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Subject Name: Process Heat Transfer
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Instructions:

1. Attempt all questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. English version is considered to be Authentic.

Q.1 |Answer any six out of Ten. (2 Marks Each) (12) | Co/Po Blooms
Name Taxonomy
Words
1. Define steady state heat transfer. Co1 Knowledge
2. State heat transfer coefficient with unit COo1 Knowledge
3. Write difference between conduction and convection. CO2 Create
4. What is Heat Transfer? Co1 Create
5. Define Thermal resistance. CO2 Knowledge
6. Define Thermal Conductivity with unit. CO2 Knowledge
7. What is unsteady state heat transfer. COo1 Create
8. Define: heat flux with unit. CO2 Knowledge
9. What is fouling factor. CO2 Create
10. Define critical radius of insulation with equation. CO2 Knowledge
Q.2 |A) Derive Fourier's law. (03) | CO2 Create
OR
A) Explain newton's law of convective heat transfer. (03) | CO3 Understand
B) Explain optimum thickness of insulation. (03) | CO2 Understand
OR
B) Define thermal insulation and list out selection criteria for insulating material. | (03) | CO2 Understand
C) Derive steady state heat conduction equation for composite wall.(2 layer) (04) | CO2 Analyze
OR
C) Derive steady state heat conduction equation for Cylinder. (04) | CO2 Analyze
D) Derive overall heat transfer Coefficient based on outside surface area. (04) | CcO2 Create
Q.3 |A) Classify the modes of Heat transfer in detail with example of each. (03) | CO1 Analyze
OR
A) Differentiate for between free and forced convection. (03) | CO2 Analyze
B) A steam pipeline in 160mm diameter carries steam . The pipeline is lagged (03) | CO3 Evaluate
with insulating material (k=0.08 W/mK) of thickness 10cm. The temperature
drops from 392 .8 K to 313 K across the insulating surface. Determine rate of
heat loss per 1m length of pipeline.
OR
B)A furnace is constructed with 22.5cm thick of red brick , 12cm of brown brick | (03) | CO3 Evaluate
and 22.5cm of building brick. Inside temp. is 927 °C and outside temp. is 57 °C .
Find heat loss per unit area.
C) Heat is transfered from one fluid to second fluid across heat transfer surface if | (04) | CO3 Evaluate
HTC for the two fluid are 1 and 1.5 kW/m?K respectively, the metal wall is 0.6
cm thick and scale coefficient is 850 kW/m?2K. calculate overall heat transfer
coefficient .( k = 20 W /mK)
OR
C) calculate overall heat transfer coefficient using following data. (04) | CO3 Evaluate
Outside dia. of tube = 30mm, Inside dia. of tube = 20mm
Thermal conductivity of metal wall = 46.52 W/mK
Inside heat transfer coefficient =5800 W/m?K
outside heat transfer coefficient = 1750 W/m?K
D) A hollow sphere has inside surface temp. 300 °C and outside surface temp. (04) | CO3 Evaluate
303K. find heat loss by conduction for an inside dia. of 50mm and outside dia. of
150mm. Thermal conductivity of material is 17.45 W/mK
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