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cooling load estimation 4\ s Jlaa¥) Glea - Y- YW
Window solar heat gain -eiubudl) dpwadl) duwisal) 3 ) adl -

Q=A*sc*(q
(Q) glad¥l e anilill sl al) BTU/HR
(A) el a3l s dali
(sc) (shaded or not) zla 3l JMa 4iSall 5 ) jall IS Jalaall
el ol e 65 G praaal Jalaa Liay) a5
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Jsaadl sa 5 carrier chl load estimation GUS ¢ @ Yoa V1 a8 Jgaall (pasc J) pasd oty N g) -
:(shading Jalill s zla ) £ ¢l ks lag) )

TABLE 16-OVER-ALL FACTCORS FOR SOLAR HEAT GAIN THRU GLASS
WITH AND WITHOUT SHADING DEVICES®
Apply Factors to Table 15
Outdoor wind velocity, 5 mph-Angle of incidence, 30 - Shading devices fully covering window

INSIDE OUTSIDE
GLASS VEMNETIAL BLIND™ QUTSIDE SHADING QUTSIDE
FACTOR | 45 horiz. or vertical [VENETIAN BLIND SCREENT AWNINGF
NO or ROLLER SHADE 45 horiz. slats 17°horiz. slats | vent. sides & top
SHADE Light on
Light | Medium | Dark | Light | Outside | Medium** |Dark§ | Light | Med. or
Color | Color | Color | Color | Dark on Color Color | Color Dark
Inside Color
ORDINARY GLASS 1.00 .56 B5 75 15 A3 22 15 .20 25
REGULAR PLATE (1/4 inch) .84 56 65 74 14 2 21 14 18 24
HEAT ABSORBING GLASST
40 to 48% Absarbing .80 56 62 T2 A2 1 18 2 16 20
48 to 56% Absarbing 73 53 59 .62 L1 A0 6 1 15 A8
56 to 70% Absorbing 52 51 54 56 10 0 14 10 12 16
DOUBLE PANE
Ordinary Glass .80 54 61 67 14 A2 20 14 18 22
Regular Plate 80 52 59 65 12 A1 18 A2 16 20
48 to 56% Absorbing outside, 52 .36 .38 A3 10 0 .1 A0 A0 A3
Ordinary Glass inside.
48 to 56% Absorbing outside; .50 .36 .39 A3 0 A0 A 10 10 A2
Regular Plate inside.
TRIPLE PANE
Ordinary Glass .83 48 56 B4 12 A1 18 Az 16 20
Regular Plate 69 47 52 57 10 0 15 0 14 AT
PAINTED GLASS
Light Calor .28
Medium Calor .39
Dark Color .50
STAINED GLASS}#
Amber Color 70
Dark Red .56
Dark Blue 60
Dark Green .3z
Greyed Green .46
Light Opalescent A3
Dark Opalescent 37

Footnotes for Table 16 appear on next page.
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cuaay dldg carrier chl load estimation QUS ¢e £V e <) 0 Jgaadl (e dlldg g dad aat ol (LG -
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30°

TABLE 15—SOLAR

HEAT GAIN THRU ORDINARY GLASS (Contd)
Btu/(hr) (sq ft sash area)

30°

30° NORTH LATITUDE AM SUN TIME PM 30° SOUTH LATITUDE
Time of Year Exposure 6 | 7 8 | 9 |10 1l |Noon| | 2 3 4 5 6 Exposure Time of Year
North 33| 29 18] 14| 14| 14| 14| 14] 14| 14| 8] 29| 33 | South
Northeast 105 | ! 130 97| 55| 19| 14 ] 14| 14| 14] 12| 10 5 Southeast
East 108 [ 156|161 [143] 98| 44| 14 ] 14] 4] 14| 12| 10 5 | East
~ Southeast 421 751 90] 90| 73| 44| 17| 14] 14| 14] 12| 10| 5| Northeast
JUNE 21 South sl 1o 12 14 15| 19| 21 [ 19| 15] 14] 12| 10 5| North DEC 22
Southwes! S| 10 12| 14| 14| 14| 17| 44| 73] 9] 90} 7 42 Northwest
Woest - S| 10| 12| 14| 14| 14| 14| 44| 98 | 143 | 161 | 156] 108 ost
Northwest sl oo 12| 14| 14 14 14 ] 19| 55| 97 |130 [139] 105 | Southwest
Horizontal 190 61 [131]180]217 |240[ 250 J240| 217 [180 [ 131 | & 19 | Horizontal
North 22| 20| 14 13| 14| 14] 14 ] 14| 14| 13] 14] 20| 22 South
Northeast 93 | 131 | 123 | 89| 46| 16| 14| 14| 14| 13| 12 9 4 Southeast
JULY 23 _Em 100 | 155 [ 164 | 145 99| 44| 14| 14| 14] 13| 12| 9| 4| East JAN 21
outheast 42| 821100 |100| 83| 53| 22| 14| 14| 13] 12 9 4 ortheast
& South 4 9| 12| 14| 20| 27| 30| 27| 20| 14| 12 9| 4| North &
Southwest “ 9f 12] 13| 14] 14| 14| 53| 83 (100100 | 82| 42 Northwest
MAY 21 ost 4 S 12| 13| 14 14 14| 44] 99 [145 [164 [ 155|100 | Woest NOV 21
Northwest 4 9 12 13| 4] 14| 14| 16| 46| 89123131 | 93 Southwest
Horizontal 15| 66123 (176|214 | 236 246 |236| 214 [176 [ 123 | 66| 15 | Horizontal
North 6 g o] 13 i3] 14| a4 4| 3] 13 11 8 6 | South
Northeast ss|108 {100 66| 27| 14| 14| 14 13 13| 11 8 2 | Southeast
AUG 24 East 66 | 147 [165 | 148 | 102 | 46 14 | 14f (3] 13 [ II 8 2 East FEB 20
[~ Southeast 7| 98 (127 (125 [ 112 82| 33 [ 15| I3 | I3[ 1T ] 2 | Northeast
& South 2 8| 13| 27| 47| 58| 63 | 58| 47| 27| 13 8 2 | North &
Southwest 2 g o] i3] 13| s 39| 82f 112129127 98| 37 | Northwest
APR 20 West 2 81 11| 13| 13| 14| 14| 45| 102 | 148 [ 165] 147 | 66 | Woest ocCT 23
Northwest 2 st 1o 13 13| 14 14| 14| 27| 66100 108 | 55 Southwest
Horizontal 6| 47 (107|161 | 200 | 225| 235 [225| 200 | 161 | 107 | 47 [ Horizontal
North 0 sl o] 12 13| 14 14| 14] 13 12| 10 5 0 [ South
Northeast 0 74| 90| 40| 15| 14| 14| t4f 13| 12| 10 5| 0| Southeast
SEPT 22 ast 0124|158 | 144103 | 48] 14 ] 14] 13 12] 10 5 0 | East MAR 22
fomﬁun 0 98131 | 152|141 | 113 67 | 25| (3] 12] 10| 5| 0| Northeast
& South ol 9| 18| 40| 82| 98| 105 | 98| 82| 60| 18| 9| O North &
éeuﬂlwu’ 0 S| 10] 12| 13] 25| 67 |13 141 J152 [ 131 ] 98 0 Northwest
MAR 22 st 0 S| 10| 12| 13| 14 14 48] 103|144 [ 158 | 124 0| West SEPT 22
Northwest 0 50 10| 12| 13| 14 14| 14| 15| 40| 90| 74| O | Southwest
Horizontal of 25| 81| 135|179 202 212 |202| 179 | 135| 81| 25| O | Horizontal
North 0 3 g ti] 12| 3] | 3] 2| n 8 3] 0] South
Northeast of 33| 39| 18] 12| 13) 4| 3] 12| 11 8 3 0 Southeast
OCT 23 Em o] 791135132 94 43| 14| 13 12| 1 8 3 0 | East APR 20
outheast O 73 | 142 | 163] 150 | 136] 92| 47| 15[ 1T 8] 3| O | Norfheast
& South of 18| 57 121 ] 139] 145 [139] 121 [ 92] 57| 18| O | North &
%uﬂ\vtﬂ 0 3 8 11 ] 15] 470 92 |136] 159|163 ] 142 | 73 0 Northwest
FEB 20 ost 0 3 81 11| 12| 13| 14| 43| 94 [132 [135] 79 0 | West AUG 24
Northwest 0 3 8| 1| 12| 13| 4| 93| 12| 18] 39| 33 0 | Southwest
Horizontal o 6| 49| 100|143 171 179 | 171 ] 143 | 100 | 49 6| 0| Horizontal
North 0 I 6 9f 1 o2 1212 n 9 6 | 0 | South
Northeast 0 8| 16 gl 112 1212y n 9 6 ! 0 | Southeast
NOV 21 East 0f 27109 116 83| 35 12| 12] 11 9 b | 0 | East MAY 21
[ Southeast O 28| 127 | 161|162 | 143] 104 | 64| 23| 9| 6| 1| 0| Northeast
& South of 10| 68 109|137 ] 154) 159 154|137 | 109 | 68| 10| O | North &
%ﬂhmd 0 [ [ 9| 23| 64| 104 [143] 162 [161 [127 | 28 0 Northwest
JAN 21 st 0 1 S 9| 11| 12| 12| 35| 83|16 [109]| 27| O | West JULY 23
Northwest 0 1 6 9t 12 122 n 91 16 8 0 | Southwest
Horizontal 0 2 27| 71109 | 136) 145 [ 136|109 | 71 | 27 2 0 Horizontal
North of of 4 ¢ | 12f 2] 02| 11 9] 4| 0] 0] South
Northeast 0 ol 10 el 1] 2 12 12f n 9 4 0| 0| Southeast
East 0| o] 92j105) 80] 32| 12| 12| Il 9| 4] o] 0 ast
[ Southeast O O [TT# 157 [ T8Z[Ta3[ 108 ] 72| 28| 9| 4| 0| 0| Norfheast
DEC 22 South O o e4|1i3| 142|159 163 159 142|113 | 64| 0| O | North JUNE 21
we ol o 4| 9f 28] 72 143162 {157 |114] 0] 0| Northwest
ost 0 0| 4 g 11| 12| 12|32 eo[1o5| 92| Oof © ost
Northwest of o 4 9f o] 12| 12|12 n 9 10| 0| 0| Southwest
Horizontal 0 o 19| 60| 97| 122] 131 J122]| 97| 60| 19 0 0 Horizontal
i Steel Sash, or g Dewpoint Dewpoint South Lat.
sCi" G’.mn No Sash Haze Altitude Decrease From 67 F | Increase From 67 F Dec. or Jan.
rection | x 1/.850r 1.17 —15% (Max.) | +0.7% per 1000 Ft + 7%, per I0F — 7% per I0F +7%
Bold Face Values — Monthly Maximums Boxed Values — Yearly maximums
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Transmitted heat gain thru walls and roofs

