








AFTENODIX  F

nons 7

17

Calculate the evasoraling tempecature so that the rate
of heat transfer threugh the evaporator 15 equal to
the rate of heat oain by the refrigarant

Y

and condensing tenperatures

Find the refrigerant saturation properlies
corresporkling ta the current e:zaporating

Y

Calculate the refrigerant flow rate

IREFLO = IREFLO+1

using the cuarrent evagorating amd
coidensimg pressures

Calculate new
estimate of the
refrigerant flow
rate

less than

the tol.
T ;

dirfference between
the caloulated value and
the cazrent estimate of
refcigerant flow rate

[IC.";F'CE == ICJ\PCE-bﬂ

Ji

Calculate the evaporator capacity coefficient
using the current evaporating tesperature and
refrigerant flow oate estimates

difference between the
caleculated value and
the current estimate
of the avaporator
capacity coefficient

Calculate a new
estimate of the
evaporator

capacity coefficient

v

less than
the tol.
7

ISTEMP? = ISTEMP +

ICAPCC = ICAPOCHI

Calculate the condenser capacity coefficient
using the curyent condensing temperatura and

refrigerant flow rate estimates

Calculate a new

estinate of the condenser
capacity coefficient

calculated value and

tol, ?

differonce batween th

less than the desired tolerence

the differences between
the current and old estimates of
the evaporating anvdl condensing
temperatures lesy than
the desired

the current

Calculate tha power consumption ofthe fans,
tesperatures of the ot and cold air leaving the
bheat pump unit, the heatr watput,
removed froa the outside aixr and the total power
input

the net heat

the
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AFPFENDIX F

ICBAL = )X

Find the refrigerant properti=s at the
cOspressor suction state

¥

Calculate the discharge specific volume
arter polytropic conpression

Temperature

- "
A
IT2 = IT2 + 1L
ﬂ Find the refrigerant properties corresponding to the

current estimate of the conpressor discharge

Calculate a new estimate
of the dischurge temperature

l

no and

the specific volume cozrespending to
the current discharge tempeératura estimate

Is
the difference between

the required specific volume
less than the desired
tolerance
7

Calculate the ideal power for
reversitle polytropic compression, the
comprassor efficiency, the conpressor
power consunption and the heat loss to
the surrounding air

transfer through the compressor shell is
the heat loss to the air.

Calculate the suction temperature so that the heat

the same as

differeace Letween
the suction temporature

yes

and the previoas wsltimate
less than the desirsd
telerance
T

Calculate the temperature of the air
entering the evaporator

HPSIM SUBSIDIARY FLOW
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APPENDIX F

Is the
heat gain by the
refrigerant in the evaporator
areater than the masdimium amount whieh

can be removed Lrom the air

at constant

absolute hunidity
T

heat removed from
the outside air is both
sensible and latent

Y

estimate the ADP ’
temperature

sensible heat only u |
is removed from
the outside air

NODE

] IADP = IADP+1]

Y

Caleulatre the air exit temperature
and absolute humidity

| !

Calculate the sensible heat removed
from the outside air and the latent
Caleculate the heat removed duie to condensation
discharge air temperature

and set the discharge v
absolute humidity equal
to the wvalue at entry

Calculate the rate of removal of heat due

to fusion if all the moisture removed
forms ice

Calculate the toial rate of heat removal
A (sensible and latent) from the air in
the evaporator

the difference
between the heat removed
from the air and the
heat gained by the
refrigerant less than
the desired
tol.
7

Calculate a
new estinate of
the ADP temperature

= { wooe 7 )

