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§53 Externa: Wall Critasia for Heating
1= Cooling
5.3.5.3 The external wall heatina

criteria WGC,j 3nd cooling critena (WC,)
ropresent limits oa zumelative annsal
reating and coaling energy Hux
artributanle to trunsmission and solar
g2in. These limuts accammodate
voriation in internal load and wail 1eat
cugacity. They thall be determinad Sora
building enveicoe desizn using
Egquations 5.5-2 and 5.5-6 in Altachment
58, “Equatiors o Determine Extarnal
*all Heating and Cooling Critesia (WC,
and WC,) and to Determine Compliance
{G and H,) With the Criteria.”

§.5.8 Wall }Heating and Cooling
Compliance Values

5.5.6.1 The wall heating compliance
value H, and the wall cooling
compliance value C, are estimates of the
cumulative annual heating and cooling
energy flux attributable to heat
transmission and solar gains. These
estimates consider the effects of
variations in internal loud and wall heat
capacity. They shall be calculated using
Eg.uutions 5.5-2 and 5.5-8 in Attachmen
L3
5.5.8.3 Applying the Criteria

5.5.8.3.1 Tte wall criteria shall be
applied as fcllows:

{a) For all buildings that are heated
and mechanivally cooled, the sum of the
calculated wail heating and cooling
compliance values, H, and C, for all
crientations of the preposed design, as
determined in Section 5.5.6, shall not
cxceed the sum of the corresponding
wall criteria for all orientations for wail
heating (WC.,) and wall coaling (WC,).

(b) For buildings tha! are only heated.
the sum of the calculated wall keating
compliance values, H, for all
orientations of the proposed design, as

determined in Section 5.3.8, shall sot
excaed the sum of tha corresponding
wall heating criterion WC, for all
arientations.

{c}) For buildings that are only
mechanically cocled. the sum of the
calculated cooiing compliance vaiues,
C.. for all orientations of the propesed
desizn, as determined from Section £.5.8,
shall not exceed the sum of the
corresponding wail cooling criteria, WC,
for all orientutions.

£.5.8.4 Constraints on Thermal
Transmittance Values

5.5.6.41 The compliance caiculation
Erocedure in Section 5.3.8.3 ailows great
flexibility in selecting valuves for
envelope components as long as the
overall criteriz are met. In calculating
compliance, two constraints are
imposed on thermal transmittance
values for opaque wall assemblies and
fenestration assemblies comprising the
U, term. as [cllows:

{a) Opague Wall Assembiies: The
opaque portion of walls with heat
cupecity (HC) less than 7 Btu/ft3 F shall
have an overall thermal transmittance
{Uew) not greater than the value
specified in Figure 5.5-i. Procedures.
specified in Section 5.3, shall be used tn
cetermine acceptable combinations of
materials that meet the required value.

(b) Fenestrotion Assemblies: The
overall thermal transmittance (U, ] of
fenestration assemblies shall not exceed
0:81 Btu/h-ft2.°F for all locations with
more than 3000 HDD6S if the
fenestration area exceeds 107 of the
total wall area exposed to the outside
air. Thermal transmittance for the
fenestration shall be determined using
the calculation procedures in Section
5.3.1 and shall include the effects of
sash, frames. edge effects, and spacers
for multiple-glazed units.

Constraiat == Daylighting Credit

5851 Foragas -aorieatstion.

davlight credit ma- -3 used in Eguutions
5.3-Z and £.53=5 on. F:rthat poruon of
the fanestration ta..: "5 less thsn or
egual to 857 of the 27tss wal area of
the orientation.

§.5.3.8 Lighting P2 wver Density

8.5.6.8.1 The Lighiing Fower Density
used in calculating ae compliance value
shall be: .

{a) The building i+ -ruge unit Intericr
Lighting Power Allow ince of tae
proposed design in V. 1% as specified in
Section 2.0;

(5) The.average of the Lighting Power
Budgets for all activity areas within 15 &
of each exterior wall based on the
procedures set forth in Section 3.3; cr

{c) The actual lighting power density
of the proposed design ia W /fi2, either
building average or average of the
lighting power withia 15 it of each
exterior wall,
5.5.8.7 Equipmezt Power Density

5.5.6.7.2 The equipment power
density used in determining comgplinace
shail be either

(a} The “Average Receptacle Fower
Densities™ from Table 5.4=32, or

{b] The actual average Ecuipment
Unit Power Density, considering
diversity, either buiiding average or

3 £y

. averaqe in the activity areus within 15 1t

of each exterior wall, not to exceed 1
W/ ft2,
5.5.8.83 Occupancy Loads

5.5.8.8.1 An occupancy load of 0.5
\W/It2 is assumed. If the cccupancy

loads in the building design are different
from this value. use the larger value.

BILLING COOE $450-01-M
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AtTachemnt SA
List of Cities a2re Climate Data

. . : HO HRS EBAM-LPH ACP
=2 21Ty eT37E uns €9 HODES VoM VSEW vse CO0SO  CEO4S  CDHBOD DR T¢88 E8<7445 TABLE
itasyes co

23 Birmingnam AL 768 c882 &6 789 908 $182 1835 4272 7.5 v 760 S.6- 7

163 Mobile Al 166 580 - 436 816 19 6678 2619 T 16.6 C8 77é S.4= 9

145 Mentgomery at «91 2261 &é2 83 o8 5821 2118 873 19.8 609 734 S.b= 9

Alaska

2 Acak AK 352 8913 280 3% £52 126 0 0 9.9 2756 186 ° $.4-30

9 Archorage Ax $301 10563 2T $38 926 ratl 0 0 13.8 2398 524 $.4-30

-.10 Arnette lsland AX 2565 TRTT 285 . L& 739 756 12 0 10.1 49 e 5.46+30

26 Beshel AX. 8285 13449 252 453 789 312 0 0 16,3 2855 | 37 $.4-31

S Big Delta AK 9355 14069 - 249 $7 989 7T 16 - S 19.8 . 236l 806 S.4-31

76 Fairparks AX 9841 16kl 261 492 919 §22 19 8 18.2 208 682 §.46-31

93 Gulkane AKX - 8285  13BLS 257 $2 863 498 & 6 18.5 225 618 £.46-31

105 Jumeau AX 6323 9350 256 610 &2 %8 0 8 12.7 &7 540 5.4-30

108 Xing Salmon AX 6843 11992 270 11 8460 330 4 & 15.4. 295 502 5.6-31

109 Xediak AX 377s 8% 276 So9 852 3560 é 0 10.6 2519 384 5.6-30

132 McGrath AX 9967 16848 246 &&7 841 s78 3 0 15.9 2265 596 S.4-31

152 Nome AX P061 1464618 242 1%¢- N 7a 19’ 0 .0 9.0 270 210 5.46-31

208 Summict AX 9210 4530 247 4838 &3 155 4] g 13 2616. 298 $5.6-31

31 Yakutst AX p24.71 STIe 247 &02 650 268 0 o 9.3 an 439 S.4-30

Arizona : .

143 Phoenix A2 0 1382 488 1116 1310 7830 38467 3452y 21.2 373 766 5413

171 Prescote A2 14677 62 4TS 1090 1334 3385 895 . 3973 2.0 102 725 S5.4=16

238 Tucson A2 178 1601 SO0 1112 1280 6822 7847 194657 21.9 k1= é S.4-11

229 winstiow AZ 3 &603 7Y 1092 1338 3708 1141 367 22.7 1130 &34 S5.4-16

T8 e AZ &3 782 493 1181 1330 - B2l 418 3T .S a7 697 $.46-13

CArcansas : » '
7V Fort Smith ' | A2 1169 J39% Lé2 82 1008 S307 277 10413 A 95 547 $.6~19
AR

121 Little Rock 912 3091 &85 & 981 5351 2055 850 17.5 | 285 626 5.6 9

Caii*o.m\'a .
582 S020° 407 7% 928 1038 -1 0 8.9 1I% 1509

12 Arcata oo
19 Bakersfield 305 2194 474 1083 1211 SE79 2286 15447 28.9 645 848 b=t
&8 China Lake . &09 446 4868 1091 1312 6222 TR 26739 27.4 582 R b1
58 Daggert -7 1916  &75 1102 1309 4516 " 2T0 22302, 27.0 ¥ 841 el
71 ELl Toro , 32 1577 486 977 1143 L7646 &34 391 22.3 215 1474 oo
22 Fresmo ' 492 2700 4S9 1029 1199 5070 1803 13085  31.8 780 785 oo

