
10 !
20
30
40
50
G0
70
80
90
100
110
120
130
140
150
1G0
170

M
100
190
200
210
220
230

'POET:H P 9 1 3 X ,7 0 3 ,0"
: Program to calculate the maximum and daily refrigeration loads 

fo>- a constant volume flvurate air conditioning plant.
Use is Made of the data Dase generated by the Building 
Program

RE-STORE 
IPOET
I 
t 
I 
|

! Initialize machine display parameters
PRINTER IS 1
GINIT
OPTION BASE 1
GRAPHICS ON 
GCLEAR
PRINT CH RS(12 >
UINOOU 0,100,0.100 
CLIP 15.85,3 S . 100 
FRAME
PRINT TA8XY(20,2 ';C H R f ( 1 23 );“ P S Y C H R O M E T R I C  P R O G R A M  

iCHPJt123 )
PRINT TABXYt2 0 , 5 >:"THIS PROGRAM CALCULATES THE PEAK AND OPERATING"
PRINT TABXY< 20,3 >; "STATES OF A CONSTANT '.'OLUME AICONDITIONING"
PRINT T A 8 X Y C 0 , 1 0 ) i - P L A N T . "
OFF KEY 
C o d e ® “ Jobnuwi
OISP CHR$< 130 /; T.nter the PROJECT NUMBER ... "&CHR$» 128 >8, “ ( Or ’E ’ to exit)

240 INPUT CodeS
250 IF CodeS-'E" OR C o d e $ « "e “ THEN
250 OISP CHRS !132 );“Select output
27b ON KEY S LABEL "PRINTERt" GOTO
200 ON KEY G LABEL *SCREEN* GOTO 3
230 ON KEY 2 LABEL "“ GOTO 270
300 ON KEY 3 LABE1 *“ GOTO 270
310 ON KEY 4 LABEL "" GOTO 270
320 ON KEY 0 LABEL *" GOTO 270
330 ON KEY 1 LABEL ”" GOTO 270
340 ON KEY 7 LABEL “■ GOTO 2"’0
350 ON KEY 8 LABEL "’ GOTO 270
3G0 ON KEY 3 LABEL "“ GOTO 270
370 GOTO 270
380 Printers-l
330 OFF KEY
400 GOTO 430
410 Printer»"701
420 OFF KEY
430 Jobnum$-Code*
440 ON ERROR GOTO 430
450 MASS STORAGE IS ":H P 9 1 3 X ,703,1
4G0 ASSIGN SPathl TO JobnumS
470 ASSIGN ®Path2 TO Jobnum$&" PSY
480 GOTO 540

'MENU1:H P 9 1 3 X ,703,0'
media
410



430 DISP TA B<15 >;C H R S < 129); ” ERROR ";CHR$(128 );* « JOB FILE DOES NOT EXIST IN 
DRIVE 1 "
500 BEEP 100.1 
510 UAIT 1 
F.'/Q GOTO 230 
523 i
540 l DIMENSION VARIABLES 
550 OFF ERROR
5G0 REAL Sens <12,24>,L a t e n t * 12,24 )
570 DIM Tl *<1 2 >tG],T2S<12 )[8 ],N * < 12 )[6 ],R < 1 2 , 1 1 ),A h p s < 10,12,24 ),A h p l (10,12,24 ) 
,W s e n < 12 5
580 DIM Ul(12,22 ),Nf<1 3 >,N(12 >,Nani [75 ],A $ C 1 0 ],LItS ],R f$[ 10],Zone*{ 12 >[24J 
590 DIM In(12,12),M o n t h * ( 12 )C203 ,Facade$(12,1 2 )t24],Sensioadf 1 2 , 1 2 , 2 4 ),Latload 
( 12,12,24 >
600 DIM T 3 <12,12 >,T4C12,12 >,T5<12,12 ),Infil( 12 >,Twboa<1 2 ),Rhoa<1 2 )
610 DIM Voa< 24 ,LocSC 75 ]
620 DIM V e c < 10 ),Tit 12 >,T2<12 >,To«<12,24 ),Hoa<1 2 , 2 4 ),Uoa<1 2 , 2 4 >,Svoa<12.24)
630 DIN Tret ( 10 ),R h r e t ( 10 ), R h ( 12,12 )
640 DIM Startp( 1 0 ),Endp<1 0 >,By pa a s t 10 )
650 DIM Pdi f f < 10),Vahp< 12 .10,24 ), Ref rig< 12 ,1 0 ,24 ), Tondb ( 1 2 ,10,24 ),T o n u b < 12,10, 
24>, To ff db <12,10,24),T o f f u b < 12,10,24)
660 DIM F s u p < 1 0 >,Fret<13 ),Month<1 0 , 1 2 >,Mn<1 0 )
670 DIM P_hour( 10 ) ,P_(*ionth( 10 ) ,Wint ( 10 )
680 DIM Plant_ps<10),Plant_ d ! < 10 ),M o n $ ( 1 2 )C16 ], T r an s<13)
690 DIM F lant ( I"1 > ,Des_vol ( 10 ), De j_adpt ( 13 ), Des_iuadp< 10 >,Des_hadpt 10 >, Des_tof fd 
b( 10 ),Dea_hoff( 1 0 ) ,0es_caD<1 0 ),O e s _ w o n < 1 0 )
->00 
710 
720 
7 30 
740 
753 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960

