
  

HEAT TRANSFER (18ME73/17ME73) 
IAT 2 

Instructions: 
Each question carries 10 Marks 
Attempt all 5 questions 
Use of heat transfer data hand book is permitted 
 
Max Marks: 50 
Duration: 1.5 hrs 

 
1. A steel rod (k=32W/mK), 12mm in diameter and 60 mm long, with an insulated end, 

is to be used as a spine. It is exposed to surroundings with a temperature of 60 oC and 

a heat transfer coefficient of 55W/m2K. The temperature at the base of fin is 95°C. 

Determine: 

I. The Fin efficiency 

II. The temperature at the edge of the spine 

III. The rate of heat transfer 

IV. Fin Effectiveness 

2. A short fin with insulated tip of 0.08 m length and diameter 12 mm is exposed to air 

at 30°C. Thermal conductivity is 15 W/mK. The base temperature is 280°C. The heat 

dissipated by the fin is 7W. Determine the value of convection coefficient and also the 

tip temperature. 

3. Saturated steam at 1100C flows inside a copper pipe (k= 450 W/mK) having an internal 

diameter of 10 cm and external diameter of 12 cm. Convective heat transfer 

coefficient for steam side is 1200 W/m2K and for outside surface of pipe is 18 W/m2K. 

Determine the rate of heat loss in the pipe if it is located in space at 250C. 

Determine the % increase/decrease in rate of heat loss if the pipe is lagged with 5cm 

thick insulation (k= 0.22 W/mK). 

4. A steel slab 16 cm thickness, has thermal conductivity k = 51 (1 – 8.6 × 10–4 T) k is the 

thermal conductivity at T °C in W/mK. The slab surfaces are maintained at 400°C and 

180°C. Determine the heat flow rate, the temperature and temperature gradient at 

4cm from the end at 400°C. 

5. A wire of 8mm diameter at a temperature of 60oC is to be insulated by a material 

having k = 0.174 W/mK. Heat transfer coefficient between surface and atmosphere is 

8W/m2K and ambient temperature is 25oC. For maximum heat loss find the minimum 

thickness of insulation. Find % increase in heat dissipation due to insulation. 
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