
'

I n

 
PARAMETERS ARE =

t  i r
1 A ,  1

T T
1 -■

T  „
1 W

5240 IF Tuib-8 THEN E=.323534 

5250 Pa-Pas-Patn*E*(Tdb-Tub)

52S3 Rh=Ps/Pws 

5270 SUBEND 

5230 

5230 

5300

5310 SUB R a d p (Tdi f f ,P a t m ,T d b ,R h ,S h f ,W g ,H q ,R a d p ,M e s s a g e * ) 

5320 

5330 

5340 

5350 

5360 

5370 

5383

 
 
 

5480

ct i v e )

 

 
 

3  

REPEAT

T  * -  T  _
• A • y

 

 

(room or 
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5710

57ZG

5730

5740

5750

5760

5-770

5 790

5790

5300

5310

5320

5330

5340

5350

5 360

ss-o

5330

5390

5900

5910

S 92SJ
5930

5940

5950

5960

5970

5990

5990

6010

6020

6030

604C

6050

6060

6070

5030

3090

3100

6110

6120

6130

5 1A0

6150

6160

Pasg =*( 10'*< 3 0.59051-8. 2*LGG< T >/LQG( 10 > +. 0024t'O4»T-3142 . 31 /T ) )* 10 

U g = ( 1 8 .0 1 6 /2 8 .96S 4 ) * 1 . 0 0 4 8 * P 5 5 Q / ( P a t n - 1 . 0 0 4 8 * P a 5 g )

Z « - .00000662 » R a d p”3-. 0 O 0 1 9 4 * R a d p "2 + 1.S 3 7 5 * R a d p + 2 5 0 0 .33 

H g“1.005#Rad p + U *Z  

GOTO 5140 

END IF 

UNTIL U 1

i Bracket has now been located. Iterate until an acceptable error

i 1 in i t ia r e a c h e d .

T2 = Tg 

REFEAT

Count =Count + 1 

T3= T1+T2 )/2 

T g“r-

GCSUE £070 

IF U . 1 THEN

T - *  _  T " T
I to. » U

ELSE 

T1-T3 

END IF

E r r o r”ft83(1-U>

UNTIL Error .0001 OR C o u n t - 2 0 

i Check if coil temp difference e.-.ceeds t o lerated value. If sc then

I set apparatus dew-point temp equal to ‘.he limit.

IF <Tdb-T3)'Tdiff THEN 

i PRINT “Supply air temp differential s p e c i f i e s”

Radp = Tdb-Tdif f 

Tg»Radp 

GCSUE S0"3 

M e s s a g e * 3 ’LIMIT"

ELSE 

R a d p“T3 

END IF 

GOTO 6140

!

Tg»Tg-10

H g » H d b - 1.0048 *(T d b - T g) / S h f  

UIq = < Hg-1 . 0043 *Tg ) /( 2501 + 1. 35* Tg )

T » T g + 2 7 3 .15

P a s g - ( 10"(30.59051-3.2 * L 0 G ( T > / L 0 G ( 10)+.0024804 *T - 3 1 4 2 . 3 1 / T )>*10 

W s 5g-< 1 8 . 0 1 6 / 2 8 . 96G4 )*1.0 0 4 8 * P 5 s g / ; P a t m - 1 .0 0 4 8 * P3  3g )

U-Wg/Wssg 

RETURN 

SUBEND

6170 SUB Return*Nop 1 a n t , N s , V e c ( » >,P l a n t < * ) ,Rh<* >,T3< * >,L , T r e t (* >,R h r e t (* > >



S ISO 

61 90

s:o0
6210

6220

6230

6240

6250

S250

6270

6260

6290

6200

6313

6320

b u J/O 

6340 

6350 

6360 

6370 

6320 

£390 

5400 

5410 

5420 

6430 

6440 

6450 

6460 

G4"3 

5480 

6490 

6500 

6510 

6520 

6530 

6540 

6550 

6550 

5570 

5580 

6590 

6600 

6610 

6620 

6630 

5640

Subroutine to determine the plant average return air temperature 

and humidity.