o - [
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APPENDIX F
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C== [HPSIM === THIS SUBPROGHAM STMULATES THE PERFURNMANGE OF AN ALH=TO=AIW HEAT
C== PUMP PLANT FOK A GIVEN SET of URPERATING CuNDITIUNS,.
SUBRUUTEME HPSTMITATEASHHASTATIRE)
C=~ (ESCRIFTION GF PARAMETERS
C== INPUT OPERATING COMDITIONS
= TAIRA = TeMP. UF THE OUTSILE AR DUAWN TNTU THE HEAT PUMP UNILT (£)
C== Eha - KELATIVE HUMIDITY OF THE QUISIUE nlR UrAwN INTO THE UNTT
C== TAIRC = TEMPERATURE OF THE RO Ale DRAWN INTO THE HEAT PUMP UNLT (C)
C== INPUT PLANT OATA
C-- CONSTANTS DEFINING THE COMPUMENTS OF THE HEAT PUMP PLANT AxE INPUT MY
C== MEANS OF A LABELLED COMNON STATEMENT 4FTH Tne LASEL PLUATA. VaLULS
Cme MUST HAVE BYEn PHEVIOUSLY ASSIANEL T THESE COUNSTANTS IN AN EXTEMNAL
C== PRUGHAM S0UCH 45 SUBRUUTINE HPLOTA,
C==  QUTPUT OF HESULTS )
C=x THE SIMUELATION RESULTS ARE THANSMITTED TO A EXTERNAL PHUGHAM HY MEANS UF
C== A LADELLED COMMUN STATEMENT. ANY OF THE PARAMETEHS CALCULATED [N HPSIM
C== MAY BE QUTPUT IN THIS WaY. IN THLS PARTICULAR CASE TWELVE RESULTS AHE
C-- OUTPUT TO TrE BLUCK OF COMMGN STURE wiTH THE LABEL RESLTL.
C~~ OTHER SUBRRUGHAMS KEWUIRED TN CONJUMCTLON WITH THIS SUHPHOGRAM --
C-= BLOCK UATA. SATPKPs VAPORs SPVOL, TSAT. '
COMMON ZBLDATAZNRyCOML ) COMZ 2 CONI2CUME W CEFICT2CEFIC24POLYMNCOMHTF
1CHEN 4 CLO) 4 CCC2,CCCIWHAFLOyFANITHe FIEFF4ECCL ¢EUC24ECC3 4 8F 4 0AFLOY
YFANCTHFOEFF ¢ DFHK W DFEFF
COMMON ZRESLTIZHOUT o P L HINSEHTL » TEVAR y TCOND o TAIHD 3 TAIRBy TADP T2
1IREFFLOADFTIM
C== MAKE AN IMNITIAL ESTIMATE OF THE EVAPURATIMNG TEMPERATURE.
TEVAP:-]. U -
IF(TAIRALT+04) TEVAP=TAIRA~1D.
TFEVAP=TEVAP#l.8+32,
C-=~ MAKE AN INITIAL ESTIMATE OF THE CONRENSING TEMPERATURE,
TCOMND=45,
TFCONU=TCOND=1.8+32,
C== CALL SUBROUTINE SATPRP TO FIND THE EVAPORATING aND CUMNDENSING PRESSURES,
CRLL SATPRPINR«TFEVAPyFEVAPYWFEVARP VL1 HFEVAP 1 HLEVAPsHL1 s SFEVAP
15111
CALL SATPREINR TFCUNDZPCUONDVAZVE2eH3IHI CONUHZ21S334522)
C== CALCULATE AN INITLAL ESTIMATE OF THE REFRIGERANT MASS FLOW RATE FeOM THE
C=+ COMPRESSOR FLOW CHAHACTERISTIC,
REFFLO=COMI+CUMZPEVAP 2. 0689476 +COMI=PCUND3VUEHI4TH+COMARPEVAPSP
1COND® 0. 0689476992,
C== CALCULATE INITIAL ESTIWATES OF THE EVAPORATOR AnD CONDENSER CAPACITY
C== COEFFICIENTS USING THE SATURATION TEMPERATURE AND FiLDW RATE ESTIMATES,
ECCOFF=ECCI*TEVAP»EC2ZeREFFLOECCI
CCCOFF=CCC1®TCOND*(CC2%REFFLOYCCC
C== MAKE INITIAL ESTIMATES OF THE REFRIGEHANT TEMPERATURES AT THE COMBRESSOR
C== BUCTIOMN AND DISCHARGE STATES.
TI=TAIRA+20,
TF1=T121.8+32,
T2=TCOND+30 .
TF2=Tesl.u+32, -
C-= SET ITERATION COUNTERS Tu THE VALUE UNITY.
ISTEMP=1
ICaPCE=] !
ICAPCC=1
[REFLO=1
TOLR=TFCOND
VoLD=v22
C—= z#2 NOOE | o¥a
1 COMTINLE
C== SET THE OuLD ESTIMATES OF THE EVAPORATING AND CUNDENSING TEMPERATURES EQUAL
C== TO THE CURRENT ESTIMATES.
TEVAPO=TEVAP
TConDO=TCOND
Co= CALCULATE THE BEFQIGERANT TEMPERATURE AT Tht EVARPORATOR EXTIT.
TI11={TEVARPS TALKAT 772 o
TFI11=T111elaRed2,
C=~ CALL SUHROUTINE APOR TO FID THE HoFHIGERANT PHOPEHTIES AT THE EVAPOKATOR
C== FXIT.
CcalL VAPQH:NH‘TF111tﬁﬁvﬂp,vlll,nlllusll1l
C== CALCULATE THE KEFRIGERANT TEMPERATUHE AT THE CUNDENSER EXIT.
HPST™M PAGE ) F 5
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TA=(TCONDCTALREC) 72
TE3=T3"} JH» 32,
C== CALL SUBROUTIME SATPRP TO FIMD THE PHOPERTIES Al THE CUMDENSER EXIT.
CALL SATPHPINR T 3aPSAT iV 30 VG a1t Galba 53 e5%9)
LCHBAL=0
Co=w= @00 NDDE 2 SGo8
C== [CHHAL COUNTS THE MUMHER OF ITEMATIUNS HEOWIREU Tu FIND THE SUCTICH VAPOUM
C=~ FTEMPERATURE TO #ITHIN ThHe DESIRED TOLEHANCE.
2 ITCHBEAL =1CHAL+]Y
Cow CALL SUURDUTINE MAPUIY TO FIND THE SUCTION vAPOUK PHOPERTIES COPWESHONOIMG T
C== THE CUHNENT ESTIMATE OF TnE SUCTIon TUMPERATURL.
CALL VAPORINHSTFLSPEVAHVLsHTy51L)
C== CALCULATE THE LISCHARGE SPECIFIC VOLUME AFTER FULYTHURIC CUMBPHRESSIOM,
V2= (PEVAP/PCUNUY *# [ 1o /POLYN) 2V ]
IT2=0 )
C== #4¢2 NODE 3 wro
C== 172 COUNTS THE NUMBEK LF ITERATIONS REQUIRED TU FIND THE DISCHARGE
C== TEMPERATURE CORRESPONDING TO THE CALCULATED DISCHAHGE SPECIFIC VOLUME,
3 ITZ2=1T2+1
L=« CALL SUBRROUTINE VAPGH TO FIMND THi HEFRIGERANMT PROPERTIES CORRESPONDING TO
C== THE CUHRENT ESTIMATE OF DISCHARGE TEMPERATURE.
CALL VAPDR(NHTFZ4PCOMUy V2EHZ452)
DTOY=(TF2=-TOLD)/ (V2E=-VULD)
C—= PRINT AN ERROK MESSAGE IF IT2 EXCEEDS THE MAXIMUM MNUMHER OF ITERATIONS,
IF(IT2.67.10) GO T S _ y
C== IF THE DIFFERENCE BETWEEN THE SPECIFIC VOLUME CURRESPONDING TO THE CuURHENT
C-= DISCHARUE TEMPERATUNE AND THE DESIKED VALUE IS LESS THAN Tre TOLERANCE
C-= PROCEEU.
IFLABS ((V2E=V2) /V2).LE.D.001) GO TO &
C== 1IF THt TOLEHRANCE IS NOT MET CALCULATE A NEw ESTIMATE OF THE COMPRESSUR
C-~ DISCHARGE TEMPERATURE AMND HETURN TO NODE 3.
TOLD=TF2
VOLD=V2E
TF2=TF2+ (V2=Y2E) *uTDV
GO TO 3
5 WRITE(Hs6)
& FORMAT(' [T2 EXCEEDS MAX. VALUE")
& COMTIMUE
T2=(TF2=32,)1/1.8
C== CALCULATE THE IDEAL POWER FOR REVERSTIHLE POLYTHOPIC COMPRESSION
CPOWRP=REFFLOZ(PULYN/ {1 a=POLYN] ) S (PEVAPSY L-PLUNDRV2)20,43045
C== E¥ALUATE THE COMPRLESS0N EFFICIEMCYa
CEFFLE=CRFICL4CPOURP+CEFIC2
C== CALCULATE THE FOWEK INPUT TO THE COMPRESSOR.
COMEKM=CPOWRP/CEFFIC . .
C== CALCULATE THE HEAT LOLSS FHOM THE CUOMPRESSOH T0 THE SURNOUNDIMNG AIH.
CHTLUS=COMKW eCHEW=(H2=1L1 1) #*REFFLU%2.326
T10=T1
C-= CALCULATE THE SUCTION TEMPERATUNE SO-THAT THE MEAT THRANSFER THROUGH THE
C—= COMPRESS0R SHELL IS THE SAME AS THE HEAT LQOSS TU THE AIR,
TISTAIRA+CHTLOS/COMATF
TE1=T1®]1,8+32,
C=- [F THE OIFFERENCE WETWEEN THE CURRENT SUCTION TEMPERATURE AND THE OLD
Ce~= SUCTIDN TEMPERATUHRE ESTIMATE IS £SS THANM THE WESIHED TULERANCE CCNTINUE.
IF(ARSITI=T10)«LE«0:5) GO TO A
C== PRINT AN £RHQR MESSAGE IF ICHBAL IS GREATER THAN OR EOUAL TGO THE MALIMUM
C=-= NUMHER OF ITcrHATIONS.
TF(ICHEAL WGESTW] GD TQ 7
C== IF THE TOLERANCE 1S NOT MET RETURN TO NODE 2.
GO TO 2
7 WRITE(649)
9 FORMAT(' 1CHAAL EXCEEDS MAX. VALUEY)
B CONTINUE
C== CALCULATE THE TEMPENATURE OF THE AIR ENTERING ThHE EVAPORATOR.
TAIRAASTAIHA*CHTLOS/ (UAFLORL 01
C=-= #%9 NODE 4 =®9
10 CONTTHUE
C—= CALCULATE THE HATE DF HEAT LOSS FROM THE REFHIWEHRANT TN THE COMDENSFR,
CHT=2,325% (HZ2=n1) *HLFFLO

