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TABLE 12. TorsL EQUIVALENT - TEMPEBATURE DIFFEBENTIALS FOR CALCULATING

Hear GaiN TEROUGH SUNLIT-AND SHADED RooOFs

‘SRN TMe

. DescrirTiON OF Roor CeNs'mumqrr‘. CAM. - P.M! ’

sllollz 2|4|a|8[10|12

‘Laear Cousrnucnov Roors—Exrosen To SUN

1” Wood® or V .
1” Wood® + 1”7 or_2” Insulation - 1 12) 38 54/62{50126 | 10| 4} O

Meprom ConstrUcCTION Roors—ExpPosEDp TO SUN

27 Concrete or .
27 Concrete + 17 or 2" Insulation or 6] 30| 48/ 58|50 (32t14|-6| 2
2" Wood® _ < . .

[

2” Gypsum or
2”. Gypsum + 1” Insulation _

17 Wood® or ) - b

2” Wood® or + 4” Rock Wool 0| 20 40{ 52 54|42 20{10}-6

2” Concrete or{in Furred Cexlmg P : A R

27 Gypsum ) Lo : S I A I

4” Concrete or i . X I B v

4" Concrete with 2”7 Insula.txon Lo 0| 20 38|50 (52{40|22}12)..6

Heavy Cons'rnucnon Roors—ExrosEp ro-Sun

67 Concrete oo i 4| el 248 46| aafa2]as] 12

- 6" Concrete + 2” Insulatlon 6] 6 20[347)42 443420/ 14

Roou Covsnsn WITH WATEB—EXPOSED 10 SUN

Lxght Constructlon Roof with 1”7 Water 0 .4 116 22 18 | 14 [ 10 | 2
Heavy Construction Roof with 17 Water -2 =2 “4|0 (141614 {10
Any Roof with 6”: Water . ) =2 o 0.6|10]10 8 4

Qoo

. o Roors wira Roor SPnAis~§ZxroSmn To Sun

Light Construction- * - o]0l 4 12l 18] 16} 141052 0
Heavy Construction ~ oo o -20=2( 2/ 81121141210 6

Roors 1 SHADE - - !

nght Construction’ : —4; -0
Medium Construction o o sy =2
Heavy Constructlon : ’ :

2l1a]12| 82
8121210} 6
4| 8|10|10] 8

=
BN o

(=1 1=)

a Includes i xn fel'. rooﬁng with or mthout slag May also be used for ahmgle roof. PNominal thickness
of the wood .

_NOTES FOR: TABLE 12 e
-~ ) - (Heat transmission

[Total heat transmission fmm solar
‘E planati di an Equlvalent temperature coefficient forsum-
z ton: lbetween outside and room air. Btu . ]differential from above mer Btu per (hr)
* |per (hr) (sq ft) of roof area . . table’ (sq ft) (F deg )
Source. Caloulated by Mackey and anht method (see reference list) and ad;usted after studymg
ASHVE original test data. Estimated for July in 40 deg north latitude. (For sol-air temperatures used in
calculations see Table 11.) For typical design day where the maximum outdoor temperature is 95 F and
minimum temperature at night is approximately. 75 F (daily range.of temperature, 20 F) mean 24 hr tem-
‘perature 84 F for a room temperature of 80 F. All roofs have been a.ssumed a duk color whxch ahaorbs 90
percent.of solar radiation, and reflects only 10 percent. ot
2. Application. These values may be used for all normal air condmonmg wumates, usually wrthout
correction, in Iatitude 0 deg to 50 deg north or south when the load is calculated for the h Note
S5explains ‘how to adjust the temperature differential for other room and outdoor temperatures.

3. Peaked Roofs. If the roof is peaked and the heat gain |s pnma.nly due to solar mdmt.lon use for the

area of the roof, the area pro:ected on a horizontal plane.
4. Attics. 1f the éeiling is insulsted and if a fan is used in the attlc for posntlve venhlntlon, the total tem
perature differential for a roof exposed to the sun may be decreased 25 percent. .