56 1283 &2 956 116 867 900 1616 16.1 263 1302
3 . %S &B2 92 1166 . WUS6 - 4T2 136 141 145 1849
S583 419 909 1153 395 556 073 6.2 156k 756
157 ave2 453 909 1102 a7 R 3 16.6 70 1905
8 2193 477 §3% 11 3435 145 70 1.3 209 214

122 Long Beach
123 Los Angeles
146 Mount Shasta
156 Cakland

167 Point Mugu

)

(LR TNV AV RV AV EV RV RV RV VRV AUV SV NV )
.
bb'hhbbhbl:bhhht-bbb
ummouamumoomo-a-aoh

ggeeegeeeepepepep
2
~

176 Red Sluft 589 288L 428 | 951 1177 $110 1930 144046 29,5 850 810 a-
185 Sacramento ki3] TSI 987 1185 4276 1N 7318 3k.6 84 990 b
191 Sen Diego 2 1275 430 - 950 112 4845 62 ;1.8 102 191 e
192 San francisco 186 IBZ8 456 9Lt 1148 2696 73 -206 20.2 T8 1M ohe
196 Santa Maria 138 3061 476 950 1128 2683 - 92 $13 20.9 416 2018 o
209 Sumrwyville 162 2708 456 86?7 1135 3112 206 &1 16.9 410 1S Wb
Coloraco . :
50 Cotorsds Sprimgs ce 2587 §996 &35 976 132 2557 &91 X7 .0 1387 75 5.6-22
62 Denver [=+] 2652 6083 428 N 1321 411 567 2936 5.5 139 9 5.6-22
&8 Eagle co “232 8317 432 9T6 1296 1680 90 1008 35.6 1450 &40 5.6-28
84 Grard Junction .C0 2516 §701 438 1003 13C3 3611 1221 8147 27.4 1333 518 S.626
173 Pusblo €0 2223 §285 442 092 1309 3384 k2a! $899  27.5 w77 720 $.4-2
Commesey .
95 nartford ¢t 2953 6277 384 644 &34 2857 706 2197 B.T 459 588 5.4-24
Delaware

227 Wilmington ) 0E 2133 808 Li6 0 TS 521 3882 1078 2183 17.2 1289 617 S.4-20
| c.1 '
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: NQ #RS BaM-4ow AS?
X0 31TY SRATE WDOSOQ  uncsS  wSM  NSEY  VS3 G229 eossS | cowEd 22 Te33 SSeves0 -iand
giesrics of Cotimpria '
223 wasaington o1 2204 <328 &9, T S - IML e 3592 13.6 1208 45T 8.4-20
Florids i
11 Apslachieala L 143 1386 508 . Lid 1g 6367 2495 8229 1.3 322 3 5.5-1%8
60 Caytona TR 81 a7 sc3 350 53 TLOL 0 2435 5252 14.8 1hed i 1 S.a012
106 Jecksonville 129 o] 1357 4%3 89 L3 TCAS ™A 7L28 16,4 354 £74 §.4-10
1356 Miami L 3 i85 s27 87s §33% 9338 &34 9148 12,6 55 =9 S.612
16Q Orlamis Fi 33 €32 £ 881 S 5288 1312 g7 17y . W .62
211 Tsllahasses FL 307 1721 498 84S L2 %4 6662 2601 T2 6.1 Y4l s S.e-1C
212 Tempa R 37 5§75 si1s 850 T4 . TP8S 3047  &S05 4.9 T SRS 8,612
224 Yest Palm Reach flL 0 17T S19 8.8 906 §203 3%C& 10325 13.1 2 S.6-%2
Georais _
15 Atlanta GA 856 3070 w87 807 Latel 837 1546 I 17.6 915 ) $.4- 7
16 Augusta GA 8% 25846 &8 803 933 5438 1904 06 21.3 60 TS S, 7
128 Hacon GA $14 2330 478 8 939 S769 2111 8097 18.7 847 737 . 5.4 F
196 Savarcuh GA 410 1967 474 805 928 6112 21%% &3C8  16.6 5<% 25 Sl 3
Hauwaii .
22 Barbers Point ¥l 0 3 s 978 &5 9314 . 3342 3837 11,2 1 7 §.6- 2
97 nilo L} 0 0 %7 817 &S 8% 3019 1112 11,0 ] 153 S.6v 2
%8 Honalulu L3 0 0 sz3 953 932 9625 4150 4537 9.8 0 59 §.6- 2
120 Lihue L} [+] 2 %7 895 893 1 IS 1912 9.6 0 13 S.b- 2
) : . . .
30 Boise - 10 2276 S&7T 359 916 1228 2823 T&h 4512 28,9 1542 g §.4-22
117 Lewiston 19 2018 §&25 3N 29 ses a7y 645 4121 9.7 .47 7 S.4-20
166 Pocateilc o 3404 075 &85 935 1382 2330 sS4 3293 12.8 163 5668 50427
llinois ) ; .
42 Chicago i 3ceo 8151 402 29 936 39 1048 3190 16.6 1428 413 5.4-2%
16 Moline R {2 3cas 6250 405 734 959 3204 =4 28c8  19.5 1357 L% 5,425
207 springfield 148 246%Q S46e8 422 48 962 3875 158 4838 20.2 1280 400 S.é'ZI
Indiana
75 Evarsville , N 1948 L6258 L2673 890 4043 1245 4288 18,4 114 611 §.4-23
80 Fort Wayme IR 3023 6145 395 14 8% 3096 743 1629 17.7 1600 601 Se~219
101 Indisrapalis CIN 26824 5620 407 492 851 3330 951 2283 18,0 1373 632 S.o-2%
2046 South fend - IN 3033 6280 396 690 7 2917 684 1840 2101 181§ 435 Sl
35 Burlington 1A 3009 6094 419 802 1430 3393 1002 Be8  1T.Y 13% 69 5.4-21%
&3 Des Hoines 1A 3273 k7 Q13 788 1027 3116 812 B 17 uwT &7 §.4-28
130 Mason City 1A &311 7735 400 723 1083 s 658 1882 20.8 1548 410 S.4-25
202 Sioux City IA 3408 6750 . 406 %6 1064 3328 953 3838  18.6 1433 662 §.4-25
Kansas
é6 Doctge City Xs 2280 S131 450 82 1196 4008 1384 nas  26.0 1282 7 S.4e2¢
84 Goodland 4] 2757 6090 434 935 1228 37 908 S147  28.3 1353 625 S.46-22
215 Topeka KS 2458 5201 &3 837 18 4120 1383 212 .3 19 608 §.4-23
Kentie : . .
~ 36 Covington Y 2184 S030  &c8 687 &3 3456  10S7 2538 18,3 1318 &1 §.6-20
119 Lexington KY 1921 (23 Y ¥4 0% &2 3906 1187 <853 15,6 211 618 S,.6-23
~ 126 Leuisville Y 1851 4539 &2 7 883 s - 1357 476 T8 NIS2 836 $.4-23
igisna -
23 Baton Rouge LA =7 1573 488 806 829 6482 283 814 17.2 440 & S 9
113 Lake Charles LA 214 1485 &89 795 854 6849 2615 1 NI 14.8 366 . &8 S.6° §
1463 Hew Oriesns LA 179 1392 497 833 923 6863 578 7380 15,1 3% 29 S ©
- 201 Shreveport LA &7 2285 434 843 954 6022 2385 10039 18.1 7 697 S.b- 9
Maine o
21 Banger ME 6132 7998 378 693 950 1853 263 456 21.8 172 &9 £.6-2%
38 Caribou ME $297 . 9483 357 669 922 1440 121 203 8.1 1862 692 $.4-29
169 Portiand ME 3531 7305 374 643 856 1966 248 399 19.6 1634 &5 £.4-25
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: : HO HRS 8AM-LPM AP
A 21Ty STATE isleld] wDES VEN VSE ves G_DDSO C=p&S COHED DR T<55 . 85<7<40 TJABLE
meny | wegd ¢ . ’
22 Saltirore b ] 2020 &S 419 739 932 3583 1134 2825 18.4 1248 593 §.6-20
te! Patuxent ) T oM 1618 4002 429 758 863 L1680 1289 - 29&6  12.9 18 rerdd 8,617
agssen setss . h
31 desion MA gelé S77s 387 459 89 2810 695 1601 16,5 1455 713 5.6~20
7 Alpens o L282 8166 3IN 661 882 1928 335 &% 17.3 1707 695 S.4+25
& Detroit ) At 29 5997 350 676 838 3199 g2 238  18.8 1604 632 5,621
73 flint. : 14 U7 917 3IM 641 81 2502 &73 g21 18.1 1543 &34 £.4-25
87 Creext Rapids L1} 3392 6777 390 638 v 2680 SO0 st 2.2, 15&2 622 5.6-25
195 Sault Sainte Marie L] $c87 G282 359 6460 858 1399 119 266 21.0 1838 733 5.4-29
216 Traverse City M1 3934 7856 349 662 818 2193 £33 1126 21.0 1851 &79 §.4-25
irmeants B ’ . : .
67 duluth S N $Ty? $918. 355 633 836 1511 157 258 20.0 1882 &50 5.4-29
162 Intermational Falls - MM 66146 10535 351 659 8462 1673 119 . 167  22.0 1870 656 $.4-29
140 Hinnescol is L] 4563 8040 330 709 972 2731 - T3 309 20.7 1620 S66 5.6+26
181 Rechester MM 4544 8100 383 691 Lryg 3560 &42 590 18.8 1584 452 g.4-26
igssiesiomi . . ’ o .
103 Jackson [+ 56 2626 &B1 33 942 §527 2330 g7y 17.2 (27 640 8.4~ 9 -
135 Meridian ‘NS 54 bbb 48D an 90S §73 2148 o508 20.2 613 ne S.b- @
issouri .
51 Columbia Mo 2225 4994 431 790 §72 I 12346 4262 2.5 1& &3 . 5.4
184 Saint Louis "o 2111 L850 432 757 93 4193 467 279 18,7 1 614 §5.6°
204 Springtield o] 1239 4509 &b 812 a2 4118 1319 4170 20.6 1218 54l ST
ortans .
26 8illings .11 3427 7156 380 814 1160 25464 568 2695 5.6 1650 617 5,425
$7 Cutberk 14 78 8%41 3IST 788 1150 1348 117 ™R O27.6 1836 72 $.4-25
&5 pillon nt 6168 8210 385 838 1187 1564 159 78, 28.6 1814 &39 S.b-26
&3 Glasgouw uT - 5082 8828 3% 752 1118 272 543 2642 25.0 1638 s70 .49
&8 Great falls NT 3728 74854 364 e 1133 2199 450 1888 26.7 1654 &1 S 4L=25
95 Helena 11 3926 7817 3N 777 1098 1971 328 7T 28.3 1784 451 5.4-5
18 Lewistomn MY 4027 8089 348 753 1086 1629 216 1270 29.8 1740 673 S5.4-28
1328 Miles City Y 4435 7589 37t 200 1156 2656 773 4366 26.9 1588 . - 585 5.4-25
142 Missoula Mt 3492 7560 343 704 957 1629 21 1513 " 30.8 1843 458 5.4-25
2orasky . ’ ' : :
&5 Grard !siand NE 3318 8477 420 83 1115 3309 996 4580 24.5 1431 611 S.b6-25
155 North Platte HE 3647 6905 419 230 1183 731 75 348 26,2 151 592 Seke27
159 Omaha NE - 2981 5068 b14 806 1086 3518 1130 "38%m  19.6 1355 586 5.4-21 -
197 Scottspluff NE 3338 6900 413 841 1168 2503 © 693 3748 28.3 WST 620 - 5.4-27
72 Elko Wy 3348 7I78 . 620 1000 1332 ¢ 1997 385 4085 3I7.8 1540 569 - 5.4-27
73 Ely . NV 3483 7666 632 1016 1350 1450 157 1317  30.1 1529 633 $.4-27
116 Las Vegas L1 &9 399 456 1136 1617 6567 3043 26408 5.5 604 9 5.6-11
125 Lovelock Ny 2438 S84S5 418 1096 1452 2813 745 6459 34,7 1358 606 $.4-22
178 Rero v 2181 8841 428 1048 1801 2180 3485 4059 39.3 1306 72 S22
214 Yonopah L 44 08 5452 427 1130 1502 2762 611 T kL 1257 650 S.e-2
228 WJimmemuccs NV reg(s 6471 418 10 1350 226% L8 8346 41,0 1383 &08 $.6-2
233 Yucca Flats WY 1864 4802 450 1112 1399 3378 1041 11568 35.9 1004 670 5.6016
=y Mpmoshire . : . :
54 Comcord ‘ HH 3762 7625 . 375 - 630 826 2556 L83 1855 22.6 1533 653 5.4
aw Jlersey - '
1146 Lakehurst N4 2176 8288 L7 - T2 917 3299 s 3019 20.5 1312 645 5.6-20
151 Newark LF] 2027 L9586 &D6 710 912 3556 1009 2687 7.7 135 (23 5.4-20

