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. - For uninsulated non—metallic~ducts,
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where
-U"= overall coeﬁicxent of heat transfer Btu per (hour) (square foot) (Fahren-
" 0% heit degree)
fi & surface conductance (mmde) Btu per (hour) (square foot) (Fahrenhext
degree)
fo. = surface conductance (outsxde) Btu per (bour) (square foot) (Fahrenhelt
© 7 degree). .

-z = thickness, inches. -
k = unit -conductivity -of material, Btu per (hour) (square foot) (Fahrenhext
_degree per inch tlnckness)
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- -Vancuons fromlthse welghts mnstbcéxpectadinmacﬁce. :
" Where z is small and & is 1arge, however the fa.ctor E is of httle meor-
tarice -and may be neglected. - .
: Film conductance f; for air flowing in ducts apparently. depends ‘only on
the velocity of the Z;xr and the diameter of the duct. A fairly reliable
‘nside coefficient can be calculated from Schultz’s modified equation:

0.32°"
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where . -
» = velocity of air in duct, feet per second. -
D = inside diameter of duct, feet.

(22)

Film conductance fo depends on a number of varisbles including tem-
peraturecodlla.‘lifeter aﬁd exglesmvxty of the outer surface, and can be calcu-
lated from data in Chapter 5. From this explanation, it is seen that it is
unwise to recommend a given value of U for all uninsulated meta.l ducts
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The heat loss from a given length of -duct can be expressed by. .
Q. = UPI [(” ;‘t’) 'z.]' T2

Q~ = heat loss through duct walls, Btu per hour.
P = perimeter of duct, feet. : ] R )
1 = length of duct, feet. )
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where

temperature of air entering duct, Fahrenheit- degrees
temperaturé of air leaving duct, Fahrenhert_degrees
‘temperature of air surrounding duct, Fahrenheit degrees.

The heat glven up by the air in the duct is:

= 024wt — t) = 14 4AVmpv(t1 - lz) o @
where 4 I
w = weight of air through duct ' pounds ner hour.
. A = cross-sectional -area-of duct square feet. -
Vm = mean :velocity of fluid, feet per minute.

pv = density of air at specified temperature at whlch veloclty V.,, is measured
pounds per cublc foot.

Equatmg (23) and (24):
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Let y = -21?%&' for rectangular ducts and‘7 2?}{‘""" for round ducts
and solve for & and &: . R e
Wy e D -2 _ 4ty Cpae
4= w-D (25) . L E 1) (26)

For low velocmes ‘and long ducts of small cross-sectlon a somewha.t .
more accurate formula may: be used as follows
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where

UPL
14445,V
Napeérian base of loganthms = 2.718.

z =

e

In using Equatxons 25, 26, and 27, one of the duct air temperatures will

be unknown and will be obta.med by substitution of the, other known or
assumed values.

Heat loss coefficients for insulated ducts w1th various conductivities:
are given in Fig. 16.- The conductivities of various materials, which are

based on mean temperatures, ranging from about 70'to 90 F, will be found
in Table 2 of Chapter 9. For cases where the mean temperature is other




