




APPENDl);' F

HEAT PUMP SIMULATION SUBP/WCRAM
I �I�l�~�U t

Inpu t

llcnr.e calculate il'li tial estim.. tp. of rc(ri<Jcrant mass
ilow rate
Hl.'llCI! �c�a�l�c�u�l�~�\�t�e �i�n�i�t�i�~�\�l eStiNatus of cv;:\porator <-.nd
condcns'!r ca..,acity coeifi<;il.'nts

f::Stil,late thl.' �r�c�f�r�i�g�c�r�~�n�t tl'r'11Jcratlt"Ccs at U..! compressor
suct.iun an<.l �d�i�~�c�'�l�a�r�(�)�e states

�r�S�T�E�~�J�P = 1 IC'\PCE :::; 1 ICAPCC _. 1 �r�l�H�~�F�L�O �~

Sot 1:ho 01<1 �e�s�t�i�~�~�a�t�e�s 0;( the (!VapOr,ltin'J
and �c�O�I�l�~�t�e�n�s�i�n�g tt':l:Iperatures l.'llual to tha
C\.lrrunt estilllates

\;1nu the rlU'ri<Jcr,:"nt propertiesat the
evanoratorm:i t
Find the rc:CriU.n"ant :>ropertiesat thG
condl.'nscr cxi t

E
'I

Find thex.::!frisorant properties,," the
compressorsue1,.ion and disCll""l:9C ::; ,.:.."tcs.
'he ic!<u,l �P�O�~�'�'�'�H of r:ompressi<)tl, the
conprcssorpower consumption,:u:d 'he
heat loss from the compressor

Calculate tile te:l1pcraturcof the air
entcr.in<J the e'/<lporator

,

NODE 4 ...:

Calculate 'he rate of heat loss from the
refrigc;:ant io the condenser

y

Calculate the �C�o�n�(�k�!�l�I�S�i�~�l�<�"�: �t�e�:�;�J�r�e�r�a�t�u�r�(�~ ::lC' tl1.:1t
the rate of hc;\t transfer io the comlenser
i' equal to the r.ate o:f he.:\t lo,;s from t!l'l
refri<Jeran't

t
Calculate thOl rate of heat gain uy the refriacr<J.nt I
io th,! ev,1.por.3tor

( .'X)OF; 5 )

Calculate �~�h�e temperature.:md .:l.bsolu"te humi'li ty
of the ait' leavin:J the cvapoi"ator

Calculate the rate of sensibleheat rcmov<\l arld
the rate oJ I"tent �h�~�a�t remov,\l t r()la the <llr in
�t�h�~ ev'-'porator

( NOlm 7
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AF'F'cNOIX F

Calcutate ~hc eVil?o(.-.tin'J tcmrer"tuLc ';0 that the rate
of heat tr.:lns!CI: thr'-.\l<jh lhp. cvapor;~t.. ( i:i c<!ual to
thl;l rate 01 he,),t <.lain by the relri'J,;rant

rind the rcfrigcc.:u\1: saturation properties
corre~,:londing to the current. c'Japor,"\ting
am! condensing temperatures

lREFLO = IRLFLO+l

Calculate the re.£(i']erant (10\: t:l.lC
us iog the ell r ten t c:vapor.\ ti n,) .:u\IJ
conJo:nsing pressures

Calculate ne".,
estimate of the
refrigerant flo~

rate

Is the
differellce lIet'...cen

the calculat~t value and
the c,~:"(cnt c:otir.1Ll,lp. of

rciri<Jcrant flow rate
le,is than

the tal.
? lCAPCE = IC~E+l

Calculate the evaporator ca:>"city coc!ficiellt
using the cur~ellt cvapor;:\tin9 teJf.pcrature and
refrigecant t10\7 rate cstimat<~s

Is the
difference between the
ca~culatod value and
the current e~timate

of the evaporator
capaci ty coefficient

less than
the tal.

1

Ca~culate a new
estimate of the ,
evaporator
c~pacity coefficient

lC/WCC '" ICi\PCC+ I

Ci.\lculatc the condenser cap.:\city coefficient
usill'J the CUT.rent conden!;ing tC~!Jc,rature and
refrigerant flow rate estim.:\tcti

Is the
diff'eccllce

calculated valua .:\r.d the current
!,,<::::'.;stimate of' thl! condenser capacity cocf!icilolnt

less than the desired tolerence
1

Calcul.:\te a new
estil"'l.:\tc o:! the condenser
capacity coefficicnt

Are
tile differences betl"/een

the c,lrrent and old c:n.imiltes of
the evaporatin9 a..,t\ condensing

telo"'eratures less th:l.n
the desirc-d

1.01. ?

Calculate the power cons'..Ir;;>tiOIl oftna £.:\IIS, the
t~"~jleraturcs of the hot and cold air lc.:\ving the
heat .mnp unit, the heat output, lhe nct h"'at
rel'".(}vcd frol-l the ou tsil1e air an.1 the tot,). t pOllcr
input
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APPEND1X F

1>001: ?

Find the ro.!frigcranl propcrti2':; at the
CO'...pressor suction state

Calcula.tethe discharge specific volur.u::
after polytropic cO";Jre__ sion

IT2 = 0

NCOE: 3

ITZ = III + 1

Find the refrigerant properties corresponding to the
currellt estimate o:f the conpressor discharge
tcupcrature

Calculate a n~v estiruate
of the discihlrge tE!1Qpcrature

no

"the diLlcrencQ between
the specific volume co::respondill<) to

the C:..Lrrent discharge tcupera.ture estil'~ate

.:\nd the require<.! specific volul:lf],
lCSOl than the desired

tolcr."nce
7

CAlculate the ideal power for
reversible polytropic compression, the
compressor efficiency, the conpressor
power consurtp tion and the heat loss to
the surrounding air

Calculate the suction temperature so that the .fleat
tr~ls!er throuoh the cONpressor shell i~ the same as
the heat loss to the air.

yes

y"

Calculate the temperature of thp. air
enterin9 the evaporator

NCOE 4

Is the
di.ffere:lce uetl/>len

the suction t~p~raturc

.:l.:ld the previo~s estin~te

ll.!sS than the de5iral
tolerance

7

no

ICllB'\l~ :::: ICrliS/u' + 1

f-/PSIM SUBSIDIARY FLOW Cf-/ART (AJ
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.4PPENOIX F

( NODE 5 .
J

1:> lIHl
1l(~.J. t (lain by the

rcfri9crant ia til«, f!Vil,j)or ... tor

no 9reater than the ma.xirJum a.mount which yes
caa be rcrno'/c"': from the .:lir

at constant
absolute hUI!lidi tY.

1 heat r'-'lOoved from
the Oll t ~;itle ..\ir is both
sensible .J.lld latent

t
I estimate the ADP I .

tcmpG r il, hIre

I lADP = 01
. f

sensible he.J.t only \ NOOr,; 6

is removed f'l:om t
the outside air

I lAD? lAOP+l I=

~

Calcula.te <he air exit temperature
an<! absoiu'le hUlilidi.ty

'/'
Calculate the sensible he3t removed
from the oa tsidc air and ~he latent

Calculate the heat "removed dl\e to condensation
discharqe air telnperature

taad se t the discharge
absolute humidi ty equal
to the value at entry Calculate the rate of renov.J.! of heat due

to fusion if all the moisture rel:lQved
forms ice -

t --
Calculatp. the total rate of heat removal
(sensible and latent) fro;a the air in
the evapora. to r

"the difference
Calcu late a betvleell the heat removed
new estil~<\te of no fron the air an<! the
the ADP temperature heat gained by the

refrigc£ant less than
the desired

to!.
?

y"

-l(
NODE. 7')

HPSIM SUBSIDIARY FLOW CHART (B)
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APPENDIX F

c-- IH'SI~ --- TI1{S 5UUPRuGHflH ~1~:UL"T1::S T,tE PEf'FUHf1At><Cl:. OF A'" A!H-fO-AII, "lilT
C-- PU"'P PLA!H ~Oll A (jIV~.N ~,I:.T Of- Ul-'EflAT!tlLi CUNUlTIUI~S.

