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A shell and tube heat exchanger is to be used as an oil cooler. Oil at a temperature of 95°C will enter
the cooler on the shell side and at a flow rate of 55.00 kg/s and will be discharged at a temperature of
65°C. The heat released from the oil will be transferred to cooling water that is delivered to the tube:
side of the heat exchanger with a mass flow rate of 27 kg/s and at a temperature of 21°C. The design
data for the exchanger is as follows: 1-inch OD, 18 BWG AISI 316 stainless steel tubes on a 1.25-inch
triangular pitch. For this design, 2 tube passes are to be considered. The heat exchanger has a single
shell with an inner shell diameter of 44 inches. Baffle spacing is 380 mm. Assume a fouling resistance
of Ry=0.000176 m*K/W.

Shell Side “Tube Side
‘Specific heat, Jkg-K 2131 a7
Dynamic viscosity, N-s/m” 003248 0.000699
‘Thermal conductivity, Wim-K 0.138 0.628
Density, ke/m® 8521 993
Prandtl number 5007 465
Maximum pressure loss, Pa 115000 15,000

Caleulate:

(a) The length of the heat exchanger assuming fouled surfaces
(b) The overall heat transfer coefficient assuming fouled surfaces
() The tube-side and shell-side pressure drops
(d) The pumping power required, assuming a pump efficiency of 85%
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