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Design of Thermal Control Device for Thermal-centrifugal Compound Environment Test

LU Liang
(Institute of System Engineering, China Academy of Engineering Physics, Sichuan Mianyang 621900, China)

ABSTRACT: The work aims to develop a heat test apparatus to evaluate the environmental adaptability of the aircraft products
under the thermal-centrifugal compound environment. In this work, the functions and index of the apparatus were formulated
from the needs of the test, especially the way to heat under heat transmission form and the optimal design of hardware layout
under the high g-value (centrifugal acceleration value, =90 g) centrifugal environment. The simulation and implementation
method of the response temperature gradient distribution based on segmented envel ope thoughts was proposed to reduce exces-
sive test. A thermal-centrifugal compound environment functional verification test for the thermal control device was carried out
with the maximum acceleration of 92 g, a load keeping period of 3 min, the maximum heating temperature of 150 C, and the
maximum temperature rising rate of 3 ‘C/min. In 3-temperature zone control, the deviation of the temperature during tempera-
ture rise was superior to +1.5 “C. The thermal control device for the thermal-centrifugal compound environment test can be used
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for examination of aircraft products in thermal-centrifugal compound environment tests.

KEY WORDS: thermal-centrifugal compound environment test; high g-value acceleration environment; design of thermal con-

trol device; segmented envelope; optimization of hardware layout; class fuzzy-segmented self-tuning control; temperature dis-

tribution gradually; multiple temperature zone
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Fig.1 Overall design of thermal control device
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Fig.2 Hardware structure of thermal control device
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Fig.8 Temperature rise (a) and temperature rise deviation
(b) curves
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