HPSIM PAGE 2 OF S
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C=~ CALCULATE THE COMDEMSING TEMPEMATURE 50 THAT THE RATE OF HEAT TYHANSFER
C== THROUGH THE COMMNSEN IS EuUAL TO THE WATE OF HeaT LOSS GY THE MEFRTGERAMNT.
TCOHD=TATHCUNT/CCCOFF
THFCOMD=TCLUKD? ) 2032,
C== CALCULATE THE HATE OF HEAT GALN BY TrnE HEFRIGEAANT IN THE EVAFURATOR.
EHT=Z2.326*(MI11=-HIjoREFFLO
C-=— CALCULATE THE AASOLUTE HUMIUITY OF THE GUISIDE AIR ENTEKING THE HEAT Puse
C— UNIT. fHE Al EMTEMLING The EVAPORATOw wiAS THLIS SAME VALUE @F ARSOLUTFE
C== nuMiDity.
PRSAZ Gt (T S*TATRAZIZ2IT I+ TAIRA * 0 THST 1 =10)
PSA=HHAIPSSA
OMEGAA=S . 5554PSAZ 11 .01 1-P54)
CHLNGP=2,.21+¢0*AL0OGLORSA)
C==~ CALCULATE THE Ufw POINT TeEMPERATUWE OF [ME OUT>IDE alR.
TDEW=23!.39CPLUGP/LT.75=-CPLOGP)
C== #8e HOLE S =as . . -
C== IF THE MEAY GAINED WY THE PEFRIGERANT IM THE EVAPOMATOR IS GREATER THAN THE
C== MAXIMUM AMOUNT #1ICH CAl BE REMOVED FHOM THE Alx AT CONSTANT ABSOLUTE
C== HUMIDITY 60 TO BRANCH = . OTHEZWISE GO TO HOANCH A&
IFIENT 6T ATAIRAA-TOEW) 2 (L. -BF 121, 0120AFLO) LU TO 27
C=w= o0v LURANCH A —= SENSIBLE HEAT ONLY IS HEMONED FrOM THE OUTSIDE 418 == THE
C== DHRUP IN ALR TENPLRATURE IS PROFORTIONAL TU THE LYAPURATUR HEAT THANSFER
C== RATE == THE AHSCLUTE HUMIBITY OF THE AIR IS NOT CHANGED.
TAIRBH=TATRAA=CHTA(1.0120AFLO)
OMEGAH=0MEGAA
TADP=TDEw
EHTL=0.
EWTLF=0,
C== GO TO NOBE 7 »
GO TO 1A
C== BRANCH B =~ THE HEAT REMUVED FROM THE OUTSIDE AIR IS PART SENSIRLE AND PART
C== LATENT.
27 CONTINUE
C== MAKE AN INITIAL ESTIMATE OF THE APPAHATUS DEW POINT TEMPERATURE.
TADP=TEVAF+5,
TaDP=0 :
C== €88 NODE / %o _
C-= IADP CUUNTS THE NUMBER OF ITERATIONS REQUIRED TU FIND THE APPARATUS DEW
C== POINT TO w[THIn THE DESIRED TOLERANCE.
17 1ADP=IADR+] _
C== CALCULATE THE ABSOLUTE HUMIDITY AT THE APPARATUS DEw POINT FOH THE CURNENT
C=~ ADP TEMPERATURE ESTIMATE, :
PSSAUP=10.#2(7.52TADP/ (23T +3+TANPY +0.T85T1=34)
GADP=0 .62 2%PSSADP/(1.013=PSSADP)
C== CALCULATE THE AHSOLUTE HUMIDITY AND TEMPERATURE OF THE ExIT AlR
C== CORFESPONDING: TO THE CURRENT ADP TEMPERATURE ESTIMATE.
OMEGAE=GADP»EF = (UMEGAA-~GADP)
TAIRBA=TADR+HF @ ({TAIRAA=TADP) _
C=~ CALCULATE THE SENSISLE HEAT REMOVED FROM THE AlK.
EHMTS=0AFLO® (TALRAA-TATHBB)®(1,01+1+34° (QOMEGAA-DOMEGANY)
C== CALCULATE THE LATENT HEAT REMOVAL.
EMTL=0AFLUW (OMEGARA=OHEGAL) #2500,
C== CALCULATE TRE MATE OF REMOVAL OF HEAT OQUE TO FUSION IF ALL THE MOISTURE
C== HEMOVED FROM THE AIR FORMS ICE.
EHTLF=0AFLO®{0MEGAA=-DMEGALY94333,5
C== TCE FOAMATION IS5 ASSUMED 7O LEGIN AT AN ADF TEMPERATURE UF ) DEG. C .
C== THE PHUOPURTION OF THE #OISTURE REMOVED unlCil FURMS ICF INCHEASES LINEARLY
C== BETWEEN | DEGe C AND =1 DEG. C GELOW =] Deoe C IT IS ASSUMEDR
C—== THAT ALL THE MUISTURE REMOVED FORMS [CY O THE EVAPOHATOR SUHFACES.
IFITAOP.GE.T.0) &0 TO 21
IFITAOPLE,~1.,0) GD TQ 22
EMTLF=ENTLFS Il < 0=TAGH) /2.)
22 EMTL=EHTL+ENTLF
21 CONTINUE
ENTSL=EHTS+EMTL
C== IF THE DIFFEWRENCE BETWEEM THE HEAT LOST Hy THE AIH AND THE HEAT GAINED HY
C=— THE REFHIGERANT 15 LESS ThHAN THE BESIMED TCLEARANCE PRUCEED.
IFLASSLIENTSL=ENTI/ZENT)LELD0NS] GU Tu 1A
C== PRINT AN ERWOR wLS3aGE IF [ADP EXCEEDS FHE MAXIMuM MUMBER OF ITERATIONS.
IFLIADP.OT.I0) EBO TO 1%
C-= IF Tt TOLEMANCE IS NUT MET CALCULATE A Niw ESTIMATE OF THE ADNP TEMPERATURE

