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DESIGN HEAT TRANSMISSION COEFFICIENTS

; Soil Conductivi

fating Overall Coefficients; Overall Coefficients and

Heat Tr Symbols; Surface Condh
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Froming; Yentilated Aftics,

Foundation Coefficients; Glass Coefficients; Wind
Conductivity of Industriaf Insulations; Bare Surface Heat Losses; Heat Flow Ci feuluti

Effects; Calculating Surk " ;
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TBE DESIGN of s hentmg refrlgemtmg, or m eondl—

otber fluid. Tta value is expressed in Btu per (bour) {square
foot of eurface) (F: hest de erencc .

i and o are usually to denote inside and ou

system, i ! n
mmngofpxpmgmdduct.s,orﬂle uats of the th

- perfommmufpaMOf the system, is based on the principles

of heat transfer given in Chapter 4. The equations thai are
most widely used to estimate the heat transfer loads that are
ch;:gubletotbevmouspartswtﬂusu&ﬂyde&ermmetbe
rate of heat transfer under steady-state oondmons at demgn

surface conductances, respectively.

a = thermal conductance of an air space; the time rate of
heat flow thro a upit ares of an air space per unit tempera~
tore difference the faces. Its value is ex-
grmed in Btu per (hour) (square foot of aren) (Fahrenheit
_ degree). The conductance of an air space is dependent on the

temperature difference, the height, \‘.he dept.h, '.he position,

and of the Smoe

temperatures. For a given part under
this rate is a specific value, designated as U, t.hewaullaaeﬁ-
cient of heat transmission or thermal transmittance.
This chapter is d with the ts and p. d

for determining such coefficients, and mcludes 8 bnef discus-
gion of facwm that may affect ﬂxe valu- of thm ooeﬂime.nta
and the perf of thermal i C may
be determmed by test or they may be eumputed from known
values of the thermal conductance of the various components.
The procedures used for ing coefficients are illustrated
bymmplaand because it is impracticable to test all com-
binations of materials, tables of eompuwd design values for
the more common constructions are given. :

HEAT TRANSFER SYMBOLS
U = overall coefficient of heat transmission or thermal trans-

mittanco (air-to-air); the time rate of heat flow expressed in
Btu per (hour) (squace foot) ( de;

the relationships are not linear, accurate vnguas must be ol
tained by test and not by computation.

« — emissivity; the ratio of the total radiant Bux emitted by
nmrfmemt.hnemu.edbyanldmlblackbodyntt.h:ume

tempcrature
m the mrf‘ ‘;ﬂeczott.hesuﬂ?
ermmvma of bounda.ry aces an =ir space;
boundancs n;e nsumed to be pamlle.l and of large dlmenxmns 23
to the

r= surfm:e reflectivity; the ratio of Lhn radiant flux xeﬂect.ed

by an opaque surface to that falling upon it.
B (.hennal resistance,the reciprocal of a heat transfer
) Cf,ora.lunmtul?a.hrenhext
d per Btu/(hour) ( foot). For example, a wall with
value of 0.25 would have a resistance value of R = 1/U
= 1/025 = LOm.Thewordmmbungu:edasmabbmmmn

for resistance unit.

SURFACE CONDUCI' ANCE

legree
erence between air on the inside and air on the outside of a
wall, floor, roof, or ceiling). The term is applied to the usual
combinations of maumala and also to single mtensh nuch as’
window glass, and i the surface n both..
gides. This term is frequently called the U value.
k = thermal conductivity; the time rate of heat flow through_ .
a homogenecus material mdy-«tat.e condmonn, u:mush
unit area, per unit in the
pendicular to an isothermal surface. Its um'. is Btu per (hour)
(aquare foot) (Fahrenheit degree per inch of thickness).

terials are considered h ou:geneouawhmth:valueoltbﬂherml .

conductivi is not affected b achmgemt.hxcknmormm,
(.hmthctly;nngn y

Some

are Dot isotropic with res to thermal co.uducuvuy Care

should be taken that {.he tat met.hod used is suitable for the

particular material and gives a value of conductivity applwnhle
to the intended use.

. C = thermal eonducunce unit area; thermsal conductence

ghiuunm“Bwper(hour) {Fahren-

heif average temperature difference between two sur-

m—eondmomn& &nd refrigerating engiceer,

ever, dealing ly with compound walls wi pan.llei

surfaces, makes eon.mimble use of the term unit conductance, or

conductance cpa- unit ares, and has therefore continued the use

“’:h:hl term conductance. The average temgeratme is one

ﬁhewnmmnofgememmmnuappTMm
?Peﬂﬁ materials a5 used, either homogeneous or heterogeneous;
or the thickness or construction stated, not per inch of thickneas.
f= ﬁlm or surface conductance; the time rate of beat ex-
and ion of a unit area

Ofnmrfacemﬁhllbe.w dings and the ding air or

md?mm Impon-hh\.yh(f-hnchxm:..lmn-dh'l‘cll Insulation

part of the sur{aee conductance is markedly

flected by air This is ilh d by Fig. 1, which
-shows the results of tests' made on 12-in. square samples of
different materials at 8 mean temperature of 20 F, and for

- wind velocities up to 40 mph. These conductances inctude'the

“radiation portion of the coefficient which, for the conditions
; of the tests, was about 0.7 Btu per (hr) (sq ft) (F deg). More
recent tests? on smooth surfaces show-that surface length also
significantly affects the ion part of d

average value decreases as the surface length increases. More-
over, observations® of the itude of low temperat

. ant energy ived from door sur dings show. dmt
only under certain conditions may the outdoors be treated as
a black body radiating at air temperature.

THERMAL CONDUCTIVITY OF SOILS

Table 1 gives thermal conductivity values of various soﬂs
The effect of texture, moisture content and dénsity are indi-
" cated. Detailed discussion may be found in Refexenee 4 ¢

CALCULATlNG OVERALL COEFACIENTS
The total resistance to heat flow through a flat ceiling, ﬂoor,
. or wall (oracurvedmxfweﬁtbccummmusmaﬂ)lsnumm
callyequnlwthesumuftherwstanwsmsem
Rr =R+ R+ By +' R4~ "+ Ra,
where Ry, Rs, ete., are the individual remtanees of- dxe
components, and Ry is total resistance.
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