C.3
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. ’ NO KRS BAM-LPH ACP
HO CITY STATE  HOOSH  WODAS VSN VEZW  VSS  (BESA (9045 CoKAQ D9  T<53 - §3<Ten  Taime s

Now Bexico -
5 Albumuergue - L] 1433 423 W9 118 134 32 1287 b 2%.3 1143 3 S.«-18

&9 Clayton L] 233 S176 457 1079 1390 2 &85 2% 20.0 1S ™0 5.,4-22

184 Roswel! NM 1608 3486 450 1981 s2%¢ 45386 183y 11138 26,1 823 &77 §.,5-'8

217 Truth or Corsequences MM 1076 389 488 113 1326 &a57 1500 6882 23.4 289 7o S.6e'8
219 Tucumcari NM 13,6 . 3922 470 iCL6 1300 L4571 1556 8L26  28.7 9ie ba] §.6+38

h{

< & Albany Ny 3488 6770  I9% 719 %2 2812 619 1308 19.7 1687 &0 $.4-28
27 Binghasoton NY 1335 7397 I §92 733 73 410 672 18.5 1457 &62 §.46-35
. 3% suffalo Ny 3213 &1 I 309 74 2476 509 T 19.2 71 - 477 §.46-25
131 Massena NY 4583 8397 320 708 942 2026 345 913  20.9 1674 827 $.6-25
149 Kaw York (Central Pk) WY 1938 5022 392 450 817 273 &34 ?11 2.5 - 1335 T 70 5.4+20
150 New York (LAG) Y 1986 s022 392 450 817 3273 3% 911 12.8 1338 750 §.4-20
182 Rochester L2 4 3482 699%. 376 622 ™m 2557 595 1662  20.1 1812 508 £.6-28
210 Syrscuse Y. 3448 6856 I 611 764 2579 513 926 20.2 1S21 730 §.6-25
North Carclins : : .
13 Agheville NC | 14607 L2083 &9 782 968 3542 783 1298 21.1 1083 F15 $.62%S
37 Cape Matterss . NG 43S 2765 &80 819 9re 4978 1613 2039 10.0 765 820 .6~ 7
&3 Chartlotte NC 1084 3412 458 809 968 4498 1549 4299  19.8 892 tegd S.6-17
&S Cherry Poing ‘NC 549 2556 &1 826 96 $77 17es 3616 15,2 450 757 S.4- 7
90 Greensboro N 1251 3760 & 810 994 4276 1298 %42 17.6 1018 s S.%-17
. 174 Raleigh RC 1131 3509 &S s §3S &85 1389 3657  14.5 918 750 Sob17
North Oskota '
) 29 Bismarek L T 11 892 N 7% 111 2173 494 2067 27.8 1724 556 £.4-29
77 fargo o 382 g282 3N 751 w7 2328 573 2288 2.2 7R 548 $.4-29
141 Hinot NO 53368 9178 1s8 % 1059 2054 431 1570 26.5 18C0 581 8§.4-29
i .
3 Akren SH g2 8172 336 464 g12 284S 461 1190  17.7 16480 430 5.46-2§
-’ 53 Coliwmms oM 2424 $493 401 -T2 819 3198 789 258 R.6 375 708 §.4-30
- 59 Dayton OH 2573 549 402 656 255 3387 848 1326 17.1 1323 811 8.4elf
- 213 Toledo oM 132 8514 393 676 - 853 2791 658 7% 17.8 1500 -~ 452 §.46-21
232 Youngstoun o 3129 6557 183 426 780 2593 S4éb 1128 21.4 153 479 §5.4-21
Ekianoma ‘
157 Okishoma City 21 4 1817 3825 &5 &7s 1083 4501 1824 8378 20.8 980 733 $.4-18
220 Tulsa o 1629 3732 483 820 Lcal $3a 2072 10045 19.7 983 591 5.4219
Qregon '
16 Astoria OR 1080 S$226 IS0 5E3 82 1357 3 145 12.3 1571 1236 $.4°14
133 Mecford OR 1531 893  40S 816 1005 2481 548 4081 32,9 1442 749 S.6-15
154 North Berxd oR 629 L4678 392 740 77 14629 rd g 1.8 1351 1553 S.he &
170 portland oR 1151 Q577 34 647 81 . 2321 n 1086 22.8 1621  1cs0 S.av 16
177 Reciord oR 2535 6665 395 ass w7 1573 228 2390 34,6 1631 55 §.4-20
187 Salem OoR 1128 4926 373 480 874 1849 172 1226 29.3 1459 916 S.4-14
Permgylvania . : : .
6 Allentown : PA rird §760 401 482 844 3108 698 1146 17.0 1338 710 Seb=21
18 Aveca PA 2931 4236 3&9 bid 811 2823 452 1547  19.7 1508 708 S.4-21
76 Erie PA 3006 6626 384 bbb ”2 2527 72 378 14.8 1532 716 S.4-21
94 Harrisburyg P 2302 $281.  &04 687 264 1518 992 2860 20.%t 1342 6.3 $.4-20
142 Philaceipnia PA 2044 4923 %08 701 289 3881 1045 N 17, 28 &b 5.4-20
145 Pittsburgh Pa 773 $907 3% 642 780 2989 648 1060 19.0 1426 700 5,621
Rhede Island .
172 Providence R1 2410 4022 3I¥3 . &T77 874 2756 693 128  16.8 149 &35 $.4-21
South Carotina
41 Charlesten SC &35 2196 467 796 925 §722 - 2008 $267 1.4 b et 747 §.4- 9
82 Colwmbis CE ¥ ) 2666 W47 816 353 5613 2110 8541  19.5 741 708 5.4 9
91 Greenville s¢ 907 3220 459 814 §71 4543 1400 Uee  17.7 846 8s1 S.be 7

