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A Study on Thermal Characteristics of Stratospheric Airship
Considering Radiation Heat Transfer

Seung-Min Kim* - Sang-Myeong Lee* - Hwi-Seob Park* - Tae-Seong Roh** - Dong-Hwan Choi**

ABSTRACT

A study of thermal characteristics of the airship considering radiation heat transfer has been
conducted by building a numerical model for the airship in order to identify the possibility to obtain
the reliable flight performance in severe stratospheric heat conditions. The variations of distributed
temperature of the skin and the inner flow by free convection have been calculated according to the
change of the solar position. As the results of the analyses, the stratospheric heat conditions slightly

have an influence on the flight performance of the airship.
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Fig. 1 Configuration of Stratospheric Airship

Fig. 2 Inner Constructing of Stratospheric Airship
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Table 1. Stratosphere Conditions

Temperature (K) 217

Pressure (atm) 0.0542

Density (kg/m?) 0.08816

Gravity (kg - m/s? 9.733

Solar intensity (W/m?) 1366

Air speed (W/m?) 10

Table 2. Mylar Properties

Thickness (mm) 0.175

Density (kg/m?) 1,390
Conductivity (W/m « K) 0.155

Specific heat (J/kg * K) 1,172

Solar radiation ¥:09/ a:01
Thermal radiation ¥:05/ a:05
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Fig. 4 Heat Transfer of Airship
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Table 3. Flight Test Data According as Altitude

5 (m) 1,000 | 2,000 | 3,000
Heading (N:0,E:90) 7352 | 131.24 | 96.69
Ef ST () 188.21 | 179.65 | 171.50
Ef 2Ftt! () 151.36 | 207.43 | 171.50
2|7t (Pa) 89,000 | 79,000 | 70,000
7B E (K) 288.62 | 285.96 | 283.29
&M WE2E (K) | 2766 | 266.7 | 2587
tH71&% = (m/s) 9.72 10.00 | 11.11
Mul "dE 25 (K) | 285.26 | 281.92 | 274.89
zak R 25 (K) | 286.78 | 283.45 | 279.42
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Fig. 12 Result of Analysis according as Solar Position
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Table 4. Comparison According to Solar Position

EEEEEEERS
e | 00 K o
point 1 0 2735 0.49
point 1 10 2576 0.59
point 2 10 2554 0.89
point 3 10 2452 104
point 4 10 2489 1.08
point 5 10 246.8 0.70
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