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Thermofluid Mechanics
v2 EXAMINATION 2017-18
SOLUTIONS


QUESTION ONE (25 marks)








Steel
Lagging
 7.4134 W/m





















10 marks











15 marks




QUESTION TWO (25 marks)
 
According to Newton’s law of cooling,




Reynolds number is given by,


According to ideal gas equation,











2.5 marks
Therefore,

2.5 marks

Nusselt number is given by,


Prandlt number is given by,

5 marks


This is a forced convection problem where heating or cooling of a fluid in turbulent flow along a plate is taking place. Therefore the following relationship applies (Table 1 from convection formulae booklet)






5 marks

Therefore,





5 marks
Hence,





5 marks


QUESTION THREE (25 marks)

ρ =  850 kg/m3
frictional losses:   hf = 0 m


ΦA = 0.14 m
PA = 80 kPa

oil
flow
ΦB = 0.08 m
PB = 50 kPa


B

A






Therefore:

5 marks
Applying Bernoulli's equation:












10 marks

Therefore:

5 marks
And:

5 marks



QUESTION FOUR (25 marks)

	System
	Mass balance
	Energy balance

	Entire heat exchanger
	



	





	water pipe
	

	





	steam tank
	

	





5 marks

Using the energy balance from the steam tank:




5 marks

Where,

             (Table A-5)
5 marks

Substituting, we find the heat transfer between the tank and the pipe to be:





5 marks




Using the energy balance from the water pipe:
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