ,DATA 41(24)  ,DATA 42(24)  ,DATA 43(24)  ,DATA-44(24), 

FLOAT B I N A R Y ,  

R E A D  FILE ( )':EDAT4 ) I N T O  (INPUT 1 )  K E Y  (R-!!) ; 

READ FILE( KEDATA) INTO (EMP'JTI) K E Y  (R-#); 
01 1980 I F  I = l  TMEN DATAl=DATA; ELSE DATA2=DATA; R lb~R-#-9; 

01 2000 DATA 4 1 = D A T A ;  R d = R  # - I ;  
012010 READ-FILE ( JCEDATA TNTO ~ I H P U T  I K E Y  (R-~I ; 
01 2020 DATA 42=DWTA; R-#=R-#+3; 
01 ~ 3 0  

01 2050 

READ-FILE ( CEDATA ) INTO (INPUT 1 ) K E Y  (R-#) ; 

READ-FILE ( KE3AyA ) INTO (INPUT1 1 K E Y  (R-%t); 
61 2040 DATA 43=BATA; R #=X-#-l ;  

0 1 2060 DATA 44-DATA; R # = R  #+2; 

01 2080 DATA-45 =DATA ; R - i / = R  #+ 1 ; 
01 2070 READ-FILE ( AXDATA I INTO (TNPUT I ) K E Y  (x-#) ; 
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04 2090 
0124 00 
012110 
03 21 20 
01 21 30 
04 21 40 
01 21 50 
012160 
8'8 21 7s 
012180 
0121$0 
81 2200 
01 221 0 
01 2220 
01 2230 
0 12240 
01 2250 
01 2260 
01 2290 
01 2280 

01 2300 
0 I 2290 

012310 
01 2320 
01 2330 
64 2340 
012350 
01 2340 
a12370 
01 2380 
0'8 2398 
812400 
812410 
0'9 2420 
012Y30 
01 2448 
012450 
01 2460 
01 2470 
012480 
012490 
0 12500 
012510 
D l  2520 
01 2530 
01 2540 
01 2550 
01 2560 
Dl25719 
81 2580 
01 25530 
81 2600 
012610 
012420 
01 2631 
01 2640 
01 2650 
012660 
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01 2670 
01 2680 
01 2690 
01 2700 
01271 0 
01 2720 
01 2730 
01 2740 
01 2750 
01 2760 
01 2770 
01 2780 
01 2790 
01 2800 
01281 0 
01 2820 
01 2830 
012840 
01 2850 
012860 
01 2870 
01 2880 
01 2890 
01 2900 
012918 
01 2920 
01 2930 
012940 
012950 
012960 
01 2970 
01 2980 
01 2990 
01 3000 

01 3020 
01 3030 
01 3040 
013050 
01 3060 
01 3070 
01 3080 
0 1 3090 
013100 
013110 
013120 
01 31 30 
013140 
013150 
013160 
013170 
01 31 80 
01 31 90 
01 3200 
01 321 0 
01 3220 
01 3230 
01 324Q 

013010 

(DATA 52(24),DATA 53(24) )  STATIC FLOAT B I N A R Y ,  

R B FIXED DEC(S), 
( I , J ) -FIXED B I N A R Y ( I ~ ) ,  

1-INPUT I ,  
2 DATA(24) FLOAT DEC(61, 

ACEDATA EXT FILE RECORD D I R E C T  KEYED ENV(REGIOWAL( 1 1) ; 
1 = 1  ; GO TO HEAT; 

I = I ;  GO TO COOL; 

1=2;  GO TO HEAT; 

I=2 ;  

IF I = l  THEN GO TO COOL-1; 
DATA2=DATA-52; RETURN; 

DATAl=DATA-52; R E T U R N ;  

R E A D  FILE ( KEDATA 9 INTO ( I N P U T I )  K E Y  (R-#>; 

FILLA2: ENTRY (DATA 1, R-# 1 ; 

FXLLA3: ENTRY (DATA2,R-#); 

FILLA4: ENTRY (DATA2,R-#); 

COOL: 

COOL-1 : 

HEAT: 

IF  I=1 THEN DATAlZDATA; ELSE DATA2zDATA; R-#=R-#-9; 

DATA 41zDATA; R-#=R #-1; 
R E A D  FILE(LCEDATA 1 INTO ( w u - r i )  K E Y  (an/!); 
READFILE( ICEDATA) I N T O  (INPUT11 KEY (R-#);  
DATA 42zDATA; R # = R  #+3; 
R E A D F I L E I :  EEDATA) Em ( I N P U T I )  K E Y  (R-#); 
DATA 43zDATA;  R #=R #-1; 
R E A D F I L E  c KEPATA I TNTO (INPUT 
DATA 44=DATA; R #=R-#+2; 
READ-FILE ( KEBATA 1 INTO (INPUT 
DATA 45=DATA; R #=R # + 1 ;  

DATA 46cDATA; R #-R  6-1-1; 

DATA 47=DATA: R # = R  #+ l :  

R E A D F I L E  ( KXDATA I TNTO (INPUT 

R E A D F I L E  KEDATA INTO (INPUT 

DATA 48=DATA; R #=R #+l ; 
READ-FILE ( ICEDATA ) TNTO (INPUT 1 )  KEY (R-#) ; 
DATA 49=DATA; R #=Rf+3; 
READFILE(CEDATB) INTO (INPUTI) K E Y  (R-#); 
DATA 52sDATA; R #=.R bj4-1; 
READ-FILE(lclCEDATA) I N T O  (TNPUT1) K E Y  (R-#);  
DATA 53=DATA; R #=R 1%+128; 
READFILE(ECEDATA) GTO ( I N P U T I )  K E Y  (R-#); 
DATA 55zDATA; R #=R-#-128; 
READFILE ( G E D A T A  1 INTO ( INPUTI)  K E Y  (R-#);  R-#=R-#-2; 
I F  I= 1 THEN GO TO HEAT,-*-l ; 
DO J = I  T O  24; 

DATA2(J)=DATA 43(J)-DATA 44(J)+DATA-41(J)-DATAn42(J) 

I F  D A T A  52 ( J )=T .  THEN 60 TO Z3; 
IF  DATA-’j2(J)=99999. THEN GO TO Z3; 
DATA 45J)zDATA 45(J)+DATA 46(J)+DATA 4 7 ( J ) ;  
I F  DXTA 45 ( J  ) >=99999. THEN-DATA-45 (J )zO a ; 
IF DATA-48 ( J  ) =99999. THEN DATA-48 ( J  =O.  ; 
IF DATA149 ( J  ) ~ 9 9 9 9 9 .  THEN DATA 49 ( J  -0. ; 
DATA 45 ( J  )=O. 75*BATA 45 (J)+O. 5zDATA _- 48 ( J  )+DATA-49( J) ; 
DATA--52 - ( J  ) =DATA - 52 (JY-DATA-45 ( J  ) ; 

+DATB 55 J I -DAT% J ) ; 



A-4.3 

01 3250 DATA2(J)=O.; 
01 3260 23: IF DATA2(J)<O. THEN DATA2(J)=Q.; 
01 3270 IF DATA2(J)>99999. THEN DATA2(J>=99999.; 
01 3280 IF DATA 52 (J ) >99999. THEN DATA-52 (J 1 =99999. ; 
01 3290 IF DATA-52 (J) <O . THEN DATA 1 52 (J) = O  e ; 
01 3300 END; RETURN; 
013310 HEAT - 1: 

01 3340 

01 3320 DO J=1 TO 24; 
01 3330 DATAI(J)=DATA 43(J)-DATA 44(J)+DATA - 4I(J)-DATA_42(J) 

+DATK 55 ( J -DATK( J > ; 
01 3350 
01 3360 IF DATA52(J)=99999. THEN GO TO 24; 
013370 
013380 
01 3390 
01 3400 
013410 DATA 45'7j)=0.75*DATA 45(J>+Q.5~DATA-48(J)+DATA-49(J); 
01 3420 
013430 
01 3440 24: IF DATAl(J)<O. THEN DATAl(J)=O.; 
01 3450 IF DATAI(J)>99999. THEN DATAI(J)=99999.; 
01 3460 IF DATA 52(J>>99999. THEN DATA 52(5)=99999.; 
01 3470 
01 3400 END; RETURN; 
01 3490 END FILLAI; 
013491 * PROCESS; 
013500 TITLING: PROC (TITLE,PRINT FILE,LINE,PAGE - # >  
013510 
01 3520 DCL (L,PAGE #.LINE,LINE NO) ELXED BINARY(15.1, 
01 3530 
013540 TITLECHAR PI, 

01 3570 

IF DATA 52(J)=C. THEN GO TO 24; 

DATA 45TJ =DATA 45 (J )+DATA 46 (J )+DATA 47 (J > ; 
IF DTTA 45(J)>=g9999. THEN-DATA-45(J)FO. ; 
IF DATA-48(J)=99999. THEN DATA 48(J)=O.; 
IF DATA-49(J)=99999. THEN DATA-49(J)=O. ; 

DATA-52 (J) =DATA-52 (JY-DATA-45 (J) ; 
DATAi( J ) =O. ; 

IF DATAI52(J)<O. THEN DATA-52(7)=0. ; 

REORDER OPTIONS (T~SK, REENTRANT) ; 

PRINT FTLE FILE VARIABLE, 
01 3550 LENGTH BUILTIN; 
01 3560 L=LENGTH(TITLE); L=(LINE-L)/2; PAGE #=PAGE #+1; 

PUT FILE(PRINT FILE) EDIT (TITLE, ~PAGE'~,PACE-#, I 1 )  

01 3580 
01 3590 RETURN; 
013600 HEADING: ENTRY (TITLE,PRINT FILE,LINE,LINE - NO); 
01 361 0 L=LENGTH(TITLE); L=(LI%E-L)/2; 
01 3620 PUT FILE (PRINT FILE > EDIT (TITLE, ' ' 1 

01 3640 RETURN ; 
013650 END TITLING: 
END OF DATA 
READY 

(PAGE,z(L) ,A,X(L-g) ,A,F(59 .SKIPPA 2 

013630 (SKIPKINE - NO) ,x(L) ,A,SKIP,A 1: 
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Appendix A.4 

MONTHLY 

DSNAME='I JL.MONTHLY, FORT' 

REAL*8 MONTH 
DIMENSION MONTH(12),WEAT(24),COOL(24),WE1(24),OD(24),HR(24),SOL(24) 
DIMENSION NDAY(l2) 
DATA NDAY /31,28,31,30,31,30, 31,31.30,31,30,31/ 
DATA MONTH /8H JANUARY,8HFEBRUARY,8H MARCH ,8H APRIL , 

> 8H MAY ,8H JUNE ,8H JULY ,8H AUGUST , 
> 8HSEPTEMBR.8H OCTOBER,8HNOVEMBER,8HDECEMBER/ 

C234567890 

REWIND 10 
SOLY=O 
DDX=O. 
HTY =O 
CLY=O. 
my-0. 
AVGTY=O. 
HR80Y =O . 
HR 65Y =O . 
HR 39Y =O 
HR 35Y =O . 
HR25Y=0. 
HRlOY=O. 
PRINT 10 

10 FORMAT(' ENTER THE FIRST MONTH TO BE PRINTED') 
READ(5.11) IST 

1 1  FORMAT(I2) 
PRINT 12 

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

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

14 FORMAT(I1) 
DO 1000 IM=1,12 
SOLM=O ~ 

DDM=O. 
H T H = Q .  
CLM=O. 
HWM=O. 
AVGTM=O. 
TMAX=-200. 
TMIN=200. 
HR80M=O. 
HR65M=O. 
HR39N=0. 
HR 35M=Q. 
HR25M=0. 
HR 1OM=0. 
ND=NDAY(IM) 
DO 2000 ID=l,ND 
READ(10) HEAT,COOL,HW,OD,HR,SOL 
DO 3000 IHH=1.211 
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COOL(IHR)=C~L(IHR)*3.412 
HEAT(IHR)=HEAT(IHR)*3.412 
HW(IHR)=HW(IHR)*3.412 
IF (COOL(1HR) .LE. 0. )  HEAT(IHR)=HEAT(IHR)*l.2+HW(IHR)*O.2 
IF (COOL(IHR) .GT. 0 . )  COOL(IHR)=COOL(IHR)*O.g5 
IF (IECON .GE. 1 .AND. COOL(1HR) .GT. 0 )  

CALL ECON(COOL(1HR) ,OD(IHR) ,HR(IHR) ,IECON) 
IF (HW(1HR) .GT. 0.) HW(IHR)=HW(IHR) 
IF (SOL(1HR) .GT. 0 . )  SOL(IHR)=SOL(IHR)/3.15472 
OD(IHR)=OD(IHR)*9./5.+32. 
IF (OD(IHR) .LE. IO.) GO TO 100 
IF (OD(1HR) .LT. 25.) GO TO 200 
IF (OD(1HR) .LT. 35.) GO TO 300 
IF (OD(1HR) .LT. 39.) GO TO 400 
IF (ODCIHR) .LT. 65.) GO TO 450 
IF (OD(1HR) .LT. 80.) 60 TO 500 
GO TO 600 

100 HRIOM=HRIOM+l 
200 HR25M=HR25M+l 
300 HR 35M=HR35M+1 
400 HR39M=HR39M+I 
450 HR 65M=HR65M+l 
500 HR80M=HR 80M+1 
600 HTM=HEAT(IHR)+HTM 

CLM=COOL (IHR )+CLM 
HWM=HW(IHR)+HWM 
SOLM=SOL (IHR )+SOLM 
TMAXzAMAXl (OD (IHR , TMAX) 
TMIN=AMINl(OD(IHR),TMIN) 
AVGTM=AVGTM+OD ( IHR ) 

> 

3000 CONTINUE 
C IF ((TMAX+TMIN)/2. .LT. 65.) DDM=DDM-(TMAX+TMIN)/2.+65. 
C IF ( AVGTM . LT . 65. ) DDM =DDM-AVGTM+65. 
2000 CONTINUE 

SOLY=SOLY+SOLM 
C DDY=DDY+DDM 

HTY=HTY+HTM 
CLY =CLY+CLM 
HWY=HWY+HWM 
AVGTY=AVGTY+AVGTM 
HR80Y =HR 80Y+HR80M 
HR65Y =HR65Y+HR 65M 
HR39Y=HR39Y+HR39M 
HR35Y =HR 35Y+HR35M 
HR 25Y =HR 25Y +HR 25M 
HR 1 OY =HR 1 OY+HR 1 Ob1 
AVGTM=AVGTM/24. /FLOAT(NDAY(IM) ) 

IF(DDH .LT. 0.0)  DDM=O.O 
DDY=DDY+DDM 
IF (IM .LT. IST) GO TO 1000 
IF (IM .GT. ILT) GO TO 1000 
PR INT 9000 MONTH IM ) 

9000 FORMAT(//,36X9A8,//, lX,80(1H*) ,/I 
PRINT 90 1 0, HTM, CLM , HWM , SOLM 

DDMzDDM-( ( AVGTM-65. *HR65Ea/24. ) 

9010 FORMAT(1H ,'TOTAL MONTHLY HEATING LOAD (BTU) --------------'* 
> 19(1H-),F12.2,/, 
> 1H ,'TOTAL MONTHLY COOLING LOAD (BTU) -------------I, 
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> 1 9 ( 1 H - 1 , F 1 2 m 2 , / s  
> 1H ,'TOTAL MONTHLY DOMESTIC HOT WATER LOAD (BTU) ---I ,  

> 1 9 (  1H- )  , F 1 2 . 2 , / ,  
> 1H ,'TOTAL MONTHLY SOLAR RADTATION (BTU/FT/FT) -----I, 

> l g (1H- )  , F 1 2 . 2 )  
PRINT 9020,DDM,AVCTM,HR80M,HR65M 

9020 FORMAT(1H ,'TOTAL MONTHLY DEGREE DAYS HEATING -------------', 
> 19(1H-)  , F 1 2 . 2 , / ,  
> 1H , 'AVERAGE MONTHLY DRY BULB TEMPERATURE (F)  ------I, 

> l g (1H- )  , F 1 2 . 2 , / ,  
> ,'TOTAL MONTHLY HOURS LESS THAN 80 DEG F -------', 
> 19(1H-) , F 1 2 . 2 , / ,  
> ,'TOTAL MONTHLY HOURS LESS THAN 65 DEG F --------I, 

> 19(1H-)  , F 1 2 . 2 )  

1H 

1 H  

PRINT 9030,HR39M,HR35M,HR25M,HR~~M 
9030 FORMAT(1H ,'TOTAL MONTHLY HOURS LESS THAN 39 DEG F --------', 

> 19(1H-)  , F 1 2 . 2 , / ,  
> , 'TOTAL MONTHLY HOURS LESS THAN 35 DEG F --------I , 
> 1 9 (  1H-) , F 1 2 . 2 , /  
> ,'TOTAL MONTHLY HOURS LESS THAN 25 DEG F - - - - - - - -I ,  

> 19(1H-)  , F 1 2 . 2 , / ,  
> 1H ,'TOTAL MONTHLY HOURS LESS THAN 1 0  DEG F --------I, 

> 

1H 

1H 

1 9  ( 1 H-) .F  1 2 . 2 ,  / /  , 
> 1H ,80(1H*),////) 

PRINT 8000 
READ(5.8010) A 

AVGTY=AVGTY/24. / 3 6 5 .  
PRINT 9040 

HTY=HTY/lOOOOOO. 
cLY=cLY/1000000.  
HWY=HWY/1000000. 
soLY=soLYi1ooo .  
PRINT 9050,HTY,CLY,HWY,SOLY 

1 0 0 0  CONTINUE 

9040 FORMAT(//,36X,' YEAR ' , / / , l X , 8 O ( l H * ) , / )  

9050 FORMAT( 1H , 'TOTAL YEARLY HEATING LOAD (IUIBTU) ------------------I , 
> 
> 1H ,'TOTAL YEARLY COOLING LOAD (MBTU) ------------------', 
> 1 9 (  IH-1 , F 1 0 . 2 , /  , 
> 1H ,'TOTAL YEARLY DOMESTIC HOT WATER LOAD (MBTU) -------', 
> Ig(1H-)  , F 1 0 . 2 , / ,  
> 1H ,'TOTAL YEARLY SOLAR RADIATION (TBTU/FT/FT) ---------I, 

> Ig(1H-)  , F 1 0 . 2 )  

1 9 ( 1 € I - )  , F 1 0.2, / , 

PRINT 9060,DDY,AVGTY,HR8OY,HR65Y 
9060 FORMAT(1H ,'TOTAL YEARLY DEGREE DAYS HEATING -----------------', 

> 2 0 ( 1 H - ) , F 1 0 . 2 , / ,  
> 1H ,'AVERAGE YEARLY DRY BULB TEMPERATURE ( F )  ----------', 
> 2 0 ( 1 H - ) , F 1 0 . 2 , / ,  
> ,'TOTAL YEARLY HOURS LESS THAN 80 DEG F ------------', 
> 20(1H-) ,F10 .2 . /  , 
> 1H ,'TOTAL YEARLY HOURS LESS THAN 65 DEC F ------------I, 

> 20(1H-) , F 1 0 . 2 )  

1H 
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P R I N T  9070,HR39Y,HR35Y,HR25Y,HRIOY 
9070 FORMATClH , 'TOTAL YEARLY HOURS LESS THAN 39 DEG F ------------', 

> 2 0 ( 1 H - )  ,F10.2./, 
> 1H , 'TOTAL YEARLY HOURS LESS THAN 35 DEG F -----------a', 
> 2 0 ( 1 H - )  ,F10.2, / ,  
> 1H , 'TOTAL YEARLY HOURS L E S S  THAN 25 DEG F ------------I, 

> 20(1H-) , F 1 0 . 2 , / ,  
> 1H , 'TOTAL YEARLY HOURS L E S S  THAN 1 0  DEG F ------------', 
> 2 0 ( 1 H - )  . F 1 0 . 2 , / / ,  
> 1H , 8 0 ( 1 H * )  , / / / / I  

P R I N T  8000 

R E A D ( 5 . 8 0 1 0 )  A 
8010 FORMAT(A4) 

STOP 
END 
SUBROUTINE ECON ( CaOL OD, HR , IECON 1 
T=OD*9./5.+32. 
I F  CIECON .EQ. 2)  GO TO 10 
I F  (T  .LT.  72. )  COOL=O. 
GO TO 20 

I F  (ENTHAL .GE. 32.20) GO TO 20 
Q=(32.2-ENTHAL>*80Oi6O/13.5 
COoL=COOL-Q 
I F  (COOL .LT. 0.) COOL=O. 

