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Design and Verification of a Fast Switching Three-Way Valve
for pVTt Measurements

Tu Qinshuai, Zhang Wenhan, Lin Tianran, Zhou Bin, Zhang Gaoming, Xu Zhipeng *
Zhejiang Provincial Key Laboratory of Flow Measurement Technology, China Jiliang University, Hangzhou, Zhejiang 310018

Abstract : This article discusses the design and verification of a fast—switching three—way valve suitable for use
in pVTt gas flow standard devices. After comparing the characteristics of various driving methods,
we decided to adopt a hydraulic drive that responds quickly and has high load stiffness as the driving
method for the three—way valve. During the design process, we constructed a system that includes
components such as a filter, throttle valve, hydraulic pump, two—position four-way valve, accumulator,
relief valve, single—piston hydraulic cylinder, and the valve body of the hydraulic cylinder, and
confirmed the air tightness and switching time of the three—way valve through experiments. The results
show that the three—way valve performed well in air tightness tests and switched quickly and reliably
between the standard container and the buffer container.

Keywords : pVTt method; flow standard device; rapid switching three-way valve; airtightness;
switching time
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