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190 CHAPTER 13 1960 Guide 3 Cooling Load 134 }
Table 9... . Total Equivalent Temperature Differentials for Calculating H Notes for Table 9.. .. Total Equivalent Temperature Differentials for Caleulating
Heat Gain Through Sunlit and Shaded Roofs »l Heat Gain Through Sunlit and Shaded Roofs {Concluded)
Sum Tiawe % Ligkt Colors. Crodit should not be taken for fight calored roofs except where tha permsnence of the light color is established by experience, e in rural asses or whese
i thess f title Kmoks. When the exterior surtace of roof exposed to the sun is & Light color, such ss white or (which atworb 50 posoeot sud re-
" H flect 50 percent of the salar radiation) add ta the jal fox roof in ahade 55 percent of the difference batwees the roof in sun snd roof in shade. When
Description of Roof Consruction® AM [T'S 3 e roof exposed to the sun i« mediam color scb w# lisht grey., bioo or groen. or bright red. add 8 pervent of this differcnon.
i, For solor tronswission in Iotitules other than 40 dog marth, asd ix etber monshe. Tho table values of inls will be oocrect fox & Toof
[ I 10 l 12 2 [ 4 T s | 8 | w0 l 12 ; in the following movths:
5
Light Constroction Roofs—Expased fo Sun N Nozrs Lazrops Sovre Larruss
1* Wood® or 2 y ]
17 Wood® + 17 or 2* insulstion ’ 12 I 38 I 54 l 62 l 50 l 2 ' 10 I 4 | 0 4 Latituda (deg) Montba Latitude (deg) Montha
3 i 0 AN monthy o ANl months
Metives Constroction Roofs—Exposed to Sun M 1 All mouthe 1 All manths
R 20 AR mosths except Nov, Dex, Jan 2% All manths except May, June, Jdy
27 Concrete or 3 N . b 2 Mar. Apr, May, Juns, July, Aug, Bept 30 Bept, Oct, Nov, Des, Jsn, Feb, Mex
2* Concrete + 17 or 2* insulation or 6 30 48 58 50 . 32 1 6 2 o ® April, May, Juns, July, Aug L] Oct," Nov, Dec, Jag, Feb
2" Wood® . &0 May, Juné, July » Nov, Dec, Jsn
2 Gypsumor . b other montha, the total H inl (4,) mmay b by the use of the following formuls:
2" g'ypsum + 17 insulation E
o0d® or . t.-&.+ u.-t.)
2* Wood® or |+ 4" rock wool 0 20 40 52 54 L¥] 20 10 1]
g" gom-.rete or{in furred ceiling k where
i t, = tempersture differential for the same roof in shade for deaired time of day; obtained from Tabls 9.
4 Concrete or . Iy = maximum sclar tzacsmission through ghass, Btu per (br) (sq ft) for 8at skylighs in Aug., 40 deg north Intitude (Nole: this ia maximum value irrespective of
4* Conerete with 2* insulation )] 20 38 50 52 40 22 12 6 time).
i 1, = same as I, except use the mayimum vale for fat ekylight, foc month, and latitude desived for f, .
Heavy Condrudion Roofs—Expossd to Sun 3 £, = temperature differentis] for particular roof exposed t0 s for tha detired time of day from Table 9.
4 (Nots that this makes adjustomnt only for solas rodiation and that there miy be additional correction for sutdour tmperature.)
©" Concrete . 4 8 38 46 4“4 32 18 12 3
67 Concrete + 2* insulation 6 6 3 42 4“ 3 20 " H
. - { valzes will be obtained if the overall heat.transmission co- _ﬂnglll'fo‘!fs. even thd <] 2:: otverall he:‘sl:a m‘x:smision :j:oe&ciez;f(
Roofs Cavered with Water—Expased fo Sen ient i calculaded usi insids s different, pravi the structure thermal and physic:
P ! ;j:m"““‘r wing 1.2 a5 the foside il conduotance B ot Tihiler to one of those listed in Tables 9 and 10.
Light construction roof with 1” water 0 4 16 22 18 10 10 2 [} H y : . . 3. Adjustments can be made, sccording to instructions
Heavy construction roof with 1” water -2 -2 —4 10 14 16 14 10 6 The roof coefficients of transmission for summer shown in given in the footnotes, for room and outdoor conditions differ-
Any roof with 6 water -2 0 o I3 10 10 8 4 Table 11 are based on surface conductances f., of 4.0 for ent from those an which the tables sre based.
