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CHAPTER 13

1958 Guide ; .

TABLE 9. ToraL EQUIVALENT TEMPERATURE DIFFERENTIALS FOR CALCULATING

HeaTr GaIN THROUGH SUNLIT AND SHADED ROOPFS .

Sun Tme
Descriprion o Roor ConsTRUCTION® AM. . PM,
s|wje|2]4]s|s]|w|u
Liger ConsTrUcTION Roors—ExPoseD To Sun
1” Wood® or
1 Wood® 4 17 or 2° Insulation 12| 38| 54621502610 4} 0
Mepium ConsrrucTioN Roors—Exrosep To Sun
2” Concrete or
2” Concrete + 1”7 or 2" Insulation or 6} 30| 48/ 58 | 50132 |14 6] 2
2” Wood?
27 Gypsum or
2” Gypsum -+ 1”7 Insulation .
17 Wood® or e
2” Wood® or |+ 4” Rock Wool 0 20] 40/ 52 54 (42120 10| 6
2" Concrete or[in Furred Ceiling
2” Gypsum .
4” Concrete or
4” Concrete with 2” Insulation Ol 20, 38| 5052|4022 12| 6
Heavy ConsrrucrioNn Roors—ExposEp T0 SUN ’
6”7 Concrete 4 6| 24|38 (46 |44 |32 (18|12
6” Concrete + 2” Insulation 6l 6] 20[ 34| 42144 34|20 14
Roors Coverep witH WATER—EXPOSED TO SUN
Light Construction Roof with 17 Water 0 4 16/ 22|18 14|10 2§ 0
Heavy Construction Roof with 1” Water | —2| —2| —4]/ 10 | 14/ 16 | 14 | 10| 6
Any Roof with 6° Water {—2 o o 6{10|/10) 8| 4/ 0
. Roors wire Roor Speays—Exrosep T0 Sun
Light Construction of 4 12018161410 2| 0:
Heavy Construction -2 ~2| 2/ 8|12|14 12|10} 6
Roors IN SHADE
Light Construction —4) o el12|1af12] 8] 2|0
Mediurn Construction —4 —2| 2| 8{12|12{10] 6| 2 -
Heavy Construction -2/ ~2| 0 4| 8[10]|10]| 8 4 -

bt Inci:)%es {in. felt roofing with or without slag. May also be used for shingle roof.

of the wood.

NOTES FOR TABLE 9

. Jradiation and temperaturedifference
* ibet tdoorandroomair. Btu
per (hr) (sq ft) of roof area

o,
Ez

Total heat transmission from solu' l

table

Equivalent temperature
ifferential from nbove}

{Heat transmission!
X coefficient forsum-: .

mer Btu per

(sq ft) (F deg) _

bNominal thickness N

1. Source. Caleulated by Mackey and Wright method (see reference list) and adjusted after studyis8
(For sol-air mmpemtusr? -

ASHAE original test data.
used in calculations see Table 8.)
and minimum temperature at night is approximatel
perature 84 F for a room temperature of 80 F.

timated for about August 1 in 40 deg north latitude.

For typical design day where the maximum ou

tdoor temperature is 9

y 75 ¥ (daily range of temperature, 20 ) mean 24 hr te% )

percent of solar radiation, and reflects only 10 percent.

2. Application. These values may be used for all normal air conditio
correction, in Iatitude 0 deg to 50 deg north or south when the load is calculat

All roofs have been assumed a dark color which absorbs

i i . 1y without ™ '~
ning estimates; usually witeely. .

5 explains how to adjust the temperature differential for other room and outdoor temperatures.

-3. Pecked Roofs. 1If the roof is peaked and the heat
area of the roof, the area projected on a horizontal plane.. - !
4. Attics. If the ceiling is insulated and if a fan is used in the attic for pasitive ventilation, the total te™”."
perature differential for a roof exposed to the sun may be decreased 25 percent. -

gain is primarily due to solar radiation, use for the .