4

CI4
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: O KRS BAM-4&PH AP
‘se STy STATE  WODSO HODAS VSN VSEW veS  PDS0  CDLES COHBO o) 4 T<88 8§95 <cT<A0 TABLE
Sousn Sexora ’ o
180 Huron $o £820 8381 390 765 134 ryat-] 776 7P 2.5 1430 545 k=28
44 Pierre L] &028 7358 392 £22 1167 - 30D 936 262 26.2 1544 8§57 5.46-26
175 Rapid City S0 3872 TR 3% 8319 1182 2581 [x3 %77 28.2 1530 sT2 5.5'222
}>]

203 Sioux Falls 6260 7683 3% 78 1078 2811 w 3029 20.2 1553 599 S.b-

& Chattancoga ™ 1832 3595 s 728 849 L452 1543 5079 17.6 1050 4346 §.6-17
08 Knoxville ™ 1283 3818 &6 782 898 £485 . 15146 38L0 17.8 1076 703 $.4-17
136 Mamphie. - TN 1034 3259 &0 808 935 319 2069 7807 19.2 855 851 Seb-19
167 washville ™ 1148 3609 &3 769 83 6583 1552 so78  18.2 897 7469 - 8.6-17
Tex . - ’ . .
1 Abilera ™ 752 by e VRN A 92% . 1088 5068 2616 13206 21.5 760 68 S.4610
8 mmrillo ™ 1592 4331 47 1013 1253 &113 1377 6763 3.9 109 &30 $.6-18
17 Amtin ™ - 1735 " S03 877 L1 6873 2BE2 14093 9.3 $64 (29 5.4-10
32 srownsvillie ™ 35 b2 547 908 $08 8531 3446 122718 14,8 191 &2 S.4-12
" 85 Corpus Christi ™ 108 &9 529 905. SL6 8200 3508 13109 17.2 269 543- 5.46-12
61 Del Rio ™ 186 1397 S11 903 1008 7376 3112 16870 19.8 474 732 %.4-10
70 El Paso ™ $22 2605 503 1133 1306 $617 228 13226 1.3 880 735 S.4-10
81 fort uorth ™ 605 23546 - &35 87s. o4 6176 2448 13482  20.5 673 kged 5.4-10
99 Houston ™ 195 13é6 490 8us 813 7218 2891 10549  18.2 2 - TO3 S.4 9
107 Kingsville ™ &9 876 827 881 g22 - &302 3652 18512 19.2 260 523 5.46-12
115 Lareco ™ 45 82 532 900 936 8827 4130 25225  21.4 284 508 5.4-13
126 Lubbock ™ 1173 3643 48B3 1070 1257 L7546 1769 o827 25.1 917 743 5.6-18
127 Lutkin ™ 37 186 492 848 62 66T 2668 11737 215 &78 681 5.4-10
137 midlard ™ &34 2573 S04 1079 1247 §69% 2159 11177 5.9 698 729 5.4-10
148 Port Arthur ™ 167 16146 497 824 00 4888 2682 8837  17.4 384 &7 .6 9
189 San Armelo. ™ $38 2110 S03 S&h 1076 6522 2819 14821 20.% (23] 619 - 5.4-10
190 San Antonio ™ 251 1579 510 &7 955 7170 3013 - 13Bet 2001 &hé2 &30 5.4-10
200 Sherman ™ 699 2708 476 v 4 996 5BLL 237 12065 20.2 T3S T8 S.4-10
21 vaco ™ L83 2166 495 876 L1ed 4676 2879 15658 21.1 451 622 $.4-10
25 vieghita Falls ™ %84 3049 480 911 w077 S708 2299 14487 18.8 8 Al 5.410
Yrsh
I3 sryce Carwon ut L7099 9288 LS5 1083 1388 &9 & & 30.0 1680 841 5.4-28
&0 Cedar City ut 2892 SB88 &7 . 1056 1362 2802 626 3119 7.1 132 629 S.6-22
188 Salt Lske City ur 2570 $7S &2 75 12566 3011 %1 73D 29.1 12s 585 S.6-22
Vermont -
34 Burlington VT &211 7932 - 3% 658 &5 2118 345 490 18.3 1697 637 S$.4-25
Virginis '
153 derfolk VA 1188 3609 L43 ka4 964 L4346 1585 45%6 15.0 1016 685 S.6-17
179 Richmond VA 1322 3895 430 745 923 425 133 L1 17.6 996 716 S.4-17
180 Rosrcke . VA 1520 4192 433 763 94b - 3986 .. 1IK3 3306 19.0 1468 713 5.6-17
Washington
158 Clyrpia A 1566 %550 351 619 819 1550 ™. W& 26,6 1ST7 85 §5.6-16
198 Saattle/Tacoma WA 1382 5281 350 621 828 1483 106 %56 165 1700 982 S.b~14
205 Spokane WA 2983 6727 343 738 1064 2096 363 1595  25.3 1669 60 - 5.6-21
225 whichey [sland WA 17 5276 344 630 878 1403 2 7 1.8 1671 1169 S.b=16
230 Yakima WA ravsd sgrr 373 ™0 1091 paygsd &9 3285  31.2 1413 3 L 5.4-20
West Virainia : ‘
w2 Charteston W 1816 LS87 409 667 78 3712 1008 2056 20.8 1215 7046 5.4-20
Yisconsin
49 Eau Claire Wl L7351 8285 378 683 g3 2545 603 1898 18.2 1565 41 $.5-25
89 Gresnbay 1°14 4310 89 3m0 656 967 2172 25 957 2.1 1606 - 65% b2
112 La Crosse 4] 3838 7243 388 ™ 937 784 716 2121 18,9 1568 blolo $.4-28
129 Medison Wi 4009 7.8 39 7 955 2559 542 1329 19.1 1511 458 $.5-25
139 Hilusckes L H 3584 7121 396 T 941 2427 487 1013 7.1 1887 618 5.4-25

c.5
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. : NO KRS 8a4-4PM
NO 217V STATZ _MODSD  WED&S  YSN  se2y WSS CopSQ  CoeaS  coMED 30 T<S3 E5<vc4@

