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EE - ' - 'is other than that at which the test was conducted, a correction.should be
i- - - K . made. However, in most cases the effect of thxs facton will be small and
‘W _ 1 £ may be neglected.
B 4 . : Ry % . e o Examplc 4, Determine the entenng air temperature and heat loss fora duct24 X 36
4 0.6 x : - - - ’ . in. cross-section and 70 ft in length, insulated with 3% in, of a material having a con-
4 ‘ - ’ . 17 <A RN 3 ductivity of 0.35 Btu at 86 F'mean tem ture, , carrying air at a velocity of 1200 fpm.
N I EEERERREE // g : ) measured at-70 F, to deliver air at 120 F with air’ 'surrounding the-duct at 40 F. - -,
4 paiil . ’ Solution. Referring to Fig. 9; the ovér-all heat’ transmission coefficient is found to: be
; & A ’ 0.49 Btu. From Table 1, Chapter 3 the density of air at 70 F and 29.921 in, Hgis found
e B - /1 | ’ to be 0.0749 1b per cublc foot Substituting thase and the other gwen values i Equa-
4 ‘e -, // : . L B tion 13
= % . - : . _ 28.8X6X1200X0.0749-i453
. e 05 ' ) 0.49°X 10 X 70 T
“F 1 & : 120 (45.3+1) — 80 - . ..
.- e &7 . - . b= 453_1 — =1123.7
-8 5 o : ) P
e S ' ’ Substltutmg in Equation 11: . . 5 B
a S AARERERERE AR R RN 4
E.os ‘ 74 Q—049x1ox7o[(w) 40] 28100Btuperhour
[~ ’ B\
124 4 -
" x // 4 . qt ,/ T ’ For special considerations which: apply to msulatxon of ducts in marme
= : . - a . mstallatlons see Chapter 49. ) :
g - / ) . \/// . R o LETTER SY'MBOLS USED IN CHAPTER 41 :
~ o« . . . . : 1 -
T vl : o . : \wo' = absolute’ vxscosnty of air under actual (operatmg) condmons, any ‘consistent:
a.
03 //‘ . * units.
- E ' . . /( | A7 " usi’= -absolute vxsoosnty of air- under standard coudmons, any consistent umts A
s 4 . re pa = density of air, pounds per_cubic foot. L
= /" d Y L " ¢o = density of a1r under actual (operatmg) COﬂdlthnS, any oonslstent units.
g // . ”%_/’ . es = density of au' “under standard cOndltanS, any consxstent units, | °
@ LA rd P g "‘ov = density of airat specnﬁed temperatureat which velocrty, Vm,lS measured pounds
e .3 ;
> o2l——L- : » - .. .. .er cubicfoot. = e .
~ 2 // 11T 2111 " A°= cross-séction area of duct square feet. . v ,
= . /// : 1" j ;.: @ = length of one side of . rectangular duct, feet or. mches (Other sxde is b ).
S . ) =i .. -1 : . & .= length of one side of rectangular duct,; feet ‘or. mches (Other stde is a. )
= /// . ,'/"/ D = inside diameter of conduit, feet. L
5 =T | | | L4+TT" ¢ wiod = equlvalent diameter,-feet or mches
- = 1.4 .. ¢ = Naperian base. of logarithms = 2.718." ) )
R §°'l —— ’ i A  noni-difnensional frictibn coeﬂicxent - A . e
- B - fir = surface conductancé (inside) Btu per (hour) (square foot) (F ahrenhext degree) .
4 : fo = surl'aoe) oonductance (out5|de) Btu per (hour) (square foot) (Fahrenhelt,
- - T egree RN
. i i g = acceleration due to gravity, 32.17, feet per (seooud) (se(:cmd) o
Lo R TS L R E : kL N ! o . o ’ho = 'friction loss under actual (operating) oondltnons, any consnstent umts e
At ] et SR e B SRS B e TN =545 050 . = friction loss, feet of fluid flowing. L
‘- 020 0.25 0.30 (:J 3§E R ho \?RMF!ER 'SQFT. - : hs friction loss under standard conditions, any consistent units. . -
. . CONDUCTW"Y OF INSULATION (k) (BY CKNESS) Pt S . . hw = velocity head or pressure, inches of water. ) : . )
Mg - - . . PER DEG FAHR PER INCH TH) o _ . 1 = length of conduit, feet, - - . ;
. ) - . P = perimeter of duct feet.
Fi1c. 9. HeaT Loss COEFFICIENTS FOR INsm_AmD Ducrs? . . K Q@ = heat loss through duct walls, Btu per hour. , . : . .
. . o LT ) : P & = temperature of air entering duct, Fahrenheit degrees R !
e ) : A ) . ’ ) . : Co .. bk = temperature of air leaving duct, Fahrenheit degrees.
X % . "aFor round ducts less than 30 in. diameter, increase heat transmission values by the percentages shown. - " 13 = temperature of air surrounding duct, Fahrenheit degrees. : RO
L - o . ) - . . . ’ . U= tiherma)l transmittance coefficient, Btu per (hour) (square foot) (Fahrenhelt s
.. v — "r — " % i 1K PR V' = fluid velocity, feet per second. . ] : A SN
. . HICKNESS OF INSULATION (Inches) Jo . : _ . Va = velocity of air in duct, feet per.second. . o -
: " 71te 30 in. Duct Diameter. . 1% - | 2% 3% 4% . - Vm = velocity of fluid, feet per minute. T ’
% L ST 21 o 30 in. Duc o T . . aq 5% | 1% e o . W = weight of air through duct, pounds per hour. .- -
- .7 12to2lin.Duct Diameter . Rl R | G T " x = thickness, inches. : T