DIM Des_to n i 1 0 ),D e a _ 5 v s u p (*0 ),De?_wof f ( 13 ),Des_tof fub<10 > 
COM Jobnum$[40]
!
! Retreive building solar loads frow data base 
G9SUB Retreive
CALL Pl a n t (N o p l a n t , Vec ( » ),S t a r tp<♦ ),Endp(* ) ,Pdif f(* ) )
CAt L By pa ss *N op la nt,V e c < •),Bypass**))
CALL Vent (Nop i a n t ,Plant < • ),N z ,I n <* >,R< * ),Vec( • ),Voa( * )) 
CALL Fanduct <N o p l a n t ,Vec< •),Fsup(*),Fret<»))

I
! ♦ • • *......................... PLANT L O O P ............. * ......
PRINTER IS Printers 
GCLEAR
GOSUB Heading !
PRINT
PRINT TAB(5 );"AIRCONDITIONING PLANT INPUT PARAMETERS'
PRINT TAB( 5 ) i ’ ---------------------- --------------------------------------------------------- ‘
FOR P-l TO Noplant 

PRINT
PRINT TAB(5 );“AIR HANDLING PLANT No:";Vec(P)
PRINT TAB( 5 ) i "------------------------------ ’
PRINT USING 3 8 0 ;Startp(P),Endp(P)
PRINT USING 990;Fsup\P ) ,Fret < P )
PRINT USING 1000;Pdiff(P),Bypass(P)
PRINT USING 1010;Voa(P)

NEXT P .

PRINT HEADING

'I

i



970 |
380 IMAGE 5 X ,"PLANT START TIME ■ »

: ",2D.DD,“ GMT”
990 IMAGE 5 X , "SUFPLY FAN GAIN : %

N : " ,2 D .D D ," deg C "
1000 IMAGE 5 X ,"MAX COIL TEMP DIFF ",

; " ,2 D .DD
1C10 IMAGE 5X,"OUTDOOR VENTILATION ",
1020 i
1033 i
1340 FOR ' *. TO Nop iant
13E3 PRINT CHR$(12 )
136 2 PRINT USING 1733
107Q PRINT TABi 5 ); 'DETERMINING PLANTS
1003 PRINT TAB . 5 ): "PI ANT No . ; Uec(P )
109C PRINT USING 1"33
1 1 r%r\
A. X \J V PRINT USING 1SG3
i t i rs 
X * X  w PRINT USING 1S73
1123 PRINT USING liGS
1 '
X  A  o' <0 PRINT USING 1S93
1143 n p t K i T  11 r  r  a »r  i " . i n  

• l v x . <  ; > j  _  x  i i w* x  i i / v

1153 De3_cap ■ P =3
t 1
l i Q u FOP L-l TO Nr.
i * -? n> PRINT
» 1 o n i  a x  c / W PRINT TAD<5 ':Mo-.S;N L '
u a r PRINT TAB(5 ;;"---------- n

1233 FOR J*Startp(P) TO Endp (F )
p i  A Startpl-StartpfP -
< o n* - - w> Cr.dpKndp . P '■
’ T f>
X  4. ̂ W GCSUB Coripldnt
( 'i 4 m 
X  *- *♦'1/ Determining design pa rameter
C 3p

125C IF Ds3_cap'. P; Flcad THEN
1203 De=_cap(P)»Rload
1 '“> 7  ft 
i -  I <U Dea.volCP =0
i n n r %  
X i . L f i u Dfts_na3S“M3up
1203 ’- ■ 2  5__twHdb' P /-Q
i ~7 n^r*
X u  w u

n . _  x —  . i» —  >./ 
u C S ^ i - u i i a i u  «

^ 7 1  r* 
X  J X t Des_tc-f f dfc P “^r
« *7 -»n» 
X ^ t . U D e 5_tG f fwfc. P / s C
1 -7 -7.̂
X  w  W  t/ Ds3_~!un$ =  Mon$( N( L > '

1 7  - j n  
x j 4 w Dfi3_time**J
1350 De3_rshaat=Rheat
* *7r,Ti
X  J U V

n « .  x - ______t _ _
u ' C O __w o  •a ̂  ~ i o u m

1 - r n r h
X  1 XJ De3- tret«Ret
t 7nax ̂  u «J Dss __oup t(P)*Adpt
« *7 n 
X  J  J i / C'S3_wflup \ i° )*«.'oup
i -* /*/* C S 5_ha dp ( P )3I !aup
1 « 1 m x ■* x <u Dea.hoff<P )-hoff
1420 Ds5_u<cn( ̂  )*U'on
1433 Cfio_'xiof f(P )■ Wo ff
1 4 A f% x *♦ f <u uS5_5 v 5up ( P )38 C V 5 UP

m m

. 453 END IF



!