20 RETURN 
END 

END OF DATA 
READY 

8000 FORMAT(/ / / / / , '  H I T  - RETURN AFTER TEARING OFF THE P A P E R ' , / / / / )  

10 ENTHAL=0.24*T+HR*(1061.+Q.444sT) 
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Appendix A.5 

SOLAR 

DSNAME='IJL,SOLAX.PORTC 
000010 c 
000020 C PROGRAM TO PRODUCE SOLAR SUMFMRY 

000040 REALS8 DATE 
000050 D I H ENS I OM 3 UM 1 0 , R ( 9 ,2!l 7 
000060 C R(l,J,K)=RECURD 114 
OOOO7O C R(2,J,K)=RkCORD 31 
000080 C R(3,J,K)=RECORD 32 
000090 C R ( 4 ,  J,K)=RECORD 34 
000100 C R(5,J,K)-RECORD 36 
0001 10 C R(6,  J,K):RECORD 3'7 
000120 C R(T,J,K)=RECORD 38 
000130 C R(8,J,K)=RECORD 39 
000140 C R(g,J,K)sRECORD 40 
000150 C R(lO,J,K)=RECORD 33 
000160 C R(ll,J,K)-RECORD 35 
OOOl7O C R(12, J,K) -P,r'r.ORD 41 
000180 C R(13,J,K)=RECORD 42 
000190 C READ IN DATA 
000200 READ(1,105) DATE. 
000210 105 FORkAT(A8) 
000220 DO 20 K=1,7 
000230 DO 20 1=1,9 
000240 READ(1.100) (R(L,J,K) ,J=1,24) 
000250 100 FORMA I ( 8F 1 0.0 ) 
000260 20 CONT lMlJE 
000270 c 
000280 C ZERO SUM 
000290 C 
000300 DO 30 1-1.9 
000310 30 SUM I 1 = 0.0 
000320 c 
000330 C WRITE H E A D I N G  
000340 C 
000350 PRIMI' 110,DATE 
000360 110 FORMBT('l',TIY,'***~* S O L A R E N E R G Y S Y S F E M ' ,  
000370 > ' D E M O N S T R A T I O N  P R O J E C T * * * s E ' ,  

000390 > A8///1X,1'%4,'at*ar-* E Q U I P %I E M T A N D ipb E A I", 
000400 > 1 H E X D A T A S U M M A R Y ***+*e/ / / / )  
OOOY10 c 

000030 c 

000380 > T125, 'PACE 4'/1X,T47, 'ANALYZED FOR WEEK BEGTISHING - ' , 

o o o w o  c CALCULATE AND  TIE D A r A  
000430 c ITEMS i,2,3 
000440 C 
000450 DO 40 K=1,7 
000460 DO 40 J=1,24 
000470 IF( R ( 3  .J, K) . W  I/ 99999. ) SUM( 1 )=SUM( 1 )+R (2, J,K) 
000480 IFIR(3,J,K) .NE.99999.) sv~~29=SUn(2)~R(3,J,K) 
000500 IFIH (8, J ,K) .NE 99999. )  SUM( 3) =SU!+.r(4 )+R (8, J ,K) 
000510 40 CONTINUE 
000520 SUM( 1 )=SUM(f )/1000. 
000530 SUM(2) =$UM( 2 /1000. 
0005'lO SUM( 3 )-SUM( 3)/1000. 
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001 170 C PTEH 9 
001180 C 
001220 c 
001290 200 
00 1 380 > 'CONSUMPTION' ,T83,F10.2, KUFI') 
001301 
001360 PRINT 200, SUM(9) 
0013go c 
001391 c 1TEM 70 
001410 DO 70 Jrl.24 
001 420 DO 70 K=1,7 
001 430 
001440 70 CONTlNUE 
00 1450 SUM(10) X 
00 1460 PRINT 2 0, SUM(10) 
001470 210 FORMAT( X ,  T29, ? M I N I M U M  lNDOOR TEMPERATURE FOR SOLAR HOUSE ,T83, 
00 I 480 > F10.2, C l )  
08 1490 STOP 
001 500 END 
END OF DATA 
READY 

FORMATI 1X,  fag ,  'TOTAL HEATING AND HOT W9'TER ELECTRICITY I ,  

SUM( 9 1 =SUN ( 5.1 -tiSIJM ( 3 1 +SUM 6 6 1 

X = A M I N  1 (X, R i 1 , J, K) 1 
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Appendix 8.6 

PLOT 

DSNAME='IJL.PLOTTER.FORT' 

PLOT 2 
PLOT 3 
PLOT 4 
PLOT 5 
PLOT 6 
PLOT 7 
PLOT 8 
PLOT 9 
PLOT 10 
PLOT 1 1  
PLOT 12 
PLOT 13 
PLOT 14 
PLOT 15 
PLOT 16 
PLOT 17 
PLOT 18 
PLOT 19 
PLOT 20 
PLOT 21 
PLOT 22 
PLOT 23 
PLOT 24 
PLOT 25 
PLOT 26 
PLOT 27 
PLOT 28 
PLOT 29 
PLOT 30 
PLOT 31 
PLOT 32 
PLOT 33 
PLOT 34 
PLOT 35 
PLOT 36 
PLOT 37 
PLOT 38 
PLOT 39 
PLOT 40 
PLOT 41 
PLOT 42 
PLOT 43 
PLOT 44 
PLOT 45 
PLOT 46 
PLOT 47 
PLOT 48 
PLOT 49 
PLOT 50 
PLOT 57 

INTEGER PLOT 
DIMENSION YARRAY(168),XARRAY(168),DATE(20) 
REWIND 10 
CALL FIXUP 
READ (10,100) DATE 

100 FORMAT (20A4) 
CALL PLTPRG 
CALL FIXUPI (XARRAY,YARRAY,NOPTS) 
PLOT= 1 
CALL PLTNOl (XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT) 
CALL FIXUP1 (XARRAY,YARRAY,NOPTS) 
PLOT=2 
CALL PLTNO 1 (XARRAY, YARRAY, NOPTS , DATE (2 1 PLOT 1 
CALL FIXUPI (XARRAY,YARRAY,NOPTS) 
PLOT=3 
CALL PLTNOl (XARRAY,YARRAY,NOPTSoDATE(2) ,PLOT) 
CALL FIXUPI (XARRAY,YARRAY,NOPTS) 
PLOT=@ 
CALL PLTNO1 (XARRAY,YARRAY,NOPTS 
CALL FIXUP1 (XARRAY,YARRAY,NOPTS 
PLOT=5 
CALL PLTNOl (XARRAY,YARRAY,NOPTS 
CALL FIXUPO (XARRAY,YARRAY,NOPTS 
PLOT= 1 
CALL PLTN02 (XARRAY,YARRAY,NOPTS 
CALL FIXUPO (XARRAY,YARRAY,NOPTS) 
PLOT=2 
CALL PLTN02 (XARRAY,YARRAY,NOPTS,DATE(2),PLOT) 
CALL FIXUPO (XARRAY,YARRAY,NOPTS) 
PLOT=3 
CALL PLTN02 (XARRAY. YARRAY, NOPTS, DATE (2 1 , PLOT 1 
CALL FIXUPO (XARRAY; YARRAY, NOPTSj 
PLOT=4 
CALL PLTN02 (XARRAY, YARRAY, NOPTS, DATE 
CALL FIXUPO (XARRAY,YARRAY, NOPTS) 
PLOT=5 
CALL PLTN02 (XARRAY,YARRAY,NOPTS,DATE 
CALL FIXUPI (XARRAY,YARRAY,NOPTS) 
PLOT= 1 

2) ,PLOT) 

2) ,PLOT) 

CALL PLTN03 (XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT) 
CALL FIXUP 1 (XARRAY, YARRAY, NOPTS) 
PLOT=2 
CALL PLTMO3 (XARRAY.YARRAY.NOPTS.DATE(2) ,PLOT) 
CALL FIXUPO (XARRAY,YARRAY,MOPTS) 
PLOT=3 
CALL PLTN03 (XARRAY,YARRAY,NOPTS,DATE(2) ,PLOT) 
CALL FIXUPO (XARRAY,YARRAY,NOPTS) 
PLOT= 1 
CALL PLTN04 (XARRAY, YARRAY, NOPTS, DATE (2 1 , PLOT) 
CALL FIXUPO (XARRAY, YARRAY, NOPTS) 
PLOT=2 



A-5 2 

P L O T  52 
PLOT 53 
PLOT 54 
P L O T  55 
P L O T  56 
P L O T  57 
P L O T  58 
P L O T  59 
PLOT 60 
PLOT 61 
PLOT 62 
PLOT 63 
P L O T  64 
P L O T  65 
P L O T  65 
P L O T  67 
P L O T  68 
P L O T  69 
PLOT 70 
P L O T  71 
P L O T  72 
P L O T  73 
PLOT 74 
PLOT ‘75 
P L O T  76 
P L O T  77 
P L O T  78 
P L O T  79 

P L O T  81 
PLOT 82 
P L O T  83 
PLOT 84 
PLOT 85 
PLOT 86 
P L O T  87 
P L O T  88 
PLOT 89 
PLOT 90 
P L O T  91 
PLOT 92 
PLOT 93 
P L O T  94 

PLOT 80 

CALL P L T N 0 4  ( X A R M Y ,  Y A R R A Y ,  NOP 
C A L L  F I X U ? O  ( X A R R A Y ,  Y A R R A T ,  N3P 
PCOTI.3 
CAI.1, P L T N O U  (XARRAY,YARRAY,NorT~,DATE(2) , P L O T )  
C A L L  FlXUPO ( X A R R A T , ~ A R R A Y , N 3 P T S ~  
PLOT- fi 
CAI I, PCTNO4 (XARRAY,YARHAY,NCPTS,DAT~~~~ , P L O T )  
C A L L  F I X U P O  ( X A R M A Y , Y k R R A Y , N O P T S )  
PLOT-5 

CALL, F T X U P O  ( X A R R A Y ,  YARRAY,  N O P T S )  
P L O T =  I 
C A L L  P L T N O 5  ( X A R R A Y , Y A R R A Y , N n P T S ~ D A ~ ~ ~ ~ ~ , P L B T )  
CA1.L F I X U P O  ( X A R R B f , Y A R R A Y , ~ ~ O P T S )  
PLOT=? 
C A L L  PLTFd05 ( X A R R b ~ , Y A R R A Y , N o P ~ s , ~ A T ~ ~ ~ ~  ,PLOT) 
C A L L  FIXIIPO (XARKAY, Y A R R A Y , W r J P T S )  
P L O T = 3  
C A L I ,  P L T N U 5  ( X A R R A Y ,  YARRAY.  N O P T S ,  DATE (Z), PLOT) 
C A L L  F l X U P l  ( X A H R A Y , Y A W H A Y , N O P l ~ S )  
PLOT=? 
C A L L  P L T N 0 6  ( X A R R A Y , Y A R R A Y ,  NOPTS,DATE(2), P L O T 1  
C4L.L FIXUP 1 ( X A R R A Y ,  Y A R R A Y ,  M O P T S )  
P L O T = 2  
C A L L  P L T N 0 6  ( X A R R A Y , Y A R R A Y , ~ O T T S ,  DATE(2)  , P L O T )  
C A L L  FIXlir 1 ( X A R R A Y ,  Y A R R A Y ,  NOPTS) 
PLOT= j 
C A L L  P L T N O S  ( X A R H A Y ,  Y A R R A I ,  N O P T S ,  DATE ( 2 )  ,PLOT) 
C A L L  FIXUP I ( X A R R A Y ,  Y A R R A Y ,  NOPTS) 
PLOT=4 
C A L L  PLTgG6 (XARRAY,YARRAY,NOPTS,DATE(2),PLOT) 
C A L L  F T X U P l  ( X A R R d Y , Y A R R k Y , N O P T S )  
P L O T = S  
C A L L  PLTh06 ( X A R R A Y ,  Y A B R A Y ,  NUPTS , D A T E  ( 2  1 , P L O T  1 

Oil ( X A R R A Y ,  Y A R R A Y , N O P T S , D A T E i 2 1  ,PLOT) 

CALI. F J X U P O  ( X A R R A Y ,  YARRA’Y , NOPTS) 
P L O T =  1 
C A L L  P L T N O 7  ( X A R R A Y ,  YAHKAY,  MOPTS, DATE 
C A L L  F i X U P O  ( X A R R A Y , Y A ~ H A Y , N o r ? s )  
P L O l = 2  
C A L L  P L T N C 7  ( X A R R A Y  , Y A R R A Y ,  NOPTS, DATE 
CA1.L FlXUPO ( X A R R A Y , Y A R Z k Y , N O P T S )  
PL0T.r: 1 

2 )  , P L O T )  

2 )  , P L O T )  



PLOT 101 
OT 102 
PLOT 1 0 3  
PLOT 104 
PLOT 105 C 
PLOT 1 0 6  c 
PLOT 1 0 7  C 

PLOT 108 C 

PLOT 109 C 

PLOT 110 C 

PLOT 1 1 1  C 

PLOT 1 1 2  C 

PLOT 113 c 

PLOT 114 C 

PLOT 115 C 

PLOT 1 1 5  C 

PLOT 1 1 7  C 

PLOT 1 1 8  C 

PLOT 1 1 9  C 

PLOT 120 C 

PLOT 121  6 

PLOT 1 2 2  C 
PLOT 1 2 3  
PLOT 124 
PLOT 1 2 5  
PLOT 126 

PLOT 1 2 7  
/ 
PLOT 128 C 

* 
E 

* 
f 

* 
H 

* 
* 
i 

* 
* 

i 

* 

(c 

9 

* 

* ENGLISH UNITS, TO OBTArN ENGLISH UNITS, PIIT A 0 IN COLUMN 1 

Y 

l 

PLOT 129 C--- SUBROUTINE COMPKS SETS UP THE PLOTS F O R  USE BY THE DISSPLA 
PLOT 130 C--- POST PR0CE5S06Eo 
PLOT 131  C 

PLOT 1 3 3  AETORFJ 
CALL CALCMP 
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PLOT 1 3 4  
PLOT 1 3 5  C 
PLOT 1 3 6  C * 
PLOT 1 3 7  c 
PLOT 1 3 8  c 
PLOT 1 3 9  C 

PLOT 1 4 0  C 

PLOT 141 C 

PLOT 1 4 2  C 

PLOT 1 4 3  C 

PLOT 1 4 4  C 

PLOT 1 4 5  C 

PLOT 1 4 6  C 

PLOT 1 4 7  C 

PLOT 1 4 8  C 

PLOT 1 4 9  C 

PLOT 1 5 0  C 

PLOT 151 C 

PLOT 152 C 

PLOT 1 5 3  C 
PLOT 154  
PLOT 1 5 5  C 

* 

* 

* 
* 
* 

* 

ENTRY PLTNO1 ( X A R R A Y , Y A R R A Y , N O P T S , D A T E , P E O T )  

******************t*******************************~***********~**** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PLTNO1 * * * * * f f * * * * * * ~ * P * * * * t t + i t P t i i  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* ENTRY - PLTNO1 PRODUCES THE FIRST PLOT OF THE ACES DATA 

* T H I S  PLOT DRAWS THE FOLLOWING 5 CURVES, 

* 
* CURVE 1 - OUTSIDE A I R  TEMPERATURE (DB) I N  <DEC F OR DEG C> 

* CURVE 2 - OUTSIDE A I R  TEMPERATURE (WB) I N  <DEG F OR DEG C> 

* CURVE 3 - I N S I D E  AIR TEMPERATURE (DB) I N  <DEG F OR DEG C >  

* CURVE 4 - I N S I D E  A I R  TEMPERATURE (WB) IN <DEG F OR DEG C> 

* CURVE 5 - SOLAR INSOLATION (HORIZONTAL) I N  

* <BTU/NR-SQFT OR W/SQ-M> 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GO TO (1100,1200,1300,1400,1500),PLOT 

PLOT 1 5 6  C--- BGNPL SETS UP THE FIRST PLOT FOR DISSPLA 
PLOT 1 5 7  C 
PLOT 1 5 8  1 1 0 0  CALL BGNPL(1) 
PLOT 159 CALL NEWPEN(0NE) 
PLOT 160 CALL MARKER(0NE) 
PLOT 161 C 

PLOT 1 6 3  C 
PLOT 164  CALL COMPLX 
PLOT 1 6 5  C 

PLOT 167  C 
PLOT 1 6 8  CALL BASALF( 'L/CSTD@) 
PLOT 169 C 

PLOT 171  C 
PLOT 172 CALL MIXALF( 'STANDARDs 
PLOT 1 7 3  C 

PLOT 1 6 2  C--- COMPLX CHANGES THE CHARACTER STYLE TO COMPLEX 

PLOT 1 6 6  C--- BASALF ALLOWS FOR THE USE OF LOWEff CASE LETTERS 

PLOT 170 C--- MIXALF ALLOWS FOR THE USE OF UPPER CASE LETTERS 
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PLOT 1'74 C--- HEIGHT SETS THE CHARACTER HEIGHT FOR THE LEGEND 
PLOT 175 C 
PLOT 176 CALL HEIGHT(0.109 
PLOT 1'77 c 
PLOT 179 C 
PLOT 1 8 0  CALL LINES( (0)UTSIDE ( D B ) $ '  ,LEGND, 1) 
PLOT 181 CALL LINES( '  (0)UTSIDE (WB)$$ ,LEGND.Z) 
PLOT 182 CALL LIMES( * (1)NSIDE (DB)$ ,LEGND, 3) 
BLOT 183 CALL L I N E S ( $  (1)HSIDE (WB)$q ,LEGND,4) 
PLOT 1 8 4  CALL LINES( ' (S)OLAR CIINSOLATION ( O 3 0 0 ) $ ' , L E G N D s 5 )  
PLOT 185 C 

PLOT 187 C 
PLOT '188 X=XLEGND(LEGND,S)+O.2 
PLOT 1 8 9  Y=YLEGND(LEGND,S)+O.Z 
PLOT 190 C 

PLOT 192 C 
PLOT 193 CALL RESET ( 'HEIGHT * 1 
PLOT 1 9 4  C 

PLOT 1 9 6  C 
PLOT 197 CALL YINTAX 
PLOT 1 9 8  CALL YAXANG C 0 a ) 
PLOT 1 9 9  C 
PLOT 200 C--- YTLCKS AND XTICKS SET THE NUMBER OF TICKS FOR THE X AND Y AXES 
PLOT 201 C 
PLOT 202 CALL YTICKSC2) 
PLOT 203 CALL XTICKS ( 1 ) 
PLOT 2OQ C 

PLOT 206 C 

PLOT 208 > '(T)EMPERATURE ( O ( D ) E G  1 C ) O ) 1 , 3 1 , 7 . , 5 . )  
PLOT 209 C 
PLOT 210 C--- HEADIN PRINTS THE PLOT H E A D I N G  
PLOT 211 C 
PLOT 212 CALL HEADIN('(H)OUSE AND (WIEATHER (D)ATA*, ,28 ,1 . , 2 )  
PLOT 213 CALL HEADIN (DATE, 28 , l .  2) 
PLOT 214 C 

PLOT 216 C 

PLOT 218 C 

PLOT 220 C 

PLOT 222 C 

PLOT 2 2 4  C 
PLOT 225 1180 CALL NEWPENITWO) 
PLOT 226 GALL C U R V E ( X A R R A Y , Y A R R A Y , M 8 P T S , 6 9  
PLOT 227 RETURN 
PLOT 228 C 

PLOT 178 c-- THE EOLLWING 5 CALL To LINES FILLS THE LEGEND 

PLOT 1 8 6  C--- XLEGND AND YLEGND DETERMINE THE SIZE OF THE LEGEND 

PLOT 191  c--- RESET CHANGES THE CHARACTER HEIGHT BACK FOR THE TITLE 

P L u r  195 C-- Y Z N T A X  AND YAXANG CHANGES THE TYPE OF YAXES 

PLOT 205 C-- TITLE SETS THE METRIC TITLE 

PLOT 207 CALL T I T L E ( '  ' B - l s ' ( T ~ I M E  ( ( ) ( D ) A Y S O ) ' B 1 9 ,  

PLOT 215 C--- BLNKl BLANKS OUT THE AREA FOR THE LEGEND 

PLOT 2 1 7  CALL BLNKl(O. ,X,5.-Y,5. ,2)  

PLOT 2 1 9  c--- XLABGR SETS THE x AND AXES FOR A METRIC PLOT 

PLOT 221  CALL XLABCR(DAYS,2,8,-20.,10.,50.? 