PARAMETERS ARE

Nz number of zones

T3 zone return air dry-bulb tamp

Tret plant return air dry-bulb temperture

Rhret plant return air relative humidity

I

FOR P-l TC Noplant 

Rhret<P )-0 

Tret(P )*0 

Count s0

I Add the return relative humidities and temperatures for zones

1 served by each plant.

FOR K-l TO Nz

IF VecvP .'“Pla n t <K ) THEN 

Tret(P ’-Tret(P )+T3<L,K )

R h r e t P  .'“Rhret < P )+Rh( L , K )

Coupt*Count+l 

END IF 

NEX. K

i Calculate the average.

Tret(P >*Tret v? )/Count 

Rhret (P >«Rhret ■: P )/i 100*Count )

NEXT P 

SUBEND 

!

|
I

SUE Prop( P a t m , Tdb , R h . 'J, H d b , Svoa

! Subroutine for determining the psycnrometric states of moisture

I content (W >, entalpy : Hdb ) and specific volume <S»oa>.

T*Tc3b : 273.15

P 35 =s( i0-( 30.59051-9 . 2»L0G; T >/L0G< 10 >>.0024804»T-3142 .31/T >>*10 

Ps*Rh»Ps3

W = .62193 * 1.004*Ps •P a t m - 1.004»Ps >

Z = - .00003662*Tdb 3-.300194*Tdb '2+1.8375*Tdb + 2 E 0 0 .S3 

Hdb = l .805»Tdb+U*Z 

Svc-a-2 .87055*T«< 1 + 1 .507«W )/Patm 

SUBEND

l

SUB Plant<Noplant,Vec<* >,Startp(• ),Endp(* >,Pdiff(* > >

! Subroutine of requesting plant cooler coil maximum temp

! differential and starting 3. ending plant operating hours,

i PARAMETERS ARE :



S550

6663

5670

6583

669 0

5700

ec ( P );

6710

6720

6740 

5"50 

6763 

5773 

5783 

5790 

5 833 

5313 

6823 

6330 

6B43 

S350 

6S63 

3373 

S3 30 

E893 

5900 

5913 

5923 

5333 

5940 

6953 

5953 

5370 

6 933 

):

6390

7003

7010

);

7023

7030

7 043

7050

7050

7070

7 080

7 090

7100

7 110

Startp plant starting operating hour 

Endp plant ending operating hour

Paiff cooler coil ma.-amum temp differential

FOR P=1 TO Noplant

DISP "Enter plant starting hour,plant switching off hour for plant ";U

INPUT Starto<P ),Endp(P>

DISF "Enter ma irtun temp differential for plant ";Uec<P);

INPUT PHiffCP >

NEXT F 

SUBENC

SUB Bypass(Noplant , Vac * .Bypas^*:'

1 Subroutine ‘or requesting cooler coil by-pass factors :Eypass'

FOR P»i TO Noplant

INPUT "By-pass factor”.Bypass!F )

NEXT P 

SUBEND 

t

SUB Fanduct(Noplant ,'Jec • '.F s u p - * ),Fret( * > >

Subroutine for requesting supply (Fs^p) and return (Fret, fan 

heat gains.

! Parameters are =

! Fsup - supply far, temperature gain ( aeg c)

Fret - return fan temperature g a m  < deg c)

! Zi - estimated supply fan total pressure

! Z2 - estimated return fan total pressure

FOR P-l TO Noplant

IF Vec<P>«0 THEN "353 

DISP "Enter estimated SUPPLY FAN TOTAL pressure (Pa) for plant “;Uec(P

INPUT Zl 

FsupiP;»Z1/134S

DISP "Enter estimated RETURN FAN TOTAL pressure (Pa) for plant ";Uec(P

INPUT Z2 

Fret < P )*Z2/1046 

NEXT P 

SUBEND

!

j

I

SUB Relhumid(Patm,W.Tdb.Rh)

! Subroutine for determining relative humidity <Rh>.

T»Tdb+273.15



7120 

7130 

7140 

7150 

71S0 

7170 

71S0 

7190 

7200 

7210 

7220 

7230 

7240 

7250 

7250

nn -?/■* 

u  i

72S0

7230

7300

7310

I U

7330

uibof f

7340

a t e s .

