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LAMPIRAN

R¥.] Cooling and Heating Load Calculation Manual
Table 19 Wall Construction Group Description
Group Ui¥alue Heat Capacity Code Numbers of Layers

LN Deseription of Comtruction Welght (1) Bew/(he L F) Bu/(0F) (S Tobke V11)
Wi Fase Beick (i)

C Ahsmwh. Face Brick " 04 n AD,A2, Bl A2, F0

D din, Common % 0413 14 AD, A2, CA, 1, O

¢ luh-m-uum Common Beick w 0.1760.01 4 AD, A2, C4, BI/B2, BI, BO

[} Jin, lesulatontd.ln. Commen Brick , L] 011 s AD, AL B), C4, 1, B0

] in, Common leick 1% 0,302 %4 AD, A2, CY, EIL B)

A Invedation or Alr space+8.n. Comman Brick 0 0.1560.4) »4 A, AL CY, BI/82, B, E0 -
T Face Brh 1717 W, Comcrene) by

€ ArSpcesdin Concrete " AOAL B, CS, 61, B0

B Jin, Invulationsddn, concrete 194 AD, AL, B),CS, EIL B0

A A Space or Insulaciond84n, or more Concrete 1904 0
™) LW or

B & Dlock 124 AD, A2, C2, Bl BO

D uw«mu 129 A, A2, C2, BI/B, EI, B

D 151 AD,AL CY, A6, EO

C Au Sunm u.m«u.u 155103 A AL BI,CYCH, KL ED

" 5 OXazeX]
mmumm T

D dinTh 151 ADAYC1, B, B0

D ASpaceréin, Tie 1 181 AD,A2,C), B, ), B0

C Inswdations4dn. Tike \ Xl AD,A2,CI, 0, B1, B0

€ %in e 0 197 AD, A2, C6, E1, 0

B ArSpaceor 14dn, lnsulation+Ban, Tile 3] A, A2, C6, BI/B2, B, B0

A din Invulariostin, Tile i A, AL B3, C6, EI, B)

A i

[ 4o, Concrete i s AD, AL CS BN O

D i Coocretedtdn, or 2o, Insulution 123 AD, AL CS, BU/R), BN, BO

C 2o Invintion®é4m, Concrete i 23] AD, AL B4,CS.E1, B0

C b Conrete 9 AD,ALCI0, K1, KO

(] B Concretetlin, of Mo, Inshiricn 20 AD AL CI0, DY/B6, E1, BO

A i Inscation® b, Concrete A9 AD, AL BY, C10, E1, K0

P Do Conaee | n AO, AL, BY, B0

A 12in Concretetasulation 1 ) AD, 1, B6, A, O
e B A N ALY, G2 BB B, 10

4in + . Al I,

i wne DN TR

E ) | A

D bin Bock+ Ale Space/Insulition Xt LAX(R] AD, AL CI/CH, B2, E1, B0
Clay Thet(Fimech)

Fooo 4T » ”" A, AL, CLLEL EO

F oo din TlerAlr space o= " AD, AL CL B, E), EO

B &in, Tilet 40, Inyhation » 0178 " ADALCH B2, B1, E0

D s Invubation#éis. Tile o 0110 M AD, AL B, CHLELL 1D

[} B Tile (] 029 129 AO,ALCH.E), EO

C . TileoAlr Spase/Ldn. Lasulation (3] Q110 126 AD, AL CH, BI/BY, E1, BO

] 3 Inselation® S, Tike Q 009 124 AOAL ), CH,ELL BO
RLGOLNTIATN ) \

O Wah/wichout Alr Space+ 1in /24n /M0, Insulation 4 0.0910.20 01 AD, A3, BS/BA/BIZ, AL, 1O
Prame Wall

G a0 Insuatlon 1 0.0010,1%% n AD, AL BILBY/BY/M, B, ED




Table 3.10  Cooling Load Temperature Differences for Calculating Cooling Load from Sunfit Walls
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For totally shaded walls use the North orientation values,
The following equation makes adjustment for conditions other than those listed in Note (1),