PLOT 223 C--- CURVE PLOTS THE FIRST CURVE - OUTSIDE DB 

PLOT 229 C--- DOT CHANGES THE LINE PATTERN TO W T S  AND PLOTS 
PLOT 230 C--- CURVE 2 - OUTSIDE W B  
PLOT 231 C 
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P L O T  232 1200 C A L L  DOT 
P L O ~  233 C A L L  N A R K E R I T 6 r O )  
PLOT 234 CO TO 1410 
T L C l  235 C 
PLOT 236 C--- DASH C H A N C E S  TiIE L I N E  PATTEFtN T O  DASH AND PLOTS 
PL01' 237 C--- CURVF 3 - IfdSIUE DB 
PLOT 238 c 
PLOT 239 1300 CALL DASH 
PLOT 240 C A L L  KCP,KFR( 1NHEt9 
FLU1 241 C A L L  NEWPEM ( TNREE 1 
PLOT 242 GO TO 11110 
P L O T  243 C 
P L O T  2b4 C -  ~ - CHNDOT CiIANGES THE L l N E  PATTFHN T O  CHAIMDO'L' AND PLOTS 
PLOT 245 C - - CURVE 4 - I N S I D E  W R  
P L O T  246 cs 
PLOT 247 1400 CALL CHNDOT 
P1,O-r 248 CAJ.1. MARKER ( F O U R )  
Pi.0-r 2'49 c 
P L O T  250 C--- CURVE P L O T b  C U R V E S  2 ,3 ,  AND 4 
P L O T  ?51 C 
P L O T  253 1hlO C A L L  C U R V E ( X A R R A Y ,  Y A R R A Y , N O P T S , S :  
P L O T  253 RCTUHN 
PLOT 254 c 
PLOT 255 C--- CI1MDSH CHAMGLS THE L I N E  P A T T E R N  T U  C H A I N D A S H  AND PLOTS 
P L O T  256 C- - CURVE 5 SOLAR IMSrJIATION (HORIZOHTAE)  
P L O T  257 C 
P L O T  258 1500 C A L L  CIINDSltl 
PLOY 259 C A L L  f4ARKF.R I F1 W E  ) 
pio'r 260 C A L L  NEWBEN(0NE.I  
P1,OT 2 6 1  C: 
PLOT 262 C--- XPOSN AND YPUSN DE'I'ERMINE T H E  POSITTOM FUR THE: SECONDARY A X E S  
PLOT 263 C 
PLOT 264 X P C S = X P U S N ( B . ,  -20.)  
P L O T  265 Y P O S = Y P O S N ( 8 . , - 2 0 , )  
P L O P  266 C 
PLO'T 267 C -  YGRAXS DRAWS THE SECONDARY A C E S  T N  M E I R I C  UNITS 
PLOT 268 c 

PLOT 271 > x P o s , Y r o s )  
P C a T  272 c 

PLOT 269 CALJ.. YGRAXS ( 0 .  , 1 . ,lo. ,5. , 
PLOT 270 > ' ( S ) O L A R  (I )NSClLATION ( (  (Y/SQ11)*100() ) ' ,-38, 

PI.OT 773 C--- CURVE P L O T S  CURVE 5 - S 3 L A R  LNSOLATION ( M O R I Z U N T A L )  
PLOT 27" C 
PLOT 275 DO 1510 1 - 1 , N O P I ' S  
P L O T  276 YARRAY(i)=YARRAY(l)/lo@. 
PLOT 2-17 1510 CON'I'IN'JE 
PLOT 278 C A L L  C U R V E ( X A R R A Y  ,YARRAY,  NOPTS, 6 )  
PLOT 2'19 c 
P L O T  280 C---- H F I G B T  SETS iHF CHARACTER H E I G H T  FOR T H E  LEGEND 
PLOT 281 r 
PLOT 282 C A J J  HElGHT(0. 10) 
P L O T  283 c 
P L o r  285 c 
P L O T  28'4 C--- L E G E N D  DRA'eIS THE IEGEIUD FOH PLOT 1 

P L O T  786 C A L L  RFSET ( ' BLNKS ' ) 
P L O T  387 Y = Y - O . l  
PLOT 288 CA1.l .  L E G E K D I L E G N D ,  5,O. 1,5.-Y) 
P C O I  289 C 
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PLOT 290 C--- FRAME DRAWS THE FRAME AROUND PLOT 1 
PLOT 291 C 
PLOT 2 9 2  CALL FRAME 
PLOT 293 C 
PLOT 2 9 4  C--- ENDPL ENDS PLOT 1 FOR DISSPLA 
PLOT 295 C 
PLOT 296 
PLOT 297 C 
PLOT 298 C 

PLOT 299 C * 
PLOT 300 C * 
PLOT 301 C 

PLOT 302 C 

PLOT 303 C 

PLOT 305 

PLOT 307 C 

PLOT 308 C 

PLOT 309 C 

* 

* 
* 
PLOT 3 0 4  

PLOT 306 c 
* 
* 
* 
PLOT 310 c * 
PLOT 311 C * 
PLOT 3 1 2  c * 
PLOT 3 1 3  C 

PLOT 3 1 4  C 

PLOT 3 1 5  C 

PLOT 316 c 

* 
* 
* 
* 
PLOT 3 1 7  C 

PLOT 318 C 

PLOT 31 9 C 

PLOT 320 C 

PLOT 321  C 

* 
* 
* 
* 
* 
PLOT 322 c * 
PLOT 323 C 
PLOT 324 

CALL ENDPL ( 1 ) 

* * * * * * * ~ ~ * f f * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * W * * * * * * W * * * * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ***********%************* 
W + t C t t f * * t t H * W K * f * * * n t Y t t * Y *  END OF PLOT1 * * * * * f * W Y + * t * + * Y t Y * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * * * * * * C * * * * * * * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RETURN 
ENTRY PLTN02 (XARRAY,YARRAY,NOPTS,DATE,PEOT)  

********************************************~*ff******~************* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* + I W Y Y W Y * W W W Y E I I Y * Y I * Z Y Y Y I I I Y Y  PLTN02 W W W Y C * * * I Y I W * * Y Y * C I I * * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ............................. 

********************************************I**ff***********ff****~** 

* 
* ENTRY - PLTN02 PRODUCES THE SECOND PLOT OF THE ACES DATA. 

* THIS PLOT DRAWS THE FOLLOWING 5 C U R V E S .  

* 
* CURVE 1 - HOUSE HEATING LOAD I N  <BTU/HR OR KW> 

* CURVE 2 - HOUSE COOLING LOAD I N  <BTU/HR OR KW> 

* CURVE 3 - HOT WATER HEATING LOAD I N  <BTU/HR OR Fd> 

* CURVE 4 - ECONOMY COOLING LOAD I N  <BTU/WR OR KW> 

* CURVE 5 - TOTAL HOUSE LOAD I N  (BTUIHR OR Kw> 

* 
* * * * * * Q t * * * * * * * * * * Y * * * * * * ~ * * * * * ~ * * * * * * * ~ * * ~ * * * * * * * * * * * * * * * * * * * * * * * *  

GO TO (2100,2200.230Q,2400.2500).PLOT 
PLOT 325 2100 CALL BGNPL(2) 
PLOT 326 CALL MARKER(0NE) 
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PLOT 327 CALL COMPLX 
PLOT 328 CALL BASALF('L/CSTD') 
PLOT 329 CALL MIXALIF( 'STANDARD') 
PLOT 330 CALL. I-IEIGHT(O.10) 
PLOT 331 CALL LINES('(H)EATING (L)OAD$',LEGND,l) 
PLOT 332 CALL LINES('(C)OOLING (L)OAD$',LEGND,2) 
PLOT 333 CALL LINES('(H)OT (W)ATER (L)OAD$',LEGND,3) 
PLOT 334 CALL LINES('(E)CONOMY (C)OOLIWG (L)OAD$',LEGND,4) 
PLOT 335 CALL LINESI'(T)OTAL (L)OAD$',LEGND,5) 
PLOT 336 X=XLEGND (LEGND 5 ) +O .2 
PLOT 337 Y=YLEGND(LEGND,5)+0.2 
PLOT 338 CALL RESETI'HEIGHT') 
PLOT 339 CALL YTICKS(2) 
PLOT 340 CALL XTICKS ( 1 ) 
PLOT 341 CALL YINTAX 
PLOT 342 CALL YAXANG(O.1 

PLOT 344 > '(B)UILDING (LIOADS (O(KW)0)',29,7.,5.) 
PLOT 345 CALL XLABGRCDAYS,2,8,0.,1.,16.) 
PLOT 346 C 

PLOT 348 C 
PLOT 349 DO 2110 I=l,NOPTS 
PLOT 350 YARRAY(I)=YARRAY(I)/lOOO. 
PLOT 351 2110 CONTINUE 
PLOT 352 CALL HEADIN( (ACES L)OADS', 12,l. ,2) 
PLOT 353 CALL HEADIN(DATE,28,1.,2) 

PLOT 355 CALL NEWPEN(TW0) 
PLOT 356 CALL CURVE (XARRAY, YARRAY, NOPTS, 6 )  
PLOT 357 RETURN 
PLOT 358 2200 CALL DASH 
PLOT 359 CALL MARKER(TW0) 
PLOT 360 GO TO 2510 
PLOT 361 2300 CALL DOT 
PLOT 362 CALL MARKERCTHREE) 
PLOT 363 CALL NEWPEN(THREE) 
PLOT 364 GO TO 2510 
PLOT 365 2400 CALL CHNDSH 
PLOT 366 CALL MARKER (FOUR) 
PLOT 367 GO TO 2510 
PLOT 368 2500 CALL CHNDOT 
PLOT 369 CALL MARKER(F1VE) 
PLOT 370 CALL NEWPEN (ONE) 
PLOT 371 2510 DO 2520 I=l,NOPTS 
PLOT 372 YARRAY(I)=YARRAY(I)/lOOO. 
PLOT 373 2520 CONTINUE 
PLOT 374 CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
PLOT 375 IF (PLOT .EQ. 5) GO TO 2540 
PLOT 376 RETURN 
PLOT 377 2540 CALL HEIGHT(O.10) 
PLOT 378 CALL RESET ( BLNKS ' 1 
PLOT 379 Y=Y-0.1 
PLOT 380 CALL LEGEND(LECND, 5,O. 1,5.-Y) 
PLOT 381 CALL FRAME 
PLOT 382 CALL ENDPL ( 2  ) 
PLOT 383 C 

PLOT 343 CALL TITLE(' ',-l,'(T)IME (O(D)AYSO)',l9, 

PLOT 347 C--- THIS LOOP CONVERTS FROM WATTS TO KW 

PLOT 354 CALL BLNKl(O.,X,5.-Y,5.,2) 
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PLOT 384 C 

PLOT 385 C 

PLOT 386 C 

PLOT 387 C 

PLOT 388 C 

PLOT 389 C 
PLOT 390 
PLOT 391 
PLOT 392 C 
PLOT 393 C 

PLOT 394 C 

PLOT 395 C 

PLOT 396 C 

PLOT 397 C 

PLOT 398 C 

PLOT 399 C 

PLOT 400 C 

PLOT 401 C 

PLOT 402 C 

PLOT 403 C 

PLOT 404 C 

PLOT 405 C 

PLOT 406 C 

PLOT 407 C 

PLOT 408 C 
PLOT 409 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  I************#*********** 

***IIWI*IIIW*YIII*********** END OF PLOT2 ****E******************** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

RETURN 
ENTRY PLTN03 (XARRAY,YARRAY,NOPTS,DATE,PLOT) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IIIII*l*flWZW*YW*IWI********** pLTN03 I W t Y I I I I Y * Y I I I * * I W W I Y Y l l l + l t l  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* ENTRY - PLTN03 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> 

* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

GO TO (3100,3300,3400).PLOT 
PLOT 410 3100 CALL BGNPL(3) 
PLOT 41 1 CALL MARKER(0NEP 
PLOT 412 CALL COMPLX 
PLOT 413 CALL BASALF('L/CSTD') 
PLOT 414 CALL MIXALF( 'STANDARD') 
PLOT 415 CALL HEIGHT(O.10) 
PLOT 416 CALL LINES('(W)IND (S)PEED$',LEGND,I) 
PLOT 41 7 CALL LINES( ' (SIOLAR (I )NSOLATION ( ( ) (H) ( 1 ) $  .LEGND,2) 
PLOT 418 CALL LINES('(P)ANEL (L)OADS$',LEGND.3) 
PLOT 419 X=XLEGND(LEGND,3)+0.2 
PLOT 420 Y =YLEGND(LEGND, 3)+0.2 
PLOT 421 CALL RESET('HEIGHT'1 
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PLOT 422 CALL YTICKS(2) 
PLOT 423 CALL XTICKS ( 1 
PLOT 424 CALL YINTAX 
PLOT 425 CALL YAXANG(O.1 

PLOT 427 > '(W)IND (SIPEED (O(KPH)O)', 
PLOT 428 > 26.7. ,5.) 
PLOT 429 CALL XLABGR(DAYS,2,8,0.,20.,100.) 
PLOT 430 CALL HEADIN('(S)OLAR (PIANEL (A)NALYSIS'.26,1.,2) 
PLOT 431 CALL HEADIN(DATE,28,1.,2) 

PLOT 433 CALL CURVE(XARRAY,YARRAY,NOPTS,G) 
PLOT 434 RETURN 
PLOT 435 3300 CALL DOT 
PLOT 436 CALL MARKER(TW0) 
PLOT 437 XPOS=XPOSN(8.,0.) 
PLOT 438 YPOSzYPOSN(8.. 0.) 

PLOT 440 C 
PLOT 441 C--- THIS LOOP CONVERTS FROM W/SQM TO W/SQM*100 
PLOT 442 C 
PLOT 443 DO 3310 I=l,NOPTS 
PLOT 444 YARRAY(I)=YARRAY(I)/lOO. 
PLOT 445 3310 CONTINUE 
PLOT 446 CALL NEWPEN (THREE) 
PLOT 447 CALL CURVE(XARRAY.YARRAY.NOPTS.6) 
PLOT 448 R E T U R N  
PLOT 449 3400 CALL CNNDSH 
PLOT 450 CALL MARKER(THREE1 
PLOT 451 CALL NEWPEN(TW0) 
PLOT 452 C 

PLOT 454 C 
PLOT 455 DO 3410 I=l,NOPTS 

PLOT 457 3410 CONTINUE 

PLOT 426 CALL TITLE(' ' ,-1, '(TIIME (O(D)AYSO)',19, 

PLOT 432 CALL BLNKl(O.,X,5.-Y,5.,2) 

PLOT 439 CALL YGRAXS(O.,1.,16.,5.,'(W/SQM)*lOO OR (KW)',-lg,XPOS,YPOS) 

PLOT 453 C--- THIS LOOP CONVERTS FROM WATTS TO KW 

PLOT 456 YARRAY(I)=YARRAY(I)/~OOO. 

PLOT 458 
PLOT 459 
PLOT 460 
PLOT 461 
PLOT 462 
PLOT 463 
PLOT 464 
PLOT 465 
PLOT 4bb C 
PLOT 467 C 

PLOT 468 C 

PLOT 469 C 

* 
* 
* 
PLOT 470 e * 
PLOT 471 C * 

CALL CURVE(XARRAY, YARRAY, NOPTS, 6) 
CALL HEIGHT(O.10) 
CALL RESET( 'BLNKS' ) 
Y=Y-0.1 
CALL NEWPEN(0NE) 
CALL LEGEND(LEGND,S,O.l,S.-Y) 
CALL FRAME 
CALL ENDPL(3) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* t W * * * t * t * * * * * * ~ * * * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . .  
P t t + t * X * Q f t W * * * * + * * t * * * * * * * *  END OF PLOT3 **P************b**f****** 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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PLOT 472 C 
PLOT 473 
PLOT 474 
PLOT 475 C 
PLOT 476 C 

PLOT 477 C 

PLOT 478 C 

PLOT 479 C 

PLOT 480 C 

PLOT 481 C 

PLOT 48 C 

PLOT 483 C 

PLOT 485 C 

PLOT 486 C 

*PLOT 48 C 
PLOT 488 C 

PLOT 489 C 

PLOT 490 C 

PLOT 491 C 

PLOT 492 C 
PLOT 493 
PLOT 494 
PLOT 495 
PLOT 496 
PLOT 497 
PLOT 498 
PLOT 499 
PLOT 500 
PLOT 501 
PLOT 502 
PLOT 503 
PLOT 504 
PLOT 50 
PLOT 506 
PLOT 507 
PLOT 508 
PLOT 509 
PLOT 510 
PLOT 51 1 
PLOT 512 
PLOT 513 
PLOT 514 
PLOT 515 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
? 

RETURN 
ENTRY PLTN04 (XARRAY,YARRAY,NOPTS,DATE,PLOT) 

*?****************?******************&**********************~****** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ***************I************* 

**************************I*** . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
* ENTRY - PLTNO4 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 

* 

DO 4000 I=I,NOPTS 
YARRAY(I)=YARRAY(I)/IOOO. 

