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CRITICAL THICKNESS OF INSULATION
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Figure 2-7 | Critical insulation thickness.
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T h e Equation expresses the critical-radius-of-insulation concept. If the outer radius is less
than the value given by this equation, then the heat transfer will be increased by adding more
msulation. For outer radu greater than the critical value an increase in msulation thickness
will cause a decrease in heat transfer. The central concept 1s that for sufficiently small values
of i the convection heat loss may actually increase with the addition of insulation because

of increased surface area.
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EXAMPLE 2-6

Calculate the critical radius of insulation for asbestos [k =0.17 W/m - °C] surrounding a pipe
and exposed to room air at 20°Cwi:thh=3.0W/m2-°C. Calculate the heat loss from a 200°C,
5.0-cm-diameter pipe when covered with the cntical radius of insulation and without msulation.
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