SUllflUUT rIl[ rtf'S I M(T A f kA .flll,\ I T,~ I RC)
c-- OESCfl!l-'TiON Of PAf~AMETl:.kS

c-- rNPUT OPEIIAllNG CONDITIONS
c-- TAIRA 1[1-11'. UF THt: ourSIDE AHI O'IAI,N INTu THte; HEAT PU"'P UNIT ICI
c-- IHtA kt-LATly!:: tlW1IDITY OF rH/-. UVlslDE .\Ik th<I\I.N INTO TI,e. Uf'>llT
c-- TAlke HMPERA!URE OF HtE ROU'l tdH DIIA,.'N INTO THE HEAT PUMP UNIT (C)
c-- INPUT PLANT DATA
c-·· CONSTANTS DlFININO T~tE CQilpl,)NDnS OF THE HEAr "'U~l;:' PLANT AHt: INPUT HY
c-- M[U.,S OF A LAbElU:.lJ COHtlON 51Ar"_II(;11 .,lltt Till:. LAdEl [>L041,\. VALtRS
c-- MUST HAVte: (jt:EN I'HEV!O\}~LY ASSIGN!:.!; TO THESE CON~T.\N{S IN Afl EXTI:)lNflL
c-- PROGRAM $uCrl AS SUWiOlJTfNE I-lPLOTA.
C-- OUTPUT OF ~(SULTS

C-~ Hit. SfolUl..4TIon IlESULTS A~E T!lAtISM(TTl::D TO ;.11 ExTEf<:-lJlL Pf.iUGH.\t~ OY M~AN5 uf
c-- A LABELLED ";O~~~11 STATf:t,If.;'IT. Ail'f or THE I-'AH:.:1lH.f<S CALCULATEIJ ('I HPSl:~

c-- M~Y Bf QUP.'UT (N THIS IMY. HI TlliS PAlHICULAR CASE hlL\'t: Rl:;ULT~ A~l

C-- OUTPUT lO Tnt: lJLOCK Of COr1t101>; STO;<E .... ITh THt. LA!3EL rct.:SLlI.
C-- OTHEI-l SUf:j,.>POGI'A.'ol5 k!:.OUfREO Itl CONJU'ICrION ~1ITH THIS SUIH'~OGk""l --
C-- HlOCK O..,TiI. S,\TPk? VAPOR. SPVOL, TS,'r.

Cm'\~ION IOLLlA TA/rm .COM 1. COM2. CO:O, CO,'II, .CEF I C 1 .Cl;:f I C2. POl YN. COMI;TF •
1Ctl,<;l~ .CCI:l .CCC2. CCC). ~.\FLO,F Atl f Hi. F (t:FF. [CC I .t.CC2, ECC). dF. OAFLO.
IFANOTH.FOEff.OFHK~IOFEFF

COM-ION /i<:ESL T I/HOUT. P IN.H IN. EHTL. TEV.\P. TCOi'm, lA I IlD. T AI RB. T,0,01-'. TZ.
IREfFlO,OFTIM

C-- MAKE AN INITIAL ESTiMATE OF THE EVAPvRATING TEMPERATURE.
TEyt,P::-IO.
IF(T~IflA.LT.O.) TEvAP=TAIRA-lO.
TFEVAP::rEVAP~I.8·3Z.

C-- ~AKE AN INITIAL ESl(MATE OF THE CONU(NSING TEMPERATURE.
TCONO=45.
TFCONLl=TCOND~I.a·32.

C-- CALL SUBkOUl'lNE SATr'RP TO FIND fHE EVAPOI~;'TING AND CO~IDEI\ISINr; PRESSUKES.
CALL SA TPI-lP (NR. TrEVAP .... EVAP. VFEVAP. V ~ 1 • HFEVAI'. Ht.EvAP.H 11 • SfEvAP.

IS 1 I )
C~LL SA TPRP ("IR. TFC{)r.!.). pcorm. V33. V22, tt33. HLCO'~U.~'c2.S3). S22)

C-- Cf.LCUlATE AN INITIAL E~T!~l{,ii OF THE HEFRIGERA·'lf MASS FLO'.l RATE fprJi~ PIE
C-·· COMPRESSOR FLO\1 CI1M-l .... CTEtl I 5T I C.

REFfLO=COMI·COM2~PEvAP~~.0689476·COMJOPCONO~~.068~416'CO~4~PEvAP~P

lCOND~C.0689476~~2.

C-- CALCULATE }N{TIAL ESTI~IIlTF.5 OF THE EVAPOllATO" I<r/O CONDENSEI' CAP/lCfTy
C-- COEFFICIENTS USING THE SATURATION TDWERATURE AND FI.Ow RATE ESrJ'olA"TfS.

ECCOFF=ECCI~TEVAP·~CC2~Rf.FFLO·ECC3

CCCOFF =CCC I"TCOND' L Co.: 20f~l::FFLO' CCC 3
C-~ ~JAKE INITI~l ESTIMA·(ES Of Tt!t. f<EfRIGEtiANT TEMPt.""ATlJRES AT THE COMPRESSOR
C-- SUCTlON AND DISCHARGE STAH:S.

Tl::TAIRA·20.
TF1::Tl~l.u.)?.

T2=TCONO.30.
TF2=T2"1.t!·32.

c-- SET ITERf,T10N COUNTERS Tu TIlE VALUE UNITY.
ISTH-JP=I
rcr.pc!::= I
[CAPCC"'I
IREfLO=1
rOLQ=TFCOND
VOlD=V22

C-- "~,, NODE I "~,,

I CONTINUE
C-- SET ThE OLD tSflMATE5 Of THE EVAPORATING AND CUr.DEtlSlNG TEMI'>EH/,TUHES EOUAL
C-- TO THE CU~M~NT E~TIMAfES.

TEVAPO=:TEV,\P
TCO:-jDO::TCOND

C··- CALCULATE THE REHlIGtJ,M:T TEr1PE.f.lATUHE ,\1 Th!:. EYAPOI-lATOH E.XIT.
fill:: {TEV.'P· rAll-lf\) I?
TFlll::TI11~1.8·J~.

C-- (ALL SUl:lRQU11Nf II,POR TO FIND Tlli ~t:FlnGEH!\NT ....IQPt:~rIES tor THE EV,\POI<ATOll
C-- O:!T.

Cfll.l VAPQI'< eNi/, TF III ,PEVA? ,v I; I ,f'i"1 .5111)
C-- CALCULAH TH[ k(fflIGEflMH HJIPtHATVf<F.: AI TIlE CUNOErl~t::R EXIT.