Q2=A*U*AT (equivalent)
Q) Lilall PBla e Jua sl (e Aailill 551 al
A) Llall dalus e @il dalus & kb 25 sy lie V) 8 slad¥) 30 gasas e ks S dalis
(
V) Lilall g 6148 jaa () 585 ang Lia 5 Jail sall 3 ) jall) Jlasil Jalaa
(AT (equivateny)  3USall 3 ) all da

Lilall e 3 jaball 3yl jally caind) ol Lilall ) el (e dealal)l daalll 3 ) jall 3 8 e yomy mllaias g4 g
A 325 ol (el 35 A e e da A0 Jailal) ) o jlaliA L Lea o B yiilia

carrier chl load estimation S ¢ V-1 ga (¥ YY) Jgaall oo @l g bail gall U Ao yaai oy -
2 AN Jgaad) e el
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TABLE 21 —TRANSMISSION COEFFICIENT U—MASONRY WALLS*
FOR SUMMER AND WINTER
Btu/(hr) (sq ft) (deg F temp diff)

All bers in parenth indicate weight per sq ft. Total weight per 3q ft is sum of wall and finishes.
INTERIOR FINISH
% ! »n” Insvlating
THICK- Gypsum %" Metal Gypsum or Board
NESS Neone Board Plaster Lath Woed Lath Plain or
(inches) (Plaster on Wall Plastered Plastered Plastered
and Io-i( ) ) on Furring on Furring on Furring
EXTERIOR FINISH WEIGHT 2 ;
(Ib por Sand | LWt| % | W% w | W w | "
sq #1) Agg Agg Sand Lt Wt Saond it Wt Board | Board
[(6)| | (3) | Plaster(7) Plaster(3) Plaster(7) Plaster(2) | (2) | (4)
souoimg
Face & 8(87) | .48 A 45 Al 3 28 29 27 22 16
Common |12 (123)| .35 A | a3 30 25 23 23 22 19 24
16073)| .27 25 26 25 | 21 19 20 19 16 a3
|
1 1
| Common | | 8 (a0 A1 | 3| &l 35 28 26 26 25 21 a5
Only [12 (1200]| .3 28 ! 27 23 22 22 21 a8 4
[vsaor| .25 23 | 24 23 19 18 18 a8 16 a2
STONE |
2 s(o0)| .67 | .55 63 53 39 34 a5 32 26 a8
12 (150) | .55 1 A7 | .52 A6 34 3 A 29 24 a7
16 (200) 47 4 A5 40 ‘ 31 .28 .28 27 .22 16
24 (300) | .36 ‘ 32 | 35 32 26 24 24 23 19 a5
[ |
ADOBE-BLOCKS "8(26) | 3¢ | 30 | .32 30 25 23 23 22 18 a2
OR BRICK {12 (40) | .25 23 | a4 23 } 20 18 18 a8 a5 4
POURED sz | 75 | 55 | 69 58 | 41 36 37 34 27 a8
CONCRETE 140 Ib/cu # I 8(93) | .67 | 49 63 .53 39 34 a5 32 26 a7
wmn| & | a4 57 49 | 38 32 33 31 25 a7
!n (140) | .55 ! 40 [L 52 A5 1 34 kY 3 29 24 16
T sl40) | & .28 30 27 | .23 21 22 21 a8 4
S0ib/cutr | 8(53) | .25 | 23 24 23 19 a8 18 a8 16 a2
10 (66) | .20 29 .20 a9 a7 16 a5 4 14 nm
(120800 | a8 a7 a7 a5 | s a4 4 a2 .10
ss) [ a3 1 a3 | s RN ET] KT EET N 13 09
8 (20) .10 .10 .10 .10 ‘ 09 09 | .09 09 .10 07
301b/cu tt (10 (25) | .08 | 08 | .08 08 08 07 l 08 07 .08 06
f12(30) | .07 07 07 o7 . 07 07 06 06 07 06
| | |
HOLLOW Sand & | 8(43) | 52 | 44 | 48 4 | 33 29 | .30 28 23 a7
CONCRETE Gravel Agg (12(63) | 47 | 4 45 40 3 28 | .28 27 22 16
BLOCKS '
Tspn | 30 ' 35 | a7 a4 | a7 25 | 28 24 20 15
Cinder Agg [12(53) | .36 | .33 35 32 2% 24 | 23 23 | 09 15
82 | 35 | 32 | a4 31 26 23 | 24 22 | .19 a5
UW Ag [12(43) | 32 | 29 | 28 | 24 2 | 2 21 \ a8 14
STUCCO ON | 8(39) | 36 , a2 | 3 32 | 2 24 | 24 23 | a9 a5
HOLLOW CLAY TILE 10(44) | 32 | 29 ' 31 28 | .23 22 | 22 21 ‘ a8 4
(12(49) | 29 27 28 2 | 22 20 | 2 20 | a7 a3

