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Abstract

This study focuses on analyzing the heat transfer performance of a
counter-flow Shell and Tube Heat Exchanger, utilizing hot and cold water as the
heat exchange fluids. The apparatus consists of an inner tube made of stainless
steel with an internal diameter of 15.8 mm and a thickness of 1.65 mm for hot
water, and a shell with an internal diameter of 35.93 mm and a thickness of 2.77
mm for cold water. The heat exchange length is 1.35 meters. Both the tube and
shell materials are Stainless Steel 304, and it is assumed that there is no heat loss
to the external environment. The experiment investigated the effect of hot water
flow rates (2, 3, 4, 5 liters per minute) and cold water flow rates (2, 3, 4, 6, 7, 8, 9,

10 liters per minute) on the heat transfer rate.

The Shell and Tube Heat Exchanger operates by transferring heat between
hot water flowing in the tube and cold water flowing in the shell in opposite
directions (counter-flow). This configuration provides the highest heat transfer
efficiency due to maintaining a high temperature difference along the entire heat
exchange length. Hot water decreases in temperature as it transfers heat, while

cold water absorbs heat and its temperature increases.

The primary variables affecting the heat transfer rate include the flow
rates of both fluids, the initial temperature difference, the heat transfer surface
areaq, the thermal properties of the materials (Stainless Steel 304 and water), and
the flow regimes (Laminar or Turbulent), which influence the heat transfer

coefficient.

The experimental results clearly indicate that increasing the flow rates of
both hot and cold water tends to increase the amount of heat transferred. Higher
flow rates lead to more efficient convection and a reduction in the boundary

layer thickness, thereby decreasing heat transfer resistance and increasing the



heat transfer coefficient. Furthermore, the temperature changes of hot and cold
water along the heat exchange length demonstrate effective heat transfer, with
the transferred energy of hot water and cold water being in close agreement,
indicating a good energy balance in the experiment. In conclusion, the fluid flow
rate is a crucial factor directly influencing the heat transfer rate in a Shell and
Tube Heat Exchanger, where increasing the flow rate helps to enhance the

amount of heat transferred.



