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ABSTRACT: In this study, a rational procedures for estimation of insulation thickness of a
vertical wall for condensation control or personnel protection has been investigated. Design
parameters are height of the wall, thermal conductivity, emissivity, and operating temperatures.
The results indicated that the surface emissivity plays a very important role in the design of
insulation for the purpose of surface temperature control, especially in natural convection situation.
radiation heat transfer coefficients for some new insulation material surface, such as elastomers,
estimated to be more than 90% of the total surface heat transfer coefficient.
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Table 1 Standard conditions
Ambient, Wall, Insulation
Te Ti surface, T2
<Case 1> 30C 5T 273°C
Low temperature
<Case 2>

. 159 950 .
High temperature oC 0 60C

Table 2 Parameter range

Units Standard case  Range

Height of

vertical wall, L m 2 1~4

Emissivity, € - 0.5 0.0~1.0

Thermal 0.024(case 1) 0.020~0.045
.. W/mK

conductivity, k 0.038(case 2) 0.035~0.070
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Fig. 2 Insulation thickness t vs. L for case 1.
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Fig. 3 Biot number Bi and f, vs. L for case 1.
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