1958 ASHAE Guide
Equations: Heat Gain, Btu/hr = (Area, sq ft) X (U value) X (equivalent temp diff, Table 19)
Heat Loss, Btu/hr = (Areq, sq ft) X (U value) X (outdoor temp — inside temp)

*For addition of insulation and air

to above walls, refer to Toble 31, page 75,

P

.carrier load estimation Usa s ¢ i3 (58 Jglaad) 3L Ao J gaall

e manlls o) OV G o () S5 8)jall Tl sall (535 Jabaa 8 Ja 43) s g i1 ) il gl (35
Lilall ()5 Ao dani b paldl) Lailall alie 3 &l (e dad IS @ puia ae il JS1 bl J gaad) (e 55l elld
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building slaid) o5 e Jpanlldd @l )Y dpadaid) daliddl e daa )V 5 i) g o) gall Jlaa) sy
Al Jglasdl & aaladil 2wl g4 5 Weight

carrier chl load U ¢ VY oa V4 Jgaadl ¢pa &lld g Jail gall AT (equivalent) “ad Jaad oy -
Al Jgaadl (a i3 g estimation

TABLE 19-EQUIVALENT TEMPERATURE DIFFERENCE (DEG F)
FOR DARK COLOREDT , SUNLIT AND SHADED WALLS*
Based on Dark Colored Walls; 95 F db Qutdeor Design Temp; Constant 80F db Room Temp;
20 deg F Daily Range; 24-hour Operation; July and 40 N. Lat.T

WEIGHTS SUN TIME

EXPOSURE OF WALLT AN P AM
(Ibisq ft) gl7|alalw|mpzf1)z]al4]ls]e]l7]a]ewopi2j1]2]3]4] 5
20 sl 15| 22| 23|24 1ol 1a) 13| az ) 13| 14 4| a1z 0] s e |4 )2 | o |- 2| 3]-4] - 2
MNortheast 60 -1|-2]- 2| slea|zz|ao|s| o)) iz) sz o) 8 6 4] 2] 1| o] -1
100 al 3| a| 4| alwofsls|a)izf o] izfiz]z) o) a s 7 6] 8] 5] 5
140 sl s| | & 5| 6|8 |0]14]is)1a]12)10f10) 0] o) 1ef1o)io) o] of 8] 7] T
20 )17 20| 2336 as | 22| 2oz 12 14 14| a1z o) s e L4 2 o - 1)-2]-3] -3
East 60 Y B ] R0 01 i R RE] RER RE R RE] REY RET REI REE R0 E=0 KR N B O B ]
100 sl s| 8| a|14|z0|z2)25|24| 20| 12]) 16| 1af 14141z 1zf11 o) e | 8| 7] 7] &
140 11| 1o1e] af &) o |1ofis|ia] o)1l 17| 6] 14]12) 13 14] 1414 13) 13)12)12] 12
20 1| e|12|1a|26]27] 28] 26| 24| 12 16] 15| 14| 12| 10] & alzfol-11-1]-2| -2
Southeast 60 1| 1] of1z|2o]za)zafzs|2s 21| a5 1a) 12|z i) |6 5] 4] 3] 3| 2
100 71 71 &l &| sl11sli7lis) el 1a) 6] a1z 12|11 1oioto) o | 9f 8] B8] T
140 ol s8] &) &) &] 7|6 |11|1a)1ss| s 1s| 4]z z212 1111 10]10] @
20 -1)-z)-a| 1| 4)14)z2|27| 202828 20 16|12 0| T e ]3] 2 1 o) of -1
South 60 -1)-a)-a-3|-2] 7 |2|2o]z4) 25 2] 23| 2o 15 iz o) e e |4 | 2| 1] 1] of -1
100 al 4| 2| 2| 2| 2| 2|5 |1z)1s)18] 18| el isa] e ae e 7| 8] 6] 5
140 7| 6| &) 5| alafalala]r|io]ia)ral1s]s]s)a)iz)10]i0] 9] of 8] 7
20 -2|-4)-a-2| o] 4] 6 |19]z6])za|a0] 41 ez 20 24| rz| e a2 1| 1] o] 1] -1
Southwest 60 2| 1| of of of 1]2]8|12)24|32]|as|s] 35 34|20l TG |5 4] 4] 3] 2
100 7| s| 8| 5| a4ls|s]|7|a|iz|14]19]|22|23]| 24| 22| z2|15)10)10] 9] o] B T
140 gl al e ]l sl 7ls]lele|7|a]aliofis|ia]o|f12]8]e] 8| &] 8] &
20 -2|-3]-4-2] of 3|8 |4|2o]ze|a0]as|ar]ae ez ) e 5 21| o] of 1] -1
West 60 2 1] o) of olz|a]7|w0|ie|zs]za]anfar]s]zslsliola 5] 4] 2] 3| 2
100 7| 7| 8| 8] 6|5 |e| 7|8 |1o)1z| 17|20 zs|2a )27 26| 10|14 12)11] 10| 9] &
140 121 )1e] af gl e]e]a|w|w|ofit]z12]18])21)22|22)22)20] 18] 16]15] 12
20 -a3l-al-af-2] of 3|8 |wo|iz|e|za]zz|an]ar 34| el 6|42 |0 - 1]-1]-2] -2
Northwest 60 “2l-al-al-a|-2 o) 2| 8 | 8 o) az) 2t |ae) 3] az| 2t 12 e |6 | 4| 3] 1] of -4
100 gl 4 af 4| 4jalalala)sa]o|izli7|zalat|z2liale |7 7| 8] 6] 5
140 gl 7| 8| 6]l 5lels]laleslelalv]elalo]afiafie)eali6] 7li1]10] @
20 -3-a-af-z|-z2) 1 ) 4 | 8 |oiz) 4 ez iz ol e a2 oo |i3)-1)-2] -2
North 60 sal-al-afsl-zl ol 36w izfizfz)olelela)z]-1] o]-1]-2
(Shade) 100 | 1| ofolololelilz]zle]ls]slslalalslsla]a] 1] 2| 2| 1
140 il elojofo)ofo]oli]z]z]a]s 7lel7l6fala) 2| 2 1
gl 7| e a ||zl ]z2)al4]s]6]7 alwiipzf1]2] 3] 4] 5

AM PM AM

SUN TIME

Equation: Heat Gain Thru Walls, Biu/hr = (Area, sq ft) X (equivalent temp diff) X (transmission coefficient U, Tables 21 thru 25)
*All values are for the both insulated and uninsulated walls,

”|"F0r other conditions, refer to corrections on page 64.

