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280 CHAPTER 12

TaBre 12. ToraL EQuivaLENT TEMPERATURE DIFFERENTIALS FOR CAwm.ume
HeaTt GaiNn THrRouGH SUNLIT AND SEADED ROOFS

Sox Toun

Descarerion or Roor ConstaucTion® AM, P.M.

sjo|js|4fe]|s|uo]us

Lrarr Consraucrion Roors—Exposzp 10 SoN

17 Wood® or :

1” Wood® -+ 17 or 2" Insulation 12| 38| 54/ 62|50{26|10{ 4| 0
. Mupiox ConsreUcTioNn Roofs—Exrosibd 70 Sun

2* Concrete or

27 Concrete + 1”7 or 2 Insulation or 6] 30| 48/ 58|50 3214 6] 2

2* Wood® :

2* Gypsum or

2" Gypsum + 17 Insulatlon

1'3&“:}:" + 4" Rock Wool

27 Wood® or 7 Roc 00

2" Concrete or{in Furred Celhng Of 20 40152 |54)42120|10| 6

27 Gypsum

47 Concrete or

4" Concrete with 27 Insula.tlon 0| 20| 38,50 (52|40{22f12]| 6

Hnn Conerrucrion Roors—Exrossp 1o S8uxn

6" Concrete : 4 6 24! 381 46
6” Concrete + 2" Insulation 6 6 20} 3442

32118112
14

S
%
8

Roors Covrrep wrra Wirze—Exrosep 10 Sux

Light Construction Roof with 17 Water 0 4 162211811410 2} 0

Heavy Construction Roof with 1 Water | —2| —2| —4( 10 (14 {16 (14 [ 10| 6

Any Roof with 6° Water -2, 0f O 6/10{10| 8} 4| 0
. Roon wirR Roor Brravs—Exroszp 1o Sux

Light Construction ' - o "4 12018 |16(14|10]| 2] 0

Heavy Construction . -2 -2 2 8|12 12/110] 6

Roors IN 8mapx

Light Constructlon ’ —4 0 6/12|14(12| 8| 2| ©
Medium Construction —4 —2( 2} 8|12 10 6| 2
Heavy Construction -2 —2 0 4] 81010 8| 4

" ® Includes { in. felt roofing with ar without slag. May also be used for shingle roof. ® Nominal thickness
of the wood. . .

NOTES FOR TABLE 12

Total heat transmission from solar Heat transmissiont

s Beed e ki radiation and temperature difference Eqmvalant temperature coeflicient for sum-
between and room air. Btu differential from above mer Btu per (hr)
per (hr) (sq ft) of roof area table (sq ft) F deg

Source Calculated by Mackey and Wright method (see reference hst) and adjusted after studying
ASH E original test data. Fstimated for July in 40 deg north latitude. (For sul—ur temperatures used in
m!uulanona ses Table 11. ) For typical design day where the m, t is 95 F and

minimum tem; {)crature at night is approximately 75 F (daily range of temperature, 20 F) mean 24 hr tem-
perature 84 F for a room tem ture of 80 F. All roofs have been mumed a dark color which absorbs 90
pernent of solar radiation, and reflects only 10 percent.

pplication. These values may be used for all normal air ditioni ti usually with

oorrectxon, in latitude 0 d%&o 50 deg north or south when the load ia calculated for the hothe'. weathar Note
b explains how to sdqust e temperature differential for other room and outdoor temperatures.

3. Peaked Roofs. If tho roul s peaked and the heat gain is prinwrily due o solsr radiation, use for the
area of the roof, the nea projected on a horizontal plane.

4, Attics, If tha oulmg is msulstad nnd if a fan is used in tha attic for positive ventilation, the total tem--
diff ecreased 25 percent.

‘p to tho sun may be d
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A,,h" ts = temperature differential for the same wall in -Indo for dmmd time of day; obhmod from T.bh
12.
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Wdﬂmumm ' dcu'qn‘
sﬁm““ Ifm perature is different from the base of
fl:ﬂ‘:g 4 nn Wanltﬁhadng:rl:neauumta(orlem)thanlSdeguddthomh(arauhtnct

; mnyfmm)thnnbon erent
tbe d :Mm“a,m”.q/ummwadhaQan‘o .. If the daily range of temperature is less than 20
d ‘ddldgtamzd lower daily range; if mngeugmatqrthanmdeg,submctldgfor
eg, 3 deg higher range. For example, the dulymgemMu.lm da is 13 deg or 8 deg lees than
g‘:’e’&m the carrection is + 4 deg at all hours of the day.
: Cndl uldnotbetakemfor light colored roofs except where th permaneneoof the '3
Light Colars. t shot in rura) areas or where there ix little smoke. When haextqnm-n#h
bthouunlsahﬁl:eohr such as white or aluminum (which shsorb approximately 50 percent
the radistion) addtothetcmpmturedxﬁmnhal formofmshndoss percent
dmmgmnmbetwunthem!msunnd in shade. When the roof exposed to
lot such 2 light grey, blue or green, or bright red, add 80 percent of thix difference.
me,”nmmm;:unmwududbnlhanmdth and in other months. The table values of tem-

6 minus’ room s dif-

the sun is a medium

peraturs diff be app rrect for a roof in the following months:
Nortr Larrops Sovura ﬂ'rvn;:n?

;. ' Lati- s : .
{::li; Months tude | Months .
(dez) . (dez) : :

the ‘ 0 All Montha
18 ﬁg ﬁgnthﬂ 10 All Montbs
20- | All Months except Nov, Dec, Jan 20 All Months exeept May, June, July
20 Mar, Apr, May, June, July, Aug, Sept 30 Sept, Oct, Nov, Dec, ln. Fob, Mar
40 Aprl, May, Jupe, July, Aug 40 Oct, Nov, Dee, Jan, Feb
50 May, June, July 50 Nov, Dec, Jan
For otber months, tho total diff ial (x) may be imated by the use of the following

formula:
‘x='l-+'l—.(‘v-

1 through glass, Btu per (hr) (uq tt) for fiat skylight in July, 40de¢
Y e reds (ate Hoas valie ve of time).

I = same as Iy except use the maximum .value for flat skylight, tor month and latitude duired for *
tx.

ty = temperature differential for particular roof exposed to sun for the dumsd tuna o( dny ﬁmn Table
13,

(Note that this maked adjustment only for solar radiation and that Mcn mag be uddttwml cornctwu Ior out-
door tsmperaiure.) .

Tables 12 and 13 are based on an equatlon re-arranged from Equatlon 5
to read:

,i-U{c_-{-x(t.‘—'t..)—-ﬂtd o 0

Tet to + N (t* — tn) = iy, anet equivaient outdoor temperature for com-
bined periodic and mean heat ﬂow Magnitudes of £, will vary cyclxcally
w1th time. Then,

q A .
i~ U(t,.— tl) ()]

which is a simple form analogous to the steady state equations of Chapters
5and 9. The rate of heat flow is obtained by multiplying the overall heat
transmission coefficient of the structure by the eqmvalent temperature
differential obtained from the tables.

Tables 12 and 13 were developed by using an outside surface conductance
of 40 and an inside film conductance .of 1.65 Btu (hr) (sq ft) (F deg).
A reduction was made in the temperature differentizals for roofs amounting

- %0 some 20 percent of solar radiation as explained by Stewart.? " This was

to compensate for several factors, one of which is the radiant heat lost to the