GO TO (4100,4200,4300,4400,45OO),PLOT 

CALL MARKER (ONE) 
CALL COMPLX 
CALL BASALF('L/CSTD') 
CALL MIXALF( 'STANDARD' 
CALL HEIGHT(O.10) 
CALL LINES('(P)UMPS$',LEGND,l) 
CALL LINES(' (C)OMPRESSER$' ,LEGND,2) 

CALL LINES('(ACES)$',LEGND,4) 
CALL LINES('(H)OUSE$',LEGND,5) 
X=XLEGND(LEGND, 5)+0.2 
Y=YLEGND(LEGND,5)+0.2 
CALL RESET('HE1GHT') 
CALL YTICKS(2) 
CALL XTICKS ( 1 ) 
CALL YINTAX 
CALL YAXANG(O.1 

4000 CONTINUE 

4 1 00 CALL BGNPL (4 

CALL LINES( (F)ANS$' ,LEGND, 3) 

CALL TITLE ( ' ' , -1 , ' ( T 1 IM E ( ( ) ( D 1 AYS ( 1 ' , I  9 ,  
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PLOT 516 
PLOT 517 
PLOT 518 
PLOT 519 
PLOT 520 
PLOT 521 
PLOT 522 
PLOT 523 
PLOT 524 
PLOT 525 
PLOT 526 
PLOT 527 
PLOT 528 
PLOT 529 
PLOT 530 
PLOT 531 
PLOT 532 
PLOT 533 
PLOT 534 
PLOT 535 
PLOT 536 
PLOT 537 
PLOT 538 
PLOT 539 
PLOT 540 
PLOT 541 
PLOT 542 
PLOT 543 
PLOT 544 
PLOT 545 
PLOT 546 C 
PLOT 547 C 

PLOT 548 C 

PLOT 549 C 

PLOT 550 C 

PLOT 551 C 

PLOT 552 C 
PLOT 553 
PLOT 554 
PLOT 555 C 
PLOT 556 C 

PLOT 557 C 

PLOT 558 C 

PLOT 559 C 

PLOT 560 C 

PLOT 561 C 

* 
* 
* 
* 
* 

* 
* 
if 

* 
* 
* 

> (P )OWER (C)ONSUMPTION ( 1 (KW) ( ) ,32,7. ,5. ) 
CALL XLABGR(DAYS,2,8,0.,1.,16.) 
CALL HEADIN('(ACES EILECTRICAL (A)NALYSIS',28,1.,2) 
CALL HEADIN(DATE,28,1. ,2) 

CALL NEWPEN(TW0) 
CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
RETURN 

CALL MARKER (TWO) 
GO TO 4510 

CALL MARKER(THREE1 
CALL NEWPEN(THREE1 
GO TO 4510 

CALL MARKER (FOUR 1 
GO TO 4510 

CALL NEWPEN(0NE) 
CALL MARKER (FIVE ) 

4510 CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
IF (PLOT .EQ. 5 )  GO TO 4520 
RETURN 

CALL RESET('BLNKS') 
Y=Y-0.1 
CALL LEGEND(LEGNDs5,O.1,5.-Y) 
CALL FRAME 
CALL ENDPL (4 ) 

CALL BLNKl(O.,X,5.-Y,5.,2) 

4200 CALL DASH 

4300 CALL DOT 

4400 CALL CHNDSH 

4500 CALL CHNDOT 

4520 CALL HEIGHT(O.10) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

****t****+*~**************** . . . . . . . . . . . . . . . . . . . . . . . . .  

RETURN 
ENTRY PLTNO5 (XARRAY,YARRAY,NOPTS,DATE,PLOT) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

************E***************** ............................. 

* 
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PLOT 562 C * ENTRY - PLTN05 PRODUCES THE FIFTH PLOT OF THE ACES DATA * 
PLOT 563 C * THIS PLOT DRAWS THE FOLLOWING 3 CURVES 

PLOT 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
PLOT 570 C 
PLOT 571 GO TO (5100,5200,5300>,PLoT 
PLOT 572 5100 CALL BGNPL(5) 
PLOT 573 CALL MARKER(0NE) 
PLOT 574 CALL COMPLX 
PLOT 575 CALL BASALF('L/CSTD') 
PLOT 576 CALL MIXALF( 'STANDARD' 1 
PLOT 577 CALL HEIGHT(O.10) 
PLOT 578 CALL LINES( (CIOMPRESSER (0)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('HE1GHT') 
PLOT 584 CALL XTICKS 1 

?LOT 586 > s(C0P1',0,7.15.) 
PLOT 587 CALL XLABGR(DAYS,2,8,0.,1.,10.) 
PLOT 588 CALL HEADIN( (ACES P)ERFORMANCE ( AINALYSIS ' ,29,1. ,2 )  
PLOT 589 CALL HEADIN(DATE,28,1.,2) 
PLOT 590 CALL BLNKI(O.,X,5.-Y,5. ,2) 
PLOT 591 CALL ANGLE(90.1 
PLOT 592 CALL MESSAC('(COP)',5,-.5,2.3) 
PLOT 593 CALL ANGLE ( 0 . )  

PLOT 585 CALL TITLE(' ',-l,'(T)IME (O(D)AYSO)',lg, 

PLOT 594 CALL VECTOR(-0.05,0.0,0.0,0.0,0) 
PLOT 595 CALL VECTOR (-0.05 O.5,0.0, 0.5 , 0 )  

PLOT 597 CALL VECTOR(-0.05,1.5,0.0~1.5,O) 
?LOT 596 CALL. VECTOR(-0.05 1.0,O. 0,1., 0,O)  

PLOT 598 CALL VECTOR ( -0.05,2.0,0.0,2 0 , O )  
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 , O )  
PLOT 601 CALL VECTOR ( -0 e 05s3.5 0.0 3.5 9 0) 
PLOT 602 CALL VECTOR (-0.05t4.0, 0.0 I 4.0, 0) 
PLOT 603 CALL VECTOR (-0.05,4.5,0.0.4.5,0) 
PLOT 604 CALL VECTOR(-O.05,5.0,0.0.5.0,0~ 
PLOT 605 CALL HEIGHT(O.10) 
PLOT 606 CALL RLINT(O,0.8,0.0-.10) 
PLOT 607 CALL RLINT(1,0.8,1.0-.10) 
PLOT 608 CALL RLINT (2,O. 8,2.0-. 10) 
PLOT 609 CALL RLINT( 3,0.8,3.0-. IO) 
PLOT 610 CALL RLINT(4,0.8,4.0-.10) 
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PLOT 61 1 CALL RLINT(5,O. 8,5.0-. 10) 
PLOT 612 CALL RLINT(25,0.7,6.0-. I O )  
PLOT 6 1 3 CALL RLlElT (J1510.7,7. 0.- . 10) 
PLOT 614 CALL RLINT(65.0.7,8.0-. I O )  
PLOT 615 CALL RLINT(85,O. 7,g. 0-. 10) 
PLOT 616 CALL RLi~'1'(105,0.6,10.0--. 10) 
PLOT 617 CALL RESET ( ' HEIGHT ) 
PLOT 618 CALL NEWPEN (TWO) 
PLOT 619 5110 DO 5130 I=l,MOPTS 
PLOT 620 IF (YARRAY(1)-5.) 5130,5130,5120 
PLOT 621 5120 YaRRAY(I)~(YARRAY(I)-5.)/2a.t5. 
PLOT 622 5130 COMTINUE 
PLOT 623 CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
PLOT 624 RETURN 
PLOT 625 5200 CALL DASH 
PLOT 626 CALL MARKER ('TWO) 
PLOT 627 CALL NEWPEW (THREE 
PLOT 638 GO TO 5110 
PLOT 629 5300 CALL DOT 
PLOT 630 CALL MARKER ('THREE) 
PLOT 631 CALL YINTAX 
PLOT 632 CALL YAXANG(O.1 
PLOT 633 CALL NEWPEN (ONE 1 
PLOT 634 XPOS=XPOSN(8.,0.) 
PLOT 635 YPOS=YPOSN(8., 0 . )  
PLOT 636 CALL YGRAXS(0.,1.,16.,5.,'(S)YSTE~ (L.)OADS (O(KW)O)',--27, 
PLOT 637 > XPOS,YPOS) 
PLOT 638 C 

PLOT 640 C 
PLOT 641 DO 5310 I=I,MOPTS 
PLOT 642 YARRAY(I9=UA~RAY(I~/lOOO. 
PLOT 643 5310 CONTINUE 

PLOT 639 C--- THIS LOOP CONVERTS FROM WATTS TO KW 

PLOT 644 
PLOT 645 
PLOT 646 
PLOT 647 
PLOT 648 
PLOT 649 
PLOT 650 
PLOT 651 C 
PLOT 652 C 

PLOT 653 C 

PLOT 654 C 

PLOT 655 C 

PLOT 656 C 

PLOT 65'7 C 
PLOT 658 
PI.OT 659 
PLLIT 660 C 

* 
* 
t 

* 
* 

CALL CURVE(XARRAY,YAREAY,NOPTS,6) 
CALL H E I G H ' T ( O . 1 0 )  
CALL RESET('J3LNK.S') 
Y=Y-0.1 
CALL LEGEND(J..EGND,3,0. 1,5.-Y) 
CALL FRAME 
CALL ENDPL (5  1 

**f*******************t****# ***i*****+****t********tt 

* i t a * * * * * Z * * R * * * * * i * * * * # * * * *  * * * t * * * t * * * * * * * * * X X * * * * * *  

RETURN 
ENTRY PLYNO6 (XARRAY,YARRAY,NOPTS,DATE,PLOT) 
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PLOT 661 C 

PLOT 662 C 

PLOT h63 C 

PLOT 664 C 

PLOT 61i5 c 

PLOT 666 C 

PLOT 667 G 

PLOT 668 C 

PLOT 669 c 

P 

* 
4% 

* 
* 
* 
* 
* 
* 
PLOT 670 C 

PLOT 671 C 

PLQT 672 C 

PLOT 673 C 

PLOT 674 C * .  
PLOT 675 C 

PLOT 676 C 

PLOT 677 C 
PLOT 678 

* 
K 

* 
* 

* 
* 

I*******************P****************************~******~*****~~*~* 

Y*l****P********************** ~z**rK*z*I**+***I*I~r*~l*~I** 

*W*k************************** PLTN06 * * * * * * * * ~ * ~ * * * * * * * * * * * * z * * * + ~  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * * * * ~ * * * * * ~ * * * ~ ~ * * * * * ~ * * * +  
+**************~****l*****************~***~*****~*****~***~~*~~*~** 

* 
* ENTRY - PLTNO6 PRODUCES THE SIXTH PLOT OF THE ACES DATA. 

tc THIS PLOT DRAWS THE FOLLOMIIING 5 CURVES, 

* 
* CURVE 1 - OUTSIDE AIR TEMPERATURE (DB) XN <DEG F OR DEG C> 

* CURVE 2 - OUTSIDE AIR T E ~ ~ E R A ~ U ~ ~  !WE%) IN CDEG F OR DEG C> 

* CURVE 3 - INSIDE AIR TEMPERATURE IDB) IN <DEG F OR DEG C> 

* CURVE 4 - INSIDE AIR TEMPERATURE (WB) IN <DE$ F OR DEG C >  

* CURVE 5 - HOUSE LOADS IN <BTU/HR OR KW> 

* 
***********************P****~~*************P**~*~******~*****~****~ 

GO TO (6100,6200,6300,6400,6500),RLOT 
PLOT 679 6100 CALL BGNPL(6) 
PLOT 680 CALL MARKER(ONE1 
PLOT 681 CALL COMPLX 
PLOT 682 CALL BASAI.F( ' L I C S T D ' )  
PLOT 683 CALL MIXALF(sSTANDARDt) 
PLOT 684 CALL HEIGWT(O.10) 
PLOT 685 CALL LINES(fCO)UTSIDE (DB)$O,LECND,l) 
PLOT 686 CALL LINES( (0)UTSIDE (WB)$' ,LEGND,23 
PLOT 687 CALL LINES("1)NSIDE (DR)$',LEGND,3) 
PLOT 688 CALL LINES( 1, (IINSIDE (wB)$Q ,LECND,Q) 
PLOT 689 CALL LINES(t(W)OUSE (L)OADS$i,LEGND,51 
PLOT 690 X=XLEGND(LEGND,51 t0.2 
PLOT 691 Y =YLE GND (LEGND ,5 t 0.2 
PLOT 692 CALL RESET('HE1GHT') 
PLOT 693 CALL YINTAX 
PLOT 694 CALL YAXANGCO.) 
PLOT 695 CALL YTICKS(2) 
PLOT 696 CALL XTICKS ( 1 1 
PLOT 697 CALL TITLE(t ',-1,'(D)AYS OF THE (M)EEK?,ZO, 
PLOT 698 > '(T)EMPERATURE C O ( D ) E G  ( C 1 0 ) t , 3 1 9 7 B , 5 e )  
PLQT 699 CALL HEADIN('(C)ONTROL (HIOUSE AND CWjEATHER (D)ATA*,38,1.,2) 
PLOT 708 CALL HEADIN (DATE, 2 8 , l .  , 2 )  
PLOT 701 CALL BLNKl ( O . ,  X, 5 a -Y 5.. 2 )  
PLOT 702 CALL XLABGR(DAYS,2,8,-20., 10. .50.)  
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PLOT 703 CALL NEWPEN('WO) 
PLOT 704 CALL C U R V E ( X A R R A Y , r A R R A Y , N O P T S , 6 )  
PLOT 705 RET UR N 
PLOT 706 6200 CALL DOT 
PLOT 707 CALL MARKER (TWO) 
PLOT 708 GO TO 6310 
PLOT 709 6300 CALL DASH 
PLOT 71 0 CALL MARKER (THREE 1 
PLOT 71 1 CALL MEWPEN (THREE 1 
PLOT 712 6310 CALL C U R V E ( X A R R A Y , Y A R R A Y , N O P T S , S )  
PLOT 713 R E T U R N  
PLOT 714 6400 CALL CHWDOT 
PLOT 715 CALL MARKER(F0UR) 
PLOT 716 GO TO 6310 
PLOT 717 6500 CALL CKNDSH 
PLOT 718 CALL HARKER (FIVE ) 
PLOT 719 CALL NEWPEN(0NE) 
PLOT 720 XPOS=XPOSN(8. ,-2O.) 
PLOT 721 YPOS=YPOSN(8. ,-2O.) 
PLOT 722 CALL YGRAXS(Q.,1.,16.,5., 

PLOT 724 > XPOS,YPOS) 
PLOT 725 C 
PLOT 726 C---- THIS LOOP CONVERTS FROM WATTS T U  Pd 
PLOT 727 C 
PLOT 728 DO 6410 I-1,EIOPTS 
PLOT 729 Y A R R A Y ( T ) = Y A R R A Y ( I ) / l O ~ O .  
PLOT 730 6410 CONTINUE 

PLOT > '(P)Obu'ER (C)ONSUMPTION ( O ( K W ) O ) '  ,-32, 

PLOT 731 6030 CALL CURUE(XARRAY,YARRAY,NOPTS,SI 
PLOT 732 
PLOT 733 
PLOT 734 
PLOT 735 
PLOT 736 
PLOT 737 
PLOT 738 C 
PLOT 739 c 
PLOT 740 C 

PLOT 7U1 C 

PLOT 742 C 

PLOT 743 c 
PLOT 744 C 
PLOT 745 
PLOT 746 
PLOT 747 c 
PLOT 748 C 

PLOT ,749 c 
PL.OT 750 C 

PLOT 751 C 

* 
* 
1 

s 

I) 

* 
* 
PI 

* 

CALL HEIGHT (0.10 ) 
CALL RESET( ?BLNKS 1 
Y=Y-9.1 
CALL L E G E ~ ' D ( L E ~ ~ D , 5 , 0 . 1 . L j . - Y )  
CALL FRAME 
CALL ENDPL(6)  

RETURN 
ENTRY PLTN07 ( X A R R A Y ,  Y A R R A Y ,  NOPTS DATE, PLOT) 



A-67 

PLOT 752 c *i**iiiti+**++*ii*i~*********************************************** 

PLOT 753 C * * 
PLOT 754 C * ENTRY - PLTNO7 PRODUCES THE SEVENTH PLOT OF THE ACES DATA. * 
PLOT 755 C * THIS PLOT DRAWS THE FOLLOWING TWO CURVES. 

PLOT 756 C * 
* 
* 
PLOT 757 C * CURVE 1 - ACES POWER CONSUMPTION IN KWH 

PLOT 758 C * CURVE 2 - CONTROL HOUSE POWER CONSUMPTION IN KWH * 
PLOT 759 C * * 
PLOT 760 C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 
PLOT 761 C 
PLOT 762 
PLOT 763 YARRAY(I)=YARRAY(I)/lOOO. 
PLOT 764 7000 CONTINUE 
PLOT 765 GO TO (7100,7200) ,PLOT 
PLOT 766 7100 CALL BGNPL(7) 
PLOT 767 CALL MARKER(0NE) 
PLOT 768 CALL COMPLX 
PLOT 769 CALL BASALF( ' L/CSTD' 1 
PLOT 770 CALL MIXALF( 'STANDARD') 
PLOT 771 CALL HEIGHT(O.10) 
PLOT 772 CALL LINES('(ACES)$',LEGND, 1) 
PLOT 773 CALL LINES('(C)ONTROL (H)OUSE$',LEGND,Z) 
PLOT 774 X=XLEGND(LEGND,2)+0.2 
PLOT 775 Y=YLEGND(LEGNDs2)+0.2 
PLOT 776 CALL RESET('HE1GHT') 
PLOT 777 CALL YTICKS (2) 
PLOT 778 CALL XTICKS ( 1 
PLOT 779 CALL YINTAX 
PLOT 780 CALL YAXANG(O.1 

PLOT 782 > '(PIOWER (C)ONSUMPTION (()(gW)O)',32,7.,5.) 
PLOT 783 
PLOT 784 CALL HEADIN('(CIOMPARIS0N OF (ACES) AND (CIONTROL (HIOUSE', 
PLOT 785 > 44.1 e ,2) 
PLOT 786 CALL HEADIN(DATE.28.1. ,2) 

PLOT 788 CALL NEWPEN(TW0) 
PLOT 789 CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
PLOT 790 RETURN 
PLOT 791 7200 CALL DASH 
PLOT 792 CALL MARKER (TWO) 
PLOT 793 CALL NEWPEN (THREE) 
PLOT 794 CALL CURVE(XARRAY,YARRAY,NOPTS*6) 
PLOT 795 CALL NEWPEN (ONE) 
PLOT 796 CALL HEIGHT (0.10 1 
PLOT 797 CALL RESET ( ' BLNKS ' 1 
PLOT 798 Y =Y-0 . 1 
PLOT 799 CALL LEGEND(LEGND,2,0.lS5.-y) 
PLOT 800 CALL FRAME 

DO 7000 I=1 ,NOPTS 

PLOT 781 CALL TITLE(' ',-l,'(T)IME (O(D)AYS())',1gs 

CALL XLABGR (DAYS,2,8,0., 1.. 16.) 

