
Accepted Manuscript

Exergy, exergo-economic, and exergy-pinch analyses (EXPA) of the kalina power-
cooling cycle with an ejector

Jouan Rashidi, ChangKyoo Yoo

PII: S0360-5442(18)30801-6

DOI: 10.1016/j.energy.2018.04.178

Reference: EGY 12817

To appear in: Energy

Received Date: 17 December 2017

Revised Date: 6 March 2018

Accepted Date: 27 April 2018

Please cite this article as: Rashidi J, Yoo C, Exergy, exergo-economic, and exergy-pinch
analyses (EXPA) of the kalina power-cooling cycle with an ejector, Energy (2018), doi: 10.1016/
j.energy.2018.04.178.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.energy.2018.04.178


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Exergy, Exergo-Economic, and Exergy-Pinch Analyses (EXPA) of the 1 

Kalina Power-Cooling Cycle with an Ejector  2 

 3 

Jouan Rashidi and ChangKyoo Yoo* 4 

Dept. of Environmental Science and Engineering, College of Engineering, Center for Environmental Studies, Kyung Hee 5 
University, Seocheon-dong 1, Giheung-gu, Yongin-Si, Gyeonggi-Do 446-701, Republic of Korea 6 

* Corresponding author. 7 
 E-mail address: ckyoo@khu.ac.kr 8 

 9 

Abstract 10 

This paper intends to optimize a new power and cooling cogeneration system, Kalina power-11 

cooling with an ejector cycle (KPCE). The cycle combines the Kalina power cycle and the 12 

ejector absorption refrigeration cycle, with an ammonia-water mixture as the working fluid. To 13 

this aim, given the thermodynamic model, the potential improvements to the KPCE components 14 

are identified by performing exergy and exergo-economic analyses. Then, the system is 15 

optimized through a combination of exergy and pinch analyses (EXPA) to find out the direction 16 

of improvement and modifications of the system. This system operates with a thermal efficiency 17 

of 12.9% and power-cooling efficiency of 25%, providing 459 kW of power and 439.5 kW of 18 

cooling. KPCE showed a total exergy efficiency and exergy destruction of 69.8% and 1076 kW, 19 

respectively. Components with the highest exergy destruction and lowest exergy efficiency and 20 

unit cost rate are identified. According to EXPA, the system achieved a 5% lower overall cost 21 

rate and higher cooling generation, which resulted in higher thermodynamic efficiencies. The 22 

modified KPCE showed increases of 32%, 36%, and 32% in thermal, power-cooling, and exergy 23 

efficiencies, respectively. Compared with other Kalina power-cooling cycles, the optimized 24 

KPCE is introduced as a high-performance power-cooling cogeneration system. 25 
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