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Ans: a) 0.028 kg/s; b) 60.9; c) 0.93; d) 0.159 m2: change the colour  of the white text below to reveal the method.
a) a) The capacity rate of the oil and the temperature change can be used to find the heat transferred in the heat exchanger.  Therefore the air receives the thermal energy that is transferred as heat and it can be used together with the known temperature change to work out the mass flow rate:
Capacity rate of oil: 
Heat transfer = thermal energy lost by the oil: 
[bookmark: _GoBack]Thermal energy gained by water = heat transfer: 
b) LMTD is calculated by the formula with counter flow configuration so we can then use the chart subsequently:

c) To use the chart, work out P and R, choice of T and t is arbitrary – it will work out whichever way you do it:

And:

Plotted in red.
Or:

And:

Plotted in green.
Plot on the chart to get correction factor, f:
[image: ]
The cross over of the R and P lines is the same for both cases on the chart, approximately 0.93.
d) Surface area is what the LMTD calculation is best at.  Use the LMTD and the known heat transfer to calculate the surface area using the formula:



[image: ]
Answers: a) 90 W/K, 250.8 W/K; b) 10350 W; c) 4.44; d) 0.359, 9522 W.  Change the colour of the white text below to see the method.
a) Calculate capacity rate, C for the water and for the oil and compare to find the max and min:


Therefore Cmin = 90 W/K and Cmax = 250.8 W/K
b) The Qmax is the case of the Cmin going through a heat exchanger so large that it’s final temperature is the same as the ingoing temperature of the Cmax fluid; i.e. the Cmin going through the Tmax: use the formula:

c) NTU is the number of transfer units, defined by the formula:

d) Effectiveness is from the chart

Plot using red line to get effectiveness, , which is approximately 0.92.  The heat transfer rate is then defined by the effectiveness formula:
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The compact heat exchanger shown in the figure, has oil from a small engine exchanging

heat with a fast moving air stream,
flowing at 50 /s, from 130°C to 70°C.
The engine oil ¢, = 1,800 J/kgK.|

U
(2) 1f the air enters at 17°C and leaves i
at 63°C, what is the mass flow rate o orcotor T2 TV
of air? I 1
0
(b) What is the LMTD? N !
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(©) Using the correction factor chart, [T 73|15
what s the correction factor?
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(d) Given the overall heat transfer \ %\
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coefficient is 600 W/mK, what is
the surface area of the heat
exchanger?
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The compact heat exchanger shown in the figure has oil exchanging heat with water and is
used to cool engine oil. The oil mass flow
rate is 50 g/s and ¢, = 1,800 J/kgK. The
water mass flow rate is 60 g/s. Given that
the ingoing oil is at 130°C and the ingoing
water is at 15°C.

(a) What are Gia and Gaax for this
situation?

(b) What is the maximum potential heat
transfer in this situation, qas?

(c) What is the NTU if the area is 0.5 m?
and the overall heat transfer
coefficient is 800 W/m2k?

(d) What is the effectiveness, <, and hence
the actual heat transfer?

Effectiveness-NTU
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