Heat Transfer problems – 2

(a) A steam pipe of external diameter 200mm is lagged with 80mm thick material of thermal conductivity 0.05 W/mK.  If the inner and outer surface temperatures of the lagging are 300°C and 50°C respectively, calculate the rate of heat loss per metre length of pipe.								[133.6 W]


(b) Saturated steam at a pressure of 10 bar and temperature 178.8°C passes through a main steam supply pipeline of 50mm bore and wall thickness 25mm.  The pipeline is lagged with a 13mm layer of cork, and the ambient temperature is 18°C.  Calculate;

(i) The heat transfer rate per metre length of pipe												[100.6 W/m]
(ii) The interface temperature between steel and cork		
(iii) The surface temperature of the cork				
Thermal conductivity of the steel = 52 W/mK
Thermal conductivity of the cork = 0.04 W/mK
Inside surface heat transfer coefficient = 15 W/m2K
Outside surface heat transfer coefficient = 10 W/m2K


(c) Fresh water at 65°C flows through a 40m length of steel pipe which has a bore of 50mm and a wall thickness of 10mm.  The ambient temperature of the air is 20°C.  If a 30mm layer of insulation is subsequently added to the pipe, calculate the reduction in rate of heat transfer resulting from the addition of the insulating layer.										[2.9 kW]

Thermal conductivity of steel = 52 W/mK
Thermal conductivity of insulation = 0.17 W/mK
Inner surface heat transfer coefficient = 1136 W/m2K
Outer surface heat transfer coefficient from the pipe = 13 W/m2K
[bookmark: _GoBack]Outer surface heat transfer coefficient from the insulation = 9.7 W/m2K


