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Abstract 

This study proposes a cooling approach referred to as multi-heat source and double-end cooling 

(MSDC), which is suitable for overcoming the problems encountered in the cooling of multi-heat source 

spacecraft applications. In this approach, multiple heat sources were placed at the middle section of an 

ordinary heat pipe, and two heat sinks were installed at both ends of the pipe. An experimental apparatus 

was set up to investigate the thermal performance of the heat pipe with MSDC. The effects of various heat 

inputs, power distributions, and cooling-water flow rates on the thermal performance of the heat pipe were 

analysed, and the experimental results were compared with those obtained by a traditional cooling method. 

The results demonstrate that the incorporation of MSDC in a heat pipe considerably enhances the thermal 

performance of the heat pipe. Additionally, the heat pipe can become operational in a short while, and the 

temperature in each section attains a steady value under high and variable input-power. The results indicate 

that the proposed approach is highly suitable for cooling multiple heat source systems in space or in a 

horizontal orientation because of its stable operation at high heat flux as well as its space efficiency. 
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1. Introduction 

The reduction of size and mass always play a crucially important role in both reducing the launch cost 
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