PLOT 787 CALL BLNKl(O.,X,5.-Y,5.,2) 
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PLOT 840 
PLOT 841 
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 C 

* 
* 
* 
* 
* 

X=XLEGND(LEGND,31+0.2 
Y =YLEGND(LEGND, 314.2 
CALL RESET( 'HEIGHT') 
CALL YTICKS(2) 
CALL XTICKS ( 1 ) 
CALL YINTAX 
CALL YAXANG ( 0 .  ) 
CALL TITLE(' ',-'l,'(T)IME (O(D)AYSO)',lg, 

> ' ( P  1 OW ER ( C) ONSUMPTION ( ( 1 (KW) ( 1 1 ' , 32.7. 5.) 
CALL XLABGR(DAYS,2,8,0. ,1 . ,16.)  
CALL HEADIN( ' (C)OMIP OF (ACES) (S)OLAR, AND (C)ONTROL (H)OUSE', 

CALL HEADIN (DATE, 28 , 1 e ,2) 

CALL NEWPEN(TW0) 
CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
RETURN 

CALL MARKER (TWO) 
CALL NEWPENCTHREE) 
CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
CALL NEWPEN(ONE1 
RETURN 

CALL MARKER (THREE) 
CALL CURVE(XARRAY,YARHAY,NOPTS,6) 
CALL HEIGHT(O.10) 
CALL RESET('BLNKS') 
Y=Y-0.1 
CALL LEGEND(LEGND, 3,O. ? ,5.-Y) 
CALL FRAME 
CALL ENDPL (8) 
RETURN 

> 48,l. ,2)  

CALL BLNKl(O..X,5.-Y,5..2) 

8200 CALL DASH 

8300 CALL DOT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * Y * * * * * * * * * * * * * * *  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ENTRY PLTN09 (XARRAY,YARRAY,NOPTS,DATE,PLOT) 
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OOOOP C * CURVE 3 - HOT WATER HEATER CONSUMPTION IN KWH 

P 
3630488 C * CURVE 4 - EQUIPMENT CONSUMPTION IN KWH * 
0489 C * CURVE 5 - TOTAL POWER CONSUMPTION IN KWH * 
0490 C * * 
0491 c *t*i*i i i i**t*ii***i******************************~****************** 

0492 C 
0493 DO 9000 I=I,NOPTS 
0494 YARSAY(I)=YARRAY(I)/lOOO. 
0495 9000 CONTINUE 
0496 GO TO (9100,9200,9300,9400,9500~,PLOT 
0497 9100 CALL BGNPL(9) 
0498 CALL MARKER(0NE) 
0499 CALL COMPLX 
0500 CALL BASALF(sL/CSTD') 
050 1 CALL MIXALF ( STANDARD ) 
0502 CALL HEIGHT(O.10) 

00000 CALL LINES('(0)UTDOOR (U)NIT$',LEGND,l) 
0 CALL LINES('(1)NDOOR (U)NIT$',LEGND,2) 
00000 CALL LINES('(H)OT (W)ATER (H)EATER$',LEGND,3) 
000730 CALL LINES('(E)QUIPMENT$',LEGND,4) 
0507 CALL LINES('(H)OUSE$',LEGND,5) 
0508 X=XLEGND(LEGND,5)+0.2 
0509 Y=YLEGND(LEGND,5)+0.2 
051 0 CALL RESET('WE1GHT') 
051 1 CALL YTICKS(2) 
0512 CALL XTICKS(1) 
0513 CALL YINTAX 
0514 CALL YAXANG (0. ) 

0516 > ' (P IOWER ( C) ONSUNPTION ( ( 1 (KW) ( 1 1 ' ,32,7. ,5.) 
0515 CALL TITLE(' ',-l,'(T)IME (O(D)AYSO)',lg, 

CALL XLABGR(DAYS,2,8,0..1..16.) 0517 

051 9 
0520 
052 1 
0522 
0523 
0524 9200 
0525 
0526 
0527 9300 
052 8 
0529 

00000 

0531 9400 
0532 
0533 
0534 9500 
0535 
0536 
0537 9510 
0538 
0539 
0540 9520 
0541 
0542 
0543 

CALL HEADIN('(C)ONTROL (H)OUSE (E)LECTRICAL (A)NALYSIS',42,1.,2) 
CALL HEADIN(DATE,28,1.,2) 

CALL NEWPEN(TW0) 
CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
RETURN 
CALL DASH 
CALL MARKER (TWO) 
GO TO 9510 
CALL DOT 
CALL MARKER (THREE) 
CALL NEWPENCTHREE) 
GO TO 9510 
CALL CHNDSH 
CALL MARKER(F0UR) 
GO TO 951 0 
CALL CHNDOT 
CALL NEWPEN(0NE) 
CALL MARKER(F1VE) 
CALL CURVE(XARRAY,YARRAY,NOPTS,6) 
IF (PLOT .EQ. 5) GO TO 9520 
RETURN 
CALL HEIGHT(O.10) 
CALL RESET('BLNKS') 
Y=Y-0.1 
CALL LEGEND(LEGND,5,0.1,5.-Y) 

CALL BLNKl(O.,X,5.-Y,5.,2) 
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Appendix A.7 

COPY 

DSNAM E = ' I JL  . COPY. PL I 
0 0 0 0 1  0 
000020 
000030 
000040 
000050 
000060 

000080 
000090 
0001 00 
000110 
0001 20 

0001 40 
000150 
0001 60 
0 0 0 1  '70 
0 0 0 0 1  8 
000 190 
000200 
0002 10 
000220 
000230 
000240 

000260 
000270 
000280 
000290 
000300 
00031 0 
000320 

000330 
000340 
000350 
000360 
000370 
000380 
000390 

0004 10 
000420 
000430 
000440 
000450 
000460 
00 0 4 7  O 
000480 
0004go 
o(io500 

000250 

oao4oo 

/*#*** COPY - C O P I E S  RECORDS FROM THE ACES DATA F I L E  *+a t+%/  
/ * T H I S  P R O G R A M  U J L L  C O P Y  R E C O R D S  

F R O M  T H E  A C E S  D A T A  F I L E  A N D  E l T H E R  
L I S T  T H E M  O N  T H E  L I N E  P R I N T E R  O R  
P U N C H  T r l E l u i  O N T O  S O M E  O U T P U 1 '  D E V I C E  

*/ 
COPY: PROC(PARM) OPTIONS(MATN)  REORDER; 

DCI, SYSPRINT Exr FILE PRINT, 
S Y S I N  EXT FILE INPUT STKEAff ENV(FB R E C S i Z E ( 8 0 )  B L K S I Z E ( 8 0 0 ) ) ,  
S Y S I I T I  EXT F I L E  RECORD KEYED D I R E C T  I N P U T  

S Y S U T 2  EXI' FILE STREAM OUTPUT EMV(FB R E C S I Z E ( 8 0 )  B I A K S I Z E ( 8 0 0 ) ) ,  
(NO DAYS,NO RECORDS, I ,CARD -_ LENGTH,J,Jl , K , L , N , M )  F I X E D  B I N ( 3 1 ) ,  
PARR CHAR ( 180 VARYING, 
1 I N P U T ,  

( I N P U T  C A R D , F I N A L  CARD) C H A R ( 1 0 0 0 )  VARYING, 
C CHAR720) VARYING, CARD 80 C H A R ( R 0 ) .  J,IST C H A R ( 8 )  VARYING, 
( D A Y ( 8 )  , R E C O R D ( 1 6 1 ) )  FIXFD B I N ( 3 1 ) .  

(LENGTH,SIJBSTR, INDEX)  B U I L T I N ;  

E N V ( R E G I O N A L ( 1  I ) ,  

2 D A T A ( S 4 )  FLOAT D E C ( 6 ) ,  

I K E Y  FIXED D E C ( 5 1 ,  

/ # O P E N I N G  O F  T H E  O U T P U P  F I L E  
* * @ S t  S Y S P R I N T ***** A N D T I1 E I N P U T 
F I E E ***I* S Y S I N E%*%* # /  

OPEN E i L E ( S Y S P R 1 N T )  L I H E S T Z E ( 1 3 2 ) :  OPEN F i J L E ( S Y S I N ) :  
$PAGE ; 
/ f f I c * t t * * t i * a t t ~ * ~ t t * t * t ~ * ~ ~ ~ ~ ~ * ~ * @ * * * ~ ~ ~ ~ ~ ~ * * * a ~ + % ~ * t * a * t * * ~ ~ * * * ~ * * * * * ~  

I t 9 # # * * 3 5 t B t & * * S #  1 N F 0 R M A T 1 0  N S E C T 1 0  N ff**************t* 

f f * * * * ~ t * * ~ * * t a t t * * t * I * * i * ~ ~ ~ * * * ~ * * * * ~ ~ ~ * * * * ~ ~ ~ ~ * ~ ~ * * ~ ~ * * t * * ~ ~ t * * * * * * ~ ~  

*/ 
/ * P H E  F O I , J . . O W I N G  T W O  P l l T  S T A T E M E N T  

G I V E S  T H E  I M S T H U C T I O N S  O W  H O W  
T O  U S E  T H I S  P R O G R A E s * /  

I F  I N D E X ( P A R M , ' N O 1 ) > O  TMEN GO TO INPUT - S E C T I O N ;  
PUT E I L E  ( S Y S P R I N T )  E D I T  

( ' T H I S  PROGRAM 1s DESIGNED TO COPY ACES DATA FRGM THE R E G I O W A E ( l ) ' ,  
'DATASETS STORED ON D I S K  TO CARD IMAGES. THE DATA IS PRESENTLY'  : 

'TO USE T H I S  PROGRAM, I T  IS NECESSARY TO TNPUT CGNTHOL CARDS O N '  
'F11.E -- SYSIN. THERE ARE THHEE COMMANDS WHICH ARE ACCEPTED B Y ' ,  

' ( 1 )  -" RECORDS= FOL1,OWED BY THE, RECORD NUMBERS T O  B E  C O P I E D '  a 

'STORED ON A 2 3 1 ' 4  D I S K  WITH VOLllFlE NAME -- U T A C E I . ' ,  

P H I S  PROGRAk. THE COMMANDS ARE: , 
I SEPARATED BY COMMA' 'S WITH THE COMMAND S T R I N G  TERMI- '  , 
I MATED BY A SEM4XCOLOfJ. I F  ALL THE RECORDS ARE TO B E ' ,  
1 C O P I E D ,  I T  IS ONLY NECESSARY TO TYPE - R E C O R D S = A L L ; ' ,  
1 ( 2 )  - DAYS= FOLLOWED BY T W  DAYS To BE COPIED SEPARATED  BY^, 
I C0kMA"S k4TTH Tf-IE COMMAND S T R I N G  TERMINATED BY A S E M I - ' ,  
1 COLON. IF ALL THE DAYS A R E  'ro RE COPIED, IT IS O N L Y ' ,  
I NECESSARY TO TYPE - D A Y S z A L L ; ' )  
( P A G E , A , s W 1 P , A , s K I P a a , S R T P ( 2 ) , A , S K I P , A , S ~ T ~ , A , S K I P ( 3 ) , A ~ S ~ I P , A ,  

S K I P ,  A S K I P ,  A ,  S K I P ( 2 ) .  A ,  S K I P ,  A,  SKIP, A ,  SKIP, A )  : 
PUT F I L E ( S Y S P R I N T 1  EDIT: 
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0005 10 
000520 
000530 
000540 
000055 
000560 
000570 
000580 
oa0059 

000 

000630 
000640 
000650 

000660 
000670 

Q00690 
000700 
0007 I 0 
000720 

000740 
000750 
000760 
Q 0 0 7 7 0  
000780 
0 0 07 9 0 

0008 10 

000680 

000730 

oooaoo 
oooa20 
000830 
oooaw 

oooa60 

oooago 

000850 

000870 
000880 

ooogoo 
ooogr 0 
000920 
000930 
000940 
000950 
000960 
000970 

oooggo 
00 1000 
001 02 0 
00 1 020 
00 1030 
00 1 040 
001050 
001 060 
001 070 

000980 

( ' I N  A D D I T I O N  T O  THE TWO COMMANDS L I S T E D ,  BY T Y P I N G  - L I S T R O W ;  O R ' ,  
' L I S T C O L ;  - THE PROGRAM WILL L I S T  ON THE L I N E  P R I N T E R  THE D A T A ' ,  
' B E I N G  C O P I E D .  LISTKObJ PRODUCES THE L I S T I N G  I N  ROW FORMAT A N D ' ,  
' L I S T C O L  PRODUCES T H E  L I S T I N G  I N  COLUMN FORMAT. LXSTCOL I S ' ,  
' L I M I T E D  TO 10 HECOADS. LISTROW HAS A L I M I T  O F  160 RECORDS. ' , 
' S P A C E S  I N  T H E  COMMAND S T R I N G  ARE IGNORED AND T H E  COMMANDS C A N ' ,  
' B E  ENTERED ON ANY NUMBER OF CARDS I N  ANY ORDER. I N P U T  CAN B E ' ,  

'THE RECORD NUMBERS MUST B E  BETWEEN 1 AND 160 AND THE D A Y ' ,  
'NUMBERS MUST B E  BETWEEN 1 AND '7.A LIST OF RECORD NUMBERS AND' ,  
' T H E I R  MEANINGS CAN BE FOUND I N  ACES DATA F I L E  LOGBOOK I N  T H E ' ,  

'TERMINATED BY A BLANK CARD OR AN END-OF-FILE MARK. ' , 

' T H E  O F F I C E  OF - A.S.  HOLMAN, BLDG 9102-1',") 
(SKIP(3>,A,SKIP,A,SKIP,A,SKIP,A,SKIP,A,SKtP(2) , A , S K I P , A , S K I P , A ,  

S K I P  ( 2 )  ,A, SKIP A, S K I P  , A ,  S K I P  A, S K I P ,  A 1 ; 
%PAGE; 
INPUT S E C T I O N :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

+ Y I Y C Y W * W W W Y W * Z Y W I P * * * *  1 N p u T S E C T I O  N * * * * * * * * * * * * Y * * * Y * * *  
****************l***~******~*~*~******************************~******* 

*/ 
/ * S E T  T H E  N U M B E R  O F  D A Y S  A N D  T H E  

N U M B E R  O F  R E C O R D S  T O  Z E R O * /  
NO DAYS, NO RECORDS=O; 

/ * S - E T  T - H E  E N D  O F  F I L E  C O N D I T I O N  
A N D  I N I T I A L  V A L U E  F O R  T H E  
I N P U T  C A R D * /  

ON E N D F I L E ( S Y S 1 N )  GO TO A S H F I L E 0 0 1 ;  I N P l J T  CARD="; 
/ * T H E  F O L L O W I N G  1 0  C A R D S  P R O C E S S  

T H E  I N P U T  F I L E  S Y S I N * /  
I N P U T  LOOP: GET F I L E ( S Y S 1 N )  E D I T  (CARD 8 0 )  ( A ( 8 0 ) ) ;  
REVERT E N D F I L E ( S Y S I N 1  ; ON E N D F I L E ( S Y S I S 1  GO TO P R O C E S S I N G ;  
I N P U T  CARD=INPUT CARD 1 CARD 8 0 ;  - 
IF CAFD 8o=(ao) 1 1 THEN GO-TO PROCESSING; GO TO INPUT - COOP; 
PROCESSING: REVERT ENDFSLE(SYSIN) ; CLOSE FILE(SYSIN) ; 
CARD LENGTH=LENGTH(INPUT - CARD) ;  F I N A L  - CARD="; 
DO Ig1 TO CARD LENGTH; 

I F  S U B S T R ( 1 K P U T  C A R D , I , l ) = '  THEN J=1; 
ELSE FINAL - C ~ R D = F I N A L  - C A R D ;  I SUBSTR(INPUT - C A R D ,  I ,  I )  ; 

END; 
/ * T H E  F O L L O W I N G  1 9  C A R D S  C H E C K  

T H E  I N S T R U C T I O N  C A R D S  F O R  E R R O R S * /  
I = I N D E X ( F I N A L  C A R D , ' R E @ O R D S = ' ) ;  
I F  1=0 THEN 6 T O  A S H F I L E 0 0 2 ;  
J = I N D E X ( F I N A L  CARD, ' D A Y S = ' )  ; 
I F  J=O THEN GO T O  A S H F I L E 0 0 3 ;  
K = I N D E X ( F I N A L  CARD, ' L I S T "  ; 
IF K=O THEN LTST=~NOLIST'; 

E L S E  DO; 
K = I N D E X ( F I N A L  CARD, '1,'T.STROW' ) : 
IF K > O  THEN LIST= 'LISTROW; 9 : ELSE LIST= ~LISTCOL ; : 

END; 
L = I N D E X ( F I N A L ,  C A R D , L I S T ) ;  CARD LENGTH=LENGTH(FINAL - CARD) ; 
IF L E N G T H C L I S T ) ~ ~  THEN LIST=SU?TSTR(LIST, I , 7 ) :  
I F  L>O THEN F I N A L  C A R D = S U B S T R ( F I N A L  CARD, 7 , L - l  ) I I 

SOBSTR ( F I N A L  CXRD,L+5 I CARD LENGTa-L-4)  ; 

F I N A L  C A R D = S U B S T R ( F I N A L  CARD, 1 ,K-7) I f 
ELSE 00;  IF G o  THEN GO TO-RETURN I ;  

S U k R  ( F I N A L  - CARD , K+t, CARD I LENGTH-K-3) ; 
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00 1 080 
00 1090 
001 100 
001110 
001 120 
001 130 
001 140 
001 150 
001 160 
001 170 
001180 
001190 
00 1200 
001210 
00 1220 
00 1 230 
00 1240 
001 250 
001260 
001 270 
001 280 
00 1290 
001 300 
001 31 0 
001 320 
001 330 
001 340 
001 350 
00 1360 
001 370 
001 380 
00 1390 
001 400 
001410 

001440 
001 450 
00 1 460 
001 470 
00 1480 
0001 49 
0001 50 
001 51 0 
00 1520 
00 1530 
001540 
00 1550 

00 1 570 
001 580 
001 590 
00 1600 
001610 
00 1 620 

00-1 560 

GO TO ASHFILE004; END: 
RETURN 1: CARD LENGTH=LENGTH(FINAL-CARD); 
DAY(*)gO; RECOFD(*)=O; N,M=l; 

%PAGE ; /****************+,**************~*~*****%*****************~*********** 
****E****** C A L C U I, A T 1 0 N S E C T 0 N #**********i******** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
*/ 
/ * T H E  F O L L O W I N G  1 4  C A R D S  D E T E R M I N E  

W H I C H  D A Y S  A R E  T O  B E  P R O C E S S E D * /  
IF I<J THEN GO TO RECORDS: 
DAYS: IF M=O THEN GO TO COPY; ON CONVERSION GO TO ASHFILEQ05; 
K=INDEX(FINAL CARD, ' ; ' ) ; L=INDEX(FINAL - CARD, ' , ' 1  ; 
IF K=6 THEN G o  TO RECORDSl; 

THEN DO; NO DAYS=7; DO L=l TO 7; DAY(Ly=L; END; GO T3 RECORDSl; END; 

C=SUBSTR (FINAL CARD, 6, L A  ) ; 

IF (LzO) I (L>K) THEN DO; C=SUBSTR(FINAL CARD,6,K-6); IF C='ALL' 

NO-DAYS=iO DAYS+l; DAY(N0 - DAYS)=C; GO TO RECORDSl; END; 

FINAL CARD=SUBSTR(FINAL CARD, i,5) I I 

NO DAYS=NO DAYSTI ; DAY (NO DAYS) =C : 
IF-DAY(N0 iiAYS)>7 THEN GOT0 ASHFILE006; 
IF NO DAYS>7 THEN GO TO ASHFILE007; 
GO TO-DAYS; 

SUESTR (FINAL CARD, L+i, CARD LENGTH-L ) ; CARD - LENGTH=CARD-LENGTH-L+5; 