(2) Adfustments 1o Table Valwes

weather

CLTD = (CLTD 4 LM) X K 4 (78 = 1) 4 (7.~ &5)

where CLTD is from Table 3,10 at the wall orientation.
K = 1.0 i dark colored or light in an industrial ares

K is a color adjustment factor and i applicd after first making latitedemonth sdjustment
K = 053 if permancatly medium colored (rural area)
K = 0.65 if permancntly kght colored (rural area)

LM is the latitude-month cotrection (rom Table 112

(a)
»



Table 311 Thermal Properties and Code Numbers of Layers Used in Calculations of Coefficients for Roof and Wall

Code Thickness sod Thermal Properties
K D SH R WI W1 xsH

m “L‘f

Outride surface resistance A0 031

1+in. Stucco cement of wood ete) Al 0083) 04 116 00 028 96 19
4-in_face brick (dense concrete) A2 033 o 10 022 04 413 99
Steel of other Al 0005 260 480 040 00002 240 O
Fiowh Ab O0M17 024 W 026 04N 128 04
Alf space reaistance Bl 09l

L-in. insulation B 0083 0028 0 02 m oo m
24n. imulation B 0167 0028 20 02 668 03 007
Lin. insulation B4 025 00 20 02 100 0% 040
I-in, inslation RS 00833 0025 7 02 1M 04 o0
2-in. insulation B6 0167 0028 $7 02 668 095 019
Tan. wood ) 06 L9 s 188
2.54n, wood B 06 2% 1N 4e
44n. 18




Table 3.12  CLTD Correction For Latitude and Month Applied to Walls and Roofs, North Latitudes
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dmac:::cubhu wall of roof as given in Tables 3. 10and 3.8
3, Load Temperature Differences for Conduction through

to Table

applicable

degrees F. The cotrection is applied
[3) For South latitudes, replace Jan. through Dec. by July through June.

(1) Corrections in this table ace in
[2) The CLTD correction given in thas table is nor

Gilass.



Table 3.14A  Overall Coefficients of Heat Transmission (U-Factor) of Windows and Skylights, Bta/(he.ft*. F)

Exterior Vertical Panels

Exterior Horlsootal
Panch

Sumener**

Winter*

Indoor
Shadet®?

__.PQ_

Summer ! Winter '

SINGLE GLASS

Doubie

Clear In

Clear Owt

Clear In

Heat Absorbing Out
Ciear In

Reflective Coated Glass

03
s

SEE N

132

0 1
N

i

3321
174

14 036"

0x
052
02

SSsSo~ 1

=

050

0.58
0.39
019
0.27

0.20
0.30
040

0 123

0%

43

or Roller Shades

0,39

&

g

0.32

0.51

036
0.18

031

0.60 028 0.37

0.40 0.22

INSULATING GLASS

Triple
Clear
Clear

14

1/8

071
0580

*Refer o manufacturer’s literature for values. _
" For vertical blinds with opaque white and beige louvers in the tightly closed position, SCis 0,25 and 0.29 when used with glass of 0.71 1o 0.80

transmittance.

* Refers to grey, bronze and green tinted heat-absorbing glass,
#Refers to factory-fabricated units with 3/16, 1/4 ar 1)2 in, wir space or to prime windows plus storm windows,




Table 3.25 Maximum Solar Heat Gain Factor, Btu/(hr - ft’) for Sunlit Glass, North Latitudes