'1~SI~l P .... c!:: (IF S
~~~"~v~~"~~~~~~,'~"Q.~~~~~~a~~a~~"~~"~c"~~,,a,,o~~.,,,,~~~?~~o~.~~ ••• ~~~.Y.~Y.~•• ~"QC
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l4PPEN01X F

T 3= CTCOtlO' TIIII-IC ) /2.
TFJ"'Tl·'1.f1·:lc.

C-- CALL $IJlHlOUTINt: !:>IITflRP TO FIrlO THE P~Wj.JEkT1ES AI THE. CIJNIH::NSEH E~tT.

C,'LL ~,\ TPf/P (NIl. Tf l. PSA T. 'IJ. VG. rlJ. ItF(,. Ht" S). SI.»
tCHI:H.L::1)

c-- o~o tlODE ~ ~ ••
C-- lCHHIlL eDu'!Ts THE. NL:I~lJt:H or If(lIATI{H'!S kEl'l'JIIlEU Tu FIND THE SUCTIOtl Vt.POUI~

c-- IEMI'ElH."UHf. TO ..'1 HI HI nH:: OESl!f(O rCU::H.lI>lCE..
" let/llAI. 'lCrWtd.'j

C-- CALL SUUIWUTIN<: VAPOI! TO fillu H'E SUCr!O~1 ~APt)U" PI'fOr>EiHIES COPkES~OND[NG TO
c-- THE CU~"t:NT ES riMA n: OF rlH: ::'UCT IOtl rt:MI't.HA Tupt..

C/ll.L V.\PQH (Nil. rF I ,PEVAI'. Vl.fq • ';) II
c-- CflLCULATf. INf. DJ,::>CHAHl>E SPEClflC VOLUME. AfTEH hJLYT,I()PIC COt·'PRESS[Otl.

V2~(PEvAP/PCUNU)*·{1./POLrNI·Vl

1T('=0
c-- ••• NOllE J ~ ••
c-- 112 COUNTS "rHE rIUl~fjEFi tiF ITEHi\TIONS REQUIRED TU FJND TrlE DISCHARGE
c-- TE~PEf?ATUI<E CORHESPllNO!NG TO TilE CflLCULAn.:O Ot::>Chr.!mE SI"~:CIFJC VOLUME.

3 IT2=H2-q
C-- CALL SU~W0urHH·: VAPO~ TO FUll) THF. f~EFlnGERANT PtlOPEkTrf.S CORREsPOt\O[NJ TO
C-- THE Cv"Rf:NT t.STIMATE Of OISCI1AIlG[ TEHfJ\::RATUnE.

CALL VM>OI< l NI'!. Tf2 .rcOtilJ, V2t.·H2. 52)
DTOV=(Tf2-TOLD;/tV2t:-~OLD)

C-- PRINT All E~I<Ok ~jf.':;SAGE If IT2 D'CEEDS THE M.... XIHUM NU'IElER Of ITE~ATIOrJS.

IfIIT2.GT.I01 GO TO 5
C-- IF THE DIFfERENCE GETWEEN THE SPECIF[C VOLUME CORRESPONDING TO THE Cuql~E"'T

C-- OISCHAHGE. Tf.MPt:R,HU~E MID THE DES{REL> VALUE [S LES::) TH,,~ THE TOLERANCE
C-- PRO(E.Et:l.

IftAaS(IV2E-V21/v21.L~.0.OOllGO TO 4

C-- If HH. TOLERANCE IS t.;OT 'lET CALClJLATi A NEl1 ESTIMATE Of TH£ CO~lPHESSOR

C-- DISCHARGE TOIPt:IIATURE MW flETURN TO NODE J.
TOLO=TF2
VOLO=V2E
TF2=Tf2'(V2-V2E)OUTOV
GO TO 3

5 WRHE (6,6l
6 fOHI~ftTt' IT2 EACEEOS MAX. VALUE')
4 CONTINUE

T2=lfF2-32.IIl.B
C-- CALCULATE THE IOt:AL PO"ER fOIl REVERSluLE POLYTr-(OPIC CO~IPRe:SSION.

CPOWRP"f~EFFLOotPvl llll t I.-POL ytJl) I> (r>EVAPOV !-PCONO"v2lI>O.I,301.S
C-- E'IALU.ATE THE COMPHf.SSOU EFflClENCY.

CEFFIC=CEFrC}<>(POI/RP,CEfIC2
C-- CALCULArf THE I'Ol.'ER H~rUT TO Tl1E COHPllf.SSOR.

CO~KW=CPO~HP/CtFflc

C-- CAlCULATf.: HIE HEA.T U,SS FROI~ THE COIlPRESSOR fO THE SUHffOvNOlllG AIH.
Cl1rLOS=C01~Kw'CrHO,-(H~-111l1)°REfFLO"2. 326
Tl0-=71

C-- CALCULATE Tr1E SUCTIO~1 n:"'-PERA7UI,~': 50·111ftT THE HEAT TRANSFER THROUGH rHt:
C-- COMPRES"301l ShELL IS hIt: ::),\M[ AS THE H£AT LOSS ro TH£ AIR.

T ! = T.\ I Ri'" Ct! TlOS/CUMH TF
TF1-"'T\I>I.U.32.

C-- If THE OIFF~_~H:rJCE tltrliEE ... TIiE ClJi{RE~IT SUCTIOtJ Ttl~PERATURE ANO THE OLO
C-- :;UCTION n:IIPf..at.TUR~ [SrI~IATE IS LFSS THAN TtlE UI:.SIHEO TOLEkANCI:. CCtHI'IUf.

If(ABS(T1-TIOl.Lf...0~5' GO TO fJ
C-- PRINT AN t:RHOR /·II:.'JSAGE IF !(H8AL IS GREATER THAN OR EQUAL TO HIE "'AJ,!'lWI
C-- rJUMHER OF ITdlATlON5.

Ir-lIO'H"L.G[olO) GO TO 7
C-- IF TtlE TOLEIlANCE IS NOT MET f<ETlJRr./ TO NODE i!.

GO TO 2
1 ~R(TEt6.9)

q fORM" TI' I CI!B'\L ~XCEEOS MAX. V,Il.UE')
B Cf)NTINUt::

C-- CALCULATE: THE ,EMPEJl/,TUflE Of THI: AIR ENTEfllNG -fl1E C'..VAPOflATOH.
TA1RAA=T~IRA·Ct1TLOS/l~AfLool.Ol)

C-- 000 NODE ~ 000

10 CONTINUE
C-- CALCUI.ArE TIlE kATE Of tiEl,T LOSS FROI' HiE Ilt:flt[<>U1A.'IT IN Ttlt: r:OIJilEto.SFR.

CHT =~. 3?6 ° (Hl-tiJ J O;H:.f fLO

HI'SIM P-'<:lE ;> OF "
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APPENDIX F

c-- C,\lCULATI:: TH( (()~IDttISING H./<lPEHATlJR£ SI) TH.\r Tnt. 'l.'lE OF HEAT THAri5F"~fI

c-- TtiROUGt1 THE cormttl:>t:!l IS E!lVAL TO TIll ,1ATt.: OF I1CoAT LOSS lJy nn. f.ttFH(uEkt.tn.
TCOIll)"': TAt f#C' CHT /CCCOrf
TtCO~D=rCo~D9t.O·J2.

c-- C/t.LCULAff HiE ~AT( OF HEAT GAIN DV jl-l( f.lf.FHIUErlANT f'-I THE EVAPORAfOR.
EHT =2.326.10 Ht 1I I-h); <>t/EFFLO

C-- C.\I.CULAfE :Il[ AFl:>OLIJT[ tlUM!OITY Of Tnt. OU1:;ltJE AIR [NTEWING TI"t: HE"T ;>U,",I->
C-- U-:IT. Hit.. AIH [rlTEHltlli TIlE [V,c,pOlu,ro·. tns THIS !>t.'4[ Vl!.Ut:. OF AOSOLUTE
C-- HC"HOIIY.

P~5A=1~.o·'1.S~TAtRA/t237.J·-'AIPAI·O.7d571-J.OI

P$A=HHA"PSSA
OtlEGAA '" I}. tlSS·PSA/ I 1 .01 }-PSA I
O'LO"P=2. 21 .. 29 'ALDG i 0 I"'S~)

C-- CIIlCULATE. T'It. U~" POlrJl H:~PERATUIo/E OF rHE OUT;')IOE AIH.
TOEw=23/.J·CPLOGP/(1.7~-CPLOGPI

C-- ••• ~IOOt 5 •••
C-- IF THE HE,),T GAI~IE.O bY THi: PEflHGtRArH IfI 'dE EVAPO~ATOR IS tiREATER THAN PiE
C-- HAXlvUH AHOUNT J,HCH eAtI UE .H:HOvEl> n!O~ THE AIr! AT CONSTANT ""SOLUTE
C-- HUMIDITY GO TO 8KANCH ~. OTHEP.tSE GO TO H"ANCH A •

I~IEH;.GT.ITAI~"A-TOE~I·f!.-~FI.1.~1·0AFLO) ~v TO 27
C-- ••• ~RANCt1 A -- ~ENSI8LE. HEAT ONLY 15 HUIOV~D ""01'4 THl OUTSIDE AIR -- THE
C-- DRuP IN ,lIA TEf'Pt.rl:ATU~E IS I-'J'fOPDIHIONAL ro THE tVAPuRATOR HEAT TH:ArjSF~R

C·- RAT( -- litE M~SOLUTE HUMIDITY OF THE AIR IS 1l0T CHAt/GED.
TAIRH~=T~JRAA-tHT/I1.01·0AFLOI

O~'lGAH=OHEGAA

TADI'=TLlEw
EHTL=O.
EHTLf=O.

C-- GO TO NODE 1
GO TO 18

C-- BRANCli B -. H1E HEAT REMOVED FRO"! THE OUTSIDE AIR IS PMH SENSIBLE ArlD PAH:T
C-- LHENT.

21 Cutn PIUE
C-- HA~E AN INITIAL EST!HAT£ Of THE APPAHATUS OE~ ~OINT TEMPERATURE.

TAOP=TEVAP.S.
rAOP=O

C-- ••• NODE 6 •••
C-- lAD? COUNTS ThE ~lU~tjER Of ITERATIONS H:EQUIH:ED ro FIrm THE APPARATUS DC:.,
C-- POHlT 10 IIfTtilN THE OEsIREO TOLERANCL