7350

7360

7370

73S0

7390

7400

7410

7420

7430

7440

7450

7450

7470

7480

7490

7500

7510

7520

7 530

7540

7550

75E0

7570

7580

p 35«( 1 0 " (3 0 .5 9 0 5 1 - S .2 *L0G<T >/LQG(10 )+.0 0 2 4 5 0 4 * T-314 2 .3 1 / T > >*10 

Set initial partial pressure.

P 5 = . 8 » P 5 S

REPEAT 

P-Ps

Ps=U*(Patn-1.0O4»P5>/(.32199*1.004>

Error-ABS(P-P s)/Ps 

R h - P s / P s s  
UNTIL Error , .0001

Print Message if unrealistic humidity <alje is found.

IF R h > 0  OR Rh 1 .005 THEN 

PRINTER IS 1 

BEEF 200..5

'FOUND UNEXPECTED 

■RH-";Rh

ERROR IN SUBROUTINE RELHUMID"
PRINT 

PRINT 

STOP 

END IF 

SUBEND

I

!

!

SUE Con 3 vol; Trans* * .Hrm.TdJ f r', X ,P a t m ,Usup ,Msup ,R l o a d ,Td b o n ,Tubon 

.Hon.Hof f,Tsup,T r e t , A d p t ,Wadp,Hadp.Won.Woff,S .sup >

Subroutine for determining the plant ma.-. refrig. psychro

13 required, subroutine ends 

ARE =

room sensible heat 

room latent heat 

total room sensible load 

total roon latent load 

grand total load 

effecti.e sensible heat factor 

outdoor air dry-bulb temp 

outdoor air entalp* 

outdoor air moisture content

, Tdboff 

metric

outdoor air ma35 flourate 

cone air temp 

cone moisture content 

cone enthalpy 

return air enthalpy 

rone specific volume

supply room tenperture specific volume 

cone relative humidity 

cooler coil bypass factor 

return air temp 

plant supply volume flowrate 

plant supply mass flowrate 

plant refr lgeration load

(ro' ' 5  )



w

8

7590

7600

7610

7620

7630

7640

7650

7660

7670

7680

7630

7700

7710

I I L. <U
7730

l i *+v

7750

7760

7S70

7SE0

7990

7900

7910

7920

7930

7940

7950

7960

7970

7980

7990

8000

8010

8020

8030

3040

8050

T dbon 

Twbon 

Hon 

Wen 

Tdboff 

Tujb 0 f f

Uof f 

Hoff 

Dash 

Oalh 

Fs 3h 

Frsh 

Wade 

Ha dp 

Patm

on coil dry-bulb temp 

on coil wet-bulb temp 

on coil e n 1 a 1 p y 

on coil moisture content 

off coil dry-bulb temp 

uet-bulb temp 

moisture content 

e n t a 1 p y 

sensible heat < kW )

off coil 

off coil 

off coil 

out door

outdoor latent heat (V W ) 

s u p p l y  fan heat gain ( kU > 

return fan heat g a m  (IW) 

coil dew point moisture content 

coil de* point enthalpy 

atmospheric pressure

Trar,s( 1 )*Trans< 1 5/1000 

Trans > 2 '“Trans > 2 )/1300 

Rsh'Trans <1 )

Rih"Trans;2 )

Tca»Trans(3 )

Hoa*Tran3;4 )

Woa“Trar5(5 )

Moa*Trans<E '

T r m - T r a n a t T )
Wrm“Trans<S )

S v r m * T r a n a (9  )
Rh«Trans I 10 '

Fsup^Trans!12 )

Fret*Trana(13 )

Maesoge$=

0ash*l,0048«i Toa-Trm )*X »Moa 

Oalh“Moa*2501 *( Woa-Wrm ) * X 

Fssh*Rsh*Fsup/l1 

F r 5 h*Psh*Fret/11 

Tsh-Rsh+Gash+Fssh 

Tlh-RlhrQalh 

Gth=T sh+Tlh

IF Tsh<«0 OR 6th.-0 THEN 3300 

E3hf«T sh/6th

!