9 7 0

9 8 0 I M A G E  S X ,  " P L A N T  S T A R T  T I M E  

, Z D . D D , " G M T "

I M A G E  5 X , " S U P P L Y  F A N  G A I N  

, Z D . D D , " d e g  C "

I M A G E  5 X , " M A X  C O I L  T E M P  D I F F  

, Z D . D D

I M A G E  5 X , " O U T D O O R  V E N T I L A T I O N

,Z D .D D ,

, Z D .D D ,

, Z D .D D , 

.ZD.DD,'

G M T " , 3 X , " P L A N T  E N D I N G  T I M E  

d e g  C " , 3 X , " R E T U R N  F A N  2, D U C T  G A I  

d e g  C " . 3 X , " C O I L  B Y P A S S  F A C T O R

1 0w0 i
IC40 FOR P=1 TO Ncplant
1050 PRINT PU D« ' 1n ' wiin* \ x *.
10S 0 PRINT USING 1730
1070 PRINT TAB'. 5 ): "DETERMINING
10G3 PRINT TAB'S);'^LANT No "
1090 PRINT USING 1730
« 1liVU PRINT USING 1GG3
1 1 • rxW i t PRINT USING 1S73
1 i n rs X X ± <o PRINT USING 1SZS
1 illju PRINT USING lb93
1140 npTur 1 1 \ x ■■ * i USING 1730
1150 u e 5 _c a p V P )= J
' i raX XO<U f o r  l = i r o r * r*.
1 iX X 1 4J PR IMT ft i
• 1 OTi iwJ PRINT TAB(5):MonS;N<i_
1133 PRINT TAB< 5 );" ----------
1Z33 FOR J*Startp(P) TO Endp
1 n 1 nX *- X <J Startpl=2tartp P )
: z z3 Cndpl*Endp<P '
1
* _  -  c/ r*nci iD ___i -u w ̂ w D wwiip.aiu
1 >1 1 ittw 1 Determining design pa
cap

1Z53 T1F uS5— cap P / R 1o ad i

12C3 Cas_cap P )*Rioad
.1270 u 0 5 _ y u i  ( P / * 0
i " i n a

C e 5 _ n a 3 5 “M O i u P

1ZO0 D e s _ t  ondb ( P > 0
1 ~7 r*n 
M u'UiJ 0 c  5 __t O n w u * Y

1313 Des_t o f fdb ( P)*Rr
1 ~T ̂  r\ 
X 0es_toffwb<P)*G
1 ~7 ~7 rs  
X w  W  O D e 3 _ m c n $ * l 1 o n $ (  N (  L ) )

1343 D«s_t ime8* J
1350 De3_reheat*Rheat
i -7 r r% uu <u Las_1 3 u p * T  o u p

1 ~7nr% X I %J C e 5 _ t r a t = R e :
i ~r nrx1JUIU Ca3_cd pt(P )* A u p t
t 7nnX U  UHJ D a 5_L w d u p v  P )*‘Jadp
1 4 /HA !•»««; Cc3_f".adp( P )»l ladp
1 4 1 A 
i t i  U

n _ _ u.cc/n \_ii.fc u S 3 j  iu . • \i /*ilui i
1 4 Z 0 D e 3 _ u i G n ( P ) ■ U o  n

1 4 3 0 D a 3_wo ff(P )*Woff
1 4 4 /■& * 4tw Da3_3v3uP<P )aCv3up
1 4 5 0 END IF

c o r r s s p o n d l n g  t o  n s x  i n u pi - e f r l g e r a t . cn

- 6 5 -
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14G0
1473

GOSUB Print 
NEXT J

1 a  n r %  
x ‘♦b'O NEXT
1 a n n,
i *t Jf PRINT C H R K  12 )
1 m n >  
X Jtfl/ PRINT USING 1730
1513 PRINT TAB(5) i"COOLING PARAMETERS FOR PLANT ";Uec<P>
1523 PRINT t a h  / r \ . " _____________________________________________

i i :u \ j m
-------------------------------------

1533 PRINT USING "SX,2 5 A ,ISA"."DESIGN MONTH ” ; Des _mon$
t c -*
X PRINT USING "E X ,2 5 A ,2 D .D D ,4 A "; "DESIGN TIME ", D e 5
MT"
1550 PRINT USING “S X ,2 5 A ,2 D .O D D ,G A ,2A,2D.ODD,Eft"; 'TAN AIR UOLUME
“,Des_vol(P ■," m "3/s "," ( ";De;_nas5," r i/s ) "
15S0 PRINT USING "SX,2 5 A ,2 D .D ,2 A " . 'FAN SUPPLY TEMPERATURE ■ ”1 Des_
1570 PR IN* USING “5X,2SA,2D.D,2A" ;" FAN RETURN TEMPERATURE ; " 1 De 5_
1530

n  "

PRINT USING "S X ,2 5 A ,2D.D ,2A . 'APPARATUS DEW POINT TEMP "> De 5_
o

» rnri
A O V PRINT USING "5X,2 5 A ,2 D .D ,S A ,2D .D ,G A " ;"COIL ON TEMPERATURES
ondb\F >," db 2 ",De s_t onw b . " wb C"
1300 PRINT USING nrm \j i r  a -*n n r* a n n  

•J > 9 « Jl 1 1 t.W • U t U> 1 ( <.U .D ,D A ". 'COIL OFF TEMPERATURE S
offdb<P \ " 4U 

« Uu 2. ' , Des _t of ?wb j P , " wb C "
1510 PRINT USING ' S X ,2 S A ,3 D .C .S A ,ZD . D ,7A ” ,"REFRIGERATION CAPACITY
ap(P ), " kU (".Da 5_c ap(P * .2344," tons 1
1G20 i 
kU” 

1G33

PRINT USING "SX,2 S A ,3 D .D ,3 A , " ."REHEAT CAPACITY " n . -, u S :

n n  t m tr n i N i USING 4 > UC
! r m  *: r ’ • t  r» i. o  k h j  imL a  i r

',Des_t 

';De s_t 

',Des_c 

she a t , 11

1G53 !
1GS3 IMAGE SX," AHF SEN LAT FRIG PREHEAT REHEAT TEMP ON
EMP SUPPLY SUPPLY ENTH ENTH ENTH ROOM HUMID"
1S70 IMAGE 5 X ," TIME LOAD LOAD LOAD LOAD LOAD COIL
OUT UOLUME MASS SOIL RET OUT RETURN LOAD"
1G30 IMAGE SX," (db/wb )
ORS FLC on/ AIR DOORS
1G30 IMAGE SX ," < GiiT 5 < kU > kU ) < kW )