/ * T H E  F O L L O W I N G  1 7  C A R D S  D E T E R M I N E  
W H I C H  R E C O R D S  A R E  T O  B E  
P R O C E S S E  D */ 
RECORDS1 : KsINDEX(F1NAL CARD, ' ; ' )  ; 
FINAL. CARD=SUBSTR (FINALCARD,K+I, CARD - LENGTH-K) ; 
CARD LENGTH~CARD LENGTH~K; M=O; 
RECORDS: IF N=O THEN GO TO COPY; ON CONVERSION GO TO ASHFILE008; 
K=INDEX(FINAL CARD, '; '1; L=INDEX(FINAL - CARD, ' , ' I :  
IF K=9 THEN GO TO DAYS1; 
IF (L=O)I(L>K) THEN DO; C=SUBSTR(FINAL CARD,g,K-g); IF Cz'ALL' 

THEN DO; NO RECORDS=160; DO L=l TO T60; RECORD(L)=L; END; 
GO TO DAYSlTEND; NO - RECORDS=NO-RECORDS+l; RECORD(N0-RECORDS)=@; 
GO TO DAYS1; END; 

CzSUBSTR (FINAL-CARD, 9 ,  L-9 ) ; 
FINAL CARD=SUBSTR(FINAL CARD,1,8)1 I 

SUESTR (FINAL CARD, L+T, CARD LENGTH-L) ; CARD LENGTH=CARD-LENGTM-L+8 ; 
NO RECORDS=NO RECORDS+I ; RECORD(NO RECORDS)=C; 
IFRECORD(NO KECORDS)>I 60 THEN GO TO ASHFILEOO~; 
IF NO RECORDSI~O THEN GO TO ASHFILEOIO; 
GO TO-RECORDS ; 

CARD ~TENGTH=LENGTH(FINAL CARD) ; GO TO-DAYS; 

DAYSI: N=O; K=INDEX(FINAL CARD,';'); 
FINAL CARD=SUBSTH (FINAL CARD.K+l, CARD LENGTH-K) ; 

/*TH-E F O L L O W I N G  5 0  C A R D S  O U T P U T  
T H E  R E C O R D S  T O  E I T H E R  T H E  L I N E  
P R I N T E R  O R  A O U T P U T  F I L E  O R  
B O T H * /  
COPY: IF NO DAYS=O THEN GO TO ASHFILEO11; 
IF NO RECOR%=O THEN GO TO ASHFILE012; 
IF NORECORDS>lO I THEN GO TO ASHFILE013; 

%PAGE : 
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00 
00 
00 
00 

00 1630 
001 640 
00 1 650 
00 1 660 
00 1 670 
001 680 
00 1690 
001 700 
001 71 0 
00 1720 
001730 

740 
750 
760 
770 

001 780 
00 1790 
001 800 
001 81 0 
00 1 820 
00 1830 
0001 84 
001850 
001 860 
001 870 
001 880 
001 890 
00 1900 
001910 
00 1 920 
001 930 
001 940 
001 950 
00 1960 
002020 
00 1 970 
001 980 

002000 
0020 1 0 

002040 
002050 
002060 
002070 
002080 
002090 
0021 00 
0021 10 
0021 20 

/ * * * * * * * * * * * 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

***II**I*I**IY*Y* 0 u T p u T S E C T 1 0  N * * * * * * * * * * * * * * * * * * * * * * *4  

4*******************+iZIWiiWiC************************************************ 

*/ 
A: PUT F I L E ( S Y S P R 1 N T )  E D I T  

( ' T H E  FOLLOWING RECORDS WERE PROCESSED.  ' 1  ( P A G E , A ) ;  
DO I z l  T O  NO DAYS; 

PUT FILE(~YSPRINT) EDIT ('RECORDS PROCESSED FOR DAY - 1 .DAY(I)  , 1 1 1  

( S K I P ( 2 )  , A , F ( 2 )  , S K I P ( 2 )  , A ) :  
DO J=1 T O  NO-RECORDS: 

I F  J < N O  RECORDS THEN 
P U T  F I L E L S Y S P R I N T )  E D I T  ( R E C O R D ( J 1  , I  , I )  ( F ( 3 )  ,A(I9); 
E L S E  PUT F I L E ( S Y S P R 1 N T )  E D I T  ( R E C O R D ( J ) )  ( F ( 3 ) ) ;  

END; 
END; OPEN F I L E ( S Y S U T 1 ) ;  OPEN F I L E ( S Y S U T 2 ) ;  
I K E Y z O ;  READ F I L E ( S Y S U T 1 )  I N T O  ( I N P U T )  K E Y ( 1 K E Y ) ;  
P U T  F I L E ( S Y S U T 2 )  E D I T  ( D A T A ( 2 1 ,  ' / '  ,DATA( 3 1 ,  ' / '  ,DATA( 1 ) .  ' 1 

I F  L I S T = ' L I S T C O L '  THEN PUT F I L E  S Y S P R I N T )  E D I T  
(F(2)  , A (  1 )  , F ( 2 )  , A (  1 )  , F ( 2 )  , S K I P , A ) ;  

(I***** L I S T I N G 0 F R E C O R D S * * * * * r , t D A Y r ,  

( P A G E , X ( 4 1 )  , A , S K I P ( 2 )  , A , X ( 2 )  A , y ( 3 ) ,  
'HOUR' , ( R E C O R D ( J )  DO Jz1  T O  NO RECORDS) ,' ' )  

(NO RECORDS)  (X(5) ,F(3)  ,X(5 , S K I P , A ) ;  
DO I z l  TO NO DAYS; 

K =  (DAY (I  1x1 I *  160; 

( P A G E ,  A, F( 3 1) ; 

IKEY=K+RECORD(J); 

I F  L I S T =  ' LISTROW ' THEN PUT F I L E  ( S Y S P R I N T )  E D I T  
( ' T H E  FOLLOWING OUTPUT IS FOR DAY - ' , D A Y ( I ) )  

DO J=1 TO NO RECORDS; 

READ F I L E ( S Y S U T 1 )  I N T O  ( I N P U T )  K E Y ( 1 K E Y ) ;  
PUT F I L E ( S Y S U T 2 )  E D I T  (DATA)  ( F ( l O , 4 ) ) ;  
IF  L I S T =  ' L I S T R O W '  THEN PUT F I L E  ( S Y S P R I N T )  E D I T  

( ' T H E  FOLLOWING DATA IS FOR RECORD - ' , R E C O R D ( J )  ,DATA) 
(SKIP(3),A,F(3),SKIP(2),24 F ( l l . 4 ) ) ;  

END : 
I F  L I S T =  ' L I S T C O L '  THEN DO; 

DO J=1 TO 24; 
ON E N D P A G E ( S Y S P R 1 N T )  BEGIN;  PUT F I L E ( S Y S P R 1 N T )  E D I T  

( I * * * * *  L I S T I N G 0 F R E C 0 R D S *****' , 'DAY',  

( P A G E , X ( 4 1 )  , A , S K I P ( 2 )  , A , X ( 2 )  , A , X ( T ) ,  
' H O U R ' , ( R E C O R D ( J l )  DO J1=1 T O  NO RECORDS) , " )  

(NO RECORDS) ( X ( 5 )  , F ( 3 )  , X ( 5 ) )  , S K I P , A ) :  END: 
PUT FILE(SYSPRINT) EDIT (DAY(I )  , J ,")  

( S K I P , F ( 2 )  ,F (6)  , X ( 4 )  , A ) ;  
DO L = l  T O  NO RECORDS; 

I KEY = K + R E ~ O R  D ( L 1 ; 
READ F I L E ( S Y S U T 1 )  I N T O  ( I N P U T )  K E Y ( 1 K E Y ) ;  
P U T  F I L E ( S Y S P R I N T 1  E D I T  ( D A T A ( J ) )  ( X ( I ) , E ( 1 1 . 4 , 5 ) 1 :  

END; END; END; 
END ; 
PUT F I L E  ( S Y S P R I N T )  E D I T  ( ' COPY HAS BEEN COMPLETED. ' , ' ' 
C L O S E  F I L E ( S Y S P R 1 N T ) ;  CLOSE F I L E ( S Y S U T 1 ) ;  CLOSE F I L E ( S Y S U T 2 ) ;  

( P A G E ,  A S K I P ,  A )  : 
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002 1 30 
0021 40 
0021 50 
0021 60 
0021 70 
002 180 
002 1 90 
002200 
0022 10 
002220 
002230 
002240 
002250 
002260 
002270 
002280 
002290 
002300 
0023 1 0 
002320 
002330 
002340 
002350 
002360 
002370 
002380 
002390 
002400 
00241 0 
002420 
002430 
002440 
002450 
002460 

002480 
002490 
002500 
00251 0 
002520 
002530 
002540 
002550 
002560 
002570 
002580 
002590 
002600 
00261 0 
002620 
002630 
002640 
002650 
002660 
002670 
002680 
000269 

002470 

GO TO END-OF I COPY; 
%PAGE ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******************* E R R 0 R S E C T 1 0  N ....................... 
..................................................................... 

*/ 
/ * T H E  R E M A I N D E R  O F  T H E  P R O G R A M  

C O N T A I N S  T H E  E R R O R  M E S S A G E S  F O R  
T H E  P R O G R A M * /  

ASHFILE001 : 
PUT FILE(SYSPRINT1 EDIT 

('ASHFILE001 - THERE IS NO DATA ON INPUT FILE SYSIN. RESUBNIT', 
1 J O B  INCLUDING THE CONTROL CARDS.') 

(PAGE,A,SKIP,A); CLOSE FILE(SYS1N); CLOSE FILECSYSPRINT); 
GO TO END OF COPY; 

PUT FILE(SYSPR1NT) EDIT 

- 
A S H F L L E O O ~ :  

('ASHFILE002 - THERE WAS NO RECORDS= CONTROL C A R D  ON INPUT F I L E ' ,  
1 SYSIN. RESUBMIT JOB I N C L U D I N G  THE PROPER CONTROL', 
I CARDS. ) (PAGE, A ,  SKIP, A ,  SKIP, A )  ; 

CLOSE FILE(SYSPR1NT): GO TO END - -  OF COPY; 
ASHFILE003 : 
PUT FILE (SYSPRINT) EDIT 

('ASHFILE003 - THERE WAS NO DAYS= CONTROL CARD ON INPUT FILE' 
I SYSIN. RESUBMIT JOB INCLUDING THE PROPER CONTROL' , 
1 CARDS.') (PAGE,A,SKIP,A,SKIP,A); 

CLOSE FILE(SYSPR1NT); GO TO END-OF-COPY; 
ASHFILE004: 
PUT FILE(SYSPR1NT) EDIT 

('ASHFILE004 - SEMICOLON ASSUMED AFTER LIST', 
1 PROGRAM IS CONTINUING.','') 

(SKIP (2 )  , A ,  SKIP, A ,  SKIP, A )  ; 
GO TO RETURN - 1 ;  
ASHFILEOO5: 
PUT FILE(SYSPR1NT) E D I T  

('ASHFILE005 - STRING - NOT RECOGNIZED AS A D A Y ' ,  
I STRING HAS BEEN IGNORED. ' , ' ' ) 

(SKIP(2),A,SKIP,A,SKIPlA); GO TO DAYS; 
ASHFILE006: 
PUT FILE(SYSPR1NT) EDIT 

('ASHFILE006 - DAY NUMBER - ' , D A Y ( N O  DAYS),' IS  GREATER THAN 7 . ' ,  
1 CORRECT CONTROL CARDS AND RESUBMIT JOB. 1 1 

(PAGE,A,F(lO),A,SKIP,A); CLOSE FILE(SYSPR1NT); GO TO END-OF-COPY; 
ASHFILE 007 : 
PUT FILE (SYSPRINT) E D I T  

('ASHFILE007 - NUMBER OF DAYS EXCEEDS 7. CORRECT CONTROL CARDS', 
1 AND RESUBMIT JOB. ' )  (PAGE,A,SKIP,A); 

CLOSE FILE(SYSPR1NT); GO TO END-OF-COPY; 
ASHFILE008: 
PUT FILE(SYSPR1NT) EDIT 

('ASHFILE008 - STRING - ' , C , '  NOT RECOGNIZED AS A RECORD N U M B E R ' ,  
1 STRING HAS BEEN IGNORED. ,' ' 1  

(SKIP(2),A,A,A,SKIP,A,SKIPlA); GO TO RECORDS; 
ASHFILE009 : 
PUT FILE(SYSPR1NT) EDIT 

('ASHFILE009 - RECORD NUMBER - ' ,RECORD(NO-RECORDS) .'IS GREATER' 9 

'THAN 160. ' , 
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002700 
00271 0 
002720 
002730 
002740 
000275 
002760 
002770 
002780 
002790 
002800 
00281 0 

002830 

002850 

002820 

002840 

002860 
002870 
002880 
002890 
002900 
00291 0 
002920 
002930 
002 94 0 
002950 
002960 
002970 
002980 
002990 

1 CORRECT CONTROL CARDS AND RESUBMIT JOB.') 
( P A G E , A , F ( I O I , A , A , S K I P , A ) ;  CLOSE FILE(SYSPRINT1; 

GO TO END OF I COPY; 

PUT FILE(SYSPRINT1 EDIT 
ASHF I L E O I ~ :  

( 'ASHFILE010 - NUMBER OF RECORDS EXCEEDS 160. CORRECT CONTROL' ,  
I CARDS AND RESUBMIT JOB.') (PAGE,A,SKIP,A); 

CLOSE FILE(SYSPRINT1: GO TO END-OF-COPY; 
ASHFILEOl 1 : 
PUT FILE(SYSPRINT1 EDIT 

( 'ASHFILE01 1 - NO DAYS WERE FOUND TO PROCESS. CORRECT CONTROL' ,  
1 CARDS AND RESUBMIT J O B . ' )  (PAGE.A,SKIP,A); 

CLOSE FILE(SYSPR1NT); GO TO END - -  OF COPY; 
ASHFILEOl 2: 
PUT FILE(SYSPR1NT) EDIT 

('ASHFILE012 - NO RECORDS WERE FOUND TO PROCESS. CORRECT CONTROL', 
1 CARDS AND RESUBMIT JOB. 7 1 (PAGE,A,SKIP,A);  

CLOSE FILE(SYSPRINT1; GO TO END-OF-COPY; 
ASHFILEOI 3: 
IF LIST='LISTROW' THEN GO TO A ;  
I F  LIST='NOLIST' THEN GO TO A ;  
PUT FILE(SYSPRINT1 E D I T  

( 'ASHFILE013 - THE M A X I M U M  NUMBER OF RECORDS FOR COLUMN TYPE' , 
1 LISTING IS 11. YOU HAVE ASKED FOR ' ,NO RECORDS, 

1 PROGRAM IS CONTINUING USING ROW TYPE LISTING. ,' l )  

- 
l RECORDS. , 

( P A G E , A , S K I P , A , F ( 3 ) , A , S K I P , A , S K I P , A ) ;  LIST='LISTROW'; 
GO TO A ;  . . . . . . . . . . . . . . . . . . . . . .  E N D 0 F C 0 p y ...................... 

END OF COPY: END COPY; - -  
END OF DATA 
READY 
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Appendix A.8 

I C E  

DSNAME='IJL. 1CE.FORT' 
00001 0 

000030 
000040 
000050 
000060 
000070 
000080 
000090 
000 100 
0001 10 
0001 20 
0001 30 
0001 40 
0001 50 
0001 60 
000 170 
000 180 
000 190 
000200 
0002 10 
000220 
000230 
000240 
000250 
000260 
000270 
000280 
000290 
000300 
0003 10 

000330 
000340 
000350 
000360 
000370 
000380 
000390 
000400 
0004 10 
000420 
000430 
000440 
000450 
000460 
000470 

5 

10 

20 

30 

40 

50 

60 

REWIND 10 
DO 5 I=l,365 
HEAT ( I ) = O  . 
COOL (I 1 =o. 
C ONT IN UE 
DO 20 I=l,365 
TAVCzO. 
READ(10) H,C,HW,OD,HR,SOL 
DO 10 K=1,24 
IF (H(K) .GT. 0.) H(K)=H(K)*l.2+.2*HW(K) 
HEAT(I)=H(K)+HEAT(I) 
IF (OD(K) .LT. 22,) C(K)=O. 
COOL(I)=C(K)+COOL(I) 

TAVG=TAVG+OD(K) 
C ONT IN UE 
TEMP( I ) =TAVG/24. 
C ONT INUE 
DO 30 I=l,3G5 
ICE(1) =O. 
HEAT(I)=HEAT(I)/lOOO. 
cOOL(I)=cooL(I)/1ooo. 
C ONT IN UE 
TBIN=32. 
TICE=O. 
DO 40 I=305,365 

HEAT(I)=HW(K)+HEAT(I) 

TICE=TICE+(HEAT(I)*O.6Z96-COOL(I))'lO.~~-l2O~91 
IF (TICE .LT. 0 . )  TBIN=TBIN+(50.-TBIN)"TICE*9.7044E-8 
IF (TICE .LT. 0 . )  TICE=O. 
ICE(I)=TICE 
CONTINUE 
DO 50 I=1,304 
TICE=TICE+(HEAT( I )*a. 6296-COOL(I) 
IF (TICE .LT. 0.) TBIN=TBIN+(50.-TBIN)*TICE*9.7044E-8 

'1 0.77-1 81.82 

IF (TICE .GT. 51000.) TICE=51000. 
IF (TICE .LT. 0 . )  TICE=O. 
ICE(I)=TICE 
CONTINUE 
DO 60 I=1,365 
SCE(I)=ICE(I)/1000. 
Y(T)=l.+FLOAT(1)*12./365. 
C ONT I NUE 

NDAYS=365 
C IMARK IS THE FREQUENCY OF PLOTTING SYMBOLS 
C NDAYS IS THE NUMBER OF DAYS IN A CALENDAR YEAR (JULIAN) 

IMARK= 30 
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CHANGE SUBROUTINE FROM SEGMENT OF PROGRAMS 
CALL PLSUBI(HEAT.COOL,ICE,Y,TEMP,NDAYS,IMARK) 
CALL PLSUB2(HEAT COOL,ICE,Y,TEMP,NDAYS,IMARK) 
STOP 
END 
SUBROUTINE PLSUBI(HEAT,COOL,ICE,Y,TEMP,NDAYS,IMARK) 
REAL*4 ICE 
DIMENSION HEAT(NDAYS) ,COOL(NDAYS) ,ICE(NDAYS) ,Y(NDAYS), 

> TEMP(NDAYS1 ,LEGND(200) 
DIMENSION WEEKH ( 5  3 1 ,WEEKC ( 5 3 ,WEEKT ( 5  3 

CHANGES TO PLSUBI TO REDUCE SIZE OF PLOT 
TIME (5 3 

TO SMOOTH OUT ERRATIC CURVES 
IM=I 
NOLD= 1 
NWEEK=52 

NWPl=NWEEK+l 
ND=7 
NNEW=ND 

ARRAYS OF AVERAGES TO BE PLOTTED 
WEEKH ( 1 ) =HEAT ( 1 
WEEKC(l)=COOL(I) 
WEEKT( 1 )=TEMP( 1 
TIME( 1 )=Y ( 1 1 
DO 35 IW=2,NWEEK 
SUMH=O. 0 
S U M C = O .  0 
SLJMT=O. 0 

