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HEAT TRANSFER EQUIPMENT HTE-15

E-xamgle: A countercurrent-flow, single-pass (1-1) heat exchanger has been designed
to condense and cool 7500 1b/hr of methanol. The exchanger is to contain 800 copper
tubes having an O.D. of 0.500 in. and an LD. of 0.282 in. The methanol is to enter the
unit as superheated vaper at 250 deg F (saturation temperature = 150 deg F) and is to
leave as a liquid at 70 deg F. Demineralized water, initially at 50 deg F is to flow -
through the tubes and is to leave at 160 deg F. For design estimates, the following
data were used. _
(I}  Specific heats in Btu/(lb-deg F): water, 1.00; methanol vapor, 0.47;
methanoi liquid, 0.60.
(2)  Latent heat of condensation of methanol at 150 deg F is 263 Biu/1b.
(3)  Film coefficients , including fouling resistances, in Btu/(hr-sq ft-deg F):
for water in tubes, 180; for methanol in shell — condensing vapor 300;
cooling liquid 20; desuperheating vapor 30; neglect thermal resistance of
copper tube walls.

Calculate the following:
’ (a) Cooling water flow rate, Ib/hr.
(b}  The length of heat exchanger required.

One of the design engineers has suggested that cooling water requirements could be
reduced if an exit water temperature of 180 deg F were allowed. Are there serious

objections to this suggeston? If so, back them up with numerical calculations.
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