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Report Title Design of Heat Exchanger for a Laboratory

By Mr.Teerapong Punkanoon 1D.No. 47015534
Advisor Dr.Narnsara Thongboonchoo
Report for Bachelor Degree of Chemical Enginecring

Department of Chemical Engineering
Faculty of Engineering

King Mongkut’s Institute of Technology Ladkrabang

Abstract

The objects of this project are to design and construct a heat exchanger for a laboratory. The
system consists of four main parts, i.e., heat exchangers, electric water heater, piping system, and flow
meter and temperature measurement and control. The heat exchangers consist of a 3 meter long of 0.5
inch diameter of stainless finned tube and 2 of 1 meter long double pipe heat exchanger which inner
tube are 0.5 inch of copper and stainless tube and outer tube is 1 inch of PVC tube. The performance
and parameters that affect the performance of heat exchangers were investigated by cooling the 65 °’C
hot water. In the finned tube heat exchanger, effect of hot water flow rate inside the tube and air flow
rate outside the tube to heat transfer rate were studied. In the double pipe, the heat exchange between
hot and cold water were performed by vary flow rate of hot water in the inner tube and flow
direction at fixed flow rate of cold water. The results from two heat exchangers show the heat transfer
rate increase when increase the flow rate of hot water.. In finned tube, the increase of air flow rate
enhances the rate significantly. For the double pipe heat changer, the type of inner tube show less
effect heat exchange rate. The heat exchange rate of the double pipe heat exchanger is higher in
counter flow than pan-lllel flow. In general, the calculated rates of heat transfer in finned tube are
lower than those of double pipe. There are 276-475 and 249-1104 for finned tube and double pipe,
respectively . The estimated of overall heat transfer coefficient of double pipe are 270-1230 watt /m?

°C.
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