syoming
39 Casper : WY 3824 7617 433 61 1323 77 455 2459  29.8 1670 £33
&S5 Sheyarne %24 3438 7213 416 9Cs AT 93 raa) 1020 24.4 1418 603
183 Rock Serings <Y 4407 a3zt &N Gl 1358 1678 207 72 29.1 1228 5§52
199 Sherican WY 3405 7386 387 g 1133 . 2074 340 2:C5 30.3 1630 (A

her locatiens Cutside U.S A,

92 Guantanamo Bay =3} 0 0 612 1045 1018 1071 %566 18452  15.8 '} 17
110 Xoror {sland Py 0 0 &2 250 87 1435  S560 14543 9.5 0 0
111 Ruajalein Island PN Q 0 678 961 888 - 1°435 4160 14277 8.2 g ]
193 san Juan PR 0 0 608 963 931 iC=ed 5173 11843 2.7 0 16
222 dske Islard T PN 8 . 0 609 1002 977 1089 53%% 10147 9.7 0 0
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ATTACS®EXNT 58 TO SECTION 435,105 o
SLATICNS TO DETERMINE EXTERNAL GALL KEATING AMD COOLING CRITERIA : ‘
' : nO ’ !

T0 DETERHIKE COMPLIANGE WITH THE CRITERIA

3.1 Equations and Coefficients ‘

This sttachment contains the externel sall eqations for se :
in cetermining externsl wall hesting ard cooling criteria (WC, ' , ,
and WC.) and for datermining complisrce (H; and C;) with the ' ' : {
-criteria for north, esst, south and west orientations, For NE, i
¥d, S\ ard SE orientations, WC,, WC., My and C; shall be i
determined by tresting half of each wall ares as though it faces . - {
ench of the adjscent cardinal directions, e.g., treat XE as half : : .
rorth and half east.

tquations 5.5-2 and 5.5-6 are statistical regression
esuations that corrslate envelope cooling and hesting leads,
respectively, from thermal transmission and solar gains, as
sodified by internal gain end smess, to the physical conpoments of
the snvelope. Seven individual terms are identified for both
coolimg end hesting that correlate varisbles with physical
menning such as U-values, internal gains, and westher related
varisbles. They are as follows:

1. LU, CLUO, CLXUO: Terws that correlate cunsiative amual -
cooling losds with thermal transmittance of the wall.

2. CiM: Term thal correlates cumslative awwal cooling loecs
with heat capacity of the wall, )

3. CLE: Term that correlates cunslative snnusl ceoling loads

with internal gairms from-occupant light snd equipment.

4. CLS: Term that correlates cumulative anvual cooling loads
with incident solar gains.

§. CLC: Terss that correlates cumiiative anmuasl cooling losds
with climats variables for a specific location. . i

4. HLY, allO, HLXUC: Terms that corrslate cumulative armusl o 1
heating loads with therma( transmittarce of the wall. '

7. HLM: Term that correlstes cumilative anrusl hesting loads
with hest capacity of the wall. ’

8. ch.': Term that correlates cumnulative snrual heating loads
with internsl gains from occupants, lights, ard equipment,

9. HLS: Term that correlates cumulative snrual heating losds
with incigent solar gairs,

-

——



.
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, 19, HLZ: Term chat correlates cumilative ammual hesting loacs

=it climate variaoles for 2 spezific lscation.

“e cseling ama heatirg esuaticrs with their ccefficients

follow,

raolirg Zeustion

g oer &y ® Sl e CLUO; o CLAWOp * CLM; » CLG; = Cuf; = CuT

‘:g"ﬁion 2 €.

Where:

i =  for esch orientation

i ®  for esch wall msﬁ censtruction type for the
orientatien '

€U =FOxU, x

CLYO = FT x LOC x

CLXLO = FC x 1/700C x

ClY .= FO,-xC.‘t‘C{x

oG =FCx G x

[ CUl x cowes

owz;caueoz

. CUS x (VS x COnEn)2

* CU6 x CR }

[ &0 x EA x VS x 2050
02 x 6

* 003 < 62 x 242 x vs x =083
- o6 x 6° x A2 x v§ x 965 ]

¢ ¢ & &

CHY »

* M3 x

¢

¢ & ¢ ¢

™6 x

e¥s x ¢l

M5 x
M7 x
™8 x

€31 »
ca3 x
o4 x
€GS x
C&s x
Cs?7 x
& x
Ca9 x

X EA x VS x £3050
x EA x (VS x £9850)2
x G x CDOST '
x 6% x 282 x vs x 22050
2 62 x 065 )

M2 x EA x VS x C2050
EA x VS x CDDA&S

£a% x vs x 3050

x 045

G x CBCS0

G x CO0SS

G x EA x VS x 2050 )

€a2 x Co0S0

EA x (VS x €£050)2

€42 x VS x CD0SO

o085

coos0s

eo0es3 )

[ CG8 x EA x v§ x CDCSO
82 x vs x 950 1 )
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‘ €S = PCx (EAx [ £S1+CS2x Vs x COCSO . :
, . 283 x (VS x £9050)° - R
o CS4 x VS x 3065 : ’
OCSSx(‘JSxmocS)zl
< EAZ x [ S8 = CS7 x (VS x £3045)% 1 )

L = PFCx [ €21 < £2050
- 22 x o502
« CC3 x CDHED . )
ocux:naaoz : o
« CLS x CDD&S '
~c:5x(v5xcnués)2
+ CC7 x VS x £OOS0
+ €28 x (VS x £D0S0)°
OCCVx(VchsHSO)z
e £C10 x v§
* CC11 x DR
* €012 x RS
¢ 0213 ]

%OTE: The cocfﬁéim: for various orientations in the eguations
listed above are found in Table $8-2. 1f WC. or Cy is less
than 0.0, WC. or Cy is set equal to 0.0.

vhere:
Climote Doty ;
(‘«%“"’J

oS0 = Cooling agmays base 50 °F
€065 = Cooling degree-cays base & o
 COHBO = Cooling degree-hours base 80
OR = Awraee daily terperature range for warmest monen.

Vs ® Arrwsl average cdaily incident solar emergy on facade
\nder corsiceration, a:u/ftzlchy.

Buitgirg Deva

2 = wall ares {cpagque and'guzed)‘ ¢f 20re under comsiderstion
diviced by totat wall sres (ocoaque and glazed) of all
0nes .

0 =  Cpaque wall ares of 20me under consiceration divided by
total wall ares (cpague and glazed) of all zomes. If
aultiple mass corstructiont are present, the Fo,- is
eslculated for esch comstruction | and used o form tne
sres weighted mess correction.

Uow = Ares sversge U-value of cpsque =slls (including those of
mass comstruction) in zone urder consiceration.
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LOC ®  Ares aversge U-value =f wa:l (cpesue e glazed, evelustey
cer cooling corgitions) in zeme unoer cemsicerszisa.
LCC i3 ecual %o \OH.

R =  Wirdow wall ratio tor forme urder csnsiceration: dafined as
‘emestration grea Sivided by total wall sres (ccaque arng

" glaze).

Ef e Effeccive spersture frection for zane urcer corsiderstion,

where:
BA = Wi x S8, x S,
Equasion 5 $-3
there: .
Sec * The cooling adjustment factor for horizental

externsl shading projections:
For 0.0 < PF < 0.5 from Equation S.4-1
for the north orientation:

Sec 1+ 0.4 x7PF

Ecuacion 5.5-3s '

Ffor the esst, south ard west orientations:

Sec * 1.0« T.GETT x PF o 1,0689 x £ird

ey BB

G s Effective internal gain ‘(h’/ftz) for zone
wnder consideration, where: '

G =B elpx (1R xKeD
i -

Where:
Lp = Lighting power, from Section 5.5.7.4
Ep s Equipment power, from Section $.5.7.5 -
R. = The ratic of the electric lights in the same
space served by the orientation that heve
automatic controls for daylightimg,
0y = Occupant load adjustment, from Sectien 5.5.7.6
Kye 5.87 (\m’xw.rxs,c>

% “13.311 ( WR x VLT x S )2

ousti -4
i
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.

It (AR x VLT x S,.) > 0.22, then Ky » 0.847

Wherg:

‘ Wik = As setined avove, but Aot to excesd 3
maximm value of 0.45 in Egquation §5.5-4a,
per Section 5.5.7.3.