IF(1W .CT. 2) NOLD=NNEW+I 
IF( IW .GT. 2) NNEW=NNEW+ND 

000480 
0004go 
000500 
0005 1 0 
000520 
000530 
000540 
000550 

DO 25 ID=NOLD,NNEW 
SUMH=HEAT ( ID )+SUNH 
SUMC=COOL(ID)+SUMC 
SUMT=TEMP ( ID 1 +SUMT 

25 CON T IN UE 
C 

WEEKH (IW) =SUMH/ND 
WEEKC(IW)=SUMC/ND 
WEEKT(IW)=SUMT/ND 

TIME (IW) =Y (ID> 
C 

40 FORMAT(3E 12.4, F10.2) 
35 CONTINUE 

WEEKH (NWPI 1 =HEATC365 1 
WEEKC(NWP1 )=CoOL(365 1 
WEEKT(NWPI)=TEMP(365) 
TIME(NWP1) =Y (365 ) 
WRITE(6,40) WEEKH,WEEKC,WEEKT,TIME 

C FACT IS MARKER SCALE 
FACT=2.0 

CALL CALCMP 
CALL BGNPL (1  1 
CALL NEWPEN ( 1  ) 
CALL INCH30 
CALL PAGE (30.,37.) 
CALL CMPLX 
CALL BASALF ( 'L/CSTD') 
CALL MIXALF ( 'STANDARD' 
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000560 

000580 

0006 10 
000620 
000630 
000640 
000650 
000660 
000670 
000680 
000690 
000700 

C 

0007 10 
000720 
000730 
000740 
000750 
000760 
000770 
000780 
000790 
000800 
00081 0 

C 

000830 
000840 
000850 
000860 
000870 
000880 

00 
000900 

00 
000920 
000930 
000940 
000950 
000960 
000970 

000 
0009go 
00 1000 
001 01 0 
00 1 020 

00 1 0 4 0  
00 1 050 

001 030 

CALL H E I G H T  (0.25) 
I = L I N E S T  (LEGND, 200,60 1 
CALL L I N E S  ( ' ( 0 ) U T S I D E  (T)EMPERATURE ( f. ( C )  ( ) I $ '  ,LEGND, 1 ) 
CALL L I N E S (  

<'  ( H ) E A T I N G  AND IH)OT (W)ATER ( L ) O A D S  ( I ) K ( W ) ~ I ( ) ) / ( D A Y ) S '  
> LEGND 2 )  

CALL L I M E S  ( ' ( C ) O O L I N G  ( L ) O A D S  ( O K ( W ) H O ) / ( D A Y ) $ ' , L E G N D  , 3 )  
CALL L I N E S  ( ' (I  ) C E  (1) N VENTOR Y ( ( ) ( ?*I) T ( ) ) $ , LEGMD ,4 )  
XI. -XLEGND ( LEGND , 4 + 0.4 
YL=YLEGND(LEGNC 4 )+O.  40 
CALL R E S E T  ( ' H E I G H T  ) 
CALL YINTAX 
CALL YAXANG (0.1 
CALL Y T I C K S  ( 1 )  
CALL X T l C K S  (1) 
CALL WEIGHT (0.30) 

SCALE rlx)I.dPr THE PLOT BY 70% 
CALL BLOWUP (0.30 ) 

CALL TITLE ( '  ( F ) I R S T  (Y)EAH ( P ) L O T  FOR ( A C E S ) $ '  ,--loo, 
> ' T ( I N E )  ( O M ( O M T M ) O ) $ ' , l O O ,  
> ' T (EMPERATURE1 I()D(EG) C ( ) ) $ ' , 1 0 0 , 3 0 . , 2 4 . )  

CALL R E S E T  ( ' H E I G H T  ) 
CALL H E I G H T  (0 .20)  

CALL BASALF ( 'STANDARD' 1 
CALI, MIXALF ( ' L / C S T D ' )  

CALL BASALF(  ' L / C S T D ' )  
CALL M I X A L F (  'STANDARD' )  

CALL BLNK1 ( 0 .  , X L , 2 4 . - Y L , 2 4 .  , 2 )  

CALL XMONGR (1,13,-?Q.,10.,50.) 

SMOOTH THE ERRATIC DAI'A CURVES FOR HEAT COOL TEMP 
CALL S C L P I C ( F A C T )  

CALL CURVE ( T I M E , W E E K T , ~ ~ P l , I M )  
XPOS=XPOSM 
YPOSzYPOSN (1 .  ,-2O.) 
CALL YGRAXS ( 0 .  ,30. ,210. ,2Y., 

( 1 . , -30. ) 

> ' ( B I U I L D I N G  (1, IOADS ( ( )K (W)H ( )  1 /(DAY)$ ' s - l O O ,  
> X P O S , Y P O S )  

CALL NEWPEM (2) 

CALL CURVE (TIME,WEE#H,NYPl ,In) 
CALL NEWPEN ( 3 )  

CALL CURVE ( ' l ' iME,WEEKC, NWP 1, I M )  
XPOS=XPOSN ( 13. , 0. ) 
YPOS=YPOSN (13. , O . )  
CALL NEMPEN { I )  
CALL YGRAXS ( 0 . .  10. , T O .  , 2 4 . ,  

CALL S C L P I C ( F A C T )  

CALL S C L P I C ( F A C T )  

> ' ( 1 ) C E  (1)NVENTORY ( O ( M ) T O ) $ ' l - l O O ,  
> XPOS , Y P O S )  

CALL S C L P T C (  FACTI  
CALL CURVE ( Y , I C E , N D A Y S , P M A H K )  
CALL NEWPEN (1 ) 
CALL RLVEC (l., 10. .  13.,  10. , O )  
CALL RLVEC (1. , 2 0 . ,  1 3 .  ,20.  , O )  
CALL RLVEC ( 1  ., 30.. 13., 30. , O )  
CALL RLVEC ( 1 .  , 40 . ,  13. ,40.  I 0 )  
CALL RLVEC (1. , 50 . ,  13. , 50 . ,  0 )  
CALL RLVEC ( 1 .  , 60 . ,  13., 60., 0 )  
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00 1060 
00 1 070 
00 1 080 
00 1090 
001 100 
001110 
001 120 
001 130 
001 I 4 0  
001 150 
001 I60 
001 I70 
00'1 180 
001 190 
00 1200 
001210 
00 1 220 
001 230 
001 240 
000012 
001 260 

000480 
000490 
000500 
0005 1 0 
000520 
000530 
000540 
000550 
000560 

000580 

0006 10 
000620 
000630 
000640 
000650 
000660 
000670 

000690 
000700 
00071 0 
000720 
000730 
0 0 07 4 0 
000750 
0 0 07 6 0 
000770 
000780 
uoo7go 

0006ao 

CALL RLVEC (2. ,O. ,2.  , T O .  ,O> 
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 (9. ,O.  ,9. ,70. , O )  
CALL RLVEC (10.,0.,10.,70.,0) 
CALL RLVEC ( l l . , 0 . 9 1 1 . , ~ O ~ , 0 )  
CALL RLVEC (12. ,0 . ,12. ,70. ,0)  
CALL R E S E T  ( ' H E I G H T ' )  
CALL H E I G H T ( 0 . 2 5 )  
CALL R E S E T  ( ' B L N K S ' )  
YL=YL-0 .2  
CALL LEGEND (LEGND, 4,0.2,24. -YL) 
CALL FRAME 
CALL ENDPL ( 1  
CALL DONEPL 
RETURN 
END 

CALL R LVEC ( 8 . , 0. , a. ,70. , o ) 

SUBROUTINE PLSUB2(HEAT,COe)L,  I C E , Y , T E M P ,  NDAYS, IMARK) 
REAL*4 I C E  
DIMENSION HEAT(NDAYS),COOL(NDAYS),ICE(NDAYSl,Y(NDAYS), 

> TEMP(NDAYS1 , L E G N D ( 2 0 0 )  
CALL CALCMP 
CALL BGNPL ( 1 )  
CALL NEWPEN (1  
CALL I N C H 3 0  
CALL PAGE (30,,37.) 
CALL COMPLX 
CALL BASALF ( ' L / C S T D ' )  
CALL MIXALF ( 'STANDARD' )  
CALL H E I G H T  (0.25) 
I = L I N E S T  ( L E G N D . 2 0 0 . 6 0 )  
CALL L I N E S  ( ' ( 0 ) U T S I D E  (T)EMPERATURE (()(Cl())$t , L E G N D , l )  
CALL L I N E S (  

< ' ( H ) E A T I N G  AND ( H ) O T  (WIATER ( L I O A D S  ( ( > K ( W ) l l o ) / ( D A Y ) $ ' ,  
> L E G N D , 2 )  

CALL L I N E S  ( ' ( C ) O O L I N G  ( L I O A D S  ( ( > K ( W ) H O ) / ( D A Y ) $ '  ,LEGND , 3 )  
CALL L I N E S  ( ( 1 ) C E  ( I I N V E N T O R Y  (0 (M)T())$' , L E G N D , 4 )  
XL=XLEGND(LEGND, 4)+0.4 
YL =YLEGND (LEGND ,4 )+O .40 
CALL R E S E T  ( ' H E I G H T ' )  
CALL YINTAX 
CALL YAXANG ( 0 . )  
CALL Y T I C K S  (1)  
CALL X T I C K S  ( 1 )  
CALL H E I G H T  (0.30) 
CALL T I T L E  ( ' ( F ) I R S T  (Y)EAR ( P I L O T  FOR ( A C E S ) $ ' , - 1 0 0 ,  

> IT(  I M E )  ( ( ) MCONTH) ( ) $ , 100, 
> IT (EMPERATUAE 1 ( ( ) D  ( E G )  C (  1 1 $ ' , 100,30., 24. 

CALL R E S E T  ( ' H E I G H T ' )  
CALL H E I G H T  (0 .20 )  
CALL BLNKI  (0. , x L , 2 4 . - Y L l 2 4 .  9 2 )  
CALL BASALF ( 'STANDARD' ) 
CALL MIXALF ( ' L / C S T D ' )  
CALL XMONGR ( 1  , 13,-20., 10. ,50*)  
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000800 
00081 0 

000 

000840 
000850 
000860 
000870 
000880 

000 
000900 

000 
soogzo 
000930 
000940 
000950 
000960 
000970 

000 
000990 
00 1 000 
001010 
001 020 
001 030 
001 040 
001 050 
00 1 060 
09 1 070 
00 1 080 
00 1090 
001 100 
0011 10 
001120 
001 130 
001 140 
001 150 
001 160 
001 170 
001 180 
oollgo 
00 1 200 
001210 
00 1220 
00 1230 
001240 
0000 12 
001 260 
E N D  OF DATA 
READY 

oooa30 

C A L L  B A S A L F (  ' L / C S T D ' )  
C A L L  M I X A L F (  ' S T A N D A R D '  ) 
C A L L  CURVE (Y , T E M P , N D A Y S , I M A R K )  
XPOS=XPOSM 

C A L L  YGRAXS (0.,30.,210.,24., 

( 1 . , --20. ) 
YPOS=YPOSN (1.,-20.) 

> ' ( D) UTL.I)TNG ( L  ) O A D S  ( ( )K ( W ) H  ( ) ) / ( D A Y )  $ ' *--loo, 
> XPOS,YPOS9 

C A L L  NEWPEN ( 2 )  
CALI. CURVE (Y, H E A T ,  NDAYS, I N A R K )  
C A L L  NEWPEN ( 3 )  
C A L L  CIJRVE ( Y , C Q O L , N D A Y S , I M A R K )  
XPOS=XPOSN (13.,0.) 
YPOS=YPQSM (13., 0. ) 
C A L L  NEWPEN (1 
CALL YGRAXS ( O . ,  lo., 70.. 24., 

> ' ( I ) CE C I I N V E N T O R Y  ( ( ) ( M I  T ( ) ) $ ' ,-lo0 I 

> XPOS , YPOS) 
C A L L  CLlRVE (Y , ICE, NDAYS IMARK) 
CALL. NEWPEN (1) 
C A L L  R L V E C  (1.,10.,13.,10.,0) 
C A L L  R L V E C  (1.,20.,13.,20.,0) 
C A L L  R L V E C  (1.,30..13.,30.,0) 
C A L L  RJ-VEC ( 1 .  ,40., 13. .4Q. ,O) 
CALI, R L V E C  (1. ,SO., 13., TO., 0 )  
C A L L  R L V E C  (1.,60.,13.,60.,0) 
C A L L  R L Y E C  ( 3 . .  O . ,  2. , '70., 0 )  
C A L L  R L V E C  (3. ,O.  ,3 .  ,70. , O )  
C A L L  R L V E C  (4.,0,,4.,70.,0) 
C A L L  R L V E C  (5.,0.,5.,70.,0) 
C A L L  R L V E C  (6.. 0. ,6., 70. I 0 )  
C A L L  RLVEC (7.,0.,7.,70.,0) 
C A L L  R L V E C  (8.,0.,8.,70.,0) 
C A L L  R L V E C  (9.,0.,9.,70.,0) 
C A L L  R L V E C  (10. , O . ,  10. . T O .  , O )  
C A L L  R L V E C  (11.,0.,11.~70.,0) 
C A L L  R L V E C  (12.,0.,12,,70.,0) 
CALI, R E S E T  ( ' H E I G H T  1 
C A W ,  W E I G K T ( 0 . 2 5 )  
C A L L  R E S E T  ( ' B L N K S  ' ) 
Y L = Y L - 0 . 2  
C A L L  L E G E N D  (LEGND, 4,O.  2,24 -YL) 
CALI, FRAME 
CALL E N D P L  (1) 
CALI, DOMEPL 
R E T U R N  
E N D  
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Appendix A.9  

UTTVA 

DSNAME='IJL.UTTVA.PLI' 
000010 UTTVA: PROC OPTIONS(HA1N): 
000020 DCL SYSPRINT EXT FILE PRINT, 
000030 
000040 UTTAPE EXT FILE, 
000050 TVATAPE EXT FILE, 
000060 IKEY FIXED DEC(5). 
000070 (1,J) FIXED BINARYil5). 
000080 1 INPUT, 
000090 2 DATA(24) FLOAT DEC(6); 
000 100 IKEY=O; READ FILE(ACEDATA1 INTO (INPUT) KEY (IKEY); 
0001 10 PUT FILE(UTTAPE) EDIT (DATA) (24 F(20,8)); 
000 120 PUT FILE(TVATAPE1 EDIT (DATA) (24 F(20.8)); 
0001 30 DO I=l TO 160; 
0001 40 DO J=l TO 7: 

0001 60 PUT FILE(UTTAPE1 EDIT (DATA) (24 F(20.8)): 
0001 70 PUT FILE(TVATAPE1 EDIT (DATA) (24 F(20.8)); 
0001 80 END ; 
0001 90 END ; 
000200 PUT FILE(SYSPR1NT) EDIT ('COPY HAS BEEN COMPLETED TO UT AND ', 
0002 10 'TVA TAPES.' ,"I (PAGE,A,A,SKIP,A); 
000220 END UTTVA: 
END OF DATA 
READY 

ACEDATA EXT FILE RECORD DIRECT INPUT KEYED ENV(BEGIONAL(1)). 

0001 50 IKEY=(J-l)*160+1; READ FILE(ACEDATA1 INTO (INPUT) KEY (IKEY); 
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YEMBER l A R E  COPY 
/ /TJLACDPY J O B  (15936)  , s9102-1 BLEDSOE#,MSGCLASS=T 
/*ROUTE PRINT REMOTE& 
/ /*CLASS C P U 9 1 = 7 S , I O = 2 , R E G f O I ? = f 3 O K  

//STEP LIB D D  D S  N = P L I .  LINKL 19 ,DISP= SBR 

/ / S Y S P R T N T  DD SYSOUT=A 
/ / S Y S U T l  D D  DSN=T,IJL05936. D78324,DISP=SBR 
//SYSUT2 D D  DUEMY 
//SYSI N D D  * 
/* 
// 

MEMBER N A M E  FXLESPDA 

/*ROUTE P R I N T  REMOTE4 
/ /*CLASS C P U 9 1 = 1 O S , X 0 = 2 , 0  
//SPDASCRT EXEC SPDASCR 
/ /oSERSCR, S Y S f N  DD * 
/* 
/ / A C E S P I L E  EXEC PGM=ACESFILE, PABM=' I S A  (SUK) fD78324 ,NOSORT*, 
// 
//STEPLIB D D  DSN=PLI. LIWKLIB .DISP=SHR 
// D D  D S N = I J L .  PRIVATE.LIBRARY,  
// D I S P =  (OLD,KEEP) 

/ / S O R T L I B  D D  DSN=SYSl.SDRTLIE,DISP=SHB 
//SYSOUT D D  S Y S O U T = A  
//SPSPRIt?T D D  SYSOUT=A 
//PRTN T D D  S Y S O U T = A  
//ERIHTER D D  SYSOUT=A 
//ACESOUT 

//COPY ACES EXEC PGM=ACESCBPY, PARCI=* ISA (IBK) /NO*, R E G I O N = ~ O K  

// D D  DSN=IYL. PRIBATE.LIBRARY,  DISP=SHR 

RECORDS=114,31,32,34,36,37,3€! ,39.40;  DAYS=ALL; LISTCOL; 

/ / m L s P D n i  J O B  (15936) , * 9 1 0 2 - 1  J BLEDSOE',MSGCLASS=T 

T . I J L O 5 9 3 6 . D 7 8 3 2 4  

R EG IO N= 2 7 OK 

// D D  DSW=SPSl-SORTLIB,DISP=SBR 

D D  DSN=T. IJLO5936- D'8324, WNIT=SPDA,DlSP= { NEW ,CBTLG) , 
// 
//SORTOUT D D  I M I T = S Y S D A , S P A C E = ( C Y L ,  ( 4 , l ) ) .  

