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TaBLE 2. APPROXIM

CHAPTER 5

ATE UNIT CONDUCTANCES FOR THERMAL CONVECTION FOR
SeveRaL FLow SysTems (Concluded) -

Heat Transfer
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¢ cross-section).

dulus, dimensionless.

101

— fluid mass veiocity, pounds per (hour) (square foot of flow

Case SysTEM V- v . '

.Hear TransrER EQUATION® Reveg.
AND 178 LIMITS OF APPLICATION ENcgy

Forcep ConvECTION

9 ‘Same as Case 7.

General Equation (Laminar Flow) 3
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For (T) < 500,000

ke (average) = 2hex

10 Same as Case 7.

Eguation for Air 1 3
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For (‘70) < 500,000

Free CoNvVECTION®
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Free convection past a heated hol-'izontal
cylinder.

Equation for Air B 5
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.| Free convection past a single vertical sur-
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Eguation for Air 6
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surface (face down).

Free convection past a heated horizontal

Equation for Air . 5

be = 02 (£)" (5)"

100 < NG, < 107
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® Fluid properties should be evaluated at the arithmetic mean fuid temperature, i = (¢ gurace + ¢ fluid)
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divided by 2.
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NOMENCLATURE AND_]?IMENSIONS'FOR TABLE 2

1]

cylinder diameter, feet. :
subscript denoting film.

3
- f

beat capacity at constant pressure,

Btu per (pound) (Fahrenheit degree).

Nch: - ‘?;18: 1:.ohfm-xrxx‘fal conductance by convection, Btu per (bour) (square foot)
. a it degree). ]
= g:hmlgllh:;nducgtivity, Btu per (hour) (square foot) (Fahrenheit degree
per foot thickness). |
— a dimension of the system, feet.
m=a subseript tgxenmﬁnfes mean.
= atmospheres.
lf = gﬁﬁ:’(atmos henc)_atmospheres.
‘i = temperature, Fahrenheit. .
Fahrenheit, absolute.

— fuid velocity, feet per second.

“ = 4 dimension of the sysiem, fsgt.
) Z = :nd;ncrement of the quantity referred to.
p = fluid viscosity(,ig)ounds er tghottu') (foot).
= i oun er cubic foot. . . -
: = ?neﬁnmniit;g;: geferrinlg) the quaatity to a point not directly affected by the
+  phenomenon in question. . .
TasLE 3. RaprarioN Facrors or EMIssIVITIES, €*
For the determination of factor Fe in Equation 8
FRACTION OF BLAck-Bopy ABBORPTIVITY
DIATION YOR
CLass SuBPACES Sovan
. At 50-100 F At1000 F RADIATIOR |
nall hole in a large box,
1 A,ss;ﬁere, furnace, or enclosure| 0.97 to 0.99 | 0.97 t0 0.99 | 0.97 t0 0.99
2 | Black non-metallic surfaces
such- as asphalt, carbon,
slate, paint, paper.......... 0.90t0 0.98 | 0.90t00.98 | 0.85 t0 0.98 .
3 | Red brick and- tile, concrete )
and stone, rusty steel and |.
iron, dark paints (red, . .
brown, green, ete.). ........ 0.85 %0 0.95 | 0.75 t0 0.90 | 0.65 to 0.80
4 | Yellow and buff brick and .
stone, firebrick, fire clay. ... 0.85t00.95 | 0.70 t0 0.85 | 0.50 to 0.70
5 | White or light-cream brick, .
tile, paint or paper, plaster, . .
~ whitewash............ 1 0.85t00.95 | 0.60 t0 0.75 { 0.3 10 0.5
6 | Window glass........ e 0.90t00.95 | ........... Transparent®
7 | Bright aluminum paint; gilt : .
of bronze paint..:........ ..[0.4t00.6 . 0.3t00.5
8 | Dull brass, copper, or alumi-
pum; galvanized steel; pol- R
| ishedarom.................. 0.2t00.3 0.3t00.5 0.4100.65
9 | Polished brass, copper, monel
metal. .. ..oooiiiiiiiia 0.02t00.05 | 0.05t00.15 | 0.3 t0 0.5
10 | Highly polished aluminum, tinj -
plate, nickel, chromium..... 0.02 to 0.04 | 0.05 t0'0.10 | 0.10 to 0.40
 Emissivities of other materials may be found in Reft 4. ® Reflects about 8 p

parts (ekcepting in-some problems involving interreflections, where it is
not possible to divide the product (FaFs) into separate terms): :

the Stefan-Boltzmann radiation constant = 1730 X 107* Btu per (hour)
(square foot) (Fahrenheit degree absolute temperature to the fourth, power).
the geometrical factor which is dimensionless and < 1. This factor accounts
for the shape and relative position of the two surfaces. The value of Fa = 1
may be used in the cases of large parallel planes, long concentrit cylinders or
smaller bodies in large enclosures. L N .

Fx = the emissivity factor which is also dimensionless and < 1. This factor ac-
counts for the absorption and emission characteristics of the surfaces for the
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