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Abstract

The objective of this study is to propose an experimental calibration facility in which a heat flux sensor can be cali-
brated under conductive condition by using helium gas. The heat flux calibration facility was designed, simulated and 
manufactured for use in a high heat transfer condition. It delivers heat fluxes up to a maximum of 35  m-2. A copper 
block heated electrically with 3.5  power is designed to produce uniform temperature up to 600 K across its face. 
High heat fluxes are provided between hot plate and cold plate by 1 mm height helium filled gap. A cold plate is main-
tained around 300 K through pool boiling using a refrigerant and water-cooled heat exchanger. A simulation was con-
ducted to verify the design of the main test section. To verify the performance of calibration facility, a heat flux sensor 
was examined. The measured heat fluxes were compared to the calculated one. 
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Fig. 1 Schematic diagram of micro heat flux sensor
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Fig. 2 Schematic diagram of the calibration facility for 
heat flux sensor, TNO-TPD 
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Fig. 3 Schematic diagram of calibration facility
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Table 1 Material properties used in simulation 

Material
Thermal con-

ductivity 
k (W/m.K) 

Cp

(J/kg.K) (kg/m3)

Helium 0.152 5193 0.1625
Insulation board 0.173 2310 700 

Copper 387.6 381 8978 
Aluminum 202.4 871 2719 

Air 0.0242 1006.43 1.225 

Helium

Al block 

Cu block 

CFC-11 

Heat exchanger 

Insulation material 

Heat flux sensor
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Fig. 4 Grid generation in the main test section 

Fig. 5 Temperature distribution in the main test section 

Fig. 6 Temperature distribution on the aluminum block 

Fig. 7 Temperature distribution on the heat source 

Fig. 8 Heat flux distribution in the main test section 
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Fig. 9 Photograph of main test section 
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Fig. 10 Heat flux measurements in the test section 
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