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Parallel Combined Quartz Lamp Heater and Its Radiant Heating Performance
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Aerodynamics, Beijing 100074, China)

ABSTRACT: The work aims to study the effectiveness of radiant heating of material surfaces by quartz lamp heaters for ground
simulation of thermal load on aircraft surfaces. In this paper, a paralel combined quartz lamp heater was designed and devel-
oped, and a radiant heating experiment was conducted for a kind of 200 mmx200 mm flat plate material with the parallel com-
bined quartz lamp heater. Through a series of experiments, the heat flux of different distances between the heater's radiant sur-
face and the flat plate was obtained, as well as the correlation characteristics of the heater's heat flux to a certain point of the flat
plate and the heater's electrical parameters.The heat flux and temperature at a certain point of the flat plate were taken as the
control variables respectively, which could be controlled by tracking a preset heat flux curve and temperature curve. The results
showed that the parallel combined quartz lamp heater developed in this paper could be used in either one single group or two
groups in parallel. Both types of heaters could form a stable radiant heating region on the surface of the flat plate, and the aver-
age temperature gradient from the center to the edge of the radiant heating region was 8 “C/cm and 3.3 “C/cm respectively. The

Wi B A 2024-07-17; f2iTHH: 2024-12-15

Received: 2024-07-17; Revised: 2024-12-15

Blxxigs: Bk, WERE, M, F. FRASX BT MM R RS m B R[], K& IR T42, 2025, 22(1): 90-99.

ZHOU Fa, LIN Guosheng, LIU Xiang, et al.Parallel Combined Quartz Lamp Heater and Its Radiant Heating Performance[J]. Equipment Envi-
ronmental Engineering, 2025, 22(1): 90-99.



B2k Bl

JEik, A FFIRAL G 2 AT A A B AR S I A v g -91-

temperature inhomogeneity was 3.14% and 1.27% respectively.The tracking response of the surface heat flux of the flat plate

could be controlled in milliseconds, and the control accuracy was kept within1l%. The heater also could realize the dynamic

tracking and control of the temperature at a certain point, which control accuracy was affected by the material characteristics and

had a certain deviation. In conclusion, there is an approximate linear relationship between the heat flux of the quartz lamp heater

and the heater power at a certain point of the flat plate. The parallel combined quartz lamp heater can achieve a better uniform

and stable heating zone. It can aso realize dynamic tracking control of heat flux and temperature at a certain point in the radiant

heating zone.

KEY WORDS: quartz |lamp heater; radiant heating; heat flux; heat protection test;aerodynamic heat; high speed vehicle
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Fig.1 Structure diagram of parallel combined quartz lamp heater: a) single group quartz lamp heater structure;
b) 3-D diagram of single and double parallel combined quartz lamp heater
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Fig.2 Structure diagram of single quartz lamp
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