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and Kalina Cycle for Recovery of Low-Temperature Heat Source

KYOUNGHOON KIM', YOOGEUN BAE2, YOUNGGUAN JUNG', SEWOONG KIM"

1Department of Mechanical Engineering, Kumoh National Institute of Technology, 61 Daehak-ro, Gumi 39177, Korea
2Graduate School, Kumoh National Institute of Technology, 61 Daehak-ro, Gumi 39177, Korea

TCorresponding author :

ksw@kumoh.ac.kr Abstract >> This paper presents a comparative analysis of thermodynamic per-
formance of ammonia-water Rankine cycles with and without regeneration and
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Kalina cycle for recovery of low-temperature heat source. Special attention is

Accepted 30 April, 2018 paid to the effect of system parameters such as ammonia mass fraction and tur-
bine inlet pressure on the characteristics of the system. Results show that max-
imum net power can be obtained in the regenerative Rankine cycle for high tur-
bine inlet pressures. However, Kalina cycle shows better net power and thermal
efficiency for low turbine inlet pressures, and the optimum ammonia mass frac-
tions of Kalina cycle are lower than Rankine cycles.
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Fig. 1. Schematic diagrams of (a) AWB
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Table 1. Thermodynamic properties for PH = 25 bar and xb =
60% in KCS

State Dryness  x T P h s
factor (%) (C) (bar) (klJ/kg) (klkg©C)
1 0.00 60.0 25.0 4.7  -1149 0.22
2 0.00 60.0 253 250 -111.7 0.22
3 0.00 60.0 664 25.0 71.5 0.82
4 0.67 60.0 160.0 25.0 1419.8 4.30
5 1.00 77.0 160.0 25.0 1845.1 5.42
6 0.93 77.0  94.1 4.7 15822 5.50
7 0.00 25.1 160.0 250 545.6 1.98
8 0.00 25.1 303 250 -32.8 0.40
9 0.59 60.0 88.8 4.7  1053.7 3.85
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Fig. 2. Effects of ammonia mass fraction on specific net work
for various turbine inlet pressures
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Fig. 3. Effects of ammonia mass fraction on mass flow rate of
working fluid for various turbine inlet pressures
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Fig. 4. Effects of ammonia mass fraction on specific net power
production for various turbine inlet pressures
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Fig. 5. Effects of ammonia mass fraction on heat addition for
various turbine inlet pressures
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Fig. 6. Effects of ammonia mass fraction on heat transfer at
regenerator for various turbine inlet pressures
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