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Recently, a novel pneumatic temperature control method based on the thermohydraulic characteristics of a pressure-
controlled loop heat pipe (PCLHP) was suggested and tested as a highly accurate temperature control technique. 
However, in the conventional method, as the pressure control of the compensation chamber of the PCLHP was 
conducted with a commercial gas pressure controller, which is inherently open to the atmosphere, the operational 
technique of the PCLHP and related apparatus were highly complicated to prevent leakage, limiting the practicality 
of the suggested method. To resolve this problem, in this work, a mechanically-driven gas pressure controller 
(MDGPC) was devised to control the compensation chamber pressure of the PCLHP in closed manner. A linear 
actuator was used to change the axial displacement of the variable-volume pressure chamber to change a pressure 
inside the chamber. Control characteristics of the MDGPC was tested in the context of the internal pressure 
compensation for external temperature changes, set-point pressure stability, stepwise pressure controllability, and 
response to external pressure disturbances. Test results show that the MDGPC exhibited an approximately 1 Pa 
pressure stability with highly responsive pressure control to the set-point changes. Using the MDGPC, the pneumatic 
temperature control characteristics of the PCLHP was examined within the pressure range from 70 to 90 kPa. With 
the MDGPC, the isothermal region temperature was pneumatically controlled at a temperature stability of 
approximately 10 mK, which was comparable to the results obtained with the commercial gas pressure controller. 
In addition, stepwise temperature control was successfully attained by applying pressure steps generated via the 
MDGPC, and the measured temperatures were closely matched with predicted temperatures with Clapeyron-
Clausius approximation. Overall, it was found that the pneumatic temperature control with the MDGPC was 
successfully reached, and the pneumatically controlled temperatures exhibited stability and speed characteristics 
comparable to those obtained with the commercial gas pressure controller. 
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Fig. 1 Comparison pressure stability between the mechanically-driven gas pressure controller and commercial gas pressure controller
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