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Abstract TE148510

The objective of this research is to study the heat loss from bare pipes of varying sizes and
temperatures using theoretical heat transfer principles. The results were compared to the heat
transfer coefficients, then obtained from the theories and values recommended in ASTM and BS
standards. The study focuses on both free and forced convection with air velocity varying from
0 - 5 m/s and surrounding temperature at 30°C. For free convection, the theoretical solutions from
Churchill and Ozone and the above standards are in good agreement when the pipe temperature is
below 100°C. If the temperature is higher than 100°C, the calculated values are 25% lower and
60% higher than those estimated from BS and ASTM standards, respectively. In forced convection,
the Hilpert equation gives the coefficient value 14% — 20% lower and 50 — 60% higher than those
estimated form BS and ASTM standards respectively. The results are also presented in graphical
form.

This study also undertook evaluation of economic thickness of insulation in a factory for pipe sizes
varying form 21.7 mm to 48.6 mm and temperature from 100°C to 200°C, with 30°C air
temperature and velocity 0 m/s. The results obtained show that pipe size 48.6 mm. with insulation
thickness 50 mm. is in agreement with economic thickness principle. However, for pipe sizes
21.7 mm. and 34.0 mm. with insulation thickness 50 mm. are not economic thickness. The correct

thickness of insulation is 38 mm.





