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Determination of Enthalpy in the High Temperature Test
Facility

Na Jae ]eong*’r + Lee Jung Min* -+ Kang Kyung Taik*

ABSTRACT

In order to determine the enthalpy profile in the high temperature transpiration cooling test
facility for the air-breating engine compartments, theoretical calculation and measurement for the
flow of the test section are performed. The mass averaged enthalpy value determined by the heat
balance and sonic throat methods is 10 MJ/kg. The centerline enthalpy value measured using the
slug type copper calorimeter is 15 M]/kg. Typically, the ratio of centerline and mass averaged
enthalpy should be varies from 1.4 to 4. This facility has lower bound of enthalpy profile. It will

be effective in testing of high temperature transpiration cooling.
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Table 1. Reference flow condition

Quantity Nozzle Exit Test Section
Mach number 2.57 341
Pressure, atm 3.69E-01 9.03E-02
Temperature, K 2810.8 2048.4
Vibrational Temp., K 2816.9 2066.8
Density, kg/m® 3.65E-02 1.23E-02
Species Mol Fractions

o} 1.23E-01 1.07E-01

N 3.85E-05 3.15E-06

02 5.84E-02 7.28E-02

N2 6.04E-01 6.07E-01

NO 3.01E-02 2.93E-02
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Table 2. Calculated stagnation point parameter

Quantity Results
Present Approximation
Pressure, atm 1.33(Measured) 1.30
Temperature, K 4,906.3
Vibrational Temp., K 4927.4
Density, kg/m®
7.22E-02
Stand-off distance, mm 1.67
Enthalpy, MJ/kg 10.55
Species Mol fraction
o 1.67E-01
N 3.63E-03
02 2.23E-02
N2 5.57E-02
NO 5.71E-02

AFR 5 SAFAAY A2 (Centerline
2903 7o B2vE Gl
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H(Heat Transfer Method)& &-&3te] =43}
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Fig. 2 Slug Type Copper Calorimeter
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