
Assignment on Heat Conduction

1. A nuclear fuel element in the form of hollow cylinder is insulated at inner surface. The
inner and outer radii are 5 cm and 10 cm. Outer surface is exposed to fluid at 50◦C
where the unit surface conductance is 100 W/m2 K. thermal conductivity for nuclear
element is 50 W/m K. Find the rate of heat generation if outer surface temperature
in the system should not exceed 200 ◦C

[Ans: 3.797× 105 W/m3]

2. A stainless steel rod of 20 mm diameter is carrying current of 1000 A. The thermal and
electrical conductivities are 16 W/m K and 1.5 ×104 Ω/cm. What is the temperature
at the center of the rod if the outer surface temperature is 400 ◦C

[Ans: 400.105 ◦C]

3. Heat is generated internally in 2.5 cm square rod at the rate of 350 MW/m3. The rod is
exposed to the convective environment at 30 ◦C ,where the coefficient of heat transfer
is 3.5 kW/m2 K. Calculate surface temperature of the rod. krod = 350 W/mK

4. A copper conductor ( k = 380 W/m K, ρ = 2 × 10−8 Ω ·m )having inner and outer

radii 1.0 cm and 2.25 cm respectively carrying current of density 4800 A/cm2. The
conductor is internally cooled and at a constant temperature of 65 ◦C is maintained
at the inner surface. Assume outer surface is insulated. Determine

i) Maximum temperature of the conductor and the radius at which it occurs.

ii) Internal heat transfer rate

(Hint: Current density =

(
I

A

)
)

[Ans: Tmax = 77.57◦C, q̇ = 58800 W/m]

5. A 3 mm diameter stainless steel wire ( k = 20 W/mK , ρ = 10 × 10−8 Ω ·m) 100
mlong has voltage 100 V impressed on it. The outer surface of the wire is maintained
at 100 ◦C. calculate the center temperature of the wire. If the wire is immersed in a
fluid at 50 ◦C find the convective heat transfer coefficient between fluid and wire.

[Ans: Tmax = 100.28◦C, h = 149.5 W/m2 K]
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