HPSIM PAGE 3 GF 5
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C== AND RETUSN TO NOLE 6 ,
TADBE=TADP+ (TAIRA=TADP) *{La=ENT/ENTSL)
GO TO 1T
19 WRITE(A,;20)
20 FOREMAT(r LADP EXCEEDS MAX. WMALUEY)
C== 2a% NODE 7 ®&o#®
1A COMNTINUE
C== CALCULATE THE EVAPORATING TEMPERATUKRE SO THAT THE HATE OF HEAT THANSFER
C==~ THROUGH THE EVAPURATUR IS EQUAL TO THE AATE OF HEAT GAIN WBY THE REFHISERANT.
EROW=EAP L ITALRBB=TATHAAY SECCOFF/ENT)
TEVAPS (TAIHBE=TATRAARLPUN) /(] . =~EPUW)
TFEVAP=TEVAP®?)] ,8+32, -
C~= CALL SULKOUTIME SATPHP TO FIND THE REFRIGEHANT SATURATION PRUPERTIES
C== CORBESPOMDING TO THE CURRENT ESTIMATES OF THE cVARUHATING AND CONRENS NG
C== TEMPERATUHES.
CALL SATPHP(NR2 TFEVAP yPEVAPSVFEVARP VI sHFEVAF sHLEVAP sH11 o SFEVAP
1511)
CALL SATEHP(NH»TFCUNLyPCUNDSVITZV224HIZMLCONY H224533,822)
C== CALCULATE THE HEFRIGEWANT FLUW RATE CORRESPONDING TO THE CURRENT EVAROWRATING
C== AND CONDENSING PHRESSURES.
CALFI.O=COML*COM2¥PEVAP#0, 0689476 COMIFPCOND2 N 06894 TH+COMASPEVAPRR
1COND20 ORRGATERRZ,
RFERO#=AES( (HEFFLO=CALFLO) /CALFLO)
C=-= IF THE DIFFERENCE BETWEEN THt CALCULATED REFHILGERANT FLOW HATE AND THE
C== CURRENT ESTIMATE IS LESS THAN THE DESIRED TOLEMANCE PROCEED.
IF(RFENOR.LE.Q.D01) GO TO 23
C-= IF IREFLO IS GREATER THAN OR EQUAL TO THE MAX[MUM NUMBER OF ITERATIONS PRINT
C-= AN ERRUR MESSAGE e
IF{IREFLOGE-10) GO TO 25
C-= IF TOLERANCE IS NOT MET CALCULATE A NEW ESTIMATE OF REFRIGERANT FLOw RATE
C~== AND RETURN OF NOLE & .
REFFLO=REFFLO#*«25% (CALFLO=REFFLO)
IREFLO=TREFLO+1
GO 70 190
25 WRITE(6y26)
26 FORMAT (' [REFLO EXCEEDS MAK. VALUE")
23 CONTINUE
IREFLO=1
C== CALCULATE THE EVAPORATOR CAPACITY COEFFICIENT CUBRESPONDING TO THE CURRENT
C-= EVAPORATING TEMPERATURE AND REFWRIGERANT FLOW RATE ESTIMATES.
ECCFFC=ECCI®TEVAP+ECC2°REFFLOSECC3
ECERUR=ABS({ECCOFF=ECCFFC) /ECCFFC) |
C== IF THE DIFFERENCE BETWEEN THE CALCULATED EVAPOHATOR CAPACITY LOEFFICLENT
C=~= AND THE CURKENT VALUE IS5 LESS THAN THE DESIRED TOLERANCE PROCEED,
IF(ECERORSLES0.005) GO TO l4
G== PRINT AM ESHOR MESSAGE IF ICAPCE [5 GREATER THAN OR EQUAL TO THE MAZIMUM
C== NUMHER UF TTERATIONS,
IFUICAPCELGE.10) GO TO 15
C-= IF THE TOLEHANCE IS NOT MET CALCULATE A NEw ESTIMATE OF THE EVAPURATUR
C== CAPACLITY CRNEFFICIENT BASED OM THE CURRENT AND PREVIOUS ESTIMATES AND
C== CALCULATED VALUES AND HRETURN TO NODE 4 .
ECOIFF=ECCFFC-ECCUFF
IF(ICAPCE«EU.1) GO TO 28
GU TU 29
28 ECCOFO=ECCOFF
C~= FOR THE FIRST ITERATION THE NEW ESTIMATE IS TAREN TO HBE HALF wAY BETWEEN
C== THE CURRENT AND CALCULATED VALUES.
ECCOFF=CCCOFF+0+5%ECDIFF
GO TO 30
29 ALPHAE=1./{ECOIFO/ECOIFF=14)
ECCINC=ECCUFF-ECCUFO
ECCOFO=ECCUOFF
ECCOFF=ECCOFF+ALPHAE®#LLCCING
30 ECDIFO=ECDIFF
ICAPCE=ICAPCE+]1
GO TO 10
15 WRITE(44+16)
16 FORMATIY [CAPCE EXCEEDS MAXs VALUE')
la CONTINUE
ICAPCE=1
C== CALCULATE THE CONDENSER CAPACITY COCFFICIENT CUMKESPONDING TO THE CUKREMNT
C== ESTIMATES QF CONLDENSING TEMPERATURE AND REFRIGERANT FLOW RATE.

