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11 HEAT TRANSFER CALCULATIONS
A. Heat transfer on air side

1.Q=ha AT

For air heat transfer coefficient (h) = 20 w/n? k

Heat transfer
area=(2x0.6x0.75)H2x0.075x0.6)H2x0.75x0.075)=1.1025m’.

AT=40¢

Q=20x1.1025x40 = 882 w

B. Heat transfer on water side
2.Q=M Cy AT

882= M x 4187 x45

M = 0.00468kg/s

C. Mass of water through each tube (m) = pA vV
Area (A) = 3x1 =3 mm®
Density of water=1000 kg/ m*
0.00468=1000x 3xe-6x V.
V=156 m/s

D. Reynolds mumber (Re) = VD/b = 1.56x 3e-3/0.61225xe-6
=7644 Total volume (V)=Ixbxw

= 0.6x0.75x0.075
=0.03375m*

E. Heat release rate per unit volume (Q/V') = 882/ 0.03375=
26133.33 wim®

Friction factor (f) =0.079/Re"* = 0.079/7644"% = 0.0084

Pressure loss on tube side 4.AT) = 4f L V¥2g D=
4x0.008x0.75xV/19.62x3¢-3
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