11 tADP::EIAOp.t
C-- CALCULATE PiE A8S0LUTE HUMIDITY AT THE APPARATUS DE'. POINT fOIl TIlE CUIlREtH
C·- ADP TEMPERATURE ~STIMATE.

pSSAuP:10.o·17.5°TADP/(237.3·TADP1·o.7aS71~3.J

GAD"': 0 • 6(' 2. PSSA OP I ( 1 .0 13-PSSAOP I
C-- C'\LCULATI:. THf. AH5ULUTE Hu~IIOtTY AND TEHpER"TUI~e Of THE ExIT AI~

C-- CORPESPONDTNt; TO TIlE CUR,,(iIT ADP T(P.\p(RATURE ESTIMATE.
O~1~_GAb:GllOP. ef· I oMEGAA··GAOp)
TAIRbB:TAOV·bf·(TA[RAA-TAD~1

C-- CALCULATE THE ~ENSHlLE HEAT RErmVED fRO~\ THE AIH.
[I-1TS:;OAfLO· (T AIRAA-T AIHI:lBl· (1.01 '1 .88· (OM[GAA-OMEGAlll J

C-- CALCUU.TE TrlE. I.ATE:-H HEoIT REr~OVAL.

F;ttT L"OA Ft.U" Wr.tl GAl'. -OI·lEliAt) J ·"SO O.
C-- Ctll... CULAn: Tf./E HATE Of f.llMOVAL OF HEAT OUt: TO FU~IDlj If ALL THE MiJISTUi\E
C~- Rt~OVI:.O fROM THI:. AI~ FORMS ICE.

rH1Lf:OAfLOoI0~~uAl'.·UMfGAU)·133.5

C·- tCE fO~MOlTIOi'o Is ASSUHED TO ~Jt:GI"l AT ,HI AOP TEI4t>tH:ATURE Of 1 Ot.G. C •
C-- T~i:: PROPORTION Of THE ~OISTUHE RE!-lOVEl> "'HIe" fOfiM$ ICE ('lCK!:.ASf.S LINEARLY
C-- AETWEI:.N 1 OI:.G. C AND -1 DEG. C. ~I:.LO~ -1 Ot.u. C IT IS ASSUMED
C-- THAT ALL THI:. MOISTURE REMOVEO FOR~S [Ct Oil THE eVAf.'OH:AToR SUKFACES.

If(T~OP.GE.l.01 GO TO 21
IfCTADP.LL-l.UI GO TO 22
EHTLf:(HTLF·'tl.O-T~;)~1/2.1

22 EI1TL=EHTL.EHTLF
21 CO'ITIIIUE

EHTSL:EHTS·EHTL
C-- Jf ThE OlFfERPICE (J[J)iEEN THE UEAT LOST tly THE AIR AIIII) THE HEAT ~AINEO oY
C-- THE RE~RIG["'ANT IS LESS Th-ttl TItE OESJ~ED TCI.ER"hCE PHOCEEO.

JFlAdSfIEt'TSL-l:.Hf)/(HTI.LE.O.OO'}1 GO TO 18
C-- ;:>~lINT AN f.:IHIO~ "!lS;'A~E IF IAO? EXCEEOS 1,,( HAXI'lUM .'IUIo4BER OF 1Tl::IUTJO'IS.

I~ IIAOP.GT .1(1) GO TO 1'1
C-- IF THt TOL(H:ANCE IS NOT Ht:T CALCULATE A 'lE~ ESTlMArE OF THE ADP rl'.,,"PEfUT\JRE

HP51'« PAGE :1 OF 5
•• oo~.o•••• ~ •••••ooo •• o.o •••• oo.~••o~•••••~.,~.~••• ••••••••••••••••••••••••• , •••
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c-- MID ~f rl)\)>j TO NODE 6 •
T"OP= TAU~" ( rAI HA-1 AOI-' I Cl ( 1. -fliT IEttTSLl
GO TO \1

I') ",IHTl::lI:',201
~o FORI'lI\T{1 lAD'" EXCEEOS MA>:. VAl.UE',

c-- OUCI NODI:: 1 .....
113 CmHINUl:

C-- CAlCUL.HE THE t::VAPORATIf'l(' TEMP!:':H,\TUk( SO "rH"T TIl[ ~ATE OF ,1[tIT TI-/,'~'iFEfl

c-- THf10UGti THE EVAPORAfOfl Is [UVAl TO THE ';IITE OF tlEAT GAItI IlY THE HlF,lrGtkiH'f.
EPOW=EXP((TAIHetl-T"I~AA)"ECCUff/EHTI

TEVAP=(TAIH8e-TAIRAAolPU~I/(1.-EPO~1

TF[VAP=TEVAPO!.8·32.
c-- CALL SLJ"IWUTIM': ::,f\TPfH' TO fIND THE REfRJGEft,,'jT SA,TURATIO"l I'HoPERTIF.<;
c-- CO,lflESPO~lOjN(j TU THE Cl,JRREf'lT [ST!~tIlTE.S OF THE C:VAf'UkATItIG ANI) CONDENSiNG
c-- TEMPt>!A rU'IES.

CALL SII Tf'RP (NR. TFEY"P, PE.""P. VfEVAP. V11, HFEvA!"'. hLEvAP. H11. SfE VAP,
I S I I )

CALL SA TPHP (NH. TfCUNU ,PCurw. v)). V22 .H)3 .HLCOtlU, H22. S33, $22)
C-- CALCULt.TE THE ~EffllGtfl"'lT fLOW !lATE COlmESPONoll'IIG TO TrlE CUf<IlENT EVAPOI~ATrrIG

C-- AND COND~N~ING PK[SSURES.
CA Lfl.O "'COM 1 • COM2l>PE VAP<> O. Ob89 .. 7 b' CO,", 3<>PCONO<> 0.0 bSY I, 76' COM'. "-PE VAP lOp

lCONORO.ObA947b RR 2.
RfEHOU"'AflS ( I fltFfLO-CALfLO I/CALflO)

C-- If THE OIF.E~ENC~ ~tTWEEN TH~ CALCULATED REFH{u~RANT FLOw P~TE AND THE
c-- CURRENT ESTIMATE IS LESS THflfj HiE DESIRE[) TOLEKANCE PROCEED.

IF1RF[ROP.LE.O.OOll GO TO 23
C-- IF IREfLO IS GREATE~ THAlI OR EQUAL TO THE MAXI~IUI1 NUM8ER Of ITERATlOtlS pi1:II~r

C-- AN ERROR M~SSAGE.

IfiIREFLO.GEolO) GO TO 25
C-- If TOLERA,'!CE IS NOT MET CALCULATE A NEW ESTIMAfE Of REfRIGERANT fLO;ol ~ATE

C-- AND HETURN Of NOOE 4 •
REffLO=REFflO'.2~l>ICALfLO-REffLOI

IREFLO=TREFLO'l
liD TO 10

25 WRlT£l6,26l
26 fORMATI' IREFLO EXCEEOS MAX. VALUE'l
23 COi':THlUE

IREFLO=I
C-- CALCULATE THE EVAPORATOR CAPACITY COEffICIENT CORRESPONDING TO THE cu~RENr

C-- EVAPOf<ilTP-lG nHPERATURE AfW ItEFI-IJGERIINT FLOW RAfE ESTIMATES.
ECCF FC==!::CC}l> TE V AP +ECC 2<>I~EFFL 0+ ECC)
ECERO~=~BS{(ECCOFf-ECCfFCI/ECCFFC)

C-- If THE DIfFERENCE Br.T~EEN THE C~LCULATED EVAPO~ATOR CAPACITY COEFFICIE~T

C-- AND THE CURRENT VALUE IS LESS THAN TNE DESIREO TOL~RANCf PROCEED.
IFlECEROR.LE.0.0051 GO TO-14

>:-- PRINT AN ERROR Mt::SSAGE IF ICAPCE IS GHEATER THAN OR EOUAl TO TIiE !'Ax{'lUI4
C-- NUMRER Of ITERATIONS.

IflICAPCE.GE.IOI GO TO 15
C-- If THF TOlERMICE IS NOT I~ET CALCULATE A NEW ESrIMATE Of HiE EVAPOl'<ATUR
C-- CAPACITY COEfFICIENT BASEO ON THE CU~RENT AND l-'ilEVIOuS ESTI,.,,,TES AND
C-- CALCUlAT~D VIoLUES AND RETURN TO NODE A •

ECVIfF=ECCFfC-ECCQfF
IfIJCAPCE.EUol) GO TO 28
GI) 10 29

?B [CCOFO==ECCOFF
C-- FOR THE FIRST !TERATIOll Tlil:: NE\oI E~TIMAT£ IS TAt<EN TO BE HALf ';lAY BET'IIEEN
c-- THE CURRENT AND CALCUL)\T~O VALUES.

ECCOFf~ECCOFF·O.5l>ECOIFF

GO TO 30
29 ALPHAE=l./I[CQIFO/ECOIFF-I.)

ECCINC==ECCuFF-[CCQFO
[CCQfO=ECCQFF
ECCOFF "'ECC.OFF. ALPHAE l>ECC 1'-lC

30 ECOIfO==ECOIFf
ICf,PCE=ICAPCl::+I
GO TO 10

15 WRITE(uol6l
16 FOhMATl' ICAPCE E~CEiDS MAX. VALUE')
1.. CQNTlNUE

ICAPCE=I
C-- CALCULATE THE CONOEtl5ElI CM'AClTY COEfFIC[fNT CUKf<:ES?OND!NG TO THE CtHHf.IJT
C-- ESTIMflTES OF CONll(NSltjG T(I~I>ERATUHt: ArID RtfflIGt.<l,'lNT flO\~ IlAT£.

Hf'S rM f'IIGE .. Of 'j
~~~6Rl>l><>~l>~~~l>l>l>l><>ROl><>,'l>O~OOOOl>l>l>OOl>l>OOl>9l>~90l><>OOl>OOl>l>9l>90~<>O<>OOOl>l>OOl>Ol>l>Ol>9l>l>l>O
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eC(Fre =ccc 1.q CO 110 .. CCC2<>fH.f"FLO. ccc J
((EROth Afl~ ( «eeCOFf -CCCFF CI Icee FFe 1