0 Deg 16 Deg
NNE/ NE/ ENE/ E/ ESE/ SE; SSE/ NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/

N NNW NW WNW W WSW SW SSW S HOR N NNW NW WNW W WSW SW SSW S HOR
Jam. 34 34 88 |77 234 254 235 182 118 296  Jan. M 30 55 147 200 244 251 223 199 248
Feb. 36 39 132 205 245 247 210 140 67 36  Feb. 33 33 96 180 231 247 233 I88 154 275
Mar. 38 BT 170 223 242 223 170 87 3% 303  Mar. 35 83 140 205 219 235 197 438 93 29
Apr. 71 134 193 224 221 184 118 38 37 284 Apr, 39 99 172 26 227 204 150 T? 45 289
May 113 164 203 218 201 154 80 37 37 265  May S2 132 189 2% 215 179 1S 45 41 M2
June 129 17} 206 212 191 140 66 37 37 255  Jume 66 142 194 217 207 167 99 41 41 277
July 115 164 201 213 195 149 77 38 38 260  July S5 132 187 204 210 174 11} 4 42 277
Asg. 75 134 187 206 212 175 112 39 3 276 Aug 41 100 168 209 219 196 |43 74 4 22
Sep. 40 B4 16) 213 231 203 163 84 40 293 Sep. 36 S0 134 % 227 24 191 134 93 2
Oct. 37 40 129 199 236 238 202 138 66 299 Oct, 33 33 95 (74 223 237 225 183 150 270
Nov. 35 35 BB 175 230 250 23 179 117 293  Nov. 30 30 55 145 206 241 247 220 19 246
Dec. 34 34 71 164 226 253 240 196 138 288  Dec. 29 29 41 132 198 241 254 233 212 234

4 Deg 20 Deg
NNE/ NE/ ENE/ E/ ESE/ f - NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/

N NNW NW WNW W WSW SW SSW S HOR N NNW NW WNW W WSW SW SSW § HOR
Jan. 33 31 79 170 229 252 237 193 141 286 Jan. 29 2 48 138 201 243 253 23 204 202
Feb. 35 35 123 199 242 248 215 152 68 301 Feb. 31 31 B8 173 226 244 238 201 174 263
Mar, 38 77 163 219 242 27 177 9 43 302 Mar. 34 49 132 200 237 236 206 (52 115 284

. SS 125 159 223 223 190 126 43 38 257 Apr. 38 92 166 213 228 28 IS8 91 S8 287
May 93 1S4 200 220 206 161 89 38 38 272 May 47 123 184 217 217 184 124 4 &2 283
Juoe 110 164 202 215 196 147 73 38 38 263  June 59 I35 89 216 200 (73 0B 45 42 279
July 96 154 197 215 200 156 85 39 38 267 July 45 124 182 203 212 179 119 5 4 8
Aug. %9 124 134 215 214 IB) 120 42 40 279  Aug 40 91 62 206 220 200 152 88 57T 280
Sep. 39 715 1% 209 231 216 10 9 & % 46 127 191 225 225 199 148 114 275
Oct. 36 36 120 193 234 239 207 |48 %6 32 %7 167 217 236 231 19 170 258
Nov. 34 34 79 168 226 248 232 % I¥ » 48 136 197 2% 249 229 211 230
Dec, 33 33 62 157 221 250 242 206 160 n 35 122 187 238 254 241 226 7

__8Deg L 24 Deg
NNE/ NE/ ENE/ B/ ESE/ SE/ SSE/ NE/ ENE/ E/ ESE/ SE/ SSE/

N NNW NW WNW W WSW SW SSW S HOR NW WNW W WSW SW SSW S HOR
Jan. 32 32 71 163 224 250 242 200 162 275 41 128 190 240 253 241 227 204
Feb, 34 34 114 193 239 248 219 165 110 294 80 165 220 244 243 23 192 249
Mar. 37 67 156 215 241 230 184/ 110 55 300 124 195 234 237 214 168 137 275
Apr. 44 117 184 221 225 195 134 53 39 159 209 228" 212 169 107 75 283
May 74 146 198 220 209 167 97 3 B 178 214 218 19 132 67 46 282
June 90 IS5 200 217 200 M1 42 ¥ I 184 214 212 1Y 117 S5 43 219
July 77 148 195 215 24 162 93 40 9 176 210 213 185 129 65 46 278
Aug. 47 117 179 214 216 186 51 4 156 203 220 204 162 103 72 277
Sep. 38 66 149 205 210 219 107 5% 119 188 22 W5 206 163 134 26
Oct. 35 35 112 187 231 2% 1160 10 79 159 211 237 235 207 187 244
Nov. 33 33 71 161 220 245 233 200 160 42 126 187 236 249 237 224 213
Dec. 31 31 55 149 215 246 247 215 179 20 112 180 234 247 247 237 199

