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Performance Analysis of an Earth Coupled Heat Pump

System Operated by an Engine(I[I)T

— QOperating Characteristics of a Vapour Compression type Heat

Pump Using Alternate Refrigerant—
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ABSTRACT

This study was performed to get the optimal operating conditions of an water-air compact heat pump system
using R-134a. The experiments was done for three elvels of the air mass flow rate and the compressor driving speed
during air-heating process. The temperature of the air at the condenser inlet and outlet was 17~23T, 36~447,
respectively. The average temperature of the refrigerant at the evaporator and ocondenser was 10C, 60T,
respectively. The temperature of the refrigerant was not depending on the air mass flow rate and the compressor

driving speed. The pressure of the refrigerant at the condenser inlet and outlet was ranged of 10~ 18.5kg/cm? and
that at the evaporator was ranged of 3.1 ~3.3kg/cm’. The pressure drop at the condenser and evaporator was about
1.5, 1.2 kg/cm?, respectively. The performance of coefficient for air heating was about 3.3~4.0.
8 80](Key Words): < X (Heat pump), ¥ 7]-2 % (Air temperature), 2 & = (Water temperature), *J o] & =
" (Refrigerant temperature), *3 vf) ¢} 2 (Refrigerant pressure)
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:> Cooling circuit
) Heating circuit

®

@® V.S motor @ Compressor @@ Main condenser @ Fan (& Subcondenser @@ High pressure switch
@ Drier Expansion valve (@ Refrigerant flow meter @@ Evaporator () Themostat @ Water pump
@ Water flow meter @9 First heat exchanger @ Second heat exchanger

T : Temperature measuring point(CA) P : Pressure gauge &® : Valve

Fig. 1 Block diagram of heat pump system for experiments.

A@3] 817) A3t 2x HoHE GHLEAE F oh AEYY R dsA
8o} 433ttt ol 2= AA & K Type(CA)S A

{3k &57) 75 AASES 37 €8 $F (1) &84y

71 3AEEE 3357 A% WAL AHEEA
6~30,000 pm3l 202 O 3= 6~5999 rpm 3 9 o)
] 1 rpm, 6,000~ 30,000 rpm Y & of A 2 rpmo]}.

AdPT AP ¢&=7)9 FHALE 2,000, 2,500,
3’000 rpm‘—‘ 3'1"\7_": %%7] ?'%‘9:1 ;\{jé‘:E —r—r‘, —,,
120, 148, 17.4 m*/min® 2 3} Zzbg =z 38ty

-515—



FZEANASTEHA A24Y A6F 19999 129

4Psch e FHY AYLA S22
BIg FEHUN B, 37, 39 eE 49, &
%, 39 5 24Ut & APFENA 2719

271%¢ AYSD ASHOE 3081 71F 5
Ao, A¥Y F LEE & BAo2 &
39T 37 73, 29 43S FL LWL F
Az Aol whe 1 FFAN AR G2E 8
Q% F AP NAsel 27) BEAQ0) AW F
2H AYFE AN %E ASs 0§33
t}.

(2) dsA+ ANY
AP AP Y5 HERA FPZY PP L 3
B AASAFE S 422 ASSAT

olr

Coph = (m, X Cp, X ATa)/ (Winour-iosd ~ Winotor -iae)

@, Coph A A S
ma : BV e
Cn : 371914
AT, 1 B/l EAat
Woeor-iad © BE71TEAN Y ZHEYTH.

D BHALANY ZEHFYUFH.

wmmor —idle

&, Copc : WA S5ASF. m,
Cow = B

3. AR A uH
7l & 2=9 #3

Y L7 E TR W FE7Id e Ed F
1de TFH FE B ZAE LEUEE golR
7] 918t ¢4&7) FF A AEE 2,000 pmd | F
E79 BR% FEEE TR EeE 4T
2 259 &7 & 258 Jehid 19 29 24
PTF & W] WE dUT 4% BsE got
B7] gsto] AR 25 F AHolsA ¥u FEXES
TE&97) o] 2o met At Aato] what oF

24

22

20%

3 W
o 18
2
g
£ 16
o
[hs
14
——Inlet (12.0cmm) —e—Outlet (12.0cmm)
12  —e—Inlet (14.8cmm) —e—Outlet (14.8¢cmm) -
—e—|nlet (17.4cmm) —e—Outlet (17.4cmm)
10 i L 1 1 A
0 300 600 900 1200 1500 1800
Time(sec)

Fig. 2 Temperature history of the water at
the evaporater inlet and outlet depend-
ing on time as function of the air mass
flow rate(cmm) for the compressor
driving speed of 2,000 rpm.
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Fig. 3 Temperature history of the air at the
condenser inlet and outlet depending
on time for the compressor driving
speed of 2,000 and 3,000 rpm for the
air mass flow rate of 12.0 cmm.
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Fig. 4 Temperature history of the refrigerant
at the condenser inlet and outlet
depending on time for three levels of
the compressor driving speed for the
air mass flow rate 17.4cmm.
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Fig. 6 Temperature history of the refrigerant
at the evaporator inlet and outlet
depending on time as function of the
compressor driving speed for the air
mass flow rate of 14.8cmm.
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Table 1 Properties of R-134a

Saturated Enthalpy of Enthalpy of Entro
Temperature(C) pressure saturated saturated « /kgpl);)

(kPa) liquid(kJ/kg) vapour(kJ/kg) ’
Evaporatoer 10 415 62.6 2535 0.916
Condenser 60 1,681 137.1 276.1 0.897
Critical point 101.15 4,064 240 0.77
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Fig. 8 Pressure history of the refrigerant at
the condenser inlet and outlet depend-
ing on time for three levels of the air
mass flow rate(cmm) for the compre-
ssor driving speed of 3,000 rpm.
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