c-- If THE DIFFUd.I1Cf.: bt:T>ll:.t.11 THt Ct.LCULfo.fI:.O VM.UE MlO THE CUI{t<ENT ESrIM'\Tl:. IS
c-- LESS THA~I TIlE Ul:.~If!tO TOLI:.I./IIIC£ P~OCEEO.

IFCCCEllUR.Lt.Q.OOl) GO TU )1
c-- PI.lINT r,tl [flllQlI ,~t:sSAf;f. IF le"pcc I~ OREATE'I THAtl Ok EOUAL TO Tt'E I-'AXI'lW'
c-- NurinfA OF ITl:.HATIOI~S.

IFlICt.?CC.GLIOI GO T<.l 32
C-- IF THE TGliOHA!JCE IS loOT r·le. T CALCULI.Tf A IlEIo' ESf It-lATE OF" THE CONDE"'~t..;<

c-- CAPACITY CO~:FF1CIEt.T ft,,::,lU orl HIE CUIlIlEllT IIND t'Klvluus ESTlI-I:.Tl::s ANO
c-- CAI.CULfoTt:O VALUES All[) 'H.. IUllN TO NODE I••

CCU!FF=CCC,fC-CCCOfF
IF(ICAPeC.EU.I) GO TO 33
GO TO 34

33 CCCOFO=CCCQFf
c-- fOR THE FIRST lTEllATJON THE NEW I:.STt~'ArE IS TA"'t.N TO HE HALf w/IY tlETwEEN
C-- TliE CURkEtlT AND CALCULATfJl VALUES.