HPSTH PAGE & 0OF %
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CCCFFC=CCLInTCONDsCCCZeNLFFLO+CCCT
CCEROR=ARSLICLCCOFF=CCLCFFRY ZCCCFFL)
C== IF THE DIFFERENCE BETWERN THE CALCULATED VALUE AND THE CUHRKRENT ESTIMATE 1§
C== LESS THAN THE UESIRED TOLEWANOE PRUCEED.
FFLCCERDP.LE. 0001} 6O TO 31
C== PHINT AN ERHOR MESSAGE IF LCAPCC IS GREATER THAN O EOUAL To THE MAXLMUM
C== NUMHER OF J1TEHATIONS.
IF (1CAPCC.GELLUY GO TO 32 )
C~= IF THE TULEWANCE IS tOT MeT CALCULATE A NEW ESTIMATE OF Tk CONDENSERN
C== CAPACITY CREFFICIENT HASELD Uf THE CURKENT AND PREVIOUS ESTIMATES AND
C== CALCULATED VALUES ANLD HETURM TO NGDE o «
CCUIFF=CCCFFC-CCCUFF
IFUICAPCCJEQ.1) GO TO 33
GO TO 34
331 CCCOFO=CCCUFF
C== FOR THE FIRST ITERATION THE NEW ESTIMATE IS TASEN TU HE HALF WAY BETWEEN
C-= THE CURKENT aND CALCULATED VALUES.
CCCOFF=CCCOFF+0+9%CCUIFF
GO TN 35
36 ALPHAC=1./(CCDIFO/CCDIFF=14)
CCCINC=CCCUFF-CCCOFO
CCLOFO=CCCUFF
CCCOFF=CCCOFF«ALPHAC#CCCINC
35 CCODIFO=CCDIFF
ICAPCC=ICAPCC+]
G TO 10
32 WRITE(&4:3A) -
36 FORMAT(* ICAPCC EXCEEZDS MAX. VALUEY)
31 CONTINUE
ICAPCC=]
ETEROH=AAS(TEVAP=TEVAPO)
CTEROR=AHS(TCUND=TCOMNDO)
C== IF THE DIFFERENCES HETWEEN THE CURKENT AND OLD ESTIMATES OF THE EVAPOIATING
C== AND CONDENSING TEMPERATURES ARE LESS THAN THE UESIHED TOLERANCES PROCEED,
IFLETEROR«LE Qs 0504 ANDSCTERURLLF+2.05) 60 T2 11
C== PRINT AN ERRUR MESSAGE IF ISTEMP IS GREATEH THAN OR EGUAL TG ThE MaXTuum
L=~ NUMHER OF ITERATIONS,.
IFLISTEMP.GE-25) GO TO 13
ISTEMP=ISTEMP+1
C== IF THE TOLEWNANCES ON THE EVAPORATING AND CONDENSING TEMPERATURES ARE NOT MET
C== RETURN TO NODE 1 «
GO TO 1
13 WRITE(6+12)
12 FORMAT(r ISTEMP EXCEEDS MAX. VALUE")
11 CONTINUE
C—-= CALCULATE TAE TEMPERATJRE OF THE AIR LEAVING THE COMNDENSER. o
TATRODO=TAIRC+CHT/{RAFLO% 1,01}
C-= CALCULATE THE DEFROST TIME IN SECONUS PER 40 MINUTES OF RUNNING TIMF,
ODFTIM=0.
IFITADPJLE]l st DFTIM=H400.2ERTLF/ (DFHRWROFEFF }
C== CALCULATE The POwWER CONSUAPTION OF THE OUTSIDE AIR FAN MOTOR AND THE HEAT
C~= ADRDED TO THE OQUTSIDE AlR HY THE FAN AND MOTOR.
FANOKW=FANUTH®Y s B120AFLO/1000,/FUEFF
HIFOF=FanuKkue Ll «=FOEFF)
C== CALCULATE THE POWEH COMSUMPTION QF THE HOOM AIN FAN MOTOR ANMD THE HEAT
C== ADUED TO THE FUOM AIW uY THE FAN AND MOTOR.
FANIKW=FANITHe «BleRAFLU/L000./FLIEFF
HTETF=CAMIKuel)a=F1LETF)
C== CALCULATE THF TEMPEAATURE OF THE QUTSIDE AIR LEAVING THE UNIT.
TATRB=TATRERSHUTFOF F(UAFLO®1.01)
C== CALCULATE THe TEWPERATUHE OF THE RUOM ATR LEAVING THE UNIT.
TAIRD=TATHDD+HIFIFZIRAFLO®1.01)
C==~ CALCULATE THE KATE UF HEAT OQUTPUT TO THE ROOM Alke
AOUT=CHT«HTF IF
C== CALCULATE THE NET RATE OF HEAT REMUVAL FROM THE OUTSIDE AlR.
HINSEHT=CHTLUS=HTFOF
C== CALCULATE THWE POWER INPUT TO THE UNIT.
PIN=COMUW=FANOR W FANLIK WS CHIKH
RETURN
EMD
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APPENDIX F
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HEAT PUMP SIMULATION PRUGRAM € === THIS PRUGHAM CALCULLATES Twi SEASOANAL

