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ABSTRACT: As the key equipment of natural gas liquefaction process, the performance of spiral 

wound heat exchanger (SWHE) influences operating costs and reliability of the whole system. In 

order to investigate the adaptability of LNG SWHE in dual mixed refrigeration (DMR) 

liquefaction process, an experimental device using DMR liquefaction process and a multi-phase 

multi-stream thermal model for SWHE are both constructed. The variations of feed gas flow rate 

are selected as disturbances to test the dynamic responses of the LNG SWHE. And the results 

show that when the feed gas mass flow rate decreases to 0 kg h
-1

, slug flow may occur in the outlet 

pipeline of mixed refrigerant in shell-side. And during the cooling process of feed gas in SWHE, 

two critical values (-80 and -106 °C) were both obtained. In addition, with an adequate mass flow 

rate of mixed refrigerant, the LNG SWHE in DMR liquefaction process could overcome some 

disturbances and can be operated at a stable state. 
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1. Introduction  

Natural Gas is recognized as a safe and environmental responsible fuel [1, 2]. And the LNG is an 

economical way to transport and store natural gas [3]. In addition, LNG plants can successfully 
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