R ——
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b. Correctit For lemp e difference when vuidosr mezimum desyn lemperaiure minua rovm is 3if-
ferent from 15 deg. 1f the outdoor design t rature minus room temperature is different from the base of
15 deg, correct as follows: When the difference is greater (or less) than 15 deg add the excess to (or subtract
the deficiency from) the above differentials.

For outdoor daily range of temperature other than £0 deg. If the daily range of temperature is less than 20
deg, add 1 deg for every 2 deg lower daily range; if the daily range is gredter than 20 deg, subtract 1 deg for
every 2 deg higher daily range. For example, the daily range in Miami, Florida is 12 deg or 8 deg less than
20 deg, therefore, the correction is + 4 deg at all hours of the day.

Light Colors, Credit should not be taken for light colored roofs except where the permanence of the light
color is established by experience, as in rural areas or where there is little smoke. en the exterior surface
of roof exposed to the sun is a light color, such as white or aluminum (which absorb approximately 50 percent
and reflect 50 percent of the solar radiation) add to the temperature differential for roof in shade 85 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 bright red, add 80 percent of this difference.

For solar transmission in latitudes other than 40 deg north, and in other months, The table values of tem-
perature differentials will be approximately correct for a roof in the following months:

Norra Latrrope SourH LATITUDE
Lati- Lati-
tude Months N tude Months
{deg) {deg)
0 | All Months 0 All Months
10 All Months 10 Months
20 All Months except Nov, Dec, Jan T 20 All Months except May, June, July
30 Mar, Apr, May, June, July, Aug, Sept 30 Sept, Oct, Nov, Dec, Jan, Fei:, Mar
40 April, May, June, July, Aug 40 Oct, Nov, Dec, Jan, Feb
50 ay, June, July . 50 Nov, Dec, Jan
For other ths, the total temp e diff ial (tx) may be approximated by the use of the followh}g

formula:
Il

ix =h+1—(lv-¢n)
¥

where ty = ;empemture differential for the same roof in shade for desired time of day; obtained from Table

. 1y = maximum solar transmission through glass, Bt: hr) ft) for flat skyli i 40
north latitude (Note: this is i gll'l" value iuu per vn): gc{im)e)?r skylight in Aug., 40 deg

I = same ag Iy except use the maximum value for flat skylight, for month, and Iatitude desired for tx.
ty = ;empemture differential for particular roof exposed to sun for the desired time of day from Table

doéﬁﬁ%:ﬂ?)Mh' adjustment only for solar radiation and that there may be additional correction for oul-

_ Examples of Use of Equivalent Temperature Tables

n flmr.nple 5: Given: A roof is constructed of 6 in. of stone concrete with 2 in. of
tign ‘attl.ﬁg board and tar felt roofing { in. thick, and is exposed to the sun. The loca-
at 2.1080 e central part of the United States. Find the rate of heat flow into building
pera‘turg'f?i)' Fc‘l.urmg July for an outdoor design temperature 95 F, and an inside tem-
ﬁnsotl}iltltgn: From Table 9 in 2 p.m. column for 6 in. concrete plus 2 in. insulation
missio : Otgil equivalent temperature differential 34 deg. The overall heat trans-
heat fo coefficient for summer is taken from Table 11 and is found to be 0.13. The
» W rate equals 34 X 0.13 = 4.42 Btu per (hr) (sq ft).

ingﬁ’fé’.‘&l’e 6: For the conditions of Ezample 5, find the rate of heat fiow into build-
oor). D %’m' during July for design temperatures of 105 F (outdoor) and 78 F (in-
75 F v‘lhicl‘;u Y range of temperature 30 deg, i.e., outdoor temperature minimum of
Soluts O‘;\ZUE at 4:00 or 5:00 a.m.; this being 30 deg less t. the maximum.
. on; ake eo; H : . . . .
with Note § in T ;r:;?oolll]og)s ?qulvalent temperature differential in accordance

T i . .
he correction for 27 deg design temperature difference is (27 — 15) = + 12.

The correction for 30 deg daily range is (_30 —2_ 20) =5

gzt ;’otal correctionis 4 12 — 5 = + 7.
© heat flow rate at 2:00 p.m. is (34 + 7) X 0.13 = 5.32 Btu per (br) (sq ft).



