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E 1 YZy] Faye] He
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EvapTemp oC) | L7719 ¥ 2:=
271 | PressDropEl 0.99 L AE (FH7) EF)
PressDropE2 1.05 4F A8 (S¢7] )
OverHeat_Temp| 3(C) | fE== Q3 2= 5
o1z 7] Com_Press 0995 | dHAs (¥=71 &7T)
CompEff 05 d=7]e 58
ConTemp 30(C) | 571y @) 2=
€271 | PressDropC 098 | €¥EZ3 (LF71UD)
OverCool_Temp| 5(C) | ¥ 93 &&= 73l
w% | Expan_Entaphy | 1.03 H7 94 -& e dgy F7)
- Expan_Entropy 1.03 719 A 8 83t AERS FU)
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M = 41 g Y = Al
Qchill (¥ ZH5 (kW) Q_con |57 TFZFkl/ke)
Q_evap (T 79 TE3Fki/ke) We d=719 dZFk]/ke)
T air [¥Z 719 2%=(TC) COP A A A
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Temperature(R22, 11=h[1], P=P[1])
PRESSURE(R22, T=TI[2], x=x[2])
Enthalpy(R22, T=TI[3], P=P[3])
Entropy(R22, T=TI[4], P=P[4])

Humrat(AirH20, T=TI[1]. P=PI[1], R=R[1])
SpecHeat(AirH20, T=T[1], P=P[1],

&5 (o T])
g (o P[2])
dgs (< hi3])
deE= (o sl4])
AdFx= (o wllD

R=R[1])| vl (¢i: Clair])
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"Analysis of vapor Compression Refrigeration System Using Engineering Equation Solver”
"Before Compression”
x1_ISEN=1 "quality of saturated vapor”
T1_ISEN=EvapTemp

s1_ISEN=ENTROPY(R22, T=T1_ISEN,x=x1_ISEN)

TI1]=T1_ISEN+ OverHeat_Temp "temperature of evaporator outlet”
P[1]1=P1_ISEN#*PressDropE
h(1J=ENTHALPY(R22,T=T[1],P=P[1])
s[1]= ENTROPY(R22, T=TI[11,P=P[1D)

"properties of state 1 before compression”
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"After Compression”
P2_ISEN=pressure(R22, T=T3_ISEN,x=0)
P[21=P2_ISEN=Com_Press "the pressure in the condenser after compression”

h2_REAL=ENTHALPY (R22,P=P[2],5=s[1]) "h2REAL means real enthalpy of stste2”

We=(h2_REAL-Q[11)/CompEff "real work of compressor”
h[2]=h[1]+Wc¢ “real enthalpy after adiabatic compression”
s[2]=ENTROPY(R22, T=TI[2],P=P[2]) "properties of state 2 after compression”

T[2}=temperature(R22,H=h[2],P=P[2])
”After Condensing”
T3_ISEN=ConTemp "known temperature of sat’d liquid at condenser outlet”

TI31=T3_ISEN-OverCool_Temp

P{3]=P[2]*PressDropC “pressure drops across condenser”
h[3]=ENTHALPY (R22 T=T{3],P=P[3]) “real enthalpy after condensing”
s[3]1=ENTROPY(R22, T=T[3],P=P[3]) "entropy after condensing”
aq_Con=h[2]~h[3] "heat removed at condenser”
"After Expansion”

h{4]=h[3]*Expan_Enthalpy "expansion process”

x[4]=quality (R22,H=h[4],s=s[4]) "quality after expansion”
s[4]=s[3]*Expan_Entropy "entropy after expansion”
T[4]=temperature(R22,H=h[4],P=P[4]) "temperature after expansion”
”After Evaporation”

P[4)=P[1]#PressDropExp "considering pressure increase across evaporator”
q_Evap=h[1]-h{4] “cooling capacity per unit refrigerant”
COP=abs(g_Evap/Wc) "coefficient of performance”

"Moisture removal(AIR)”
DEN=DENSITY(AirH20,T=T_AMB,P=P_air,w=wl) “density of ambient air, kg/m"3"

MassRate_air=(40/60)*DEN "air flow rate, 20cmm. mass rate of air, kg/s"”
REMOVAL=MassRate_air+(wl-w2) "removed water from air, kg/s”
"Capacity of Cooling”

SV_refri=VOLUME(®R22,T=TI[1]},P=P[1]) " specific volume of refrigerant, m~3/kg "
VolumRate_refri=177.44*3500+0.000001/60 " volume flow rate of refrigerant, m*3/s ”
MassRate_refri=VolumRate_refri/SV_refri " mass rate of refrigerant, kg/s ”
Q_chill=q_Evap*MassRate_refri*0.7 " capacity of cooling, kw. Refrigerant Effciency=0.7 ”

"Properties of Chilled Air”

P_air=(10/10332+1)*101.325
wl=HUMRAT(AiIrH20,T=T_AMB,P=101.325R=RH_AMB)
w2=HUMRAT(AirH20,T=T_chill, P=P_air,R=1)
C_air=SPECHEAT(AirH20,T=T_AMB,P=101.325R=RH_AMB)
T_chill=T_AMB - Q_chill/(MassRate_air+*C_air)=0.7

"temperature of chilled air.fin efficiency=0.5, air specific heat, 1.005 kj/kg-c”
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= (kPa) E%(0) T (kT/ke) | NEZ 9 (KI/K ke

5% | w9 | #= [wAd | g% | s | w2 | ®79

47 &+ 497.4 492.5 0 1.9 250.0 252.2 0.9269 0.936

47 7@ 1354 1352 51.45 | 85.38 2748 303.3 0.9269 1.01
&7l 2703 1354 1345 35 30 87.7 81.38 0.321 0.3004
PFH 254 497.4 517.1 0 1.194 87.7 83.82 0.3329 0.3094

E 6 34719 4% 2 9237 LR dx

_ 7t A4S 13§
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EE Al 27 GE A0l
44 A4 ( COP) 6.536 3.304
5719 4d%H (Q_con) 187.1 kJ/kg 221.8 kJ/ke
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