-
iy
12Deg = __18Deg
NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ N NE/ ENE/ E/ ESE/ SE/ SSE/

N NNW NW WNW W WSW SW SSW S HOR . - (Shade) NNW NW WNW W WSW Sw_SSW S HOR
Jan. 31 3 63 155 217 246 247 2120 182 262 Jam.  25: 250 35 117 183 235 251 247 238 196
Feb. 34 34 105 186 235 248 226 177 133 286 Feb, . 07 290 T2 157 203 U4 246 M N7 24
Mar. 36 S8 148 210 240 233 190 I24 73 297 -Mar 33 &I 116 189 231 237 221 182 157 265
Apr. 40 108 178 219 227 200 142 64 40 290 Apr. 36 B4 ISI 205 228 206 178 14 M 2N
May 60 139 194 220 212 173 106 40 40 280 May 40 115 (72 21 219 195 144 83 5% W0
June 7S 149 198 217 204 161 90 40 40 274  Jame 51 125 178 211 213 184 1R 68 49 278
Juy 63 139 191 215 207 168 102 41 4l 275 Jaly 41 U4 4N 208 25 190 140 80 ST 276
Aug. 42 109 174 212 218 191 I35 62 142 282 Aug. 38 83 149 19 20 27 |72 10 51 M
Sep. 37 $7 142 201 229 12 182 121 73 287  Sep, M 3& 111 179 219 26 A3 177 U4 256
Oct. 34 34 103 180 227 238 219 172 130 280  Oct. 30 30 71 IS1 204 236 238 27 202 2
Nov. 32 32 63 153 214 241 243 209 179 260 Nov. 26 26 35 115 181 232 247 243 235 195
Dee. 30 30 47 141 207 242 251 223 197 250 Dec. 24 24 24 99 172 227 248 251 266 179

Table 3.23

duction Through Glass and Conduction Through Doors

Cooling Load Temperature Difference for Con-

Solar Time, hr
12345678501 RZDKISIET BN

CLTD, ¥
10-1-2-2-2-202 4 7 9 1213 4 14 1) 1210 & 6 4 3 2




Table 328 Cooling Load Factors for Glass with Interior Shading, North Latitudes
(All Room Constructions)

Fenes-

Facing

Solar Time, hr
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 1 12 1 24

NNE

wsw

WNW

NNW
HOR.

