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Thermal Analysis of a Combined Absorption Cycle of Cogeneration of Power

and Cooling for Use of Low Temperature Source
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ABSTRACT: Thermodynamic cycles using binary mixtures as working fluids offer a high poten-

tial for utilization of low-temperature heat sources. This paper presents a thermodynamic perfor-

mance analysis of Goswami cycle which was recently suggested to produce power and cooling

simultaneously and combines the Rankine cycle and absorption refrigeration cycle by using ammonia—

water mixture as working fluid. Effects of the system parameters such as concentration of ammonia

and turbine inlet pressure on the system are parametrically investigated. Results show that refrige-

ration capacity or thermal efficiency has an optimum value with respect to ammonia concentration

as well as to turbine inlet pressure.

Key words: Low temperature source(# < & 9), Ammonia-water mixture(d = Uo}l-& &),

Rankine cycle(B71A}o]Z), Absorption refrigeration(&8 %), Cogeneration(*8 34
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Fig. 1 Schematic diagram of the system.
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Table 1 Representative properties of the system at each position

xoUF Proll upal gdl Ak
wmd P AFFEF 7S
HolFth Puvt AA S

No y X T P h S m
(C) (MPa) (kJ/kg) (kJ/kgC) (kg/kg)
1 0.000 0.500 8.0 0.159 -204.7 -0.047 1.000
2 0.000 0.500 8.2 2.500 -201.4 -0.045 1.000
3 0.029 0.504 107.0 2.500 2871.7 1.430 1.045
4 1.000 0.914 130.0 2.500 1610.5 4.937 0.244
5 0.000 0.591 90.0 2.500 188.8 1.139 0.045
6 1.000 0.986 90.0 2.500 1414.5 4.436 0.199
7 1.000 0.986 140.0 2.500 1558.8 4.808 0.199
3 0.966 0.986 -6.4 0.159 1220.7 5.039 0.199
9 0.979 0.986 8.0 0.159 1276.7 5.245 0.199
10 0.000 0.379 130.0 2.500 367.7 1.619 0.801
11 0.000 0.379 22.4 2.500 -120.5 0.214 0.801
12 0.000 0.379 22.9 0.159 -120.5 0.223 0.801
13 0.000 0.500 85.0 2.500 147.2 1.049 0.295
14 0.065 0.500 111.3 2.500 352.7 1.603 0.705
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Fig. 2 Relative vapor mass flow rate from
the rectifier for various x» and PH.
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Fig. 3 Turbine work per unit fluid mass at
turbine for various x» and PH.
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Fig. 6 Refrigeration per unit fluid mass at output for various x» and Px.

pump for various x» and PH.
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