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Steady-State Heat-Flux M easurement M ethod for Envirorment
of Long-Time Inaulation M aterials

Tu Jiangiang L iu Deying Chen Haiqun
(China A cadamy of A erogace A erodynamics Beijing 100074)
Abstract The three-segnent steady-state plug-type calorimeter based on one-dimension heat trander principle
was introduced and in the pgper The wall-heat-flux was obtained by measuring temperature difference betveen the
fore-and-aft surfaces of constantan segnent The calorimeter is suitable for long-time multi-point measurament of stag-
nation-point and local heat flux in the same big area of inqulation material in steady-state and low-heat-flux Firstly,
the heat-flux measurement principle of the three-segment steady-state plug-type calorimeter was analyzed theoretically.
Then, the superonic rectangle turbulent duct technique and arc heater are used t measure thewall-heat-flux The re-
ault indicates that including the flov parameters varyingwithin about 4%, the heat-flux repetition deviation of the calo-
rimeter is7. 6%. The error analysis reqult shaws that the relative deviation of the calorimeter is less than 5%.

Key words Heat inqulation material, Steady-State heat-flux measurement technigue, A erotheimodynamics ex-
periment, A rc heater
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Fig 1 Schematic drawing of probe )
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Fig 2 Structure schematic draving and photo of
three-segnent steady-state plug-type calorimeter 28, 2 63
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Tab 1 Technical parameter of vacuum diffuse weld
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Fig 3 Photo of plug after vacuum diffuse weld
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Fig 4 Typical tenperature curves in

each test condition
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Fig 5 Heat-flux curvesof each test condition
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Fig 6 Heat-flux of different plug in each test condition
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Fig 7 Electrical power of arc
heater in each test condition
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calorimeter 1996

2 ASM Standard: 422 - 83 Standard test method for
measuring heat flux using awater-cooled calormeter 1983
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ments using a transient, null-point calorimeter 1996
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