CCCOFF"'CCCOFF·O.~<tCCl)IFF

GO TO 35
34 ALPti~C=I./CCCOIFO/CCOIFF-I.1

CCCINC=(CCOFf·CCCOFO
CCCOFO=CCcoFF
CCCOFF=CCCOfF.ALPtiAcoCCC.INC

35 CCOIFO=CCDtFF
ICAPCC::ICIlPCC .. 1
GO TO 10

32 Wk1TEl6.3nl
36 FOR~~T(' ICIIPCC Ell.CE[OS NAll.. VALUE')
31 CONTlNUt:

ICAPCC=l
ETEROH~A~SlTEvAP-r[VAPOI

CTEROR=AqSlTCOND-TCONDO)
c-- IF THE D1FFER(NCtS HET\rl£EII TliE CURI{ENT AND OLD r.STI"lATES OF ThE. E\lAPO~ATING

C-- MiD CONOEt'lSIN(, TlHPERATUIlES ARE Lf5S THAN TliE llt.SltiEO TOLERANCES PHOC€'t':l1.
IFI[T[ROR.LE.0.050.IlNO.CTEkO".L[.0.051 GO TO II

C-- PPINT AN EPROI{ MESS,AGE IF ;:STEMP IS GI'IEAHR 1l1AN 01'1 [CWAL Tv T"'I:: t"A;O"UIA
c-- NUMaEI< OF ITEI{AT10iIS.

IFlI5TE~lP.GE.251 GO TO 13
ISTEMP=ISTEMP·l

c-- IF THE TOLERANCES ON THE EVAPORIITHIG "'NO COliDEtlSINU TEr~PER.\TUIolES ,o.RE 'lOT MET
C-- RETURN TO NODE I •

GO TO I
13 aRITEl6.\21
12 FOJ.lMAl(' ISH)"? EXCEEDS MAll.. VALUE')
11 CONTINUE

c-- CALCULATE TrlE TEMPERAT;JI~E OF THE ,IIR LeAVING THf: CONDENSER.
TAIROD"'TAIRC"CliT/lRAFLO~l.Ol)

C-- CALCULAT:: THE DEFROST Tlrl~: 1/1: SECONOS PER 90 ~'tllJTES OF I'WNNING T(Hf.
DFTIM=O.
IFlTADP.L£.l.) DFTIM~~400.oErlTLF/10FHKwoOFEFf)

C-- CALCUL,\TE Tnt: PO .. Efj COrISU.~PTlorl OF TH~ OUTSIDE AIR FAI~ MOTOR AND THE 1"I£I\T
C-- "OOEO TO Trif. OUT~I[)£ All{ UY THt FAtl AND f>lOTOR.

F .\NOK W=F ANu TI1'"'':I. a1 '"'OAFL 01 I 000 • IFOI': FF
lir~Cf"'Ft,NUKw'"'{\.-FOEFFl

C-- CALCULATE THe I'Olft:R COI'oSUI1PTION OF THE ~OOM AP~ FAN MOTOR MID THE hf.Ar
C-- /lOUteD TO TH~: ROt'M ,\il< UY TIlE FAN AIm IHHOR.

FANTKW~FANITlio~.&I·~Afl.O/lOOO./F[Eff

HTFIF"'FA~rK~UI1.-FltfFl

C-- CALCULATE TrlF TEMPEliflTUR£ 0F hit:: OUTSIO[ AIR ll:.AV!NG THE UNI r.
TAIPti:TAIN~~·rlTFOF/l~t\fLIJU!.O\1

C-- CALCULATE TltE TEI~PEHATUllt: OF THE ,,00:·1 ,\IU LEAVII-Hj THE UNIT.
T.\ 1Rn::: TA IHUO.tt I F I f I IHAfLl)O J .011

C-- C.\LClJlAfE HtE kATE OF Hf.IH ()UT?uT TO THf. HOOM AIH.
nO'JT =ClI T.H If If

C-- CilLCULHE TilE NET ",ITE Of IIEAT "EI~OVAL FROM THt OUT~IDt AIR.
HI N=E.HT -C It TLU:; -11 TFOF

C-- CALCULATE THf PUWEli INPUT TO TH"': UNI f.
PIN ~CO"'I~W" F ANOI\.W. F AN 1K\i' CHKW
IlETUJ.lN
END

tiPSIM PAGE: '5 Of S
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c-·· HEAT PUMP SI"lULflTIlJ', I-',W"RMl C - __ T,HS PIWGHAN (;'\LClJLl\TES T,·f. SEASOr'''L
c-- PF.~FO!~M"'NC[ Of A HEAT PU"W Pl.AIH.
c-- SUHPI'O(,I~:"MS REoUlfttD III CQIIJUNCT!ON "11H THIS "'HOG~"'.1 -_ l-!PL.IJTA, H'SI'l,
C-- ULOCI< OATh. SATPI'~. VAI-'OU. SPVOL, TSAr.

ftEAL K"?EllIJ.K'IIHllc.ll
DIMErlSION TRMlt.E(20) ,Hll5AT"f12JlI.DSHLOSIIO)
OT'-4cil';!ON SE~~UN{c\)

CO~'~ON JPL 0/\ r A INf.! • COM 1 ,COM2 • COf.4 J. C(JM4 • t:F.:F I Cl' L r:: F 1(2 • POl YN. COl-l111F •
ICt'Kw.CCCl .CCC2.CCC3.flAFLO.FAtIITt"Flr::FF.~CCl.tCC2.ECC3"IF.OAFLO.
IF~t'OTH.FOEFf,DfttKW.Of(ff

COMMON 1r.tt::SL r \/HOUT. f' IN dHN, [tIll, fEVAP, reONO. TA I HQ. T A IIHI. HOP. T2,
lREFflO,OFT IM

c~- CALL su13PUQuHAM kllLDTA TO READ IN TIlE PAftA/1ETE"b Dt.F INfNG THE HEAT Pu'lP
C-- PLANT.

CALL RPLOTA
c-- REIID III THE DESIGN ROOM AIR Tt:I-lPEr<ATUI<E, TH!'.: Ot::iiGN OUT~IDE AIH rE·we:M.'TU~f::

C-- AND TH!:: I;lALMJCt: POINT OUT~IOl TE.~Pf:.RATURE AT IjtllCH THE tiE.tT "E.vUII;~J-1t:'lT rs
C-- lERO.

HE,\Ol::i.21 TROOM,ODT,TtlOrlT
2 FOI<:-I,:T('lFIO.5)

c-- READ It! THE NUt~tlt:R Of DESIGN HEAT LOSS VALUEs fUR WHICH THE SE"SON,\L
c-- PC:RfOQMANCE I~ TO BE DET~RMINED.

R~:AD(5.1INOHLOS

I fOll!<4I\T (16015)
c-- RE.\O rr~ THE DESI{,N HE.H LOSS VALUES.

RL\O 15.21 (U5HLOS ( I J , I = I .rlOi1L05)
c-- RE/,O [ ..., L1n.~AL UESCIoIIPTION (Jf THE ~tEATING SE;'::'UN.

~EAOI5.70JSEASON

70 fORMATIOl\41
c-- READ IN THE NUMBt:R Of 0.\'(5 IN THE ~tEATING SEA5U!'< AND THE MEAN VALUE Of
C-- ~ELATI'IE HUt·lIDITY OYER Tin: HEATIt~G St:. ... SON.

READIS,210AYS,Rtl
c-- REAO IN THE NUMeE~ OF OUTSIDE AIR [EMPEHATU~E ~ANGES TO BE CONSIOE~fO.

REAO(5,IINTRANG
c-- PEAO IN HIE OUTSIUt AIl~ TEMPERATURE RANGES.

READI5t2)lTRANGE(II.I~I.tITf(Al~G)

c~~ READ IN TH[ NUH8[f1 OF HOURS AT EACH TEM",[RATURl:. flANGE DURING TIlE hEATING
c-- SEASON.

R[AOIS.21 (HRSATTlIl.l=l.NTRANGI
c-- PRINT OUT THE DESiGN CONOITlOtl5 MID WEATHER DATA.