2|2"Weighr per sq fi” values Tor comman types of construction are listed in Tables 27 thru 25,

For wall constructions less than 20 lb/sg ft, use listed values of 20 Ib/sg ft.

Telephone no.:01126069943 www.facebook.com/thefutureway Page 11
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Cal’l’lel’ Chl |0ad ‘T‘us CJA 1 "L)é Yo LSJJ?M C}A &33 Lﬁum AT (equivalent) Z\-‘:\g -’,-JN es,-.\ -
1ol Jgaadl (e elld g estimation

TABLE 20-EQUIVALENT TEMPERATURE DIFFERENCE (DEG F)
FOR DARK COLOREDT, SUNLIT AND SHADED ROOFS*
Based on 95 F db Outdoor Design Temp; Constant 80 F db Room Temp; 20 deg F Daily Range;
24-hour Operation; July and 40 N. Lat.T

WEIGHTS SUN TIME

CONDI- OF ROOFF AM P A
TION {Ib'sg ft) gl7lelalolnpzf1])2]z2]4]|s)e]l7]a]aofii2)1]2]a]4] 5
10 -al-6|-7|-5]- 1| 7|15]|24]|32)38|43]46]as| 41| 3528 22|18 ]10] 7| 3| 1]-1] -3
Exposed 20 of-1)-2|- 1] 2| 9|16]23|30]36|41]43|az|a0|35|s0]2s|20]1512| 8] €] 4] 2
to 40 4| 2| 2| 3| e|10|15]23|2s] 33| 3] 40)a1 | 29| 35| z2] 2e| 24|20 17|12 11) 9] &
Sun 60 9| &| s| 7| &]|11|16)22|27|31|35]|38] 20| 28] 36 | 34] 31| 2a|25] 22 [ 18] 16]15] 11
80 13) 12|11} 11| 12]12] 16|22 26| 28| 32| 35| 27| 37| 35| 34| 24| a2] a0} 27| 23| 20) 18 14
Covered 20 -5|-2| of 2| 4|ofis|ia|2z|zn] 1] s af12) 0] &) 2| 1| 1] 1|-2]-2|-4] -5
with 40 -3l-z2)-1)-1 of shwofa|is)is)e]s)is) e 12| o] 7| 5| 3] 1}-1]-2]-3] -2
Water B0 -1)-2]-2|-2|-2| 2| s| 7|o|12)14] 5] 18] 15| 14] 12| 10] 8| &) 4] 3] 2| 1] ©
20 -al-z2| of 2| 4| sl1z|s]e)i7| i8] s)1a) 12| 10] &) 2| 1] o) 1f-2|-2]- 3] - 3
Sprayed 40 _2l-2)-10-1] of 2| s| olialial1alalral1z)iz2] o) 7| 5| 3] 1] of o] 1] -1
60 -1|-2]-2|-2]-2] of 2] 5 1of1z2)1af14]13f 12|11 ]10] &) 6] 4] 2[ 1] of -1
20 -sl-s]-a|-2| of 2| s| a|1z|12)14)3)1z| 10| & | 5| 2| 1| o) 1} 3]-4)-5] -5
Shaded 40 -5|-a]-4|-3|-2| of 2| s| s|1o)1z) 3|1z 11| 10] &f | 4| 2| o) 1]-3]-4| -5
60 -3|-3]-2|-2]-2]- 1] o] 2| 4] &| & =]iof10]i0] o] 8] 6] 4] 2| 1] of-1] -2
6| 7] 8| alon|i2] 1| 2| 3| 4] 5| &| 7| &| o)wfi1]12] 1] 2] 3] 4] s

AM P AM

SUN TIME

Equation: Heat Gain Thru Roofs, Biu/hr = (Area, sq ft) X (equivalent temp diff) X (transmission coefficient U, Tables 27 or 28)
| “With attic ventilated and ceiling insulated roofs, reduce equivalent temp diff 25% |

For peaked roofs, use the roof area projected on a horizontal plane.

TFor other conditions, refer to corrections on page 64.

$“Weight per sq ft” values for common types of construction are listed in Tables 27 or 28.

Joadl (e gl Jalea Jas aly CiDEA) Eida 131 g agle) ) gSia gala Ao el cual Gl ol gand) 1485 gala
: A 8 g carrier chl load estimation <Us ¢ 1€ ga (AY

TABLE 20A-CORRECTIONS TO EQUIVALENT TEMPERATURES (DEG F)

OUTDOOR
DESIGN
FOR MONTH
AT 3P.M. DAILY RANGE (deg F)
MINUS
ROOM TEMP
(deg F) g Jrol2J1a]w6]8ao]22]o4a] 26 2e30]32]z4]36]38]40
-30 39 | 40 | 41| 42| 43| 44| a5 | a6 [ a7 [ 48| 40| 50| 51| 52| 53] -54]-55
-20 20 |30 |31 | 32| 33| -3a|-35| a6 |-a7 | 38| -30 | -a0 | 41| -a2|-a3]|-a4]-a5
-10 49|20 |21 | 22| 23| 24|25 |26 |27 | 28|20 -30| 31|32 | 33| -34] 35
0 ~o|-of-a1 a2 a3 qaflas| a7 e )19 20| 21 ] 22 ] 23] 24 25
5 ~a|-s]-e-7]-s]-a[-0]- 1 [a2]asf-a[-5]-16]17]18]-19]-20
10 1 ODl-11-2]-3]-4]-5]-6]-7[-8-9|-10]-11]-12]-13]-14]-15
15 6| 5| 4| a| 2| 1] o|-1|-2|-3)-2[-5]-6|-7|-8]-9[-0
20 1m0 o 8| 7| 6] 5] 4f s 2] 1] o]-1f-2f[-3]-4]-5
25 w15 a2l of ef 7] 6] 5] 4 2 2] 1] o
30 21|20 1o as 7| e| s |ala]z] || of s 7| 6| s
35 26 |25 |24 | 23 |22 |21 |20 [ 19|18 | 7|6 | 15| 1af13]2]11] 10
40 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 1o |18 [ 17 | 16 ]| 15

Telephone no.:01126069943 www.facebook.com/thefutureway Page 12
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Transmitted heat gain thru -dsaks 31 ciiu¥) s i) o) zla sl e AITAY 3 ) jal) ¥
doors and skylights and windows

Q1=A*U*AT
(Q) il JYA (1 Jpna 5l (g A3l 3 ) sl
(A) (3 a5 Y 5 LS luluil) dalise
(U) g5l daa 5ills 3 ) jaldl Jusi) Jalas
(AT) Al 3 ) all 4 a5 48 jall 5 ) ja da o G G

doaad) e UJ) dad dans oy 330 o) élla o) daalaj Jail g o) skylight o) cibeally zla Ui Gls iy -
:omllil) Laa g carrier chl load estimation <lis ¢s Vo ua (Y Y_yY
TABLE 32-TRANSMISSION COEFFICIENT U-FLAT ROOFS WITH ROOF-DECK INSULATION

