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Abstract: A heat pump system is a highly efficient, eco-friendly device which consumes a small amount
of energy and supply a lot of energy for heat formation. In addition, it is a single device system that
has low generation effect about carbon dioxide. There are many researches related to the electronic
expansion valve and the heat pump, but the detailed data analysis of each influence is insufficient. In
this study, the cooling capacity and COP of the heat pump system were investigated by varying
frequency of the inverter connected to compressor, inlet temperature of chilled water into evaporator and
inlet temperature of cooling water into condenser. The results are as follows : (1) The cooling capacity
increased as the inverter frequency, inlet temperature of chilled water into evaporator increased, and inlet
temperature of cooling water into condenser decreased. (2) The COP increased as the frequency of
inverter, inlet temperature of cooling water into condenser decreased and the inlet temperature of chilled

water into evaporator increased.
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Fig. 1 Schematic diagram of heat pump system

applied electronic expansion valve

Photo. 1 Photograph of experimental apparatus
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Table 1 Specification of main instruments
Unit Specification
Emerson copeland scroll
Compressor ZP50K3E-TFD-522
380V, 3¢, 5S0Hz, 3.24kW
Saginomiya
4-way valve [STF-0401G, 17.58kW
Discharge : 1/2", Suction : 3/4"
K th t
Liquid receiver yungan thermotee
KRT-500V, 6.5L
Expansion Dotech
valve DPF(0)-3.2C, 17.58kW
Condenser Swep, plate heat exchanger
B25TH, 9 m*h
E ‘ Swep, plate heat exchanger
VAPOTEOT 1 BasTH, 9 m¥h
A lat Kyungan thermotec
cumulator
OO spp, 3.4
Table 2 Specification of measuring instruments
Unit Specification
Yokogawa
Power meter |WT230, 15 ~ 600V, 0.5 ~ 20A
Accuracy : £0.1%
Corea flow
Water fl
T TOW I TBNAILAD, 600¢/h ~ 60000/
meter
Accuracy : +0.5%
Oval
Mass fl
ass Tow CNO006, Range : 0 ~ 10 kg/min
meter
Accuracy : £0.1%
Daeyoung sensor
T-type 1.6, 15 cm
thermocouple |Range : -270C ~ 400C
Accuracy : +0.3% (-20 ~ 1507C)
F&S (flow & sensor)
Pressure PSCCO0050BGIJ-FC, 1/8" PT
sensor Range : 0 ~ 50bar
Accuracy : +0.25%
Yokogawa
Data logger |Dr-230, 60channels
Accuracy : +0.05%
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393, dlolE| 24 (YOKOGAWA, DR230)E Al
sto] AAZte = HlolEE 4 Bl 7]Fo] HER
3t Th Table 12 38 7]719] AF%S UeRAZ 0
™, Table 2= F471719] AbFE UEhd Zolth
2.2 M8 zH U Wy
Ayl =712 KSB ISO 13256-29] &34
slEgzo 2Astel gatgom, AN 4Y =3
& 59| Table 37 2t}
Table 3 Experimental conditions
Parameter Value Unit
Inlet temperature of chilled
water into evaporator 7, 12%, 17 T
Tc,w.in
Inlet temperature of cooling
water into condenser 25, 30%, 35| TC
Tc,w,in
Chilled water flow rate in 1950% ke/h
evaporator : G, &
Cooling water flow rate in
*
condenser : G, 1930 kg/h
Inverter frequency : f 40, 50, 60* | Hz
Superheating degree : Ty, 5% C
Subcooling degree : T, 2% T
Refrigerant R410A* -
* Standard condition
FAE(T, )= 45717 dddow A5d 4

JE FIEd 5CE FASILH, FY=(T,,,)
2 CE FAANAT. Wul= R410A, 5%}71 =

rr

B G, ) B 571 F ¥45 FH G
S BEF 1950 kg/ho2 nAHAAAT AL o)y
o AT =AM AMEL] F(f), FLY
S UF AT 2T, ) 571 3 945 4
T L5(T, )5 A7 WA A7 A8,
B AP JEHZ AxEle dukHel 4% &
AL gobstal I e UAS FEEy] g A
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Fig. 2 Influence of condensing & evaporating
pressure and refrigerant mass flow rate
according to inverter frequency
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Fig. 3 Influence of cooling capacity & compressor

power and COP according to inverter
frequency
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