E > i t subroutine if heating is required 

IF Eshf -1 OR Eshf .'0 THEN 8800

CALL R a d p (Tdiff.Patm,Trm.Rh,Eshf,Wsup,Hsup,Tsup. M e s s a g e ® ) 

IF Message®'"NOT" OR Message®“"LIMIT" THEN 

Rload-0 

T dbor.*0



83S3 

8070 

3080 

3090 

8100 

8110 

3120 

8130 

3140 

8150 

8 ISO 

8170 

 
3190 

 
8210 

3220 

 
9240 

3250 

92E0 

3270 

 
3290 

3300 

3313 

9320 

8333 

3340 

8350 

9 360 

8370 

3330 

8390 

8400 

5410 

8420 

C430 

3 440 

8450 

8450 

8470 

8^30 

8430 

8500 

8510 

3520
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I

 

8
rst *Urn.*

i FIND AND FIX CFF COIL STATES 

Tdboff-Adpt+X*'Tdbon-Adpt)

Woff"Uadp+X*<Won-Wadp )

CALL Relhuni d< P a t m ,Wof f ,Tdbof f ,Rhof f ) 

CALL Wet_bulb( Patfi, Tdbof f , Rhof *, Twbof f ) 

Z»-. 0 0 0 0 0 6 6 2 * Tdboff ' 3 - . 0 0 0 1 9 4 • T d b o f f *2+1 

Hof f ■ 1.005*Tdboff +Wof f *Z

I

 
I

 
 

 

Z - - . 00000662*Ts u p " 3 - . 0 0 0 1 9 4 » T s u p " 2 + 1 . 83 7 5 * T s u p +2500.83

005 5
S v s u p - 2 . 8 7 0 5 5 * T * ( l + 1 . 6 0 7 * W s u p

I
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9270 
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Of

9470 ! Toa

3483 ! Hoa

3430 ! Woa

3500 i Moa

3510 ! Trm

3520 ! Wrm

3530 ! Hrm

3540 ! Hrat

3553 ' Svrm

3560 i Svsup

3570 '

3530 !

qcqg , Tret

3G0G i 'v'sup

3613 1 Msup

3620 ! R load

3S33 i Tabon

9643 1 Twbon

9553 ' Hon

9563 i Won

9670 i Tdboff

9680 i Twfcoff

9690 ! Woff

9700 1 Hoff

9710 i Cash

9723 1 Calh

9730 ! Fsup

9740 I Fret

9753 ! Wadp

9760 i Hado

3770 i Fatm

9780 Oes.tondfc-A

9793 Des_3«3up*B

9800 Trans< 1 )“T r a n s 1 )/10B3

3810 Trans(2 )»Trans < 2 )/i0PC

9820 Rsh”Trans;1 )

9830 Rlh-Trans*2>

9640 Toa*Trans(3)

9850 Hoa»Tran3(4 )

3860 Uloa-':'rans< 5 )

3870 Mca»Trans\6 )

9880 Trm*Trans( 7 )

9890 Urm“Trans(8)

3900 Svrm-Trans(3 )

9313 Rh»Trans(10 >

3320 Des_trm«Trana(11)

S930 Fsup=Trans( 12 )

outdoor air dry-bulb temp 

outdoor air entalpy 

outdoor air moisture content 

outdoor air mass flowrate

cone air temp 

cone moisture content 

cone enthalpy 

return air enthalpy 

rone specific volume

supply room tempertu-e specific volume 

rone relative humidity 

cooler coil bypass factor 

return air tamp

piant supply volume flowrate (m 

p l a n t  suppl, mas3 flowrate 

plant refrigeration load 

or, coil dry-bulb temp 

on coil wet-bulb temp 

on coil entalpy 

on coil ’iuistare content 

off ccil dry-bulb temp 

off coil

s >

wet-bulb temp 

coil moisture content 

off coil ant alp/ 

outdoor sensible heat (kW) 

outdoor latent heat <kUI) 

supply fc.n temp g a m  

return fan temp g a m  

coil dev point moisture content 

coil dew point enthalpy 

atmospheric pressure

_ 
I

• Pi



:.....