SUMMER AND WINTER
Btu/(hr) (sq ft) (deg F temp diff)

UWVALUE OF ROOF Addition of Roof-Deck Insulation
BEFORE ADDING Thickness (in.)
ROOF DECK
INSULATION %3 1 115 2 215 3
60 33 22 A7 14 12 10
50 29 21 16 A4 12 10
40 26 19 15 A3 11 09
35 24 18 14 A2 10 09
30 21 16 13 A2 10 09
25 19 15 12 R 09 08
20 16 13 A1 10 09 08
15 12 i 09 08 08 07
10 09 08 07 07 06 05

Telephone no.:01126069943 www.facebook.com/thefutureway Page 13
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TABLE 33-TRANSMISSION COEFFICIENT U-WINDOWS, SKYLIGHTS,
DOORS & GLASS BLOCK WALLS
Btu/(hr) (sq ft) (deg F temp diff)

GLASS
Vertical Glass Horizontal Glass
Single Double Triple Single Double (1/4")
Air Space Thickness (in.) Ta [ V2 [34-4] Y4 | V2 [ 3 -4 [Summed Winter [Summer Winter
Without Storm Windows 113 | 061|055 | 053 | 041|036 | 034 | 086 | 140 | 050 | 070
With Storm Windows 0.54 0.43 0.64
DOORS
Nominal Thickness U V]
of Wood (inches) Exposed Door With Storm Door
1 0.69 0.35
14 0.50 0.32
11 0.52 0.30
134 0.51 0.30
2 0.46 0.28
2l 0.38 0.25
k] 0.33 0.23
Glass (3/4" Herculite) 1.05 043
HOLLOW GLASS BLOCK WALLS
Description® U
5¥4X5%4x37/8" Thick—Nominal Size 6x6x4 (14) 0.60
734x7%4x37/8" Thick--Nominal Size 8x8x4 (14) 0.56
1134x1134%37/8" Thick—Nominal Size 12x12x4 (16) 0.52
734x7%4x37/8" Thick with glass fiber screen dividing the cavity (14) 0.48
1134x1134x37/8" Thick with glass fiber screen dividing the cavity (16) 0.44

Equation: Heat Gain or Loss, Btu/hr = (Area, sq ft) X (U value) X (outdoor temp — inside temp)
*Italicized numbers in parentheses indicate weight in Ib per sq ft.

Ll sal il 5 Jglan 8 &3R8 Al e e Lelalay il RIS 5 ) jall Jeall o5 1405 gala
DAL Y elldg ba jla 5 WA s ) pall ds ja o 3 AN e daid Clual) 258 S ) (A s 51 Ll st
bl 3yl e DAl ) jall s e 5o

Sla gl JMA A8tial) 3l ad) ¢
Sl ) g Jail ga A Al g
Heat loss thru =area*heat transfer coefficient U*(T basement-T ground)

s carrier chl load estimation US (s AY-A v ga (FV-YI-Fe (glaall (e ABliSal) addl) aaa5 -
s4dLl)

TABLE 35-TRANSMISSION COEFFICIENT U-
MASQCNRY FLOORS AND WALLS IN GROUND
(Use only in conjunction with Table 36)

Transmission
Floor or Wall Coefficient U
Btu/(hr) (sq ft) (deg f)
*Basement Floor .05
Portion of Wall
exceeding 8 feet .08
below ground level

Telephone no.:01126069943 www.facebook.com/thefutureway Page 14
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TABLE 36-PERIMETER FACTORS
FOR ESTIMATING HEAT LOSS THROUGH BASEMENT WALLS
AND OUTSIDE STRIP OF BASEMENT FLOOR
(Use only in conjunction with Table 35)

Distance of Floor Perimeter Factor

From Ground Level (a)
2 Feet above .90
At ground level .60
2 Feet below 15
4 Feet below .90
6 Feet below 1.05
8 Feet below 1.20

Equations:
Heat loss about perimeter, Btu/hr = {perimeter of wall, ft)
X (perimeter factor) x (basement-outdoor temp).

TABLE 37-GROUND TEMPERATURES

FOR ESTIMATING HEAT LOSS THROUGH BASEMENT FLOORS
Outdoor Design Temp (F) [-30|-20 [-10| O |+10|+20
Ground Temp (F) 40 | 45 | 50 | 55 | 60 | 65

Telephone no0.:01126069943

www.facebook.com/thefutureway Page 15
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infiltration cu il -0
& dldg carrier chl load estimation Glis ¢ 4+ oA a8 ) Jgaal) o cupudl) dad paat oy

1A Jgaad)
TABLE 41-INFILTRATION THRU WINDOWS AND DOORS-SUMMER*
7.5 mph Wind Velocityt
TABLE 41a-DOUBLE HUNG WINDOWS#
CFM PER SQ FT SASH AREA
DESCRIPTION Small-30X'72" Large-54"X96"
No W-Strip W-Strip Storm Sash No W-Strip W-Strip Storm Sash
Average Wood Sash 43 .26 22 27 A7 14
Poorly Fitted Wood Sash 1.20 37 60 76 24 38
Metal Sash .80 .35 40 Sil 22 25
TABLE 41b-CASEMENT TYPE WINDOWS #
CFM PER SQ FT SASH AREA
DESCRIPTION Percent Openable Area
0% 25% 33% | 40% 45% 50% | 60% 66% 75% | 100%
Rolled Section-Steel Sash
Industrial Pivoted .33 72 - .99 - - - 1.45 - 2.6
Architectural Projected - .39 - - - 55 74 - - -
Residential - - .28 - - 49 - - - 6.3
Heavy Projected - - - - .23 - - .32 39 -
Hollow Metal-Vertically 27 .58 - .82 - - - 1.2 - 2.2
Pivoted

HOLLOW
ROLLED SECTION STEEL SASH WINDOWS oy
WINDOW
T I .
11
vs |
TTTT
HEAYY VERTICALLY
PIVOTED PROJECTED CABEMENT CASEMENT MVOTED
BECTION

PROJECTED
REPRESENTATIVE TYPES OF WINDOWS
(VIEWED FROM OUTSIDE)

Telephone no.:01126069943 www.facebook.com/thefutureway Page 16
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TABLE 41-INFILTRATION THRU WINDOWS AND DOORS-SUMMER* (Contd)