moumdemfsurﬁmmdlmformmsxdewhngmﬂwe . -
. Roofs with Roof Sproys—Exposed fo Sun The outside conductance 4.0 is used for b Examples of Use of Equivalent Temperature Tables
Light “ 5 N = = o " " 2 . corresponds 1o a wind velocity of a.ppmx:lmately 7.5 mph Ezample ih (ngen fA roo{ is oonstm;wddof 6 i ‘Fel aof stg:e
con cton veraged fo; and smooth surfaces, and is mo concrete witl in. of insulating board and tar roofing
Heavy construction ’ -2 l -2 | 2 I 8 l 12 l 14 | 12 l 10 l 6 :enl.atlve ofr mmlughm mer wind velocities. Also, thli }ov:rmwxmn a % (.bu:k and is_exposed to the sun. The location is the
g art’ of the United States. Find the rate of heat Sow
Roofs in Shode It velocity shouldbeusedmozderfobeon(heme side in mtab ding at 2:00 p.m. during July for an outdoor design 3
K determining the sol-air & The inside © 95 F, and an indoor temperature 80 F. 1
Light construction 4 o 6 12 14 12 8 i .1.20 is used because the convective portion of the film con- Solution: From Table 9 in 2 p.m. column for 6-in. conerete i
Med um construction —4 -2 2 8 12 12 10 [ 2 ) ductance for downward heat flow from a horizontal surface 51};5 2-i o ‘giu}[i;tgmw%vihﬁllwhﬁt Wrmﬁmowmcg&';\:;: ;
neiructi — — : 5 y g eren T n
vy co ction 2 2 0 8 10 10 . :o appreciably less than the winter conductance for heat for is taken from Table 11 and is found to
§ Locludes 8 i Tt roufing with o without slag. May s be aed fx g ok N wing upward. . . lwat—do'mu:equu.lsﬂx 13-4423upu0u) (sqm
S s 3 Since there is little difference in twall of E: i¢ 5, find the rate
t for sumimer, based on the conductances of 4.0 and 1.65, and of he,, Bow mw bmldmg at 2:00 p.m. duriog July for design
Notes for Toble 9 . T the winter coefficients, based on 6.0 and 1:65, it is recom- 05 F and78F (indoor). Duly range
n?;'n":.na' emeatars SHem ivaen pisc Bl i mended that the oversll coeffiient U, for wlls, be faken %?mﬁ?wmdi £ o e g B0 e o
Explanction: temperatisy < w"gg} { det tomaperstitee } {M e ;'}‘g;} 4 directly from the tables in Chapter 9 in which they arebased {2 7 TC1 08 & 4:00 or a.m.; ng 8 :
pe (b} (nh) of rool ares £ (F ocx) on an outaide film duct of 8.0, car d tos Solution: Make correction in equivalent temperature differ- i
L Sewrce, Caloulstod by Mackey and Wright metbod (sea ist) and edjorted ing ASHRAE original test data. Estimated far about Acgust § in 0 ' 15 mph wind velocity. ential in accordance with Note s Table 9 as follows:
deg north latitada. (For sol-air tempemtures used in aalculations see Teble &) For typical design day where the eutdoor is 88 F and mi ¥ The tion for 27-deg d temperature differente is
ight 75 F (dsily rangoof 20F) mean M br 84 7 fora roam of 80 F. All roafa have been assamed - Advantages of Equivolent Temperature Differen- [iorrection for 27-dog design temperature i
& dark cofor which atwarbe 90 peroent of solar radiatian, sud reflects cnly 10 purcent. . tiol Method @ —15) = !
2. Application. Thea valuos may be used for ll parmal sir conditioning estimstes; wrcally without carroction, in Iatitudo 0 deg to 50 deg Barth or aouth whea the : e Thamnechlmfor%-degdmlyrmgels (—30_13) - —5. i
losd i calculsted for tho hottees weather. Note § explnins bow to adjust the temperature differcatial for other room aud outdoot temperstures. The advant: lend ¢ ture differential L z 1
3 Peaked Roofs. If the roof is peaked and the beat gain ia primarily dus to solar radiaticn, mt!wthesmdthmd the area projected oa & borisontal plane. method ofdemmng the tof.nl heat angnn Net total correction is +12 — § = +7. !
4. Attice. 31 the veiling in insulated and if & fan is used in the attic for positive jan, the total ial for & roof exposed to the sun may ba N in from The heat-flow rate at 2:00 p.m. is (34 + 7) X 0.13 ~ 532
”m&. 5407 e L & Btu per (br) (sq ft).
5. M"" tkwmh:;dl b Fmum design tem; “ﬁl““ﬁ“"“iumw‘dﬂww“mm?‘i"’m N - - A method of determining heat-flow rates, when structure is
m eren sdu.eumn : When (ae leza) than 15 deg 3dd the eacees to or subtoact tha deficiency from) - thel ogri’{o‘:::‘semble beat flow is obt.amed bi multmlymg ot given in Tables 9 or 10, is ilustrated in Ezample 7.
For outdoor desly rangs of tesaperaure stber than £0 dey. 1 the daily rases of femperature i less than 20 dex, add 1 deg for every 3 deg lowes dally rsge; i the daily CTer dicat, ‘anb\asQand 10. Ezample 7: A 4-in. stone conerete roof covered with an
raoge is groater timn 20 deg, subtract 1 deg foz every 3 deg higher daily angs. For ezxmple, the daily rangs in Mismi, Florids is 13 deg or § deg leas than 20 deg, there- 2. The temperature differentials listed for a few representa- avemge depth of 4 in. of cinder concrete (¢ = 4.9), on which
fore, the correction is +4 deg at all houes of the day. N tive types of construction may be used on all classes of walls is placed ® 3g-in. thick felt roof with }¢.in. pitch and slag.
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