94 .. CHAPTER 5 ’ ..1:1952 Guide Heat Transfer o -,-4;‘,._‘.-1., . . .95
- Twm 2.°Ar PROXIMATE UnIT FQONDUS""ANCES %OB m‘?‘g““ Convmon ok 1. g = body force per unit mass, feet per hour per hour. (For static system on
: SEVER“‘ Low SYSTEMS (Cone ) . S earth g = 32.2 X 3600* feet per hour per hour.) .
. DR R . Hpar T n Equarions S - G = (111.xmp S znass ﬂo;v per }u}ilt cross-sectlonal)area formal to flow, pounds
Case | - - SysrEM mewm Ar ENCB . o r (hour) (square foot of flow cross-section
NS B - . anp IS OF APPLICATION . Ng:r = (p}e ashof modulus, dimensionless (Ng: = D3%?8Al /p’)
* ' Forcep CoNvEcTiON  ° : ’ h, = average unit thermal convective conductance from the leading edge of
- - . surface to the position z, Btu per (hour) (square foot) (Fahrenheit degree).
.. [] . Same as Case 7. T General (Laminar-Flow) 3 - hex = local unit thermal convectlve conductance,  at the ition z from the
- . W . ' 2G\ 05— fopp\ 18 T leading edge-of surface, Btu per (hour) (square foot) (Fahrenheit degree).
. ’ . * _0'332 ( ) ( ) e R k = thermal conductivity, Btu per (hour) (square foot) (Fahrenheit degree
R - per_foot thickness).
;;?jor (,—-)<500£00 L l = a dimension of the system, feet . < i
: 8 iy - m = a subscript denoting mean. o h '
. Bo toversgmy = Zhex P = pressure, atmospheres — - - :
10 : - SameasCase7. - ) ‘Bquation for Atr ' 3 P, = pressure (atmospheric) atmospheres. -
’ " (Laminar Flow) t = temperature, I1;‘11 renheit. bsol
(o p)os . T ="temperature, Fahrenheit, absolute. - ,
Bes = 0”552(7")" =g . u = fluid. velocity, feet per second e
V = volume, cubic feet.
For (—;) < 500,000 z = a dimension of the system, feet. 1 a
chn CONVECTION® - 8 = coefficient of cubical expanslon B = —( )p) for: perfect.gases 8 = l/T
- var
1 . Eguation for Air 5 . At'="difference .between wall and fluid: temperatures Fahrenhelt degrees
C 2 P\OS fAI\OB o .- p = fluid viscesity, pounds,per..(hour). (foot). .
3= 0271 (F') -I—)-) . : p = density, pounds per cubic foot. .
°r - M - ) © o = infinity, referring the quantity to a pomt ‘not du'ectly affected by the
W< NG <W0 . T phenomenon in questlon )
Free W’;;’e"“"n past & he&"ed horizontal |- . . N Coer TasLE 3 RADIA'HON FAc-rons or Emrssrw'nlas, e
m — = Fquation for A . . . B For the deterinination of facto? Feiin Eguation’ 3 .
: si-(E ayes | ' Fracriox or BLaox-B .nmm
| I S s e 2 CUAE Y I N T
Y 7 : SR BENEY: Fhye
. 0SNGy .<“1°’A‘ - o _ o A _ At 50-100F | At 1000F Ravration
5 : ho=0420(,,—°) ( ) - LA e nale in 8 larg box, aphers, ¢ e o'§7to65e 0.97 0 0.99 ;owmoos"i
1 soti i ertical” A . c | enclosure. . ... ..iiiiiitiieiiieieiitan, . . .97 to 0.99. -
Frf::econmhon past & smgle vertical gur- 1ot < NGr < 102 ‘2" | Black non-metallic suxfaees such as'asphalt, car- | S I S
- R - bon, slate, é)unt,pa ....................... 0.90t0 0.98 | 0.90t0 0.98 |.. 0. 85&00 o8-,
13 Eguatwon for Asr 5 3 | Red brick an , concrete and stone, rusty steel . - :
o.50 on N and iron, dark paints (red, brown, peen ete.)..|"0.85t00.95 | 0.75400.90 | 0.65 to 0.80
Be = 0478 ( P ) & (ﬁ) 4 Yellow and bufi brick and stone, firebrick, fire .
e = 0. P, 7 5 clay 0.85 t0 0.95 | 0.70 t0 0.85 | 0.50 to 0.70
100 < Ngp <10° ’ 0.85 10 0.95 | 0. ©0.30 to 0:50°
N . [ .| 0.90t00.95 | ... Transparent®
; Free eonvectmn t. a heated horirontal o . ¢ 7 Duflm alummum paint; gxltorbrome pamt.... i} 0.40t00.60 } ... 0 30 to 0. H)

! surfaoe( . LA 8 brass per, or aluminum; galvamz d .
= p— T e L P LU R L
W 14 ) A 'quation for Air - - X 'olishe m&seopper,nmneme .} 0. X .05 to 0.

§ i i‘—— L- : - 10 | Highl, lished al , tin plate, nickel, N e
LI : ¥ b = 0.239 (-5)” & ; mfim e umbinum, tin plate, nickel, | |\ o 005 t00.10 | 0.10 to 0.8
) ; P ¢ P 1 s - B
ki - \ . 1< Ng, <107 - - - A T, .' Emmvma of other matem!a may be found in Referenee 4 8 Reﬂects about 8 pereent.
H f R Free convection past a henﬁed honmntal = ‘ -
B _ " surface (face’'down). N e K fourth powers of the absolute surface temperatures (T — Tz‘) The pro-
b :  Fluid properties should be evaliated st the srithmetic mesn fuid tempersture, i, = (t saries + £ finid) | portionality factor (¢FaFe) may be conveniently separated into three
- divided by 2. itable appiiziraations to longitudinal flow in ou;e“hm’m- '{ inders. s Pazts (excepting.in some problems involving interreflections, where it is
3 ese ex cxrcular . o
Bt 1 it dim ossibl Vi roduct
- H pmv:ded ttﬁm Bydrauhc dmmgser:;ﬁl Gyed sa é!:m ndui ens;nﬂpaﬂmd] o e o om-cireula pmm_ S D ible to’ d1 ide the prod (FaFg) into separate terms)
eter. By o = the Stefan-Boltzmann radiation constant = 1730 X 10772 Btu per (hour)
vecti ecreases to , and for high . :
m;Ff:cl:;g ':wﬁﬁd':?%a"‘%’{i’.‘éi‘fxg‘?;‘ém eﬁ;ﬁgmp:nmeggnent equal mdzi :mpﬁmg{e inthe - F. oo (square foot) (Fahrenheit degree absolute temperature to, the fourth power).
b inter te range indi . a = the geometrical factor which is dimensionless and < 1. This factor accounts™
i - ~ for the shape and relative position. of the two surfaces. The value of Fa = 1
: -, N OMENCLATURE AND DMENSIONS FOR TABLE 2 - - : llw.yl lbe xtx)seéi in the cases o llarge parallel planes, long concentric cyhnders or
A : - smaller bodiés in large enclosures.

- cp = he‘l‘t gapaglty at coxfxstant pressure, Btu per (pound) (Fahrenheit degree) Fg = the emissivity factor which is also’ dnmensmnless and < 1. This factor ac-
; D = cylinder diameter, fee > counts for the absorpt.xon and emission characteristics of the surfaces for the
LR f = subseript denoting film. - T ] S
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