7.5 mph Wind Velocityt

Table 41¢c-DOORS ON ONE OR ADJACENT WALLS, CORNER ENTRANCES

CFM PER SQ FT AREA™ CFM
DESCRIPTION Mo Use Average Use Standing Open
Mo Vestibute Vestibule
Revolving Doors-Normal Operation 8 52 = =
Panels Open - - 1,200 300
Glass Door-3/4" Crack 4.5 100 700 500
Wood Door (3"X7") 1.0 6.5 700 500
Small Factory Door i) B = =
Garage & Shipping Room Door 2.0 45 = =
Ramp Garage Door 2.0 6.75 = =
TABLE 41d-SWINGING DOORS ON OPPOSITE WALLS
% Time CFM PER PAIR OF DOORS
2" Door % Time 1stDoor is Open
is Open 10 25 50 75 100
10 100 250 500 750 1,000
25 250 625 1250 1875 2,500
50 500 1250 2500 3750 5,000
75 750 1875 3750 BE625 7,500
100 1000 2500 5000 7500 10,000
TABLE 41e-DOORS
CFM PER PERSON IN ROOM PER DOOR
APPLICATION 36" Swinging Door
72" Revolving Door Mo Vestibule Vestibule
Bank 6.5 8.0 6.0
Barber Shop 4.0 5.0 38
Candy and Soda 55 7.0 53
Cigar Store 20.0 30.0 22.5
Department Store (Small) 6.5 8.0 6.0
Dress Shop 2.0 2.5 1.9
Drug Store 50 7.0 53
Hospital Room = 3.5 2.6
Lunch Room 4.0 5.0 38
Men'’s Shop 2.7 3.7 28
Restaurant 2.0 2.5 19
Shoe Store 2.7 3.5 26

*All values in Table 41 are based on the wind blowing directly at the window or door. When the wind direction is oblique to the window or doar,
multiply the above values by 0.60 and use the total window and door area on the windward side(s).

tBased on a wind velocity of 7.5 mph. For design wind velocities different from the base, multiply the above values by the ratio of velocities.
tincludes frame leakage where applicable.
" Vestibules may decrease the infiltration as much as 30% when the door usage is light. When door usage is heavy, the vestibule is of little value
for reducing infiltration.

oAl (A g sa sl o el e iSY

Telephone no0.:01126069943
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ventilation load 43 s¢i Jea -1

TABLE 45-VENTILATION STANDARDS

CFM PER PERSON CFM PER
APPLICATION SMOKING SQ FT OF FLOOR
Recommended Minimum* Minimum*
Average Some 20 15 -
A‘:’a“mem{ De Luxe Some 30 25 33
Banking Space Occasional 10 V2 -
Barber Shops Considerable 15 10 -
Beauty Parlors QOccasional 10 72 -
Broker's Board Rooms Very Heavy 50 30 -
Cocktail Bars Heavy 30 25 -
Corridors (Supply or Exhaust) - - - 25
Department Stores None 72 5 05
Directors Rooms Extreme 50 30 -
Drug Stores T Considerable 10 R -
Factories 1§ Nane 10 72 A0
Five and Ten Cent Stores Nane 7l 5 -
Funeral Parlors Nane 10 V2 -
Garage:l: = - - 1.0
Operating Rooms$** None - - 2.0
Hospitals Private Rooms MNone 30 25 .33
Wards Mane 20 15 -
Hotel Roms 1- Heavy 30 25 33
) Restaurant - - - 4.0
ST Residence = - - 2.0
Laboratories‘l‘ Some 20 15 -
Meeting Rooms Very Heavy 50 30 1.25
General Some 15 10 -
Office Private MNone 25 15 .25
Private Considerable 30 25 .25
{ Cafeteriat Considerable 12 10 -
Restaurant L Dining Room‘l' Considerable 15 12 -
School Rooms$ None - - -
Shop Retail None 10 72 -
Theaterd None 72 5 -
Theater Some 15 10 -
Toilets¥ (Exhaust) - - - 2.0
“When minimum is used, use the larger, §Use these values unless governed by other sources of contamination or by local codes.
}See local codes which may govern. **All outdoor air is recommended to overcome explosion hazard of anesthetics.

tMay be governed by exhaust..
AN A ey sl g A sgil) e JSU 53 sidall 3,1 yad) Aad aaa

H;=1.08 x CFM x AT
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internal heat gain 4da)al Jlea) -V

TABLE 48-HEAT GAIN FROM PEOPLE

)

:people i) -

LI uaci/\djh

Aver-
age
Met- | Ad-
DEGREE OF TYPICAL abolic | justed ROOM DRY-BULB TEMPERATURE
ACTIVITY APPLICATION | Rate | Met-
(Adult | abolic 82 F 80 F 78F 75F TOF
Male) | Rate* Btu/hr Btu/hr Btu/hr But/hr Btu/hr
Btu/hr | Btu/hr [Sensible] Latent [Sensible] Latent [Sensible] Latent [Sensible] Latent [Sensible] Latent
Seated at rest Theater,
Grade School | 390 350 175 175 195 165 210 140 230 120 260 90
Seated, very light
work High Schoal 450 400 180 220 195 205 215 185 240 160 275 125
Office worker Offices, Hotels,
Apts., College | 475
450 180 270 200 250 215 235 245 205 285 165
Standing, walking |Dept., Retail, or
slowly Variety Store 550
Walking, seated  |Drug Store 550
500 180 320 200 300 220 280 255 245 290 210
Standing, walking
slowly Bank 550
Sedentary work  |RestaurantT 500 550 190 360 220 330 240 310 280 270 320 230
Light bench work |Factory, light
work 800 750 190 560 220 530 245 505 295 455 365 385
Maoderate dancing|Dance Hall 900 850 220 630 245 605 275 575 325 525 400 450
Walking, 3 mph  |Factory, fairly
heavy work 1000 | 1000 270 730 300 700 330 670 380 620 460 540
Heavy work Bowling AlleyF
Factary 1500 | 1450 450 1000 465 985 485 965 525 925 605 845

*Adjusted Metabolic Rate is the metabolic rate to be applied to a
mixed group of people with a typical percent composition based on

the following factors:

Metabolic rate, adult female=Metabolic rate, adult malex0.85
=Metabolic rate, adult malex0.75

Metabolic rate, children

T Restaurant-values for this application include 60 Bu per hr for food
per Individual (30 Btu sensible and 30 Btu latent heat per hr)

$Bowling-Assume one person per alley actually bowling and all others
sitting, metabolic rate 400 Btu per hr; or standing, 550 Btu per hr

TABLE 49 — HEAT GAIN FROM LIGHT

TYPE HEAT GAIN* Btu/hr
Fluocrescent Total Light Wattsx1.25T%3.4
Incandescent Total Light WattsX3.4

)

lights ssla¥) -

Coa el Jean
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appliances 3 ¥ -

VoYY N e oY oY 0w d}\d_;