VLT = visible light transmittance of the glazing

" smaterial, as defined in Section 5.5.2.1,
including sy shading devices present thet B
modify the visible transmittance of the
gtazing material.

CC =  Mess correction (Cooling Delta Losd Factor)
: from Equation 5.5-5. If sultiple mass . .
constructions are present, each OKC; is ' o
evalusted sepsrately and combired by sres -
weighting. 1f the U-value of the mess wall
is less than 0.05, then U, * 0.05 shall be
used to calculate the CMC, 1f the value of
HC is greater than 20.’ then HC = 20 shall
be wsed to calculate the CMC.

COOLING DELTA LDAD FACTOR ECUATIONS . : ' ; ;

Equation 5.5-5 is used to predict the Cooling Delta Losd Facter
values. .

cgr:‘- Cooling Delta Load Factor =

| ,
| ~ePyeHee1 || &2, b |
1 - -
:. ¢ :l oy - g - wepeghocn || 7|
| @2 1o (g + CPUe !
x |
Eguation 5.3-3
where:

NC = uall Heat Capacity (Btw/ fto+OF),
U = -uall U-value (Btuh/fte-OF),
A 8 (Cooling degree-hours base B0 ©F)/10000 + 2 (5F°h).

B = (Caily Range)/10 + (°F),




\&Li)‘}

N
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Py = &

R N R S

g & C/AS ¢ Co8° « €8° « Erta? /By o €

P, = Lo/ (A%82) o Cyy/BS o 2y,

@s = Cg

Py = CglNCA) VB + Gy

L = Matural Logarithm

Py & Cio/tA%82) ¢ €0/(AB) + Cy1a%/ VB © Coy

g = Ca/(A%E2) + C/(AB) © Cyu%s B = Ty

The coefficients C1 through C22 sre taken froam the followimg table, Table

S8-1.

HEATING EQUATICH

Wy or Hy = I (HLUG - HLUD; » HLXUO; © NLM; « mG; * HLS; *» HLC;)

wWhere:

i = for esch orientation

3 i -’

i = for esch wall mmss comstruction type for the crientation

Wy = mxuwx

WUO e FC x UOH x

KLXUO 8 FC x ( (1/UOM) x

o (1/U0%) x

HM = FO} b4 HHCj X

¢ HUT x HODSO  WUZ x (VS x WDD&SI2 ) -

{ M1 x HOOSO » MJO2 x KOD&S
o HO3 X EA X VS x HODGS )

(amoue.u(vs“noso;z
* WXUOZ x EA x (VS x H00&5)2 ) .
tHXUOSxEAZxVSxMODéS 1)

[ #M1 + M2 x & x UCH x KODAS
w3 x 62 x EAZ x vS x HD0SO
K6 X USH X EA X VS x HOD&S
M5 x UOH x HODSQ

M6 x EA x (VS x 06532
wu7 x €szx VS x MOD&S/UON' |

*

¢ ¢ o @
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HS =

RE =

¥OTE:

PFCxCGx, [ 461 x HDD&S
o HG2 x UOH x HOD&S
 + HG3 x EA x ¥S x HODGS
+ WG4 x EAZ x VS x HDDSOl )
x 6% x { MCS x HODES + HGS x EA® x VS. x HODAS )

FC x € BA x { HS1 x VS x MODSS + HS2 x (V§.x HODS0)2 )
el { HS3 x VS x HOOSO + HS4 x VS x HOD&S] )

rex [ HC1 + HCZ X KDDES © HCS x WDO&S?

onuxvszou:vasxmso B
© HCS x VS x HODSS
- HCT x (VS x HD0S0)2 )

The coefficients for varicus orientations in the equations listed
gbove are fourd in Table 58-4. 1f WC, or Hy is less than 0.0, WC,
or Hy is set equsl to 0.0. ‘

WOUSO =  Nesting cegree-cays base 50 °F.

K065 = Nesting degree-cays base 65 °F. »

Builaging Saea

K

‘s Anrual aversge daily incidens solar energy on
facsde urder considerstion, Btw/fté-day.

= uell nn‘ (opecue end glazed) of 2ome under ©
consideration divided by total wall sres
(cpaque and glazed) of all zomes.

u Opaque wall area of lome urder consiceratien .
divided by total wall ares (opacue and )
glazed) of all zones. [f multiple mass
corgeructions. sre present, the ng is
esleulated for each and used to form the ares
weighted mess correction, ‘ S

= Ares sverage U-value of opaque walls
(including those of mess construction) in
zone urdler consideration.

wWH = Ares awnqi U-value of well (oosque and

glazed, eveluated.under heating corditions)
in zone under corsideration. UOH is equal to
e,
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wheres

where:

Wirdow «all ratio for zone urder
congideration; cefimed as ferestration ares
divides by total wall ares (ccacue ama
glazed).

Effective aperature fraction for tone unce
consideration.

Q-stczxsm

ien -7

For 0.0 < PF ¢ 0.5, from Equetien §.4-1:
for the morth orientation:

Sen = 1-0.3 x"PF.

tion 73

For the esst, south and west orientation:

1 - 9.985 x PF « 0.4513 x PF2

ion 3.3-

Effective internsl aainm (wft'z) far rene
e cors gt o

G =By iy (!~ R AR

Eemog?s -

Lighting power, from Section 5.5.7.6.

Ecuipment power, from Section 5.5.7.S.

Gccupant load adjustment, from Section
$.5.7.4

The ratio of the electric lignts in the
spece served by the orientacion thag
have sutomatic controls for
daylightirg.

5.8”(MXVLTXSQ‘)
13311 ¢ WR X VLT x S 02

jon -8a
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dhere:

R &

TVLT

RMC

S1f R X VLT X Sy, > 0.2, then Xy @ 0.647

As cefined above, but mot to excesed 2
maxiess value of 0.65 in Equation 5.5-8a
per Section 5.5.7.3.

vigible Light transmittance of the
glazing material, as cefined in Section
5.5.2.1 including sny shading cevices
present that modify the visible
tremmittance of the glazing meterial.

Mass correction from Equation 5.5-9. If
multiple mass constructions are present,
each mcj {s evalusted separately ard
_combined by area weighting. 1f the
Usvalue of the smss wall is greater than
0.40, then U, = 0.6 shall be used to
ealculate the HMC. If the U-valus of
the mass usl! {8 less than 0.05, then
“Ugy ® 0.05 shall be used to caleulate
the ¥MC. [f the value of HC is greater
than 20, then HC = 20 shall be wsed to
csleculate the NMC,

WEATING DELTA LOD PACTOR EGUATICHS

Equstion 5.5-9 {s uzed to predict the heating Delta Load Factor

values,

WC = Weating Delta Load Fector =

-y (He- 1| | e, 1,0
1-e [ | upy « WPy - ~CHP o HP g2 Y (HC- 1) 0.7
[l 1+ (HPg * HPUYe
|
fon §.5-9
where:
HC =  uall Heat Capacity (Btw/fte-SF)
U = wall U-valus (Bewh*$#22-%F)
A s

(Heating degree-cays bese &5 °F/100 + 2 (°F days)

.
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”‘ L4 ”6
”2 ] n1‘L’“A).H’s
LN 3 Hatursl Logarithm

Wy w HkSeHaaZenss JAe M, VA » N

We = Hygaen, oAt 3

Wy = Hig
. We = Wpiag : ' .
Wy = "17/“3 +Hig

Mg = Hg/AeHyg

The coefficients H1 through H18 are taken from the follswing table, Teble 58-3.

S/
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— .

58.2. Determining Resting orxd Cooling Zriteria . » : 7

Using Eqmtione in Section 58.1

To determine the wall thermal criteria for 3 bui lding design, the .

following inputs to the egaations in Section $8.1 shall be used.

°

(1) Azpsct Ratio. An aspect ratio of 2:1 with longer

-

dimengions ;facinq e8s? arcl west.

. €2) Shading. No use of external shading projections

or soreens.

(3) Ddaylight Comtrols. No use of sutomatic dsylight

controls for the lighting systen.

(6) Intermal Gain (G). The sum of the lighting power
density ch), the equipment power cansity (Ep) and the octupant
load adjustment (0y), or 3.0 W\‘tz, Qﬁchmr is soaller, shall

be used. In determining L, the value of R, and VLT shall be set

~equal to 0.0 in Equations 5.5-4 and 5.5-8.