STATE"
( kW ) u c y  w >

rEMF OFF

(db/wb ) DO

U e / S )  JkJ/kfl) (kJ/kg) < kJ/kfl > (C/'i) <kUI>"

1710
1723
1733
\ n  a rk1 / *♦ <J
1753
1(00
1773
17S3
1733
1030
1010
1020
1830
1840
1850
1OE0
1870
1880
1830
1300
1310
1323

i
'START PARTIAL LOAD CALCULATION 
FOR P-l TO Noplant 

PRINT CHR$(12 )
PRINT USING 1733
PRINT TAB(S);"PLANTS PARTIAL LOAD PERFORMANCE' 
PRINT TAB(5);"PLANT No ";Vec(P>

1 ‘ an
1GG0
1G70
1G83

PRINT USING 
PRINT USING 
PRINT USING 
PRINT USING 1G90 
PRINT USING 1730 
Startpl”3tartp(P ) 
Endp1=Endp(P ) 
Preheat =*0 
Reheat=0 
Huload*3 
FOR L-l TO Nm 

Tot 5en=0
I U  t  _

Tot"
- 66 -
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1 r\~? r% 
X J U X j

t _ x _ l. _ _ x _ r* * w t._p fica t, -</
1 n 4 a 1 3*+<CI T _ X U-X—/-»iui_r ncai“w
1350 PRINT TAB'5 ):“on®(N(L > >
13G0 PRINT TAB( 5 ); "----------- "
i n n r h1 J  / HJ !
laso CALL Catemp(L,Jtartp1 ,Endp1 ,T1(L ),T2<L >,Tu/boa(L >, Patrn, Toa(
a < * ),Svoat* ) )
1330 CALL Re t u.-n( Nop lant . Nr , Vec :* ), P 1 a n t ( * ), R h ( * >, T 3( * >, L , T r e t (
2000 CALL Prop i. Patm, Tret < P ) ,Rhre t(P ),Uret.Hret.Svret )
■'Oio
l. 1 \u Ces_trivimTret! P !

r\ r%- %J W \J FOR J"Startp( P T0 Endp , P)
^  r*~? r\ Trans' 1 . *Ahp3(P,L, J )
“> .t * a r\ Trans'2 ®Ahp1(F ,L ,J )
*_ T r  a n s ( 3 “ T o a \ L ,  J

rs r  *+ 
-  <u O  t Trar,3-J “Heat L ,  J

n n / y Trans i5 !“Uoa(L , J >
20S0 Trans(C “Voa P ' ' 3 vca i L ,J 1
o  r *  c  rs
4- U  JlU Trans< 7 )»Tret(P )
-  A W' Trans; 3 > W r  e x
- *  1 1 
— i. A ’C Tran3 v 3 >*Svrftt

* ) , vJo

st< * ) >

«. X U  XJ

*■* 1 1 t> 
«. * w

> . l w L  

-» 1 r n 
taiCU

i -•n» — i  . w
'’I Crt _ * C V
:;3G

J f f , M 3 l i P  ,

::s3
: z g c
- ^ n n r t

2233 
2230 
230C 
23 '0

Trar.s . 18 '=Rhret< F 
Trans( * 1 ' *Des_t r n  

T r a n a i  1 2 )«Fiup1P >

^n»Ce:_tcffwb>P)
^.G-De5_ t  o f  ^db v P )
Lq"Des_capt P '
Lr*0e5_won(P 
L 3-D e = _ t  o n d b f P ;
L t * C c 3_ 5v i u p t P  ■
0“ C«3_v’Ol  ( P .
CALL C v_p 1 :-ad< Trana ; * ,Lm,Ln,La,Lo.Ls,Lt , 0,Pain, Rioad,Q, V . Rr . S .Hon, H 

Rheat,Pheat,Hload)
Toffub(L,P,J>-S 
Toffdb;L.P,J >-Rr 
T 0 n iu b ( L , r , J / * i 
Tondb< L ,P ,J)“Q 
Refr iq( L , P , J '■ 1 rad 
Vahp( L , P , J )“C 
J j-Trans'10 * 100 
G“Trar.s( 7 >
Transt 7 )“ Tret(P )
Transt10 )”Rhret < ?  )

IF Preheat Pheat THEN Preheat“Pheat 
IF Reheat ;Rheat THEN Reheat“Rheat 
IF Huioad Hload THEN Huload-Hload 
Tot_3en=Tot_sen+Trans( 1 )
Tot_lat"Tot_lat *■ Transt 2 )
Tot_friQ=Tot_fr:3 +Rload 
Tot_pheat'*Tot_pheat t-Pheat

-hi-

ana l  - i . c t . v i
u. C  3  U » W  • > ■

— 4



2440
2453
24G0
ALS",
2470
2480
2430
2530
2210
2523
2520
2540
2550
25E3
2570
2571 
2580 
2530 
2500

NEXT J
PRINT USING 1700
PRINT USING -4X.BA,IX,3D.0,IX,3D.D ,IX,3 0 .D,3 X ,3 C .0.2 X ,30.D .2 X ,4 A “ ; 