PERFORMAKCE OF A AEAT PUMP PLANT,

SUBPHOGRAMYS REOULIRLD TN CONJUNCTION WITH THIS FHOGHAM == RPLOTA, HPSTv,

BLOCK DATAS SATER®y VAROK» SPVOLs TSAT.
REAL KwPERDyRaHHED
DIMENSTON TRANGEIZ20) «HRSATTL20) «DSHLOS(10)
CIMENSTON Stasuntal
COMMON /PLDATA/NRsCOMLyCOM2 4 COMI 2 COMG e CEFICTIoLEFIC2yPOLYNCOMHTF 4
1CHKW s CCCY s CCC2 Lo RAFLOwFANT THaFILFF ECCL 2 ECC 2y ECTIniiF s OAFLO
1IFAROTH« FNEFF o DF KW DF EFF
COMMON ZRESLTL/ZHOUT s P Ty HINVEHTL s TEVAP s TCOMDs TAIRD s TALRHTADP T2
IREFFLOSDFTIM

CALL SUBPHOGRAM HPLOTA TU READ IN THE PAMAMETERS DEFINING THE MEAT PyMP

PLANT «
CALL RPLDTA

READ IN THE DESTON ROOM AIR TEMPERATUREs THE DE3IGN QUTSIDE ALlw TEMPERATUNE

ANU THE BALANCE POINT OQUTSIDE TEMPERATURE AT WHICH THE HMEAT KEQUIREMENT IS

Z2ERO.
HEADIS« 2) TROOMODT s THNOHT

2 FORMATIAFL1045)

READ 1IN THE ~NUMBER OF DESIGN HEAT LOSS VALUES FLR WHICH THE SEASONAL

PERFORMANCE IS TG BE DETERMINED.
READ (54 1) MBHLOS

1 FORMATI(1615)

READ IN THE DESTGN HEAT LOUSS VALUES. "
READ(542) (DSHLOS(TI) »I=14NDHLOS)

READ IN LITERAL DESCRIFTION OUF THE HEATING SEASUN.
REAR IS, 70)SEASON

70 FORMAT (BA&)

HEAD TN THE MUMBER OF DAYS IN THE HEATING SEASUN AND THE MEAN VALUE OF

RELATIVE HUMIDITY OVER THE HEATING SEASON.
REAUIS:2)DAYSsHH

READ IN THE NUMBER OF QUTSIDE AIR TEMPERATUNE HANGES TO BE CONSIDEKED.
READ (54 1) NTRANG

RPEAD IN THE OUTSIUL AL TEMPEHRATURE RANGES.
READIS2) (THANGE (1) ¢ I=1sNTHANG)

READ IN THE NUMBER OF HOURS AT EACH TEMPEHATURE RANGE DURING THE REATING

SEASON.
READ(S5+2) (HHRSATT (L) s I=1+NTRANG)

PRINT QUT THE DBESIGN CONDITIONS AMD WEATHEHR DATA.
WHITE(G»40)

40 FORMATULIHW W/ /L4777 /77 93TXy" 2580030002300 000W0auBognodanatocasbnes
|fepaodsunnst)
WRITE(G:41) -

41 FORMATLITXe* #3233 AIR SOURCE HEAT PUMP SEASONAL PERFORMANCE #we1)
WRITE(bSE)

S8 FORMAT(///752%+" DESIGN CONDITIONSY)
WRITE(59) TROOM =

59 FORMAT(//30Xs' ROOM DESIGN TEMPERATURE
1*9FHsle* DEG. C1)
WRITE (660 00T

60 FORMAT(TOV 30X 'OUTSIVE DESIGN TEMPEHATURE
1 9,FRala? PEG. CY)
WRITE(Ra6 L) TNOHT

61 FORMAT(r0%430Xs "IALANCE POINT FOR ZERO HEAT HEQUIHEMENT
1 4 Flelst DEG, C1)
WRITE (6a69) SEASON

69 FORMAT('0D Y 30X¢*HEATING SEASON Fefidb)
WRITE(6243)

63 FORMAT(///514: " WEATHER DATA'Y)
ARITE(H150)

Ga FORMATI//730As" TEHP. HANGE's4X4F  HUURS VaTAn ) TEMP, RANGE VY 4X40
1 HOuHSY)
H?Irﬁ{hﬂ‘:‘.”