TABLE 50-HEAT GAIN FROM RESTAURANT APPLIANCES

NOT HOODED*-ELECTRIC

MAIN- RECOM HEAT GAIN
OVERALL TYPE MFR TAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF A ING | Sensible | Latent Total
Less Legsand | CON- MISCELLANEOUS |RATING| RATE Heat Heat Heat
Handles (In.) TROL DATA Btu/hr | Btu/hr Btu/hr Btu/hr Btu/hr
Coffee Brewer-1/2 gal Man. 2240 306 900 220 1120
Warmer-1/2 gal Man. 306 306 230 90 320
4 Coffee Brewing Units Water heater—2000
with 41/2 gal Tank 203026 H Auto, watts 16800 4800 1200 6000
Brewers—2960 watts
Coffee Urn—3 gal 15 DiaX34H Man. | Black finish 11900 3000 2600 1700 4300
-3 gal 12%23 oval X21H | Auto. |Nickel plated 15300 2600 2200 1500 3700
-5 gal 18 Dia X37H Auto. | Mickel plated 17000 3600 3400 2300 5700
Doughnut Machine 22X22%5TH Auto, | Exhaust system fo
outdoors-1/2 hp motor 16000 5000 5000
Egg Bailer 10X13X25H Man. |Med. ht. -550 watts
Low ht—275 watts 3740 1200 800 2000
Food Warmer with Plate Insulated, separate
Warmer, per sqg ft top Auto. heating unit for each 1350 500 350 350 700
surface pot. Plate warmer in
base
Food Warmer without
Plate Warmer, per sq ft Auto. | Ditto, without plate 1020 400 200 350 550
top surface warmer
Fry Kettle—111/2 Ib fat 12 Diax14H Auto, 8840 1100 1600 2400 4000
Fry Kettle—25 Ib fal 16X18X12H Auta. | Frying area 12"%14" 23800 2000 3800 5700 9500
Griddle, Frying 18X18X8H Auta. | Frying top 18"X14" 8000 2800 3100 1700 4800
Grille, Meat 14X14%10H Auto. | Cooking area 10"X12" 10200 1900 3900 2100 6000
Grille, Sandwich 13X14X10H Auto. | Grill area 12"X12" 5600 1900 2700 700 3400
Roll Warmer 26X17X13H Auto. | One drawer 1500 400 1100 100 1200
Toaster, Continuous 15X15X28H Auto. | 2 Slices wide--
360 slices/hr 7500 5000 5100 1300 6400
Toaster, Continuous 20X15X28H Auto. |4 Slices wide--
720 slices/hr 10200 5000 6100 2600 8700
Toaster, Pop-Up 6X11X9H Auto. |2 Slices 4150 1000 2450 450 2900
Waffle Iron 12X13X10H Auto. | One waffle 7" dia 2480 600 1100 750 1850
Waffle Iron for lce Cream | 14X13X10H Auta. | 12 Cakes,
Sandwich each 2 1/2"X3 3/4" 7500 1500 3100 2100 5200

*If properly designed positive exhaust hood is used, multiply recommended value by .50.
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TABLE 51-HEAT GAIN FROM RESTAURANT APPLIANCES
NOT HOODED*--GAS BURNING AND STEAM HEATED

MAIN- RECOM HEAT GAIN
OWVERALL TYPE MFR TAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MAX ING | Sensible | Latent Total
Less Legs and | CON- MISCELLANEOUS  |RATING | RATE Heat Heat Heat
Handles (In.) TROL DATA Btu/hr | Btu/hr | Btu/hr Btu/hr Btu/hr
GAS BURNING
Coffee Brewer-1/2 gal Man. |Combination brewer 3400 1350 350 1700
Warmer-1/2 gal Man. [ and warmer 500 500 400 100 500
Coffee Brewing Units 4 Brewers and 472
with Tank 19X30X26 H gal tank 7200 1800 9000
Coffee Urn—3 gal 15" DiaxX34H Auto. | Black finish 3200 3900 2900 2900 5800
Coffee Urn --3 gal 12%23 oval X21H | Auto. | Nickel plated 3400 2500 2500 5000
Coffee Urn --5 gal 18 Dia X37H Auto. | Nickel plated 4700 3900 3900 7800
Food Warmer, Values per
sq ft top surface Man. | Water bath type 2000 900 850 450 1300
Fry Kettle—15 Ib fat 12X20X18H Auto. | Frying area 10X10 14250 3000 4200 2800 7000
Fry Kettle—28 b fal 15X35X11H Frying area 11X16 24000 4500 7200 4800 12000
Grill—Broil-O-Grill 22X14X17H Insulated
Top Burner (1.4 sqft) Man. 22,000 Btuthr 37000 14400 3600 18000
Bottom Burner grill surface) 15,000 Btu/hr
Stoves, Short Order-- Man. [Ring type burners 14000 4200 4200 8400
Open Top. Values 12000 to 22000
per sq ft top surface Btu/ea
Stoves, Short Order— Man. [Ring type burners 11000 3300 3300 6600
Closed Top. Values 10000 to 12000
per sq ft top surface Btu/ea
Toaster, Continuous 15X15X28H Auto. |2 Slices wide--
360 slices/hr 12000| 10000 7700 3300 11000
STEAM HEATED
Coffee Urn--3 gal 15 DiaxX34H Auto. | Black finish 2900 1900 4800
--3 gal 12X23 ovalX21H | Auto. |Nickel plated 2400 1600 4000
--5 gal 18 Diax37H Auto. | Nickel plated 3400 2300 5700
Coffee Urn--3 gal 15 Diax34H Man. |Black finish 3100 3100 6200
--3 gal 12X23 ovalX21H Man. |Nickel plated 2600 2600 5200
--5 gal 18 DiaX3arH Man. [ Nickel plated 3700 3700 7400
Food Warmer, per sq ft
top surface Auto. 400 500 900
Food Warmer, per sq ft
top surface Man. 450 1150 1500
*If properly designed positive exhaust hood is used, multiply recommended value by. 50.
Telephone no.:01126069943 www.facebook.com/thefutureway Page 21




250l el Jlea¥) il L

TABLE 52-HEAT GAIN FROM MISCELLANEQUS APPLIANCES

NOT HOODED*
RECOM HEAT GAIN FOR AVG USE
TYPE MFR
APPLIANCE OF MAX Sensible Latent Total
CONTROL MISCELLAMNEOUS DATA RATING Heat Heat Heat
Btu/hr Btu/hr Btu/hr Btu/hr
GAS BURNING
Hair Dryer, Blower Type Fan 165 watts,
15 amps, 115 volts AC Man. (low 915 watts, high 1580 watts) 5,370 2,300 400 2,700
Hair Dryer, helmet type, Fan 80 watts,
6.5 amps, 115 volts AC Man. (low 300 watts, high 710 watts) 2,400 1,870 330 2,200
Permanent Wave Machine 60 heaters at 25 watts each,
Man. 36 in normal use 5,100 850 150 1,000
Pressurized Instrument
Washer and Sterilizer 117X 11"K22" 12,000 23,460 35,460
Neon Sign, per '.f;' outside dia 30 30
Linear ft tube a.f;' outside dia 60 60
Solution and/or 18"X30"KT2" 1,200 3,000 4,200
Blanket Warmer 18"K24"KT2" 1,050 2400 3,450
Sterilizer Auto. 16"%24" 9,600 8,700 18,300
Dressing Auto. 20"%36" 23,300 24,000 47,300
Sterilizer, Rectangular Bulk Auto. 24"X24"X36" 34,800 21,000 55,800
Auto. 247X 247 K48" 41,700 27,000 68,700
Auto. 24" 36" X48" 56,200 36,000 92,200
Auto. 24" 36" XB0" 68,500 45,000 113,500
Auto. 36"X42"X84" 161,700 97,500 259,200
Auto. 42"XAB"X96" 184,000 140,000 324,000
Auto. 48"X54"X96" 210,000 180,000 390,000
Sterilizer, Water Auto. 10 gallon 4100 16,500 20,600
Auto. 15 gallon 6,100 24,600 30,700
Sterilizer, Instrument Auto. B"XE"X17" 2,700 2400 5100
Auto. 9"x10"x20" 5,100 3,900 9,000
Auto. 1071222 8,100 5,900 14,000
Auto. 10"X12"X36" 10,200 9,400 19,600
Auto. 127X 16" X24" 9,200 8,600 17,800
Sterilizer, Utensil Auto. 16" X 16" X24" 10,600 20,400 31,000
Auto. 20"X20"x24" 12,300 25,600 37,900
Sterilizer, Hot Air Auto. Model 120 Amer Sterilizer Co 2,000 4,200 6,200
Auto. Maodel 100 Amer Sterilizer Co 1,200 2,100 3,300
Water Still 5 gal'hour 1,700 2,700 4,400
X-ray Machines, for Physicians and Dentists office None Mone Mone
making pictures
K-ray Machines, Heat load may be appreciable--
for therapy write mfg for data
GAS BURNING
Burner, Laboratory 76 dia barrel with
small bunsen Man. manufactured gas 1,800 960 240 1,200
small bunsen Man. 7/16 dia with nat gas 3,000 1,680 420 2,100
fishtail burner Man. 7/16 dia with not gas 3,500 1,960 490 2,450
fishtail burner Man. 7/16 dia bar with not gas 5,500 3,080 770 3,850
large bunsen Man. 1 V4 dia mouth, adj orifice 5,000 3,350 850 4,200
Cigar Lighter Man. Continuous flame type 2,500 900 100 1,000
Hair Dryer System Consists of heater & fan which
5 helmets Auto. blows hot air thru duct system to 33,000 15,000 4,000 19,000
10 helmets Auto. helmets 21,000 6,000 27,000
*If properly designed positive exhaust hood is used, multiply recommended value by. 50.
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TABLE 53-HEAT GAIN FROM ELECTRIC MOTORS
CONTINUOUS OPERATION*