Tot_sen,Tot_lat,Tot_fr1q ,Tot_pheat,Tot_rheat,"kU-h“
’ PRINT USING 1700

NEXT L
PRINT CH R$'12 )
PRINT TAB( 5 ■; "HEATING PARAMETERS COR PLANT 'Vv'ec'.P)
PRINT TAB<5 >; “--------------------------------------- "
PRINT USING "S X, 25 A, 2D .D .3 A” . ‘MAXIMUM REHEAT LOAD 
PRINT USING "5a , 25 A,2D.D , 3 A ‘‘ . “MAXIMUM PREHEAT LOAD 
PRINT USING ‘‘5 X , 25 A,2D.D,3A" ; “MAXIMUM HUMIDIFIER LOAD 

NEXT P

“TOT

.Reheat."
; Pr er.ea t , " 
• Huload," k U “

l
LOAD 1MENU1-- HP913X, 703.0 ‘ 
STCP

2510 ! ..... C0NS7nNT VOLUME PLANT ............ ......... *
2E20 Conplant * Thi3 SuDrout ire determines the plant psychrometric state; f
2520 f for the peak ,early sensible load condition,
2S40 ! PARAMETERS ARE
2550 ! Sens load plant peal sensible lead
2E53 i L a tload corresponding plant latent load
2S70 I Uoa outdoor air supply volume flow rate
2E33 i Tret plant return air temperature
2E90 ! Wret plant return moisture -cntent
2700 I Svret plant return specific .olume
2710 i Rhret plant return relative humidity
2723 ! P  . £ £

• U X I I cooler coil ter.p diff limit
2730 i B y p a s a cooler coii by-p a 3s f a u t v r
2743 ! Hret plant return art alp,
2750 i To f f uib off coil wet-bulb tamp
27E3 ! Toffdb off coil dry-bulb temp
n n n r x  i
U  1 • %J Tonwb on coil wet-bulb tamp
2780 ! T ondb on coil dry-buib temp
27S0 ! Re^rig plant refrigeration load
2800 ! Vahp plant supply air volume
2810 I 1

U month loop variable
2823 ' startpl plant start (.peratmfl hour
2830 ' Endp 1 plant ending operating hour
2840 1 Tl outdoor air maximum dry-buib temperature
2850 I T2 outdoor air minimum dry-buib temperature
2860 ! T uib oa outdoor air maximum wet-buib temperature
2870 ! Patm atmospheric pressure
2880 ! Toa interpolated hourly outdoor air temperature

t e r



I Hoa
W G a
Svoa

hourly outdoor air enthalpy 
hourly outdoor air moisture content 
hourly outdoor air specific volume

U  W  «J

2900 !
2910 !
2220 !
293© CALL Oat emp( L , St ar tp 1 ,Er.dp 1, T1 < I ), T2C L ), Twboa< L ), P a t m , Toa( * ),Hca< * >.Uoa< * > 
i  S V  G 3  ( *  / '

2943 CALL Return*Noplant ,Nz,Vec< * , P 1 a n t: * ), R K ' * :, T3< • >,L,Tret < * >,Rhret< * ) )
CALL Prop<Patm,Tret(P ' ,Rhret P ) ,Wret,Hret,Svret )
Trans ( 1 > A h p s  ( P , L , J )
Trans\Z )-Ahp1(P ,L ,J )

•Tea; L , J )
■Hoai L , J '

Z 953 
Z253 
2970
zsee
2990
U * .  1 • a  I • 3  x □

301C Trans(E >-Voa<P ' Svoa'L.J
3223 Trans " '-Tret P <
3C3G Trans<8 >Wret
304-0 Trans' 9 ' -Svret
3050 Trans 1 0 '-Rhret<P !
30E0 Trans( 1Z >Fs'jp<P>
3070 Trans:13 '-Fret<P '
3000 Ll-Pdiff<P'
3093 M-Sypflss^P
T  1 / i p
W A V  \J Z-Hrst
•7 1 1 n
.  A X c CALL ConsvoT Trans • . Z ,L1 , M.Patr, ,0,Msup ,Rload,Q ,
A dpt.W adp . Hadp . W o n , Wc ff , Z . sup
i 4 . 0 Toff-btL.P.J -S

*7 1
-  A w' C 6*Trans<7)
3140 Jj'Trans 10'*100
3150 Trans<7)-Tret(P )
3150 Trans(10 '-Rhret(P)
3170 Toffdb<L.P,J )-Rr
7  » O f *

A W  V Tcr.uit; L . P , J ' »Y
3120 Tor, dir, L , P , J > Q
3Z00 RefrifitL.P,J >-Rload
7 1  | PI 
J b l V Vahp< L,F,J )»0
- r - m r h

tm *. V RETURN
T  7  

•J *■’ I

3240 i Retreive nAT^ FROM FILE ’**
3Z50 Retreive “ASS STORAGE IS ' HP913X , 733 , 1*
-  4. U PRINTER IS 1
3270 GCLEAR
3280 PRINT CHR$<12 )
3290 OISP CHRS<128);"

“iCHRS:123 )
Retre

3300 ASSIGN SPathl TO Jcbnum*
3310 ASSIGN 9Path2 TO JobnuniS-''_nSY "
3320 ENTER SPathl,1;Nm,N=,A,L,R f ,Nf<• >,N<• ) .Nami.LocS
d b ,Twwb,Twbca(»),Infii(*),Rh<* )
3330 ENTER OPathl,3;T3<«> !,T4< * ),T5< * )
3340 ENTER 9°athl,4;R< * >,In< * >,Plant<• >
3350 RESTORE 3390

Retreivtng building data
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2390
2900
2S10

Hoa
Woa
Svoa

hourly outdoor air enthalpy 
hourly outdoor air moisture content 
hourly outdoor air specific velum?