(5) uall Ares Factor, Opocpee arxd Glazod (FC). The
combined opacue and glazed srea for the corientation for the
building design, divided by the total uall sres (opscue and
glazed) of all orientations, shall be used. Hote that {f one
changes the wall area or floor area in & zone, this changes the
geametry of the building. The criteria and compliance values
will change for all 2omes becsuse both valuss for esch zome are

weighted by the relative size of that zone.

(6) Wirdow Wall Ratio (WR). The smaller of the
values of Wik . snd WWR), determined from (8) and (5) below shall

be used,

(a) uUsing the value for internal gain (G) -

determined in (4) above, the WR, for cooling by interpolation of °

.
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the resulss of (a) ard (b) below, shall be determined usina

Equstion 5.3-10:

vhere: Mqo is the window to wall ratio at 0.0 U'/ftz internal

load (G = 0.0 w/ted),

-“3‘.’0 is the windou to wall ratio ac 3.0 H/frz
internst load (G = 3.0 W/ft2),

U.Jc ® mgo - {6/ 3.0) x (“w - Mssa)
tion =10

for G = 0,02

1 CDOSO x VSEW < 8,000,000, then Equation 5.5-11 shall
e used.
VR g ® 8.48 © ¢ o050 x VSEW x 1.625 x 10°% )

Naapa?’ } 11

1 €30S0 x VSEW > 8,000,000, then Equation 5.5+12 be

used:
0“,0-0.3‘
Esystion 3.5:12
. G=30:

1f €050 x VSEW < 8,000,000, then Equstion 5.5-13 shall
h‘ useds

MR gy » 0.28°+ { D050 x veEW x 5.0 x 10°7 )

ion <1

!\»»/
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1f SODS0 « VSEW 2 §,000,000, then Equation 5.5-16 shall
be used:

Mm s 0,26

1 3 -14

(b} The WMiRy, for heating shall be cetermined

using Equation 5.5-15 or Equation 5.5-16.

o

if HDOAS < 4000, then Equation 5.5-15 shall be used:

VR, = 0.6 - ( HODSS x 2.5 x 1075 ) _ ' .

i -9
{f HOOES > 4000, then Equation $.5-16 shall be usec-

WRRy @ 0.3
Eguation 5.5 146

(7) Opacpe Wsll Arva factor (FO). The value cof FO
shatl be determined from Ecuation 5.5-17.

FO % FC x (1 - WR)

Egestion 5.5-17

(8) shadirg Cosfficient (SC,). The value of ST, shall

be cetermined frua (a) .or (b) below, or &8 shown in Figure 58-3.

(a) If the hesting degree-cays base &5 °F for the
building lecation is < to 3000, either Equation 5.5-18 or

Equation 5.5-19 shall be used:

If CDDSO x VSEW < 4,000,000, then Equation 5.5-18 shall
be used:

Sc, = 0.85 - (CD0SO x VSEW x 8.75 x 10°8y

¢ion -1
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1 CZDSO x VSEW » 4,000,L00, then Esustion 5.5-19 shatl
be used:
sy ® 0.5

tion -9

(b) 1f the heating degree cays base &5 °F for the
Suilding location is > 3000, either Equation 5.5-20 or Equaticn
€.5-21 shall be used: ‘
1f CO0S50 x VSEW < 4,000,000, then Equation 5.5-20 shall
Se used: '

ST, = 0.85 - (G050 x VSEW x 1.25 x 10°7)

jon -

If COOSO x VSEW > 4,000,200, then Equation 5.5-21 shall
be used: '

s’ , ¢, = 0.35

ion -21

(9) Exterral Shading Projection (Sg,). The value of

Sen shall be set equal to 0.0.
(19) Opmcue Wsll U-vValue (U, ). The value of U, shall
ba dc:&nimd from either Equation $.5-22 or Equation 5.5-23, as

shown in Figure S8-4.

1f HDD&S < 196, then Ecuation 5,.5+22 shsll be used:



<8354

Federal Register / Vol 84, No. 18 / Monday. January 30, 1589 / Rules and Regulations

if HDOGS » 196, them Equation 5.5-2% shall be used:

"Ug, ® 42.787 x wopes (*0-712)

3 1 on -

€11) ¥est Capmeity of Opecpse Usll (XC). The velus of .
KC shall be ser equal to 1.0.

€12) Fenmstration Ascesbly U-Value (U 0). The value of
vuaf shall be datermired fram ¢ither Equation 5.5-24, 5.5-25, or
5.5-26; or as ghown in Figure S8-5.

If HODE5 « 3000, then Equation S$.5-24 shall be used:

Ugs = 1.15 - .

ion - 26

1f KOO 2 3000 snd HDOGS < 7500, then Equation 5.5-2%
shall be used:

Ugs = 0.81 « [(HDDES - 3000) x 8.0 x 1075
If HDO > 7500, then Equation 5.5-26 shall be used:

Ugg = 0.45

tion §.S-

(13) For all other irguts to the epations in Secticu
8.1, the values for the building envelope design under
cansideration shall be used.
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Tacle £3-1

COOLING DELTA LCAD ZSEFPIZIENTS

INSULATION eCsi™icy

] 1]

I I

i |

| coErrICIENT b

] LABEL i EXTER;CR INTESRAL INTERICR
L 1

H 1

I 1 ] 220,726503 139. 1085667 181.616775
| @ ] -, 056539 -, 033591 «. 055166
] s | -118.835328 10325704 34158964
| c4 | «13.6764620 -20.867335 -25.591934 .
! s ] 2348381 2382 L081029
] £ } 559528 305281 1.478998
] c7 | ©, 55004 022822 432421
| 3 | -90S.677979  -3C7.543848  -1232.9267%8
| (=] | 425, 191855 £38.259610 463, 195801
|.. e ] -2.5106C0 045955 .430200
] c11 | ~43.387955 -5,987545 -28.285065
] c12 | -:9.72380 «11.396114 -63.5622%4
| €13 ] ~33.57352S 366851 20.8445%50
l. 73 | 20, 428235 30,253494 9.817521
] c1s ] -26.209152 3.833706 26.45082¢
] cis | -2et.17T3s - 22254423 70337494
] c17 ] 18897781 29.329697 9.284280
| c18 ] - 3537%0 -.023878 ~ 114848
| c19 | 156.308%43 63.3227%4 326.3484727
|° ¢ | 7409899 < 16.33L456 <77.435498
] e | 645363 L -.0111%% -.074728
A - | 7456456 1.295576 5.204088
I |

i ]

R



Federal Register / Vol. 54 No. 18 / Monday, Januesy 20, 1929 / Rules and negualations

