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Abstract: Hybrid heat pumps, which combine the vapor compression and absorption heat pump cycle, can efficiently
produce hot water of 80°-90°C from the low temperature of ~50°C. In this study, the performance of a two-stage
hybrid heat pump (HHP) was compared with a single-stage hybrid heat pump using EES (Engineering Equation
Solver). For the same operating conditions, the two-stage HHP showed a slightly higher COP (Coefficient Of
Performance) and more stable operating conditions than the single-stage HHP. Moreover, the maximum working fluid
temperature of the two-stage HHP was found to be lower than that of the single-stage HHP by about 40 K, which
makes the working conditions of the Iubricating oil safer. The COPs of both systems decreased with increasing
UA-values. However, the heat output of the HHP was increased at the same time.
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Fig. 1 Single-stage hybrid heat pump cycle
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Table 1 Input values at design conditions

Single-stage Two-stage

Hybrid heat pump Hybrid heat pump

Absorber 1.0
Absorber 1.0
Desorber 1.0
UA value
(KW/K) Desorber 1.0 DSHTR 0.042
SHX1 0.05
SHX 0.1
SHX2 0.05
inlet | Absorber 50 Absorber 50
Temp
(T) Desorber 50 Desorber 50
Water
. Absorber 0.08 Absorber 0.08
m
(kg/s) Desorber 0.06 Desorber 0.06

Efficiency Efficiency
%) 80 %) 80
Compressor Y 0.00316 v 0.00316
(m’/s) (m’/s)
Compression 5 Compression 4.89
ratio ratio (2.32%2.11)
Efficiency Efficiency
%) 50 %) 50
Pump g 0
m 0.012 m 0.012

(kg/s) (kg/s)
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Table 2 Calculation results

Single-stage Two-stage
Hybrid heat pump Hybrid heat pump
cor 4.53 4.60
Water outlet | Absorber 79.9 DSHTR 80
temperature
() Desorber 19.1 Desorber 19
Absorber
0 Absorber 10 DSHTR 10
k'
) Desorber 7.80 Desorber 7.82
Compressor Inlet 2.85 Inlet 2.97
presure
(bar) Outlet 142 Outlet 14.5
Compressor Inlet 144 Inlet 14.9
temperature
(T) Outlet 167 Outlet 127
Total work
2.21 2.18
(kW)
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Fig. 3 Effect of volume flow rate of compressor
on COP and heat output
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