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+LapLE 11. 'SuMMER COEFFICIENTS OF Heat TransmassioN U oF FraT Roors
Coverep Wita Bumtt-Up RoorINg®

" Btu per (hour) (square foot) (F deg diﬁ'ermce between the air on the two sides)
InsurATION ON ToOP OF DEeCE .
(Covered With Built-Up Rooﬁjlq)

AR
No Ceiling— Furred Ceiling with
Tyrr oF Roor DECK THICKNESS OF Undeﬁ‘;de °§,R°°f Air S"’ﬁ%i‘ﬁ:ﬁ:} Lath
¥ pose: an
Ceiling not shown ~R?f:c}?;§$ . -
No | Insulating Boardd | No | Insulating Board? -
In- Thickness, In. In- Thickness, 1.
sula- sula- | —— "y 1 o
tion | § 1 | 1y] g Jtion] & 1| B) 2
Flat Metal Roof Deck 4 Ply
Felt - 0.73 | 0.35] 0.3] 0.17] 0.13) 0.40 | 0,26} 0.18} 0.1410.12
Ditto i . . .
+ 4 in. Slag . 0.54 | 0.30| 0.20] 0.16} 0.13} 0.34 0.22) 6.16! 0.13[0.11
4Ply
Felt u 0.67 | 0.33] 0.22} 0.17 0.13! 0.38 | 0.24; 0.18 0.14{0.12
Roof
- o |
Ditto .
+ § in. Slag 1% 9.50 0.28 0.20] 0.15} 0.12 0.32 | 0.21} 0.17 0.130.11 -
0.65 | 0.33} 0.22 0.16} 0.13] 0.37 | 0.24 0 187 0.14.0.12
0.50 | 0.31} 0.21} 0.18 0.13! 0.36 | 0.231 0.17 0.1310.12
0.54 | 0,30 0.20 0.16] 0.13 0.:}3 0.22] 0.17} 0:13[0.11
0.49 | 0.28{ 0.20] 0.15 0.12| 0.31 | 0.21 0.18) 0.130.11
0.4 | 0.27] 0.19 0.15 ¢.12| 0.30 | 0.21} 0.16] 0.13]0.11
0.42 | 0.26] 0.19] 0.14 0.12] 0.29 | 0.20 0.16} 0.13]0.10
Gypsum and Wood Fiber?| 4 Ply |
on #* Gypsum Board Felt 23 |0.3¢ | 0.23] 0.171 0.13; 0.12 0.25 | 0.18] 0.14] 0.12/0.007
Roof 3% 0.28 | 0.20) 0.15] 0.12 0.11} 0.21 | 0.16] 0.13 0.11]0.084
Ditto 3 0.20 | 0.20} 0.16} 0.13 0.11} 0.22 | 0.16} 0.13 0.11]0.093
+ 3 i, Slag 3 0.25 | 0.18] 0.14] 0.12 0.10] 0.19 | 0.15] 0.13 0.10(0.090
P -
. X
Wood® 4 Ply 1 0.43 | 0.26] 0.19] 0.15! 0.12| 0.29 | 0.20] 0.15 0.13/0.11
Felt . 13 0.33 | 0.22] 0.17] 0.13 0.11] 0.24 1 0.18) 0.14 0.12]0.09°
Roof 2 0.20 | 0.20] 0.18} 0.13 0.11] 0.22 | 0.16| 0.13 0.11/0.094
3 0.22 | 0.16] 0.13} 0.11 0.09§ 0.17 | 0.13| 0.12 0.100.085
1 |o.35|0.23 0.7 0.147 0:11} 0.25 | 0.18] 0.14 9.12]0:10
Ditto 1% 0.29 | 0.20] 0.15] 0.12 0.10 0.21 | 0.17] 0.13 0.11}0.083
———— f— ++ 4in. Slag 2 056 | 0,18} 0.14} 0712| 0.10] 0.20 | 0.15) 0.13 0.10{0.080
3 |0.20 {0.15]0.12| 0.10}.0.09 0.16 | 0.13] 0.11 02090.08!

& The summer cosficients are considered temporary, and Have been calculated with an outdoor wind

velocé:{ of 8 mph. For summer an jnside surface conductance of 1.2 has been used instead of the r

1.65 value. In all of these roofs a 4 ply felt roof has been assumed { in. thick, thermal conductivity = 1.33.
Pitch and slag have been assumed as an additional thickness of } in. which has been assigned thermal
Auetivity = 1.0. In both cases thermal conductivity refers to one snch thickness. 3
. bg7} percent gypsum, 12} percent wood fiber. Thickness indicated includes # in. gypsum board. This
is a poured roof. -

-~ ¢ Nominal thickness of wood is specified, but actusl thickness was used in calculations.

. 41 corkboard insulation 2 sed, the coefficient U may be decreased 10 percent.

A method of determining heat flow rates, when structure is not given in

Tables 9 or 10 is illustrated in Example 7.

Ezample 7:'A 4 in. stone concrete roof covered with an average depth of 4in. cin-
der concrete (k = 4.9) on which is plnced a § in. thick felt roof with } in. pitch and slsg
surface, is exposed to the sun. The location is the central part of the United States:

Basic Principles

Cooling Load Co ' :
v , 297

Design temperatures are: outdoor 95 F; dai i
F. Find the heat flow rate at 2:00 p.m. f?):l};yd;‘;nig: ‘?gl;ieg; indoor témperaturo 80

L Son: . . f sel . 1 7 ;
SOIuhO_u For the purpose ot se GCtlng the “q (4 ature diﬂe’ e"’hal: this
const.

ruction is assumed to be equal approxxmal;ely to an uninsulated 6 in cbncrete

roof, for which the equivalent tem i

i ] nperature is found i :

:iog;lugn ?fC ’Il;able 9. Cslculate the overall heat transmit:s)i(t;l(l3 '38 (é;?.g_ kS o
¢ 0 apter 9) of the roof as follows: -coe cient U (see Bqua-

1 4 4 0375 050 = 033.
i 12 12 49 + 133 + 1.00 + 4.0

e heat flow rate is then 38-3¢ 0.33 equals 12.5 Btu per (br) (sq ft).
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Fre. 2, 1
. INsTANTANEOUS HEAT-BALANCE CONDITIONS ON A GLASS SECTiON

TABLES FOR CALCULATING SOLAR HEAT GAIN
THROUGH GLASS AREAS

In order to set forth rinei
throyorder et forth the principles involved in calculati
b gh glass areas, the general instantaneous heat—balancemrilz}:&?); g‘(r)i‘ilv

rese] i
presented. It will be shown schematically in Fig. 2. The net heat

gain for the indoo i

Some door space is the result of several contributi
energyol;:;:ﬂw;t;gn: concerning the behavior of glass l:vile? lxl‘gsl;)%(ght%ng;;?na.
S o a better understanding of the heat-balance relatlia‘ollllt :

0 various d
0.29 and 4.7
:lld t}?e remainder is

Or i
Y Ing approximately 94 percent and reflecting 6 percent. Only a

gligible amount of radiant
ot ot iant energy from a surface at 450 F
f orter than 4.75 microns. It is therefore convenient légs t:e;?:ﬁ

le

g?mggioilsm gfantﬁmits radiation having wave lengths between
- o : t.eed portion not transmitted, part is absorbed
reflected. Outside these limits glass is opaque’

orms of g i
olar radiant energy separately from radiant energy from other

e
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