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Performance Analysis of a Combined Cycle of Kalina and Absorption
Refrigeration for Recovery of Low-Temperature Heat Source
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jyg_kr@kumonh.ac.kr Abstract >> Recently, the power and refrigeration cogeneration based on Kalina

_ cycle has attracted much attention for more efficient utilization of low-grade
Ez\iies'zzd ig (S)ifif,gf’zgfgls energy. This study presents a thermodynamic performance analysis of a cogen-
Accepted 30 October, 2018 eration cycle of power and absorption refrigeration based on Kalina cycle. The cy-

cle combines Kalina cycle (KCS-11) and absorption cycles by adding a condenser
and an evaporator between turbine and absorber. The effects of ammonia mass
fraction and separation pressure were investigated on the system performance
of the system. Results showed that the energy utilization of the system could be
greatly improved compared to the basic Kalina cycle.
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Fig. 1. Schematic diagram of the system
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Table 1. Thermodynamic properties for P4=20 bar

State y x (%) T(C) P (bar) h (kJ/kg) s (kJ/kgK) m (kg/s) ‘
1 1.00 38.0 30.0 1.77 0.0 0.00 0.42
2 1.00 38.0 30.2 20.00 2.5 0.00 0.42
3 1.00 38.0 1159 20.00 388.5 1.12 0.42
4 1.00 38.0 135.0 20.00 670.0 1.84 0.42
5 0.13 86.1 135.0 20.00 1,783.2 4.89 0.06
6 1.00 86.1 107.8 10.14 1,687.1 4.96 0.06
7 1.00 86.1 30.0 10.14 129.9 0.12 0.06
8 1.00 86.1 -17.6 1.77 129.9 0.21 0.06
9 1.00 86.1 15.0 1.77 1,030.6 3.68 0.06
10 0.87 30.5 135.0 20.00 496.9 1.36 0.37
11 1.00 30.5 352 20.00 50.9 0.11 0.37
12 1.00 30.5 35.6 1.77 50.9 0.12 0.37
13 1.00 38.0 39.8 1.77 182.7 0.60 0.42
14 150.0 5554 1.57 1.00
15 122.1 436.3 1.28 1.00
16 20.0 0.0 0.00 1.25
17 34.8 62.0 0.21 1.25
18 20.0 0.0 0.00 0.69
19 50.8 1283 0.42 0.69

20 20.0 0.0 0.00 2.44
21 15.0 -21.0 -0.07 2.44
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Fig. 2. Effects of ammonia mass fraction on heat transfer
rates
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Fig. 3. Effects of ammonia mass fraction on mass flow rates
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Fig. 4. Effects of ammonia mass fraction on net power for vari-
ous separator pressures
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Fig. 5. Effects of ammonia mass fraction on cooling rate for
various separator pressures
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Fig. 6. Effects of ammonia mass fraction on total energy pro-
duction for various separator pressures
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Fig. 7. Effects of ammonia mass fraction on power efficiency
for various separator pressures
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Fig. 8. Effects of ammonia mass fraction on cooling efficiency
for various separator pressures
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Fig. 9. Effects of Tig on the power productions of HPT and
LPT for various working fluids
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