DCB= (RECFM=F,BLKSIZE=96) ,SPACE= (TRK, (20,20) 8RLSE)  

// DCB= (RECFM=FB, LRECL=960, BLKSIZE-7680) 
/ /SORTIN D D  UNIT=SHSDA,SPACE= (CPL, ( 4 , l )  ) , 
// DCB=(REGFn=FB,LRECL=960,8LKSrZE=76~0) 
//SORTURO 1 D D  U N I T = S Y S D A ,  SPACE= (CPL, ( 4  , 1) ) 
//SORTWR02 D D  UNIT=SYSDA,SPACE= (CYL, ( 4 , l )  ) 
//SORTWK03 D D  UNIT=SPSDR,SPACE= ( C Y L ,  (4 , l )  ) 
// ACES IN DD DS N=T. I JL OS? 36 - C7 8323, DI SP= S HR 
// 
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HEHBER NAME PLOTYEAR 
//TJLPLYR J O B  ( 1 5 4 3 6 )  , 9 Y 1 2  9 1 0 2 - 1  J BLEDSOE' ,MSGCLASS=T 
/*ROUTE P R I N T  REHOTEU 
//*PLOT 
//*CLASS CPU9l=lOS,IO=1,REGfON=2~O,SPECIAL=TAPE 
//PLOT EXEC PGH=PLOTYEAR, REGfOW=2 7 OK 
/ /STEPLIB D D  D S N = I J L .  PRIVATE.LIBRARY, DISP=SHR 
//PT06 PO0 I DD SY SOOT=& 
//PT 10 PO0 1 D D  DS N=I J L .  ACES DE 5 0, Y EARDATA, D I  SP-SHR 
// FT 54 FO 0 1 0 D DD W A M E=PL OTT APE 
//PLOTTAPE DD UNIT=TAPE9,VQL=SER=lO ,LABEL= (, NL) , DISP=OLD, 
// M: B= (BECFM=V S ,  LRECL=3 64. B L K S I Z E = 3  6 8) 
//FTOSP001 D D  DUMMY 

T PP E=CA L 9 2  5 ,  COPT= 1, PAPE=50 0, YU MB= 1 , INK= (B LACK/L, R E  D/L , BLUE/L) 

// 





YEM3ER N A H E  PILEDISK 
//PLOTS 
// DCB= (RECPH=FB,LRECL=80,BLKSTZE=800~ ,DISP=  (NEW,PASS) 

// R EG IO N= 2 7 0 R 

// D I  SP = SBB 
//WOSF001 D D  SYSOUT-A 
//PT1OF001 DD DSN=E&PLOTDATA,DTSP= (OLD, DELETE) 
// PT 54 FO 0 1 D D DDN A t! E=PLOTT APE 
//PLOTTAPE D D  UNIT=TAPE9,VOL=SER=lO,LABEL= (,#I,) , D I  SP=OLD, 
// DCB= (R&CPH=VS, LRECL=364, BLKSIZE1368) 
//PTOSF001 D D  DOML3Y 
//PASSSOLR EXEC PGM=ACESCOPY,PAR~='ISR (8K) /NO' ,REGIOl=270K 
/ /STEPLIB D D  DSN-PLI, LfNKLI%,DISP=SHR 
// D D  DSB=lCJL, PRIVBTE.LIBRARP ,DISP=SHR 
//SYSPRIBT D D  DUMMY 
//SYSUTl DD DSN=ACES, DATAID80098, DISP=  (OLD,KEEP) , 
// UM I T  = 2 3 1 4, VO L= S t R =  UT ACE 2 
//SYSWT2 D D  UPIIT=SYSDA,SPACE= (CYL, (4.1) ) ,DSN=66SOLRDbTA, 
// DISP= (BEW.PBSS) 
//SY SI N DD * 
/* 
// SOLA RS Ut3 E XEC PG I3 =ACESSOLR , REGIO W= 2 70K 
//STEPLTB D D  DS N=HOLHAN, P R I  9ATE.LIBRARY. UBlfT=2314 ,VOL=SER=UTBCEl, 

//FTO6FOOl D D  S P S O U P A  
//PT01€'00 1 D D  DSM=&&SOLRDATA, DISP= (DLD,DELETE) 
//TAPECOPY EXBC PGY=UT!TIA,PARB=~ISA (20K) , R E G I O N = 6 4 K  
//STRPLIB D D  DSN=PLII LIWKLIB,DISP=SHR 
// D D  DS I = I J L .  PRIVATE,LIBR A R Y ,  DISP-SBR 
/ / S P S P R I I T  D b  SYSOUT=A 
//ACEDATA DD DSN=LCES. DATA. De0098,DISP= (OLD,KEEP) , 
// VOL=SER=UTACE2,DNTT+2314 
//TVATAPE D D  UNIT=TAPE9,VOL=SEB=TAGl6O,LAB~L= ( ,SL) , 
// DCR= (RECPM=PB, LRECL=80 ,BLKSIZX=800),  

//UTTAPB D D  UNfT=TAPE9,VOL=SER=TAGl22,LABEL= (,SL) , 
// DCB= (RECP#=FB, LRECL=80,BLKSIZE=800),  
// DS I = O R N L ,  UTTAPE .DATA,DISP= (NEW, PASS) 

bD UMIT=SYSDA,DSN=E&PLOTDATA,SPACE= (TRK, (50,50) ) , 
//PLOTRCES 

//STEPLTB D D  DS%=IJL,  PRIVATE.LIBRASY, 

EXEC PGfl=ACESPLOT,COWD= ( (7,LTIACESFILE) 8 (7,LT.PASSPLOT) ) 

RECORDS=114,31,32,3O,36,37,~8,3!?,40; DAYS=ALL: LISTCOL; 

// DISP= (OLDIKEEP) 

// DS N=ORNL TVATAPE. DATA, DISP= (NEW, PASS) 

// 
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W E M B E B  N A M E  A C E S F X L E  
Q E C  J O B  ( F I L E D I S K )  C N T L  

C 70 9 10 / D D D D D D / & D S N A M E . / A L L  
C 270 280 / D D D N A H E 1 / & D S N l .  / A L L  
C 940 / T A P T V A / & T V A . /  
C 970 / T A P E U T / G U T . /  
END S 
S U E  J O B ( F 1 L E D I S K )  M O D E L  (GM .) NOSEQ 
Q E I :  J O B ( F 1 L E D P S K )  C N T L  
C 90 / & D S N A M E .  , G E X P , / D D D D D D /  
C 70 9 10 / & D S N A M E . / D D D D D D / A L L  
C 270 280 / G D S N l  . / D D D N A M E l / A L L  
C 940 /&TV A. /TA??TVA/ 
C 970 / C U T . / T A P E U T /  
E N D  S 
G O  TO L A B E L  600 
L A E E L  400 
I F  ( E D S N 1 .  NE <) GO TO L A B E L  410 
TELL 'YOU LYIUST I N C L U D E  T H E  DSN FOR D S N 1 . 8  
G O  TO LABEL 9999 
L A B E L  410 
TF ( G D S N Z -  N E  <) G O  TO L A B E L  450 
TELL 'YOU MUST I N C L U D E  T H E  DSN FOR DSN2.Q 
GO T O  L A B E L  9999 
L A E E L  450 
Q E C  J O B ( P I L E D 1 S K )  C N T L  
C 90 / D D D D D D / E D S N A M E .  , E E X P . /  
C 70 910 / D D D D D D / & D S N A M E , / A L L  
C 270 280 / D D D N A H E l / E D S N I . / A L L  
280 N D D  D S N = T .  I J L 0 5 9 3 6 , & D S N 2 .  DISP=SHR 
C 940 / T A P T V A / & T V A . /  
C 970 / T A P E U T / & U T . /  
E N D  S 
S U E  J O B ( F 1 L E D I S K )  M O D E L  (EM.) NOSEQ 
Q E I :  J O B ( F I L E D 1 S K )  C N T L  
C 90 / & D S N A M E I  , & E X P . / D D D D D D /  
C 70 9 1 0  / & D S N A # E , / D D D D D D / A L L  
C 270 200 / & D S N l  . / D D D N A M E l / A L I  
D 280 
C 940  / & T V A .  / T A P T V A /  
C 970 / G l J T . / T A P E U T /  
E N D  S 
Gi) T O  L A B E L  600 
L A E E L  500 
I F  ( S D S N l .  N E  <) GO TO L A B E L  510 
T E L L  'YOU M U S T  I N C L U D E  T H E  D S N  FOR D S N 1 . '  
GO TO LABEL 9999 
L A B E L  510 
I F  ( E D S N 2 .  N E  <) GO TO L A B E L  520 
TELL 'YOU H U S T  I N C L U D E  T H E  DSN FOR DSN2.q 
GO T O  LABEL 9999 
L A E E L  520 
I F  ( C D S N 3 .  N E  <) G O  T O  L A B E L  550 
TELL 'YOU M U S T  I N C L U D E  T H E  D S N  FOR D S N 3 . '  
GO TO L A B E L  9999 
L A B E L  550 
Q E C  J O  3 (FILEDISK) C N T L  
C 90 / D D D D D D / & D S N A M E .  , & E X P O /  

C 90 / D D D D D D / E D S N A U E - r & E X P - /  
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ME8BES HAME ACESFILE 
C 70  910 /DDDDDD/EDSNANE./ALL 
C 270 230 /DDDNB HE 1/EDSN1 /ALI. 
2 8 0  // D D  DSN-T.IJL05936 .EDSN2.  ,DISP=SHR 
2 7 2  // D D  DSI=T. I J L 0 5 9 3 6 . E D S N 3 .  , D I S P = S H R  
C 930 /TAPTVb/ETVA,/ 
C 970 /TAPEUT/CUT./ 
END S 
SUE JOB (FILEDISK)  MODEL (EN. j HOSEQ 
QEC J O B ( F I L E D I S K )  CNTL 
C 90 /EbS??ANE. ,EEXP./DDDDDD/ 
C 70 9 10 / E D S N A M E , / D D D D D D / A L L  
C 270 280 / G D S N 1  ./DDDRABEl/ALL 
D 280 272 
C 930 /ETVA. /TAPTVA/ 
C 970 /EUT./TAPFUT/ 
E N D  S 
LLEEL 600 
COFP JOB-CNTL 
SH DA (JOB. CNTL) REL 
LAEEL 9999 
TELL 
TELL THE PROGRAPl IS TERMIIATING' 
EN I! 

NJENBER N A R E  YEARFILE 
PROC 1 DSNAME DATASET(VERPNEW) 
STEPLIB 9 PLI. LINKLIB' 
$ F R E E  FI (SYSPBINT SYSIN SYSUTl  SYSUT2) 
FREE ATTRLIST ( L I S T 1 )  
A'ITRIB L I S T 1  EECl?#(V B A) L R E C L ( 1 3 7 )  B L K S I Z E ( 1 1 0 0 )  
ALLOC Ff (SYSPRINT) NEW BLOCK ( 1  100) U S I N G  ( L I S T 1 )  SP[20 2 0 )  
!iLLLM: FI (SYSIH) DA (PEARLY. PILE) SBR 
ALLOC F f ( S Y S U T 1 )  D A  ('T.IJL05936.GDSNAHE. * )  SBR 
ALLOC P I  (SP SUT2) DA (ACESDATA .&DATBSET.) MOD 
CALL ' I J L .  PRIVATE.LIBRARY (ACESCOPY) ' I S A  ( 8 K )  /NO' 
F R E E  Ff (SYSPRINT SYSIN SYSUTl SYSUT2) 
STEPLTB 
E 13D 
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IEHBEB NABE PROCYEAR 
PROC 0 
$PREE F I  (FT65P004 PT06PO04 FT10F001 FTllPOOl FT12FQOl FT10PBO2) 
hLLOe F16 (FT05P00 I) DA (*) 
ILLOC PI (FTO6P88 4) DA (*) 
hLLOC FP (FT1 lFOO 1) DA(ACEs~EHo,PEAsDATA) SHR 
AfLW FI: (FTl QFOO1) DA (ACESDATL PERINEN) S N R  
ALEOC PI(FTlOFOQ2) DA (ACESDBTA., VEBHOLD) SHE? 
COMCAT (PT IBF061 PTfOPOO2) 
FREE ATTRLIST (LIST4)  
NTTRIB LIST1 SEePW(V B S) LRECL(48 1 BLKSIZE (580) 
A L f O C  PI ( F T l 2 P 0 0  1) NEB BLOCK ( 5 8 0 )  U S I N G  (LIST1) SP (100 100) 
CALL * I J L  FRIVATE. L I B W I R Y  (TAPEFIX) 9 
FREE PT(FTlOP001 PT10FQO2 FTl lFOOl PT12F00 1 FT05F061 FTe66POQ1) 
FREE b n R L  XST (LI Sl! 1) 
E N D  

RElBZR NAqE HORTHLI 
PRBC 0 
$FREE F f  (J?TIOFOOl FTQQPOO 1 F"ISFQ0 1) 
ALILOC F f  (FT06FO01) DA (*) 
ALLQC FI (PTOSF(B01) DA (*) 
ALLOC Pf (FTlOFQOl) DA (ACESDEFIO, PEARDATW) SBR 
CALL 'XJL.PRIVATE.LXBRAXP (!SONTraLY) 
FREE FE (FT18P80 1 PTO6FQ81 PTOSF001) 
E N D  
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DATA SYSTEM 
INPUT LISTING 

1 
2 
3 
4 
5 
5 
7 
8 
9 
10 
11 
12 
13 
14 

15 
16 

17 
18 
19 
20 
21 
2 2  
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 

42 

UNIT/SLOT Counter 

0114 
110 

2/11 

HOUSE CABLE DESCRIPTION 

8 
9 
10 

6 
7 
16 

116 
103 
10 1 
10 4 
105 
102 
115 

BIN0 (Heat pump-to-bin heat flow) 
BINi (Bin-to-heat pump heat flow) 
SLPo (Solar panel heat rejection) 
SLPi (Solar panel heat collection) 
PCLG WHM Kh=3 (Cooling pump) 
PHTG WHM Kh-3 (Heating pump) 
PHWT WHM Kh=3 (Hot water pump) 
COW WKM Kh-3 (Compressor) 
BLWR WHM Kh=3 (Blower) 
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, 

%7) 

SAMP (Solar air handler) 
HPID (Hear pump indoor) 
HPdD (Heat pump outdoor) 
BFFP (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) 
WTRC (water-to-refrigerant coil 

WTAC (water-to-air coil heat flow) 
HWTR (hot water heat flow) 
SOLR WKM Kh= - (solar total) 
BLWR WHM Kh=3 (Blower) 
SHWT WHM Kh=3 (hot water heater) 
PSCL WHM Kh=3 (collector pump) 
DHTR WFM Kh==12 (duct heater) 
PHTG WHM Kh=3 (heating pump) 
HTPU WHM Kh=- (heat pump outdoor 

RTAC (Refrigerant-to-air coil 

heat flow) 

unit) 

heat flow) 
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43 
44 
45 
46 
47 
48 

49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
60 

61  
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 

UNIT/SLOT Counter HOUSE CABLE 

2/12 
2/13 
2/14 
3/0 
3 / 1  
312 

3/3 
3/4 
3/5 
3/6 
317 
318 
319 
3/10 
3/11 
3/12 
3/13 
3/14 

ANALOG Scanner 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13 
14 
15 
16 
1 7  
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 

HOUSE CABLE 

14 
23 
22 
3 
4 

51 
52 
55 

2 
53 
54 

(45) 
43 
42 

DESCRIPTLOA 

QW (Solar  r a d i a t i o n ,  45") 
WSPD (Average windspeed) 
CHTP Kh=7.2 (Control house 

CHHW WlIM Kh=3.6 (hot  water heatelr 
CHIU 6JHM K b l 2  ( indoor u n i t )  
CHOU WHM Kln=3.6 (outdoor u n i t )  
FAN5 (heat  flow i n t o  f a n  c o i l )  
FANO (heat  flow ou t  of f a n  co i l )  

t o t a l )  

DESCRIPTTS 

Ice Level 
B I N 1  (Bin LO Temp.) 
BINh (Bin High Temp.) 
B I N i  (Bin I n l e t  Temp.) 
BIN0 (Bin Ou t l e t  Temp.) 
FAN5 (Fan Co i l  I n l e t  Temp.) 
FAMo (Fan C o i l  Ou t l e t  Temp.) 
SLPi (S.P. In le t  Temp.) 
SLPo (S.P. Out le t  Temp.) 
MdT4 (Wta I n l e t  Temp.) 
HWo (Hw Out le t  Temp.) 
H dry (Mouse DB Temp.) 
H w e t  (House WB Temp.) 
SLPu (Solar Panel Unpumped Temp.) 

PBT1 (Pebble bed #l Temp.) 
PBT2 (Pebble bed #2 temp.) 
PBT3 (Pebble bed #3 temp.) 
PBT4 (Pebble bed #4 temp.) 
PBT5 (Pebble bed #5 temp.) 
PBTG (Pebble bed #6 temp.) 
PBT7 (Pebble bed #7 temp.) 
HDRY (Garage dry bulb temp.) 
W T  (Garage wet bulb temp.) 



- (!I) 

$9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
BO1 
102 
103 
104 
105 
106 
107 
PO8 
10 
llEB 
Ill. 
912 
113 
114 
115 
I16 
117 
118 
119 
120 
121 
122 
1 2 3  
124 
125 
126 
127 
1 2 8  
129 
13 
131 
132 
133 
134 
135 
136 
137 
138 

ANALOG Scanner 

28 
29 
30 
31 
32 
33 
34 
35 Red, Yel, Blk 
36 Blk, Yel, Grn 
37 Blk, Org, Blu 
38 Red, Wht, Grn 
39 Blk, Grn, Wht 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
5 3  
54  
55 
56 
57 
58 
59 
60 
6 1  
6 2  
63  
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
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HOUSE CABLE 

310 
310 
310 
3 10 
310 

111 
112 
131 
132 
133 
134 
106 
107 
108 
109 
117 
118 
110 
113 

250 

DESCRIPTION 

Rain (Rainfall) 
Wdir (Wind Direction, 0' N) 
Pdar (Barometric Pressure) 
Tdew (Outdoor dew point) 
Tdry (Outdoor Dry Bulb) 

SLPi (Collector Inlet Temp.) 
SLPo (Collector Outlet Temp.) 
HWT, (Hot water tank temp., top) 
SLpu (Solar panel unpumped tamp.) 
SLPp (Solar panel pumped temp.) 
HwTt> (Hot water tank temp., bottom) 
T#2h (Tank #2 High Temp.) 
Tf2L (Tank #2 Low Temp.) 
T # l h  (Tank #l High Temp.) 
T#lL (Tank 81 Low Temp. ) 
FGNi (Fan coil inlet temp.) 
FANO (Fan coil outlet temp.) 
Hdry (House dry bulb temp.) 
Hwet (House Wet bulb temp.) 

AIR0 (fir temp. leaving indoor unit) 
FANi (Fan coil inlet temp.) 
FANO (Fan coil outlet temp.) 
Hdry (House dry bulb temp.) 
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D(#) ANALOG 

139 78 
140 79 
141 
14 2 
143 
144 
145 
146 
147 
148 
149 
150 
15 1 
15 2 
153 
154 
155 
156 
15 7 
158 
159 
160 

HOUSE CABLE DESCRIPTION 

247 Hwet  (Mouse wet bulb temp.) 
245 CRLS ( C r a w l  space temp.)  

s time 
Month Day 
Hour Min 
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PROCESSING A SAMPLE WEEK 
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Appendix E. 1 

CASSETTE FILE 

Cassette file stored on DEC t a p e  is  "C80077.DAT." 
167 hours i n  total week 
begins 3/17/1980 1200. hours 
ends 3/24/1980 1000. hours 

SPDA data set is 

"T. I JL05936. C8007 7" 

L i s t i n g  of output  from program PUNCH is on microfiche i n  t h e  pocket 
on the i n s i d e  back cover. 



Appendix E.  2 

DLSK F r L E  

F i l e d  d a t a  oi l  SPDA i s  

"T. LJL05936.D80077" 

on UTACE2 ( p r i v a t e  2314 d i s k )  

"ACES.DATA. i180077" 

Listing of f i l e  processed by FILER and c o p i e d  by C0PY. 

S u i m a r i z e d  results o i i tpu t  to p r i n t e r  f o r  weekly notebook 

(Di sp lay  p a g e s  f r o m  SUMMARY and SaLAR.) 
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Appendix E , 3  

OUTPUT FROM P R O G W  PLOT 

P l o t t e d  curves r e s u l t  i n  o u t p u t  f r o m  PLOT, filed in t h e  weekly notebook. 

The following nine p l o t s  are i l l u s t r a t i v e  of this o u t p u t .  
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ORNL-MNG 81-6618 

ACES Electrical Analysis 
Week Beg inning 3/T7/80 

0-pump 
A = hpresasr 
+=Fall 
0 = House 

MON TUE WED THU FRI SAT SUN MON 
Time (Days) 
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Appendix E.4 

MONTHLY UPDATE 

The following output  is  from the  monthly update program, MONTHLY. 

EX CMDPROC i:MONTHL’I) 
ENTER THE FIRST MONTH TO BE PRINTED 
01 
ENTER THE LHST MDNTH TO BE PRINTED 
12 
DO YOU WRNT RN ECONDPIY CYCLE 

0 
< O=NO.-’l=TEtlPERRTURE CONTRUL~’Z=HUM I D I TY CONTROL> 
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Appendix E . 5  

I C E  INVENTORY PLOT 

The following illustration shows the first-year plot for the ACES ice 

inventory. 
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