WRITE (6.401
40 fORMATIIHl,IIIIIIIIII,37X,' ~~~~~~o~~o~o~~o~~~o~~~o~~~~~o~~oo~oo*o

l"~"oo""'O""'~'J

'liRITEl6.411
41 FOR~'AT(3·"~" ....... AiR SOURCE tlEAT PUMP SEASO"lAL PERfORMANCE .. " .... 1

WRIlE lto.58)
58 fOnMArIII15V.,' DESIGN CONl>ITIor~S')

wRITElb.S9)TKOOM
59 fOR~\t1T (1130X,' ROO~t DESiGN TE~'Pf.R"TURE

l'.FH.l.1 OEG. C')
',,"RIlt.lb.b0100T

60 FOP~\AT('O',30X,IOUTSlOEDESIGN TEMPERHURE
! ',fa.I.1 lIED. C'l

WRITEI6,6IlTNOHT
6) fORtIAT(IO',30X.ldi\lI\NC~POHIT fOR ll:.tW HEAr H!:.QUIHEtt[NT

1 ·,FtI.},' OEG. C'I
WRIT[I~.6~)SEASON

6') FORt'.\Tl'O',JOX,'tIEAT!NG SEASON 'o!l~41

.... RITt.16.!lJ)
6J FOl-lMATlII151X,' tlEATHEIl [lATA')

.... ITEif,,641
60'0 FORt'ATIIIJOX.' TEMf'. kAtlGE'.4X.' ItUUl'f5 ',7,\" TEMP. ftANGE',Io.X,1

I ttO:.Ji-l5' I
\oIPI TE.lb.b~1

68 rOPM,l.fIJI).,.' OUi. C ',2JX,' OEG. Cl)

flEAT PUMP SIHULAT h)N ?f-ll,)(,RAM C p,\GE I OF J
OO~~OOO"U"OOOO"'O~~""UvOUO""""OO"~"""~""""'OO"""OUO"""O"'",,,,~oo.''''oo'''o'''''''o''''''.U''ooUv .... U~
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rlCOll=(Nr~ArIG'IJ/l

NeOL c=11 T11 ArJr./2
00 1,b IJ 1:: 1 ,llCOL2
N;>-::III'NCOLI
WR I f"- (t>. h~J HUNGI'. on ) .tiHSA TT (11\ ) • HII\NGE (NZl • tiff SA TT HIZI

65 rowI-lAT (. 0' .31x.FE,.1, 7J. ,I'" .3.} lX.Fb.l, 71. ,1'9.3)
ot> CorJ r lNut:

r F (NeOL I .EO .NCOL2. I) ....IH n' (6.071 TRArlGE hlCOL 1) • HIl~,n T (NeOL 11
67 FUkHA'rC'O'.JIX,fb.l.7J.,FQ.JI

'olk!Tl:(6.72IHI"I
72 FORMATt'O',JOX,'MtAN kELATlVI:. HUMrll!TY DU~INl> H~:ATING SEASON "'.

If7.;?)
c-- OETERr~INE HIE SEASONAL PERFOHMAtlCE AND PRIm QUi THE RESuLTS FOk EACtl OE~10N

C~- HEAT LOSS VAlU[ IN TURN,
DO 73 N"'\.NOHLOS
Ql-llOS=DSHLOSCN)

C-~ CALCULATE HiE HEAT folEOUIR[M(NT IN 11.101 PER OEO, C TEMPERATURE OlfFEHUICE.
K~PEkO::OI-lLOS/(TNOHr-ODrl

DEGDhS=O.
THTHflS=O.
TOPHI<$:::O.
TDfHr~s=o •
TK"HHO=O.
HPOUT=O.
IWIN=O.
SHIN=O.
DHIN=O.
SHKWMX=O.

C-- OETERMINE THE ~IEAT PUMP PERFORt~,'NCE AT EACtI TEMPf.~ATURE RANGE If> TURN.
DO 3 l=l.NTHANI"i
TlJUTA=TRANGl'j! )
!FlTOUTA.G[.TrlOHTl GO TO 3

C-- CAlCUlAT£ THE l"tHE AT wHICH HEAT ~IUST £lE SUPPLlc.D FOR THE TE~IPERATlJRE RAo'lGt';
C-- BEING CONSIDERED.

KWHREO= I TNO~tT - TOu TAl <I K\'lPEIIO 0HHSA TT j I I
C-- CALL SUUPRnG~Ml IIPSIM TO DEn:rHUNE THE H£AT PUo"1l-' P(HFOIH1ANCE FOR IHE CUt<l';>l.'IIT
C-- OUTSIDE TE~PEHATuRE RANGE. '

CALL HPSIMtTOUTA.lHt,TfWO~11

OfHPH=O.
IFtOFTIM.GT.O.1 OFHPH=OfTIM/5400.
OPHRS=KWHREQ/HOUT
OF HRS=OPHRS °DFttPH

c-- IF THE REIlUIR£D NUH!iER OF HEAT PU~IP OPEflATING I1vURS PLUS THE HOURS NECESS"I~Y

C-- FOR OEFROSTING ,olKE LESS HlflN TI1E NU"lBER OF I1QU":S AT THE TEMf>£H ..... TURf Hll,NGE
C-- NO SUPPLEf<4E"'TARY ~j[AT IS REtlUIREO.

!ftfQPHR$'QFHRS).LEoHRSATTlllI GO TO 4
FHTMET=~~SATTtI)/(OPHRS+OfHRS)

OPHRS=OPHRS~FHTMET

Of HRS=UFHRS""fll TME T
C-- IT IS ASSUMED TH,\T IF THE OUTSInE AIR- TE'·tP[11ATUI-IE. 15 A~OVE 0 DEC,. C 4,-.:0 Tl'lE
c-- SU!~ Of THE OP(luTlNG HUUflS MiD THE DEFROST HOUR::, IS LESS THAN on f.:UUAL TO
C-- HALF THE NUMf,EH OF rlOUR~ AT THE TEttPf.:HATURE RANt'E TI'4.T SELF OEFROST WILL
C-- OCCUR. UNDER Tl-I[SE CONDITIONS NO ELECTRiC POlO'tfl 1:) REuUIREO TO DEffl:)ST THE
C-- EVAl>lJHATOIl.

4 I F I lTOUTA.GT .0.1 • AND. ( 10PHRS.OFHRS) /HRSA TT I I I .LE. O. '; I 1 OF"HHS=O.
,IPIOoIHQ=HOUT l>uPttR S
HPI(WrlI=PINl>OPHIlS
DHK'Io'11::Df HH S"OF !11':\II
SHK WH::K wHi"lEO-l"f'K\II;-iQ
SHKW=SHKWIIII"'HSATT t I)
IF ISHKW.Gf .SHKwHXI SHKwMX:SHKW
OfGOAS=OEGOAS, ~!R~ATT ( 11 ~ l I tlOHT - TOUT AI/24.
THT !-illS =THTltflS. Hll::'A TT t I )
TOPHllS=TOPHJlS·UPliRS
TOFHR<; =TOF ,jtlS • Of HIl S
TKwHRO:TKWHRO'KWHI-IEO
~tPOUT=HPOU r ·HPKlmo

P,\GE ? or J
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HP JN"HP 1Ill" HPI~""'H i
SHIN=SiljN+$HKl'I!i
OH I N""Dtl p.,. ()HK ,111