920 CALL Oat amp( L ,Startpi,Cndp1,Tl'L >,T2< L ),Twboa(L ),Patm,Toa(* >,Hoa(* ),Uoa< * ) 
SvoaC* ))
940 CALL Return(Noplant,N : ,Vec( * .Plant; ♦ ), Rh< ♦ ), T3< * > ,L , Tret; * ), Rhret ( * ) )

CALL Prop(Patn,Tret(P),Rhret(P),Ulret,Hret,Svret )
Trans!1 !=Ahps <P ,L ,J 1

2950
29S0
2973
2980
2990

3320
3040
3050
30E0
3070
3030
3090
3120
3113

T r a n s ;2 )»Ahp1< P,L,J > 
Trans!3 '*Tca(L,j ) 
Tr ans<4 '*Hca;L,J ' 
Trans 5 >Uoa* L , J ■ 
T r a n s ;E >**Uoa(P V Svc 
Trans;" > T r e t < P  ) 
Trans v 8 )=*Wret 
T r a n s< 9 )*Svret 
Tr a n s (13 )»Phret (P ! 
Trans 12 > F s u ? <  P '

a (L , J )

■ ans' ! 3 '*Fret < P )

M*
•Pdiff< P )
B y p a s s CP )

2*‘Hret
CnLL Cor,s vol < T~ans * , Z , L l , M , Fa t r,, 0 , Msup , P load , 9 , V ,Rr , S . Ken . Hof f , Tsup ,Ret . 

A dpt,W a d p .hadp.Won,Ucff,Svsup 
3120 T0 fftab(L,P,J)-5

3140
*7 1 c n

3150
*7 i n n \  
mJ X  I V

3130
3123
3233
*7*^ I »H 
j t . l i ;

T  n n  n*
tm * .  <U 

W * .  w  <U

3240

6*Trans(7 )
J J-Trans : 10 ' * 100 
Trans - 7 '“Tret( P > 
Trans(10 !-Rhret(P J 
To f f db < L ,P ,J)-Rr 
Tonwb(L.P .J)-Y 
Torab L ,P.J -*Q 
Refrig<L,P,J )"Rload 
Vahp< L,F , J .'“0 
RETURN
I

Retreive DATr- FROM FILE **• 
STORAGE IS " KPS13X,733,1"

Retreiving building data

| #♦♦*♦#♦■###
3253 Retreive MASS 
32S3 PRINTER IS 1 
3270 GCLEAR 
3233 PRINT CHR$(12 )
3293 DISP CHRS<123 >;"

“ iCHRK 125 )
3303 ASSIGN 9Pathl TO JobnunI 
3313 ASSIGN 0Path2 TO JobnunSi"_PSY"
3320 ENTER SPathl , 1; N m . N z  , A , L , R f , Nf < * ), N< • ), N a m S , L ccS. ZoneS< * ), Tl*< « ). T2$< « ), Tui 
d b ,Twwb,Tuboa!» ),Inf i1(* ).Rh < • )
3330 ENTER SPathl,3;T3<« ) !,T4<• ),T5< *  )

3340 ENTER OPath1,4;R<* ),In < * ),P 1 ant«» )
3353 RESTORE 93
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33S3 FOR L - 1 TO 12
3370 READ Mon*(L)
3330 NEXT L
3390 DATA JANUARY,FEBRUARY,MARCH,APRIL,MAY,JUNE,JULY,AUGUST,SEPTEMBER,OCTOBER,N 
OUEMBER,DECEMBER
3400 Patn-1013.25*EXP(-1.2*9.81 *A/( 101325 ) )
3410 FOR L-l TO Nr,
3420 Tl'L )-VAL(Tl$< L > )
3430 T2< L )-UAL< T2$ tL ) )
3440 ENTER SPath 2 ,L ;Sens( * ),Latert< • '
3453 FOR K-l TO Nr
3463 FOR J-l TO 24
3473 Sensload' L ,K , J >Sens ■: K J)
34t'0 Latload<L,K,J -Latent(K,J'
3493 NEXT J
350P. NEXT K
3513 NEXT L
3520 ASSIGN 9Pathl TO *
353? ASSIGN ®Path2 TO *
35*3 !
3553 ! GROUP LOADS INTO THE AHP FOP EACH MONTH
3533 FOR K-l TO Nr
3S70 Vee<K )*Plant(K
3583 NEXT K
3590 FOR J-l TO Nr-1
3533 FOR K-J+l TO Nr

r rr n * - )-Plant ( K ' THEN VecfK >■
NEXT 

NEXT J
K

r a n c h
j O ' a t J

33:

cOR K-l TO Nr
IF Vec<K> '3 THEN Nop I ant- 

NEXT K
FOR K-i TO Nr-1 

IF Vac(K )-3 THEN 
FOR J-K TO Nr-1

Vec< J K tl )
PRINT “'JEC( J )“ i'v'ec! J }

M C V T  T
ni u. A i j 
1 1 -  -  / k i .  \ —
V C v .  t l i b  / “  w 

E TM  n  T C
L.l'iu XI

M C V T  ^H L / \  I lA

j
FOR P«

FOR
e n q  i — 1 t a  n  a
i w n  <j  k  i U  *m *+

Ahps( P , L , J )■
► I T

I  * WAhpl(P 1 T '•
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t - SUBROUTINE TO PRINT PAGE HEADINGS *................

