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HEAT BUILDING MATERIALS .

Heat Transfer Syﬁbols; Calculating Overall Coeflicients; Q_qndu:?.lvxsty :: g((::o
. us Materials; Soil Conductivity; Surface Conductance; Air pa co
ge:i]thance- Practi’cal Coefficients and Their Use; Cou.u_)ute(’i Coeﬂic}e_lgs

uWalls ,Roofs, Ceilings and Floors; Combined Ceiling and Roo o-”
' efficients; Calculating Surface Temperatures

i ditioni i buildings requires
i onditioning or heating systems for C
?l}::n?)(:slleg(rilngo}}u;ﬁe thermal grbperties of t.h(:1 walls gr_llqlogs;n% (t;ohfs s;r)gg?s.
¥ i i includes windows, doors, ceilings, X
(The term walls in this case, inc T O stosty-state
i . The rate of heat flow through the wal :
:(I)lgdsiltfiyc:;l%h;i)design temperatures is usually the basis for calculating the

heat required. For a given wall under standard conditions the rate is a

i § ci heat transmission.
i d ted as U, the overall coefficient of X
igex;f; g: lg:ber?xs:i%xne?i by test in a guarded ho{, boxdapg::i%téusgfo:h 1;; lefnz:'}i’o?xg
f the thermal conduc e of ¢
computed from known values o mal o e i saatorsals
. Because testing of all combinations _mal

?so lilixlx)grl}:(lzltg(s:able, the procedure and necessary data for %:;lculz}tl(?:mofugg
value of U are given in this chapter, _together with -tables ol P
values for the more_common constructions.

HEAT TRANSFER SYMBOLS

U = overall coeflicient of heat transmission (air to air); the time rate of heat flow .

" expressed in Btu per (hour) (square foot) (Fahrenheit degree temperature difference

i i 1, floor, roof or ceiling). The
d i de and air on the outside of a.wal , , r ceili .
E:::g%esna;glg:dt?: tl.ﬁiluiual combinations of materials, and algg ttoh’s;i]:igels ma@enals,
such as window glass, and includes the surface conductance on bo .

k = thermal conductivity; the time rate of heat ﬁow'through a?u?:ogigtieg:: {-l;a:&;
rial under steady conditions through unit area per unit ten;peﬁa erg(hour) P
direction perpendicular to the atea, T vals 10 e ave consdered homogene-

i i c ° c M - . - . . .
f)?&t)w(hﬁ;:h{igh\?:il?: %?ei‘;:rl:gt affected by variation in thickness or size of sa,’mple

" within the range normally used in construction.

C = thermal conductance; the time rate of heat flow throggth :. e:xia’:.:t;;}) ?1?:}1 ag::
of its surfaces to the other per unit temperature dxﬂ'ereﬁce he ;1; o 32 Phe torm
e applied expreqsfgled - ?tl'l }{:ragh:;gg (Zﬁ,%izegggfgggiaeoﬁnof heterogetfeoua. :
is applied to specific material , .

fpi film or 1x:urface conductance; the time rate of heat flow belt;;vf:? ogts_g;-f:{lcs :é:g
the surrounding air. Its value is expressed in Btu per (hour) ésqare  foo, of sriace)
- (Fahrenheit degree temperature difference). Subscriptsi an tg\iely
tiate between inside and outside surface conductfmces, resp(;lc t, ﬂo;v thn.)ugh o aic

a = thermal conductance of an air space; the time rate of e}a How b e to o
space per unit temperature difference between the bot}z}nda{ly.iugeacr eé) e value e o
presed i B et Do) o et i Lo
:ﬁ:i)z;ﬂ?oagrai%a:gésc(;fae:l:t:: o? ltfhe boundary surfaces. The relationships are'not

~ tion. .- -
linear, and accurate values must be obtained by test and not by computatio

is obtai iprocal of heat trans-

= i . Its value is obtained from the reciproca -

' ferlis—;; hé';?:& B?I?Ital? °ec , for Z.a “It is expressed in (hours) (sqfugrze5 f;«i’t&k(il?ﬁgzna
heit degfees) per (Btﬁ).’ For example, & wall with a U value of 0.25.would,
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