3 CCmlIMJE
liOUR5=[)IIY~"'21,•
Cli I ~"liOUQ!><> CtH( ~I

tiP 1N=HP I 11/+ (ftOUk$- TQPt1KS I "C/iKW
TK "'r,~ I "HP I N+ Sli I N+OH III
SC(Jp=Tr:'fIHkO/Tt.; .... HRI

c-- PRI~IT OUT THE Sf:AS(J~flL P~I/fOJ:!1MK£ FIGURES.
",RIT[lb.401
wiHTf(6.411
WRllf:.(6.711

7} FOf~MlT(J7X.' .......... KLIHAIKvLA KMVP ~ao tiEAT PUM~ AT U.C.O ............ ,)
WRrT((6.6~IDr~L_OS

62 rOIIMIITC//]JX,'DESIGt/ IlET HEIIT LOSS FROM UUIlUING
l,fe.?' Kw')
wRITEln.4clDEGOA$

42 FORMAT(·O'.JOX.'H[ATING SEASON OEGHEE. OAYS
1 '.f1.21

wrH lE ((,.43) H()WIS
43 FOR~~AT ( '0 ' • 30X, I NLI~m:oR OF HOUI.IS J N HEA TrNG 51:. ASON

1 '.F9.01
WR 1 rE u" 44) ItlT HRS

44 FQRIM 1" ( • O' • 30X. 'I'U~IBER OF HOURS I'HEN 11EII T IS HEOU I HEll
1 ',F<J.Ol

WRITElb,45}TOPHRS
45 FORI1ATltO',JCX,'tiEAT PUMP ()PEflATING HOURS

1 ',f9.01
WHIl'E(6.46)TDFh~S

46 FORHA T ( • 0' • 30X, '1iUHBER OF HOUIlS WHEN !)EFROS T 'lE A' El{ J S REQLJl REil
1 '.F9.01

WRITE(6.47)TKWt1RO
41 r{lRHAT(I/30X,' TOTAL r(ILOI-IIITT HOURS OF 11[IIT ;)UPPLIEu

I ',F'::l.OJ
WRITE(6.46)~iPOUT

40 F0l1"'lATI'{I'.30X,'KIlOiolATT 110Uli:5 SUPPL.IEO 8'1' Ht:.IIT ?ur~p

1 '.F9.0l
wRl, E (6', 491 Tr(WHR I

49 FORHAT(/130X., TOTAL KILO\~ATr HOU~S CONSIJMEO
1 t .F9.0J

WRlTE(6,50)
SO rOR~~AT('O'.30X,'KIlO\IIITT HOUPS CON5U~ED 13'1' Hr. AT PUMP'l

~IRITE (6.51 )hPIN
51 FOR~\AT(30);,' (lNCLUDIN{i CflANKCASt" HEATEII aUT EXCLUDHIG DEFROST 11E~

ITER) ',rl,l.(I)

WR I TE (f,. 52) 5t111.
52 FORI-IA T ( '0' ,30);. 'K I LOwA TT 11OUl1:S Of SUPPLEME~!T>lRy HE/\ T

I ',F9.Q)
WRlTEt6.53)CHIN

53 fOIHiATtoO',30X,'KILOwATT HOURS CONSUMED BY Dr.fROST HEATER
1 ',F9.0)
W"ITEtb.~4)CHW

S~ fORMI\,Tt'O',30X.'KILOWATT NOURS CON'.,Ut·t[O In C~ANr:CASE HEATC.w
I ',f9.0l
,WI TE t 6. t.,o,) seop

55 rlJRMATIII:'lO",' SEASDr.l,\L COEFflCIEtll Of PLHrOKi~ANCE

I ',F9.])
WR I TE t 6.56 l S~IKWH);

56 fOW~AT(f/J(/)(" RlIlUlrlEO SUI-'f'LE'1UHII:IY hEATER Cr,PI'CIn, KTLO\>lflTT::;
I ',f7.2)

13 CONT1NUE
WR!TEib.51)

57 fon~\IITt!HI"I~Ew PAGE')
STOt-
U,!}
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APPENDIX F

c-- (,PlI"lT~ --- rll!:' s.UGPqOGRA'~ READS IN THE CONSTANTS D£FIIHNG THE "filINGS A"ID
c-- f'lf'ln'\T\"1' rI-lH'flCT[RISTICS OF THE HEAT PU~lP COMPUNEtHS.

<:IIQf/f'l('T'''!:: PPLllTA
(('1"'-'1)" lot '1' T r./rm. COtAl • CO'>'2. CO'4]. CON4. efF I Cl. cer le?. POL YN. CO'-1HTF.

lCHwl'.crCl ,rrC?CCC3.rlAFLO.FAIJITH.FIErF.ECCl.~CC2.ECC3.gF.OAFlO.
1Ft, 'I'" 11.l. ':"IF" rr . nFHK '>( .I)FEFF

c-- PF~n l~ T,~r ~[FnIGERINT NUIIUER.
IH"M) l<:: o! lOOP

J rf\l"!AT(l~I'''

c-- 1'''-1\1' IN 11-', fflN<;To\:lTS FOfl THE (QUflTION FOR THE REfRIGERANT MASS FLOW '(ATE
c-- Tl-'P.()'lr:H 11.10:- fOIJPl«<;<;OR.

Rr'~(~.,rnJCOI-'1.COM2,COt13,COM4

10'1 Fn<lVAT ("1'")<;.51
c-- I1fr.'1 T~' T,-,r rONsTM1TS FOil THE COMPI<ESSOrl EFFICiENCY F.ClUA1TON. THE INI)EX ru><:
c-- Pfll.vTDI')PTr C'lt·l?RESSI0N. THE CO'1PRF:SSOH tlEAT TR4NSFER FACTO~ (Kw/DEG. Cl .... "10
C-- TI-lF if"l~I~"c~"r ~lF .... T[R PATlr~G 0(101).

PF ~'" Cc;.?) C":F I Cl. CEn C2. pot. YII. CO"'\lTF. CHKrI
:> rOP".\T (ll!'"] n.Sl

C-- Q!'"IIi"l T'" T'"''' CONSTANTS FO~ Tt-'E CO~lflEN5[" OPACITy COEfFiCiENT EOltATIO~. n'E
c-· M~<;" nl')'~ 1>!TE .OF· ~~OM AIR (KG/<;1. THE TOT,\L HtAD I,CRose; TH~ ~004 AIR FAN
C-- (~'FH,r-<; ':IF '·IIlI. IINI) THE EffiCIENCY OF Hlf ROO'" AIR Ff."U'IOTOR.

QF~PfC;.:>\rCCl.CCC2.CCC3.HAFLo.F~NrTH.Flf.FF

C-- o<"~,n ".! P'F C(lNo;T~'lTS FOR THE E.... A<>ORATOR CAPIICITY COEFFICIErn EOUATIO'l. P·E
c-- qVol\<.:e; F"liTI)t>. hiE OUTSIDE r.IQ 'It.SS FLD;o H.\TE (KG/SI. T!-lF. TOTAL hEr.n t.C .. ~;;'::,
C"- THE flllTqnF FA"i (METOES OF AIR). ~1j(1 THE EFFICllNCY OF THE OUTSIDE F/I.',/.'\)Tu;<

PI: Ill" (I:;.?l feCI. ECC2. ECC3. flF. OAFLO. F ANOTH. FO(FF
C-- ~?fAO 11,j T'" I~ATING OF THE OEfllOST HEATER (KW) AND THE EFFICIENCy OF T'1E
c-- or:f"""T <:'Y"TE~l.

f1rtnf<;;..?\OFtlKw.OFEFr
QrTt,pl~

f.~'n
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