0.08 0.07 0.06 0.06 0.07 0,73 0.66 0.65 0.73 V.80 0.86 0.89 0.89 0.86 0.82 0.75 0.78 0.91 0.24 0.18 0.15 0.13 0.1 0.10
0.03 0.03 0.02 0:02 0.03 0.64 0.77 0.62 0.42 0.37 0.37 0.37 0.36 0.35 0.32 0.28 0.23 0.17 0.08 0.07 0.06 0.05 0,04 0.04
0.03 0.02 0,02 0.02 0.02 0.56 0.76 0.74 0.58 037 0.29 0.27 0.26 0.24 0.22 0.20 0,16 0.12 0.06 0.05 0.04 0.04 0.03 0.03
0.03 0.02 0,02 0.02 0.02 0.52 0.76 V.80 0.71 0.52 0,31 0.26 0.24 0,22 0.20 0,18 0.15 0.11 0.06 0.05 0.04 0.0¢ 0.03 0,03
0.03 0,02 0,02 0.02 0.02 0.47 0.72 0.80 0.76 0.62 0.41 027 0.24 022 0.20 0.17 0,14 0. 11 0.06 D A5 005 0.04 0.0 0.03
0.03 0.03 0.02 0.02 0.02 041 0.67 0.79 0.80 0.72 0.54 0.34 0.27 0.24 0.21 0,19 0.15 0.12 0.07 0.06 0.05 0.04 0.04 0.03
0,03 0.03 0.02 0.02 0.02 0.30 057 0.74 0.51 0.79 0.68 0,49 0.33 0.28 0.25 0.22 0.1 0,13 0.08 0.07 0.06 0.05 0.04 0.04
0.04 0.03 0.03 0.03 0.02 0.12 0.31 0.54 0,72 081 0.81 0,71 0.54 .38 0.32 0.27 0.22 0,16 0.09 0.08 0.07 0.06 0.05 0.04
0.04 0.04 0.03 0.03 0.03 0.09 0.16 0.23 0,38 0.58 0.75 0,83 0.0 0.68 0.50 0.35 027 0.19 0.11 0.09 0.08 0.07 0.06 0.05
0.05 0.04 0.04 0.03 0.03 0.09 0.14 0.18 0,22 0.27 0.43 0,63 0,78 0.54 0.0 0.66 0.46 0.25 0.13 0.11 0.09 0.08 D07 0.06
005 0.05 0.04 0.04 0.03 0,07 0.1 0.14 0.16 0.19 0.2 0.38 0.59 0.75 0.83 0.81 0.69 0.45 0.16 0.12 0.10 0.09 0.07 0.06
0.05 0.05 0.04 0.04 0.03 0.07 0.10 0.12 0.14 0.16 0.17 0.23 044 0.64 0.78 0.84 0.78 0.55 0.16 0.12 0.10 0.09 0.07 0.06
0.05 0.05 0.04 0.04 0.03 0.06 0.09 0.11 0.13 015 0.16 0.17 031 0.530.72 052 0.51 0.61 0.16 0.12 0.10 0.08 0.07 0,06
0.05 0.05 0,04 0.03 0,03 0.07 0.10 0,12 0.14 0,16 0,17 0.18 022 0.43 0.65 0.80 0.54 0.66 0.16 0.12 0.10 0.08 0.07 0.06
2 0.73 0.82 0.69 0.16 0.12 0.10 0.08 0.07 0.06

0.05 0.05 0.04 0,03 0.03 0.11 0.17 0.22 0.26 0.30 0.32 0.33 0.34 0.34 0.39 0.61 0.82 0.76 0,17 0.12 0.10 0.08 0.07 0.06
0.58 0.42 025 0.14 0.12 0.10 0.08 0.07 0.06

ADRSTYOGROUPY | ADJUSTED GROUPY

Degree of Activily Trolesl Apphentian S ::' - “"l'mm
Sewed at reu Thearer, movie L e » 10
Seaned, very bght work

witing Offices, hoteh, apas m s w
Seared, eming Restaurans " 25§ L n
Seated, light work, typing  Offices, howsh, apes » pai] » ns
Stinding, light work or

watking dowly Retul Store, bank a0 ns 9 s
Light berch work Fectory 100 14 10 s
Wakng, ) mph, Mghe

mackine woek Yaciory ¥ s 1040 "o s L) [
Bostieg? Bowing atry 1 120 10 0 o us " s
Modeae Sancing Dance bat “o) 1360 s 180 2o o Pt s
Waavy work, heavy

muchne wok, lifeg Fazory Y 1600 o 1600 165 -4 0 1014
Hewry woek, wbletics Ommnanum L L 000 L L} 190 (L3 635 = 1nes

“Note; Tabulated values are bused on 78 F room dry-bulb temperature. For 80 F room dry-bulb, the total heat remains the same, but the

serisible beat value should be decreased by approximately 8% and the latent heat values increased sccordingly.

" Adjusted total beat gain is based on normal percentage of men, women, and children for the application fisted, with the postulate that the
gain from an adult female is 85% of that for an adult male, and that the gain from & chidd &8 755 of that for an adult male.

‘Adjusted total heat value for eating in a restaurant, includes 60 Btu/hr for food per individual (30 Biu seosible and 30 Buu latene).
‘For bawling figure one person per alley actually bowding, and all others as sitting (400 Btu/hr) or standing and walking slowdy (790

Bru/ hr),
Also refer to Tables 4 and 5, Chapter §, 1977 ASHRAE Handbook of Fundamentals.
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