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Effects of varying the ambient temperature and feed conditions on the
performance of peak-shaving natural gas liquefaction plants

S. Karami Department of Mechanical Engineering , Imam Khomeini International University, Qazvin, Iran
M. Mafi

S. A. Sadatsakak

Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran
Department of Mechanical Engineering, Imam Khomeini International University, Qazvin, Iran

Abstract

Changes in the ambient temperature and feed gas flowrate are among the parameters that should be taken into account when
designing peak-shaving single mixed refrigerant liquefaction processes. In this investigation, a liquefying system for storing the
required gas energy for a typical 332 MW power plant during a 60-days cold season peak period was designed and its function under
varying ambient temperature and also feed gas flowrate was studied. The results indicate that in minimum temperature condition, the
minimum temperature difference in the multiflow heat exchanger will decrease with a slight slope, while with in maximum
temperature condition, the minimum temperature difference in the multiflow heat exchanger will drop with a steep slope that show
the risk of temperature cross during maximum temperature condition. Also, the study of changes in the flowrate of feedgas indicates
that in the environmental conditions below the design point (base state), increasing the feed gas flowrate occasion increase the
minimum temperature difference in the heat exchanger. But in the environmental conditions above the design point (base state), the
increase in feed gas flowrate will result in a sharp decrease in the minimum temperature difference.

Keywords: Single mixed refrigerant process, Peak shaving, Minimum and maximum temperatures, Feed conditions, Cycle
performance.
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