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In metric units:

0.0458 g/sec
28 % ax 741 <1 (6.992)

e (0.00105 g/cm?®)(0.0588 cm?) - sec

Also:

L =62in=0.516ft = 15.7 cm (length)
D = 0.0761 in = 0.00635 ft
= 0.193 cm (ref. Eq. 6.87) (hydraulic diameter)
g = 32.16 ft/sec? = 386 in/sec® = 980 cm/sec? (gravity)
A dimensional analysis shows that Eq. 6.82 will produce the static pres-
sure loss in terms of the height of a column of air. The pressure loss is
desired in terms of the height of a column of water. Therefore, the ratio of

the air density (p.;,;) and the water density (pu,o) is used for the conversion,
as shown in Eq. 6.100.

H,= @ (%) (21;) (’%) (6.100)

For English units, with dimensions in inches:

. .4)2 (0.0656 1b/ft? ai
H, = (4)(0.0252)( 62 ) (290.4)* ( (3 air)

0.0761) (2)(386) (62.4 1b/ft® H,0)
= (.94 in H,O (6.101)

In metric units:

0.193/ (2)(980) (1.0 g/cm?®H,0)
= 2.39cm H,0 (6.101a)

H, = (4)(0.0252)( 15'7) (741 (0.00105 g/cm® air)

The foregoing static pressure losses are only for the heat exchanger. If
the complete static pressure loss through an electronic box is desired, other
flow losses, such as entrance effects, turns, expansions contraction, and
exhaust effects, must be added to obtain the final picture, as discussed in
Section 6.7.

If the total pressure is required for the heat exchanger section, the velocity
head must be added to the static head as shown in Eq. 6.3. The velocity
head relation for English units is shown in Eqs. 6.2 and 6.4, where the
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238 Forced Air Cooling for Electronics

velocity must be in ft/min. The velocity head in English units becomes:

H. = (24.2 ft/sec)(60 sec/min)
’ 4005

2
] = 0.13 in H,0 (6.102)

The velocity head in metric units is obtained from Eq. 6.5a as follows:

H, = —Zil— 2“033cmHO (6.102a)
" L1277 ' '

The total pressure loss through the heat exchanger, in English units,
becomes

H =H,.+ H,=0.13+ 0.94 = 1.07in H,O (6.103)
In metric units:
H, =033 +2.39=2.72cm H,0O (6.103a)

Equation 6.84 could also have been used to determine the static pressure
loss in terms of o A P.

o AP = 0.226(45) (%) (%) (ref. Eq. 6.84)

wihiere W= 0.408 Ib/min
67.5 ducts

L = 6.2 in = length of duct

D = 0.0761 in = hydraulic diameter

A = (0.192)(0.0475) = 0.00912 in* (ref. Eq. 6.87)
f=10.0252 (ref. Eq. 6.97)

6.2 \ £0.00604\ >
o AP = 0.226(4)(0.0252) (0 0761) (0 009‘2)

=0.00604 Ib/min (ref. Eq. 6.86)

o AP=0.813 in H,0O

b 0.0656
Y S il () . & )
O e )-0o8 (ref. Eq. 6.65 and Eq. 6.98)
cAP 0813
AP=——=—"=0.9i
P= = =085~ 094 HO

This checks with Eq. 6.101.
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