Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.9.5425

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 15, No. 9 pp. 5425-5433, 2014

079!, MW, MBI, e

'S0 LX|7 ST oHX|E e
‘HENEm XISAEEE

4
m
4
O .
=
Jo
El
A
o
bl
N
~
OHl
o
B

Theoretical Analysis on the Factors Affecting the Power Efficiency of
the Kalina Cycle

Ki-Woo Lee', Won-Pyo Chun', Hyeon-Seung Shin’, Byung-Duck Park”
'Energy Efficiency Research Center, Korea Institute of Energy Research,
’Dept. of A Automotive Mechanical Engineering, Gumi University,

*School of Automotive Engineering, Kyungpook National University

Q & 2 dATolME &l 0kWSl HAS|RE 2t A~ A ARE Fudly] ¢lde] EESZ2 IS
ARgEte] Bldatglon, drvokss, $7|4E, EURE Y ¥AFLET T vAE S A d7E
oA, YRl FEE UEFE, FVINHL 2275 THESS SR st R Yol Frt Y vtod g
£0] sk g9l ATk ERIATS] 7190l wopd A EEE ol RU o}l vt 1255 F719E Y]
P o ol W Aoz veiyth Al B a S 4] A% dRYol vk, TINE, dde: ¥ WA E 23
o] EAgth= e & 4 ASUTE 20kWe] A 2Hlo XM= F7¢E S 25bar, 9% 160°C, W22t 10°CY
o FRUol Tt 044 BHEES Har 16%7H4] 7hssath

Abstract This study examined the effects of the key parameters on the power efficiency of the waste heat power
plant using the EES program to obtain data for the design of the 20kW Kalina power plant. The parameters include
the ammonia mass fraction, vapor pressure, heat source temperature, and the cooling water temperature. According
to the analyses, a lower ammonia mass fraction and a higher vapor pressure increase the efficiency, in general. On
the other hand, this study shows that there is a specific region with a very low ammonia mass fraction, where the
efficiency decreases with ammonia mass fraction. Regarding the vapor pressure at the turbine inlet, the power
efficiency increases with increasing vapor pressure. In addition, it was found that the influence of the vapor pressure
on the efficiency increases with increasing ammonia mass fraction. Finally, the optimal condition for the maximum
power efficiency is defined in this study, i.e., the maximum efficiency was 15% with a 25bar vapor pressure, 160C
heat source temperature, 10°C cooling water temperature, and 0.4 ammonia mass fraction.

Key Words : Ammonia mass fraction, Vapor pressure, Heat source temperature, Cooling water temperature, Kalina
cycle, Power efficiency
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