68 FORMAT 30K DEG. C  *923X%9' DEGa. CV)

T PUME STHULATLION PROGRAM C PAGE 1 nF 4
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HCOL = tNTHALKG« ) /2

NECQLS=NTRANGA2

On 56 Nl=1+NCOL2

H2=N1+NCOL1

WHITE (6eA5) THANGE (N1) yHRSATT (N1 ) s TRANGE (N2) o HRSATT (N2}
85 FORMAT( O v 31X sF bl o TAsF 7.3 1 AsFbal s T43F2.3)
a6 CONTINUE

IF(NCUOLT EQuNCOL2*1)Y WHITHE (66 T) TRANGE (NCOL1 sHRSATT INCOL])
6T FURMATIIN 'y I XsFaaleTXAF9.3)

WHITE (&« T2V RA
72 FORMAT (YD "y 30Xy "MEAN KELATIVE HUMIDITY DURING HEATING SEASON =0,

1F7.2)

C== DETERMINE THE SEASUMAL PEHFORMANCE AND PRINT OUT THE RESULTS FOR EACH DESLGM
C== HEAT LOSS VALUE IN TURNs

C=-=

C==
C==

Cew

[ IO
C=-=

T

C--
Com
c--
C=
Ciomme

HEA
Boe

DO 73 N=1aNDHLUS

DHLOS=0D5HLOS(N) s . =
CALCULATE THE HEAT REQUIREMEMT IN AW PER DEG. C TEMPERATURE DIFFERENMCE,

KWRPERU=DHLOS/Z (TNOHT=-00T )

DEGDAS=0,

THTHRS =0,

TOFHKS=04

TOFHRS=0. '

TRUHRO=0.

HPOUT=0.

HP IN=0s

SHIN=0«

DHIN=0,

SHEWMX=0.
DETERMINE THE HEAT PUMP PERFUORMANCE AT EACH TEMPERATURE HANGE Ih TURN,

DO 3 T=1.NTRANG

TOUTA=TRANGELT)

IF(TOUTA,L,GE.TNOHT) Gu TO 3
CALCULATE THE RATE AT WHICH HEAT MUST BE SUPPLIeD FOR THE TEMPERATURE RAMGE
BEING CONSIDERED.

KWHREQ= [TNOHT=TOUTA ) #2KUPERD=HRSATT ()
CALL SUBPRNGRAM |IPSIM TO DETERMINE THE ﬁEnT PUMP PEHFDHMANCE FOR® THE CUMKENT
DUTSIDE TEMPEHATURE RANGE.

CALL HPSIM{TOUTA»RH:THOOM)

DFHPH=0. _

IF(DFTIMeGT o) OFAPH=0FTIN/S400.

OPHRS=KWHREU/HOUT
~ DFHRS=0OPHRS®DFHPH
IF THE REOUIRED NUMBER OF HEAT PUMP OPERATING HUURS PLUS THE HOURS nNECESSARY
FOR DEFROSTING ArE LESS THAN THE NUMBER OF HOUKS AT THE TEMPERATURE RANGE
HO SUPPLEMENTARY HEAT IS REQUIRED.

IF((OPHRS*DFHRS) « LE JHHSATT (1)) GO TO 4

FHTMET=HRSATTIL) Z{OPHRS+LCFHRS)

OPRRS=0PHRSFHTHET

OF HRS=DFHRS®FHTMET
I7 IS ASSUMED THAT IF THE OUTSINE AIR TEYPERATUHE !S ABOVE 0 DEG. C aND THE
SUN OF THE OPEHMATING HUURS AND THE ODEFROST ROUHS IS LESS THAN OR EWUAL TO
HALF THE NUMEER OF HQURS AT THE TEMPERATURE RANGE THAT SELF DEFROST WILL
OCCUR. UNDER THESE CONCITIONS NO ELECTRIC POALR IS REGUIRED TO GEFHOST THE
EVAPORATOR .
4 IFC(TOUTAGT«0u) s ANDS [ (OPHRSHDFHRS) ZHRSATTII) «LEDL5) ) BFHRS=0.

HPKWHO=HOUT *0FHRS

HPEWH T =P T =P MRS

DHEWH=DFHRS*0F 1AW

SHAWH=KWHRE Q=" CWHD

SHKW=SHRWH/HERSATTIT)

IF(SHEW.GTASHEWMA) SHEKWMA=SHEW

DEGDAS=NEGDAS vHRSATTAL) =L TNOHT=TOUTA) 724«

THTHRS=THTHRS +HRSATTLL)

