FZE5A71 A A A25E A4E. pp. 273~278. 2000

972 wsjol mE BI-BIB7-8 HEHZ B =3
WEHET NAYO N5 54 24l

Performance Analysis of Hybrid Heat Pump System of the
Air-to-Air/Air-to-Water with the Ambient Temperature
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SUMMARY

The hybrid heat pump system of the air to air and / or air to water was composed and its COP was
analyzed with the ambient temperature on the opened and closed loop system respectively.
The results could be summarized as follows.

—

. It could be indicated by the equation (7) that the COP(Coefficient of Performance) of air-source(air to air
and / or air-water) heat pump is effected with the ambient air temperature and AVACTHE.(Automatic
Variable Area Capillary Type Heat Exchanger)

2. The COP of air-to-water heat pump without AVACTHE decreased in accordance with the ambient
temperature decrease, however in case of the heat pump with AVACTHE the COP was maintained at 2.8
~3.0 level when the ambient temperature decrease from -5C to -11C.

3. The COP of the air-to-water heat pump operated on the open loop was higher 40~58% than that of the
heat pump operated on the close loop.

4. The lower ambient temperature air effect on the COP of the air-to-air heat pump operated on the semi

closed loop could be controlled using the AVACTHE, and at the high ambient air temperature the COP
increased using the Bypass circuit.

F2 -80}(Key Words) : 45 A5(COP), 7] o &7] QHZ(Air to air heat pump), 7] tf & &

E(Air to water heat pump), 2]7]2(Ambient temperature)
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Cycle of heat pump instailed with AVACTHE
-~ ---Cycle of heat pump without AVACTHE
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Fig. 1 P-h diagram of the heat pump.
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COP : Coefficient of performance.

Pcoyp : shaft power of compressor(ps)
Pgr coup : Electric power consumption of compres-
sor (kW)
m, .: mass flow rate of refrigerant in the
condenser(kg/sec)

m, : mass flow rate of water(kg/sec)

h, : Enthalpy of refrigerant at compressor inlet
(KJ/kg)

hy : Enthalpy of refrigerant at condenser inlet
(K/kg)

hy : Enthalpy of refrigerant at condenser outlet
(kI/kg)

hy : Enthalpy of refrigerant at evaporator inlet
(kl’kg)

4.s: Heat transfer from condenser(kJ/sec)

U2 @ 599 A9 A2" A5 54 Y

g, : Heat gain from the water circulating in
condenser(kJ/sec)

7s. comp - COMpressor motor speed(RPM)

D,, : Compressor displacement(m)

P, : Density of refrigerant in vapor phase(kg/m’)

Z, : Number of cylinder(or piston)

7, . Volumetric efficiency of compressor

7ien - Isoentropic( or compressor) efficiency (=0.72,
Rice & Eischer)

Neomp. - compression efficiency

me - Mechanical efficiency

Nmowor - Motor efficiency

V. : Swept volume of compressor cylinder(m’)

T . .. : Temperature of circulating water at con-
denser inlet(K)
T 4 0w - Temperature of circulating water at con-

denser outlet(K)
Cp, : Specific heat of water(kl/kg - K)
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Fig. 2 Combined heat pump circuit and the
experimental apparatus.
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Table 1 Combination of experimental variables.

Heat source-heat

. Air to Water Air to Air Air to Water Air to Air
transfer fluid
Type of loop system Opened loop system Closed loop system
Heat exchanger
It AVACTHE Bypass AVACTHE Bypass
em
Ambient temp.(C) -15~15 -15~15 -15~15 -15~15
100, 150, 100, 150, 100, 150, 100, 150,
Water flow rate (£ /hr) 200, 300 200, 300 200, 300 200, 300
980.2(1154.04kg/hr) 980.2 980.2 980.2
Air flow rate (m'/hr) 1239.9(1459.81kg/hr) 1239.9 1239.9 1239.9
1357.1(1597.8 kg/hr) 1357.1 1357.1 1357.1
Table 2 Measuring items 4
¢ o
Measuring items. “’a&m
Ambient air temperature 3 “““:l‘n}“ A . N :’@"ﬁ of
as o h €
Condenser inlet and outlet temp. * ‘s @
Water or air temperature at the condenser inlet § 2 ‘
and outlet %ﬁ::m Water Heat Pump
Electric power consumption of the heat pump [+ AVACTHE S Bypass
compressor T
High and low pressure of Ry circuit

0 +— t : : -
-12 .10 8 6 4 -2 0 2 4 6 8 10 12
Ambient temperature(C)

Evaporator inlet and outlet temperature of Ra,.
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Fig. 3 AVACTHE effect on the COP of air-
water heat pump.
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Fig. 4 The COP variation of air-water heat
pump with the water circuit mode
(close or open loop).
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Fig. 5 The variation of the heat gain and

the COP of air to air heat pump
with ambient temperature.
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