7\

3943

9953

9950

9570

9980

9990

10000

10010

10320

10030

10040

10350

i rhrsr o

IK/UUV

1 2 0 7 0
10080

10090

13102

10113

10122
13132

12140

12152

12162

13172

12182

13190

10200

10213

10223

12232

13242

10250

13252

10270

10280

10290

10322

13310

13322

10333

10343

10352

10360

10370

10380

12392

10400

COOLING OR HEATING CYCLE IS REQUIRED 

! HEATING CYCLE REQUIRED

Fret=Tran3<13)

Msup*Usup/Svrm

!

FIND WHETHER 

IF Rsh<0 THEN 

REPEAT

Count =Cout +1 

M3upw*Msup

Tsupui»Des_.trm + ABS( Rah )/( Msup* 1.0048 )

T*T supw+273.15 

Wsupw*Wrrn-R 1 h / ( Msup * 2S2S )

Sv3upw*2 .37255*’'’♦< 1 +1.60”'*W5upw )/Pa t m 

M 5 - z.m '1 s u p • 2 ’' S vr "* + ? ■ * u p 1.1 >

Errcr»ABS . Msup-Msupw Msup 

UNTIL Error .221 OR Count 10 

ELSE ! COOLING CYCLE REQUIRED

Tsup*Dea_tof fdb+Fsup 

T*T sup+273.15

Svsup = 2.87055*T*! l+I.607»Des_woff > 'Patm 

M sup * V sup *2 Sv sup + Svrm >

END IF

‘Tret

Tret*Des_‘.rn+Fret

2 2 2 2 2 0 3 6 2 • Tret "3~.000194*Tret 2 *-1.8375 

H ret-1.235*Tret+Wrn*Z 

Hon-( Hre*. *( Msup-Moa +Hoa*"1oa )/Msup 

W o n - ( Hon -Hret )*< Uoa-Urm )/( Hoa-Hret )+Ulrm 

.dbon*(Hon-Hret)»(Toa-Tr«t )/(Hra-Hret>+Tret 

CALL Reihumid< P a t m ,W o n ,T d b o n ,Rhon )

CALL We t_bulb'« P a t n , Tdb on ,Rhon, Twbon )

I

! Checi if or. coil statfis will will Maintain roon 

1 within 1.5 deg C of specified dr> bulb tenp 

Trm_new*Tdbon+R3h/( Msup*1.0048>+Fsup 

IF ABS( De3._trn~Trn_r,ew ) ; I . 0 THEN 

Plcad»0 

Trn«Tri,i_neu 

Woff"Won

IF ABS t Won-Wrn)/Wrm .05 THEN 

HIoad*Msup»262E*(Wrm-Won )-Rlh 

Woff-Hload/(2626*Msup )+Won 

END IF

Tdboff*Tdbon+F«up 

Trpn*Tdboff*-Rsh/( 1 . 3 0 4 S*M3up ) 
Urn*Won+Hload/(2626*M3up )

CALL Re 1 h u m  d( Patm , Wr.^, Trrc, Rh )

CALL R e l h u m d ( P a t m , W o ff,Tdboff,Rhoff )

-84-
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10880 Wri'n=Des_woff+Rlh/(2S2S*Msup)

10890 CALL RelhumicK Patm.Wrm, T r n . R h )

10900 ELSE ! DESIGN CONDITION EXISTS

10910 I FIND ROOM STATES

10920 TrrnasR5h/( 1. 0048*Msup ) + Tsup

10930 T»Trm+273.15

10940 Hrm= (R s h + R l h )/Msup+Hsue

10950 Z”~ . 00000662 •Trm''3- . 008194* Trm “2+ I . 8375* Trm+2500

1C9B0 Urm= ( Hrm - 1. CCS * Trn ! Z

10970 Svrw«-2.37355*T>(l-ll.E87*Wrn)/Patr,

10980 CALL Relhui*ud(Patm,Wrro,Trn,Rh>

10990 X 1-O

11000 X2-0

11010 END IF

11020 Hload*0

11O30 RIoad=Des_cap

11040 END IF

11050 Trans< 7 J-'Trm

11060 Trans(10 )“Rh

11070 SUBENO
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