TASLE £3-2

CCOLING CCEFFICIENTS

!
i HCRTY EAST SOUTH EST
l
=T I 0.201€39 0.00331$ 0.003153 0.60321
=2 | -0.3CBS42E-07  -0.8968182-07 ~0.712993€-07  -0.81053CE-C7
&3 | 0.7R93E-13  0.375280E-13 0.183C83-13  0.I358108-13
oL | -0.079&7 0.163114 0.286453 0.11178
L ’
o | 8.33% 0.515262 0.73477 0.752543
™2 0.153CL08-CS  0.1281972-05 0.161630E-05  0.1422286-05
CG | ~0.204322E-05  -0.1502408-05 -0.2110432-C5  -0.197738¢-03
e | -0.7S3865-C6  ~0.T67B45E-06 -0.6644308-06 -0, 74008TE-06"
o5 | -0.1004728-05 0 0.8C1C57€-05 . 0.3151536-05
™6 | 0.3667085-06  0.356503E-04 - 0.4481088-04  0.296012€-04
7 ] -0.873C45E-04  -0.640938E-04 -0.000119 -0.766719€-04
8 | -0.238IISE-07  -0.47253LE-07 -0.497449E-07 O
[
Cot | -0.451094E-05  -0.838869E-05 -0.288996E-05  -0.TS64456-05
=2 | -1.040207 -1.507235 -1.512625 -1.238548
SLS3 | -0.4332548-05  -0.278828E-05 -0.2313528-C5  -0.4125672-05
ol | 0.12658CE-C4  0.209874E-05 0.736219E-05  0.1087122-04 -
|
ST 0.103744E-35  0.115I32£-05 0.11858%2-05  0.123251€-CS
CUC2 | -0.132180E-12  -0.134456E-12 -0.1162526-12 -0, 1300C2E-12
oxues | 0.27SSS4E-04  0.202621E-04 0.2023656-04  0.Z36964E-04
oxoh | 0.974090E-07  0.117514€-06 0.7392078-07  0.1362746-06
CXUCS | -0.11B247E-06  -0.909692E-05 <0.9091926-C5  -0.111077E-C4
I ' -
€3t | 0.291286 0.5333238 0.393756 0.948654
c | 0.001477 0.001531 0.002081 0.001662
€3 | -0.5520428-12  -0.28213%g-12 “0.284764E- 12 -0.4557208-12
et | 0.252311€-05  0.370£21E-05 0.430536E-05  0.591511€-CS
€ss | -0.001151 -0.001745 -0.001864 -0.C0153
€cs | 0.1952638-11 0 +0.2960556-11  0.316352¢-11
€3, ] -0.8352056-11  0.101085E-10 0.3300272-10 O
css | 0.1430226-05  0.7S387SE-06 0.713300B-06  0.9707S2E-04
€5 | -0.238287E-05  -0.164541€-05 +0.163927E-05 . -0.1973638-CS
! v
ES1 | &4.9871 33.9683 18.32016 29.3089
cz2 | 0.3480918-04  0.3741125-C4 0.3406P0E-C4  0.502498%-C4
cs3 | 0 0 0.271313e-11 0
€S4 | -0.166405E-04  0.4%4775E-05 -0.282181E-04  -0.277153E-C4
ess | 0.8427856-11 0 -0.304877E-11  0.291137E-11 -
Cs6 | -56.5446 o - 26.995 16,977
€37 | -0.134764E-10  -0.5882097E-11 -0.450089E-11 -0, 789218E-19
!
1
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TABLE 58-2 (Comtirueq)
CICLING COEFRISIENTS

: X -
P !
] | NCRTH EAsT SCUTH LEST |
: } {
] l
cc1 | 0.002747 0 0.010349 0.007265 |
=B B 0.318928£-04 +0.304%138-06 0 !
e | -0.0003:8 0.000319 0.£C026 0.00056S 1
ces | 0.122123t-07  -0.7753182-07 “0.2714438-07  -0.5043808-07 |
es | 0.012132 0.011896 0.013248 0.00923% ]
ccs | C.1040278-11  -0.422861E-12 -0.2051728-11 @ I
€7 | -0.1260138-04  -0.7082%0£-0S -0.1653772-C4  -0.602465E-05 |
eS| 0 0. 0.22c8408-12 0 b
€9 | -037STOTE-13 0.40623%E-13 C.197592E-13  0.229425E-13 | -
ecig | 0.030056 0.023121 0.0265 0.01704 |
et | 0 0 -0.271026 -0.264276 |
cc12 | 0.002133 0.001103 0.006348 0.007323 !
CC13 | -12.867% -13.16522 -18.2n +10. 1225 !
| I
3 ]
Table 58-3
MEATING DELTA LORD COSFFICIENTS
i Y .
| | i I
] | INSULATION POSITION !
| COEFFICIENT | —
| taseL B EXTERICR INTEGRAL INTERIOR |
[ } *_11
| !
1 | .00C006 .800007 .000006 |
H ] -.001537 -.001799 -.00%52 |
3 | 13.388575 15.116148 19831350 |
"o | 1.933217 2.1055%¢ 1.5 I
S | <11.896660  -13.305299 -15.562034 I
" | 484317 183964 orizsr |
14 | 009447 .025504 .026392 [
18 I - 099954 045871 JTTSE32 |
w | -1223.396240  -422.080078 . 200792 |
#10 | -.$45353 - 519158 -.63787
K11 | -.000067 » .000069 -.000007 | :
H12 | 385849 4.137914 2.624339 |
H13 | 7.582887 6.238024 7.980352 |
H1e ! - TTT369 W ealtai - 169907 |
1 | 9.014718 7.722863 8.585047 |
16 i .200680 .208271 -. 038589 |
W17 | 206.638216  105.984894 3. 13974 I
418 | .= . 198297 . 186252 |
' ! ’ l
| S— ! J
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Taeble 58-4

HEATING CCEFFICIENTS

|
! | NCRTH EAST SoUTH WEST
3 1
'v
W1 | 0.006203 0.007691 0.005064 0.006672
w2 | -0.1358682-11  -0.5T1616E-12  -0.268998E-12  -0.435643E-12
l .
M1 i 0.531005 0.545732 0.837501 0.616936
w2 | 0.000152 0.600107 0.000208 0.00015
e 4 | -0.5318266-06  -0.106191E-06  -0.482531E-06  -0.264565E-06
LA |  -0.7738132-06  -0.147B7DE-CS 0.211938£-05  -0.457827E-04
HMS | - -0.000712 -0.000484 -0.001042 -0.000625
M ! 0.3348596-12 0.495742E-13 0.770190E-13  0.737105E-13
w7 | 0.235071E-06 0.2750456-06  -0.389887E-06 O
ot | 0.004543 0.008683 0.005028 0.008566
o2 | 0.013485 0.011055 0.010154 0.0%146
o3| -0.1101788-06  -0.288956E-05  -0.7323178-05  -0.8986453E-05
!
ot | 0.1245408-11 0.7856L4E-13  -0.282023E-12  0.304904E-13
U2 | -0.730S82E-12  -0.810900E-13 ~ 0.745599€-13  -0.74T1848-13
s | 0.19T090E-05 0. 194025E-06 0.987387E-07  0.1957766-06
i .
HG1 | -0.201051 -0.000983 -0.000981 -0.000%8
W2 | -0.001063 -0.00093 -0.00081S -0.000975
HG3 | 0.299013E-05 0.252260€-05 - 0.261880E-05  0.249976E-05
HG4 | 0.7490458+06  -0.1110546-05  -0.216687E-0S  -0.854049E-06
4GS | 0.000109 0.934310E-04 0.97S5Z3E-C4  0.8523896-04
3 | -0.555914E-06  -0.315801E-06  -0.260995E-05  -0.291334E-06
31 | -0.218248E-04  -0.209216E-04  -0.210885E-04  -0.202049E-04
Hs2 ] 0.335179€-11 0. 1905008- 11 0.1483885-11  0.2182156-11
Hs3 | -0.453253E-05  -0.2234138-06  -0.1847245-0C4  -0.240482E-04
HSh | 0.223087E-04 0.261331€-04 0.265412E-04  0.Z30S3BE-04
!
- KCY I -0.106468 -5.19297 ~3.66743 -5 . 25681
2 | 0.00729 0.007684 0.007175 0.007672
RES |  -0.297600E-06  -0.307837E-06  -0.2641928-06 -0.307127E-06
Wes | 0.201569€-05 0.430350E-05 0.332112E-05  0.643491E-05
Hes | 0.129081E-04 0.477552€-05 0.325089€-05  0.483233%-0%
RCS | -0.128594E-04  -0.618539€-05  -0.4430846-05 -0.625101€-05
(erg | 0.275851E-11 0.820051E-12 0.4381488-12  0.809106E-12
N
1

¢ .
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§ 435,108 Electric power and distribution.
€1 General

8.1.1 This section contains minimum
requirements for all building electrical
systems, except required emergency
systems,

6.1.2 A building shall be considered
in compliance with this section if the
minimum requirements of Section 6.3 are
met. .

6.2 Principles of Design

621 Electric Distribution Systems

8.21.1 Transformers and generating
units shall be sized as close as possible
to the actual anticipated load (i.e..
oversizing is to be avoided so that fixed
thermal losses are minimized).

8.2.1.2 Distribution of electric power
at the highest practical voltage and load
selection at the maximum power factor
consistent with safety shall be
considered. The use of distribution
system transformers shall be minimized.

6.21.3 Tenant submetering can
one of the most cost-effective energy
conservation measures available. A
large portion of the energy use in tenant
facilities occurs simply because there is
ro economic incentive to conserve.

6.3 Minimum Requirements

8.2.1 Electrical Distribution System

6.3.1.1 All commercial or multi-
family high rise residential buildings.
having designed connected electric
service over 250 kVA. shall have
electrical energy consumpticn check
metered on the basis of usage category
or tenant occupancy, depending on
conditions defined below. For buildings
that are occupied by multiple tenants.
the metering shall be per tenant. if the