TOPHRS=TOPHRS +LPHAS

TOFHHS=TDFHHS +LF HHS

TEWHRD=TRYHRO*KWHREQ

HPOUT=HROUT +HPKWHO

T BUMP SIMULATTION PROGRAM C PAGE 2 UF 3
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HRPIN=HPINsHPIWHT
SHIN=SHIN«SHKWH
OHIN=HIN=DHAWH
3 CONTIRUE
HOURS=DAYS=24 .,
CHIN=HOUR S® CHICY
HP INSHPIN+ (HOURS=TOPHRS ) #CHIOH
TEAMRI=HRPIN*SHIN*OHEN
SCUP=THRWHRO/ TR wHILL
C== PRINT OUT THE SEASUNAL PERFOMMANCE FIGURES.
WRITE(Bya ()
WRITE (heal
WRITE(GyT1)
Tl FORMATU37X* #08d KLIMATKYLA KMVF 900 HEAT PUKF AT UeCuaDe ®8#81)
WHITE (6ef2)DHLOS
62 FORMATL//33X¢ 'UESIGN HET HEAT LOSS FROM BUTLVING t
1WFBaZs? KW1)
WRITEl6e42) DEGDAS
42 FORMAT (20! 430X *HEATING SEASCON DEGREE UDAYS
1 tyFTa2)
WRITE (6¢43) HOURS
43 FORMATIYOF 430X« tNUMBER OF HOURS TN HEATING SEASON
1 VsF9.0)
WRITE(B+44) THTHRS
44 FORMAT VOV« 30Ns TIRUMBER OF HOURS wHEN HEAT IS REQUIRED
1 VWF9.0)
WRITE(H+45) TUPHRS _
45 FORMATEYO' o 30X "HEAT PUMP UPERATING HOURS
1 IUFQ-DI
WRITE(Hy46) TOFRRS
46 FORMATUI®0' » 30X *NUMBER OF HOURS WwHEN DEFROST HEATER 18 REWUIRED
1 YL F9,0)
WRITE(6ea7) TKWHRU
47 FORMAT(/730Ke" TOTAL RILOWATT HOURS OF HLEAT SUPELIED
1 143F9.0)
WRITE(6a48)HPOUT
48 FORMAT (0 330X "KILOWATT HOURS SUPPLIED BY HEAT Pump
1 "WF9.0)
WRITE (&, 49 ) TKWHRT
49 FORMAT(//30Xs" TOTAL KILOWATY HOUKHS CUNSIWMED
1 'ng-{H
WRITE (6+50)
50 FORMATUIYOY 430X "IKILOWATT HOUPS CONSUMED BY HEAT PUMPt)
WRITE(6+&51) HPIN
51 FORMAT (304" C(INCLUDING CHANKCASE HEATER BUT EXCLUDING DEFROST HEA
1TERY 4, F9.0)
WHITE(6+S52)0HIN
S2 FORMAT(v0' ;30X "KILOWATT HOURS 0OF SUPPLEMEMTaHY HEAT
1 '|F'9.l})
WRITE(6»53)LHIN
53 FORMATIYD " s 30X "KILOWATT HOURS CONSUMED 8Y DEFROST HEATER
1 taFO.D)
WHITE(&s54)CHIN
54 FORMATUIYQ' 930Xy "WILOWATT HUURS CONSUMLD UY CHANKCASE HEATER
1 1 4F9.0)
WRITE (A4K5)SC0OH
55 FURMATL//30X« " SEASONAL COEFFICIENY OF PLRFORMANCE
1 "4 F9e3)
WRITE (6 56) SHERMX
56 FOHMATL//720% Y REQUIRED SHPPLEMENTARY HEATER CAPACITYs KILOWATTS

1 VeFTe2)
73 ConTINYE
WHITE (heS57)
57T FORMAT(IH]1 « tNEW RAGEY)
STOP
[
HEAT PUMP STMU[ATION PROGRAM C PAGE 5 (F 3
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C-- CRINTA =-~ THIS SUAPROGRAM PEANS IN THE COMSTANTS DEFINING THE RATINGS AND
C-— ARTLATIVE CHAPACTERISTICS OF THE HEAT PUMP COMPUNENTS.
SHERATIVE PR NTA
Covunr 2o NATA/HRCOMYCOM2 4 COMALCOMA s CEFTCLCREFICZPOLYNCOMHTF »
TEHEW . CRT 1 «PCC2 «COCBAFLO o FANTITHAFIEFF ¢ECC1 +ECC2+FECC3+BF « OAFLO
1FAMATH . ENFFF ¢ NFHEY «DFEFF
C== PFAN TN TUF SEFPIGERANT NUMBER.,
BEANIE L1V
] FAOWATHIRTRE)Y
C-= DEAD TH THF CONSTANTS FOR THE EQUATION FOR THE HEFRIGERANT MASS FLOW RATE
C== THRNIRH THE COVMPRESSOR,
BEPN(E, 10 COM1«COMRACOMIyCOMS
1NN FNERVMATIAFIN.S)
C== RCAD TN THE CONSTANTS FOR THE COMPRESSOR EFFJICIENCY EGQUATIONs THE INOEX Fik
== PALYTEAPRYC COMPRESSION: THE. COMPRESSOH MEAT TRANSFER FACTOR (KW/DEG, C) AND
C== THE CRAMVMCAST HEATER RATING (KW).
REAN (S PVOEFICI2aCEFTC24POLY N COMHTF 4 CHK
> FNaYATIAFIN.S)
C== REAN TN THF CONSTANTS FOR THE COMDENSER CAPACITY COEFFICIENT EQUATION THE
C-= 4G FLOow DEATE OF. ROOM ATR (KG/S)e THE TOTAL HEAD ACRESS THE KROGM ATR FAM
C== (MFTRFS AF ATR)« AND THE EFFICIENCY OF THE ROOM AIH FAN/MOTOR.
QFAN IR PIC0C] «CCCPCONIWHAFLO«FANITHAFIEFF
C=~ OFAN T THFE CONSTANTS FOR THE EVACORATOR CAPACLITY COEFFICIENT EQUATION. THE
C== BYDfZE FArTYAT, THE QUTSIDE AIAR MASS FLOW HATE IKG/S)e THE TOTAL HEAD ACekusS
Co=~ THF NIITSINF FAN (METRES 0OF AIR)« &NOD THE EFFICIENCY OF THE OUTSIDE FAN/MUTODM
REAN (R 2)FCC] JECC2WECCIvAF « GAFLOWFANOTHAFOEFF )
C==~ BFAN TN THF BATING OF THE DEFROSY HEATER (Kw) AND THE EFFICIENCY OF THE
C== NFFBENET SYCTEM,
REANIS 2V NFHEN «DFEFF
BRETIIEY
L2 i}
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