■......  FSYCHROMETRIC PLANT “POGRAM ev A da Silva

PROJECT NAME ="sNan* 
PROJECT LOC. ;HiLocS 
PPOJECT NO. : 11 ; JobnumS

3980 Heeding- !
3230 PRINT TAB< 5 >; "........

* ♦ ♦ ♦ ♦ * ♦ ♦ * * * * «  "

400C PRINT
4210 PRINT TA6< 5 >;"A J HA SILVA 
4030 PRINT TAB'5 ';"PROJECT REPORT 
4030 PRINT TAB(5 “UITWATERSRf.ND UNIVERSITY 
4040 PRINT
4053 PRINT TAB 5: ..................... CONSTANT MASS FLOWRATE AIR HANDLING PLANT

4050 RETURN 
4070 !
4080 P r i n t : '
4090 A* Trans(1 )
4100 B-Trans'Z)
4110 D * T r a n s :4 )
4120 PRINT USING 4 14 0 .J ,A ,g .R 1c e d .PH eat .P h e a t ,To ndb(L ,P .J ),Tonwb<L .D ,J 5,Toffdb< 
L.P,J),Toffwb'L,P,J ,Tca< L , J , Var.p ' L , P , J ,M5up,Hon,Hcff.Z,0,G,Jj,Hlcad 
4130 RETURN

4140 IMAGE S X , 2 0 .0 0 , 3* X ,3 D .D >, 2 < 3 X , 3 C .D M X ,2 0 .D ," / " . Z D .D . ZX , Z D . 0 , " , Z D .0, 3 X ,Z 
D . D , 2 X ,20.000,IX,2D.DDD,2XI2D.D . V * ,20.0,2' 4 X . Z D . D >.ZX.ZD.D,*/*,2D,IX,3D.D 
4150 END

I41S0 
4170 
4180 
4130 
4200 
4210 
4220 
4*. j 0  
4240 
4250 
42B0 
4270 
4280 
4230

I

SU3 V e n t 'Nop Iant.Plant. • ) ,Nz,In(* ,R ( • ,V e c ( * >,Voa< * ) )
I Subroutine to determine the fresh air ventilation requirements 

for each air handling plant 
PARAMETERS ARE

Pvent ventilation rata par person
Avert ventilation rata per square metre of floor area
Noplant number of air-handling plants 
Plant plant *araihle
Nopeople totai number of people per plant 
Farea total floor area per plant
Ventl total ventilation rate based on person occupancy



A

38313 NEXT J
3340 FOR K-l TC Nz
3353 IF Vec ( P )*P 1 ant ( K ) THEN1
3353 FOR J-l TC 24
3372 Ahps ( P , L , J '*Ahps < P , L , J ) fSensi 3.sd< L , K , J )
3833 AhpMP.L, J >-Ahp i< P , L., J > + Lat 1 s.»d< L , K , J >
3332 NEXT J
3323 END IF
3312 NEXT K
3323 NEXT L
3332 NEXT P
3343 RETURN
33=2 !
33S2 ‘
30 7X , SUBROUTINE TC PRINT PAGE HEADINGS *... ..****
3932 Heading: 1
3332 PRINT 7AB<S>;"****•*•**••*• PSYCHROMETRIC PLANT PROGRAM 5 V A da Silva 
**♦»+«*♦*+»*«"

4223 PRINT
4313 PRINT TAB( 5 >; “A J DA SILVA PROJECT NAME •• ";Nam$
4220 PRINT TA8(5);"PROJECT REPORT PROJECT LCC. ";L;cS
4333 PRINT TABvS);"WITUATERSRAND UNIVERSITY PROJECT NO. = ' :Jobnum*
4343 PRINT
4353 PRINT TABC5);"....... *......... * CONSTANT MASS FLOWRATE AIR HANDLING FLANT
*♦*♦«♦♦•♦*♦♦♦♦ ’
4350 RETURN
4370 1
4380 Print; 1
4093 A*Trans<1 )
4100 E'Trans < 2)
4113 D*Trans(4 )
4120 PRINT USING 4140;J ,A .B .Rload,Pheat ,Rheat,Tondb(L ,P ,J ),Tonwb(L ,P ,J ).Taffdb< 
L , P , J ), Tof f uib ( L , P , J ), Tcai L , J ),Vahp< L ,P ,J , Msup , Hon ,Ho f f , Z , D , 3 , J j .HI cad
4133 RETURN
4140 IMAGE SX,2D.0D.3< X,3D.D >.2< 3X,3C.O , 1X.2D.D.V " .20.D.2X.2D.D, "/".2D.D,3X,2
O.D,2X,2D.DDD,IX,2D.D D D ,2X ,2D.D ,”/ “ ,2D.D ,2 4 X ,2D.D ).2X .2D. D , "/H,2D , IX,3D.D
4152 END
4150 I
4172 !...... ........ .......... ........... .................... . ..... .......... .
4 IBS !
4123 SU3 Vent(Noplant,Plant( * ),Nz,In(• >,R ( * ),Vec(* ),Voa( * ) )
4283 1 Subroutine to determine the fresh air ventilation requirements
4210 ! for each air handling plant
4220 1 PARAMETERS ARE
4233 ! Pvent ventilation rate per person
4.243 ! Aver,t ventilation rate per square metre of floor area
4250 ! Noplant number of air-handling plants
4263 ■ Plant plant varaibie
4270 ! Nopeople total number of people per plant
4288 ! Farea total floor area per plant
4 2 9 0 • Ventl total ventilation rate based on person occupancy
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4300 ! VentZ 1 -  J. -  1 t U C O i. ventilation rate based on f 1 o a r area
a t  1 m *♦’-/! V ! Voa selected ventilation rate per pi ant
4 ~ r n r* 
*•«/*. <u !
4333 DISF
4340 DISP "Do you wish i ' X a pv, u  a  i c C . the ventilation rates ";
43b3 INPUT VS
43S0 IF V$»"Y" THEN
4373 INPUT "Select code 1 a Iter vent, rates, 2 -alter vent . perc entage" , Co
de
4320 IF Dode=2 THEN
4393 INPUT "Enter fresh air percentage . . .  (fraction, eg r  . " , Percent