‘Cooling Load cCETL .981

5: Correcti .For tempe ¢ diflevence when outdoor. mazimum- design,temperature mnm‘srbom 38 d\f-
]ermt “from 15 dey "If the éutdoor design temperature. minus room temperature is different from the base of
15 deg, correct as follows: When the difference is greater (or les) than 15 deg add the‘excess to (or subtmct
the deficiency from) the above differentials.

For outdoor daily range of temperature other than 20 deg:  If the daily range of temperature is less than 20
deg, add 1 deg for everj{ 2 deg lower daily range; if the daily range is greater than 20 deg, substract 1 deg for
every 2 deg higher daily range. For.example, the daily ral m Mmml Flondn is 12 degor 8 deg less than
20 deg, therefore, the correction is + 4 deg at all hours of the

‘Laght Colors. Credit shéuld not be taken for light colored roofs exoert ‘where the permanence of the light
color i 15 established by experience, ds in rural areas or where there is little smoke. Wg?m the exterior surface

of roof exposed to the sun is a light color, such as white or aluminum-(which absorb approximately 50 percent
nnd reflect 50 percent of the solar, radiation) add to the temperature differential for roof in shade 56 percent
of the difference between the roof in sun and roof in shade. When the roof exposed to the sun is a medium
color such as light grey, blue or green, or bnght red -add 80 percent of this difference.

For solar transmission in latitudes “other than' %0 deg noﬂh and in other months. The table values of tem-
pemture differentials will be approxi mately eorrect fora r00f in the following months:

Norra Lamrupe:, - - .. T Sovure LaTITUDE
Lati- | - . - - Lati- e
tude | -- Months . - T tude . °  "Months
(deg) : PR (deg) f i .
0 - | All Months ’ N 0 All Months
10 All Months - 10 All Montha -
20 All Months except Nov, Dec, Jan - 20 All Months except May, June, July
30 Mar, Apr, May, June, July Aug, Sept 30 Sept, Oct, Nov, Dec, Jan, Feb, Mar
40 April, May; June, July, Aug 40 -Oct, Nov, Dec, Jan, Feb
50 May, June, July 50 | Nov, Dec, Jan

‘ For other months the Gota.l tempenture drﬂ'erentml (lx) may be appmxlmnted by the usé of the followmg
orm:

tx=t.4-—’(tv‘—t;) .

where &y = ;;mpemture dxﬂ’enen al for t.he same wall in slmde for desired time of day; obtained from Table

Iy = ‘solar t issi through glass, Btu per (hr) (sq ft) for flat skylight in July, 40 d
. north'latitude (Note this is m value irr ve of time). ® 4 &

Iz = same as Iy except use the maximum value for flat skyhght for month, and latitude desired l'or tx,
tv = {.;mperature dlﬂ'erentml for particular roof exposed to sun for the desired time of day from Table

(Note that this ‘'makes adjustment o‘nly for solar mdlalwn and that there may be addttumal wrfectum /or out-
door tcmpcmture )] N

T:al’)ées 12.and 13 are e based on an equatlon re-arranged from Equatlon 5
to r :

= Ulta + 20 — ) = 1] '_3(6)'

B e

Let %, + At* — t,.) = {p, a net equivalent. outdoor temperature for com-
bined periodic and mean heat ﬂow Magmtudes of t, w111 vary cychcally
with tlme. Then,

S g -_. Co o
Lo A~ V- c e @

which is a simple form analogous to the steady state equatii;ns of Chapters

"5 and'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 4.0°and an inside film conductance of 1.65 Btu. (hr) (sq ft) (¥ deg)
A reduction was made in the temperature differentials for roofs amounting
to some 20 percent of solar radiation-as explained by Stewart.2 _This was
to compensate for several factors, one of which is the radiant heat lost.to the



