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Heat Exchangers

. Oil flowing at the rate of 7258 kg'h with a mean heat capacity of 2.01 kl'(kg K) is

cooled from 394.3 K t0 338.9 K in a counterflow heat exchanger by water entering at
294.3K and leaving at 303.4 K. Calculate the flow rate of the water and the overall
heat transfer coefficient based on the inner area U, if the inner area is 5.11 m”.
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4. The liquid metal bismuth enters a tube having an inside diameter of 35 mm at 425°C
and is heated to 430°C in the tube. The flow rate of the bismuth is 2.00 kg/s. The tube
wall is maintained at a temperature of 25°C above the liquid bulk temperature.
Calculate the tube length required. The physical propoerties of bismuth are as follows:
k=15.6 W/(m K), C;=149 J/(kg K), viscosity = 1.34 x 10™ Pas.
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5. After a long time in service. a counterflow heat exchanger for cooling of turbine lube oil in a
power plant 1s checked to ascertain if its performance has deteriorated due to fouling. In the
test SAE 50 oil flowing at 2.0 kg/s is cooled from 420 K to 310 K by a water supply of E9V22
kg/s at 300 K. If the overall heat transfer surface is 3.33. m” and the design value of overall
heat transfer coefficient 151930 W/m’ find the percentage degradation of the overall heat
transfer coefficient from design value. C, for SAE oil is 2330 J/kgK nd that fr water is 4187

JkgK.
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8. Water flowing at a rate of 0.667 kg/s enters a countercurrent, double-pipe heat
exchanger at 308K and is heated by an oil stream entering at 383K at a rate of 2.85
kg/s (cp=1. 89 kJ/(kg K). The overall heat transfer coefficient of the hc1t exchanger is
300 W/(m® K) and the heat transfer area in the exchanger is 15.0 m°. Calculate the
heat-transfer rate and the exit water temperature.
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