4433 p  1 C 17L. k- W1

4410 INPUT "Enter >=ntilaticr per par?or," ,Pver,-.
44Z0 INPUT "Enter ,entiiatio.- -ate per rv'Z of floor area",fl*ent
4430 END IF
4440 END IF
4430 i Add total floor arc-5 i total number of people for each plant.
44E3 FOR P-l TO Noplant
4470 Nopeople»0
4482 Farea-0
4490 FOR K-l TC Nz
4530 IF Vec(F >Plant;K ) THEN
451C Nopeople^Nopeople + In< K ,1
45Z3 Farea-Farea+R<K,9>
4530 END IF
4540 NEXT K
4550 1 Determine ventilation quantities.
4553 IF Y$ "Y” THEN
4570 Ventl*.312*Nopeepie
4583 VentZ*.001B6*Farea
4590 ELSE
4G00 Uentl*Pvent«Nopeople
4513 Vent2°Ay«nt*Farea
4G20 END IF
4530 ! Select greater ventilation quantity.
4643 IF Vent 1 Vent: THEN
4550 Vea<P )*Uent 1
4653 ELSE
4670 Uoa< P )*VentZ
4GS0 END IF
4690 NEXT P
4703 SUBEND
4710 !
47Z0 !
4730 !
4740 SUB Ca temp< L,St art,End,Toamax , Toamln,Toaswb , Pa tm, Toa\ * ) ,Hoa< • >, «.oa< « ), Svoa 
' <• ))
4750 i Subroutine to determine the outdoor paychrometric states
4760 ! PARAMETERS ARE =
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f'n . # ,

4772
4782
479(3
4833
4S10
!  r> n  r »  

• * O t . W

4332
4e43
4852
4860
4872
4882
4890
4920
4513
49Z2
4532
4942
4 952
4 952
4972
4982
4992
5222
5212
52:0
5C32
524C
52c2
5262
5272
5232
5292
5132
5112
5122
5132
5143
5152
5162
5172
5182
5192
5232
5212
5222
5232

L
Start
End
T oana.«.
foamin
7 uai*(b
Patm
Toa
Hoa
Woa
Svoa
Rh

site latitude
plant starting operating hoar 
plant ending operating hour 
maximum outdoor dry-bulb temperature 
minimum outdoor dry-uulb temperature 
maximum outdoor <*et-bulb temperature 
atmospheric pressure
interooiated hourly outdoor dry-bulb temperature
hour 1 , 
hour 1 , 
hour 1 y 
r  a 1 a 1 1

outdoor dry-*3ulb 
outdoor dry-tulb 
outdoor dry-bulb 
. e humidit,

enthalpy 
moisture 
spec 1 f ic

content
volume

relative humidity. 
,Toama-,Tcaswb,Rh)

dr>-bulb 
peal ing

temperai ure 
at 15h22.

Cf»ATN<1 ; *4/180 
! Calculate

CALL Hum 1d(Patm 
Toam“ > Toamax + T o a m m  )/2 
ToamZ"'roamax-Tcamin >/„

Interpolate outdoor 
1 interpolating curve

FOR J-Start TO End
Toa; L , J ' -Toam-ToarZ *8 IN ■' 15*
Tca_j“Toa( L , J )
CALL Prop! Pa t r,, T oa_ j ,Rh,Woa_j ,Hoa_j ,Svoa_J ) 
Woa;L,J)-Wca_j 
Hoa . L , J )*Hoa..j 
SvOd'L,J )"Svoa_j 

NEXT J 
5UEEND

using s m e  cur.e

S'J2 Hum id Patm,Tdb,Twb,Rh
Subroutine to calculate 
PARAMETERS ARE ;

T db 
Tub 
Rh 
Pws 
Pss

the re I at w e  humidity.

dry-bulb temperture 
.*et-buib temperture 
relative humidity
vaoour pressure at ,«,et-bulb temperature 
-apour pressure at dry-bulb temperature 
partial pressure of dry air

Tl-Tdb+273.15 
T2«Twb+273.15
Pws-( 13* i 3 3 .59351-8.2*L0G<T 1 )/L06<13>♦.3224804»T1-3141 
Pss-(13* < 3 0 .59351- 8 .Z*L0G(TZ >/L0G<13)+.32Z4804»TZ-3141 
IF Twb *2 THEN E*. 200666

.31/11 ) >*12 
,31/TZ ) )* 12
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