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Heat Exchange Area:

Fundamental Heat Exchanger Design Equation:
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• dA: surface area where the heat dQ will be transferred through
• U: Overall heat transfer coefficient
• T: difference between the bulk temperatures of two fluids.
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Uo : the overall heat transfer coefficient relative to the pipe 
outer surface area, W/m2 °C

ho, hi : film coefficient of the fluid outside and inside the pipe, W/ m2 °C
hod, hid : dirt (fouling) factors on the outer and inner surface of the pipe, W/ m2 °C

kw : thermal conductivity of the pipe, W/ m2 °C
do, di : outer and inner diameters of the pipe, m



0
00

Q
dQ

A
U T




0
0

T

m

Q
A

U T




mT

Heat transfer area

: mean temperature difference



Figure 1. Nomograph,



The effect of fouling is included in the design calculations by substituting it 
into the overall heat transfer coefficient in the U0 equation.
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