LOCATION OF EQUIPMENT WITH RESPECT TO
CONDITIONED SPACE OR AIR STREAM#F
NAMEPLATE T FULL LOAD Motor In- Mator Out- Motor In-
OR MOTOR Driven Machine in Driven Machine in Driven Machine out
BRAKE EFFICIENCY HPX2545 HPX2545 HPX2545 (1-% Eff)
HORSEPOWER PERCENT % Eff % Eff
Btu per Hour
1'!,n 40 320 130 190
11‘, 49 430 210 220
1!,, 515 580 320 260
1& 60 710 430 280
/4 64 1,000 640 360
1'!, 66 1,290 850 440
3!, 70 1,820 1,280 540
1, 72 2,680 1,930 750
11 79 3,220 2,540 680
14 80 4,770 3,820 950
2 80 6,380 5,100 1,280
& 81 9,450 7,650 1,800
51 82 156,600 12,800 2,800
71 85 22,500 19,100 3,400
10 85 30,000 25,500 4,500
15 86 44,500 38,200 6,300
20 87 58,500 51,000 7,500
25 88 72,400 63,600 8,800
30 89 85,800 76,400 9,400
40 89 115,000 102,000 13,000
50 89 143,000 127,000 16,000
60 89 172,000 153,000 19,000
il 0 212,000 191,000 21,000
100 0 284,000 255,000 29,000
125 20 354,000 318,000 36,000
150 9 420,000 382,000 38,000
200 91 560,000 510,000 50,000
250 AN 700,000 636,000 64,000

*For intermittent operation, an appropriate usage factor should be used, preferably measured,
11f motars are overloaded and amount of averloading is unknown, multiply the above heat gain factars by the following
maximum service factors:
Maximum Service Factors

Horsepower fz0 - /s e~ fa o=t 1 1 /-2 3-250
AC Open Type 1.4 1.35 1.25 1.25 1.20 115
DC Open Type - - - 1.15 1.15 1.15
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CHART 3- HEAT GAIN TO SUPPLY DUCT
Percent of Room Sensible Heat

40
PERCENT RSH [§ SR IS '.;::":i_.J::.f h_l.#."_ AL |
76 8¢ ADDED 3 ,r:'{:: }l r;‘.:*‘,:l [; i : =
114 BASED ON: i .
ROOM TEMP r7F K 230 = 33 I
ssk 7b 6f TEMP UNCONDITIONED SPACE 90F | e Weg 00
TEMP SUPPLY AIR 60F [ g RO/ 2is03
s TEMP DIFFERENCE sof I - % Do A i RS PR
" AIR VELOCITY 1800 FPM | 220 N ;
ASPECT RATIO 2:1 5 \“ 5 | B ot SR
-MF.F 13 — ——— ——7 a = s°
Z30rY H . =80, ] :
2 |2 | st I B o \‘0""‘1-“-.__
g g 10 i P e . gohm ba ok
E 2] Ll IR I e AT gy ey e
?;u-':'s- f i TR e
z |z nfoae ol —_—— e = L
o s L S ) 1000 2000 3000 4000 5000
8 8 - pood DUCT VELOCITY (FPM)
$ L’ S 10F 022
2
“w “ - o
Q2002 4rS o} 020
2 18 |le E x
I |5 o3[
z F 3 « 2
a« |= H Zi6 |-
* |2 |2
wists 3} T3
- 13 14~
s |& L S
RS
S0l3 2 8P . MULTIPLYING FACTORS FOR
w B I OTHER ROOM TEMPERATURES
o Room Temp Multiplying Factor
£y 3
6
i = 75 110
T T 2 ; 76 1.06
4+ - . 77 1.00
= T i 78 0.97
ofscitlitechemeshi it e b b LR 79 0.94
o 50 100 130 200 2350 300 80 0.92
ROOM SENSIBLE MEAT {1000 8TU/HR)
2.165 X AV
= UP| X ——————————— (13—t
@ @6 x v ¥ um
where:
Q = duct heat gain (Btu/hr) = duct area (sq ft)
U = duct heat transmission factor (Btu/hr-sq #-F) V = duct velocity (fpm)
P = rectangular duct perimeter (f1) t; = temperature of supply air entering duct (F)
1 = duct length (ft) t3 = temperature of surrounding air (F)

Based on formulas in ASHRAE Guide 1963, p. 184, 185.
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TABLE 7-STORAGE LOAD FACTORS, SOLAR HEAT GAIN THRU GLASS
WITH INTERNAL SHADE*
24 Hour Operation, Constant Space Temperaturet
WEIGHTS§ SUN TIME
ﬁzg: :_J:t)E {Ib per sq AM PM AM EXPOSURE
ftoffloorarea) 6|7 e )a|w|nfzl1]z)a)s]ls]s]7]la]lo|w|tip2)1]|2]3]4]| 5 (South Lat)
150 & over | .47|.58].54| 42| 27].21).20].18].18].17]. 16).124]. 12| .08] 8] .o7| o8] 060505 .04]. 04 04 .03
Northeast 100 48.60].57] 46].30).24] 20 .18|.17].16). 15].13]. 1] .08] .07).06] 0s|.05).04) 04} 03).03) 02] .02 | Soulheast
30 55).76].73) 58] .36).24) . 19] 17).15).13) 12) 1) o7} .oa) oef ez} otlorfoJofofofjof O
1680 & aver | 39|.58].62) 59| .49).33) 23] .21].20). 18] 17} 15). 12]. 10] .09 08) o8] 07). 06} 05.05).05). 04 .04
East 100 40| .58|.65| &3] 52.35) 24) 22|.20].18]. 16|.14]. 12} 09| 08).07| 06].08). 05 04).04].03] 03 .02 East
30 46).70].80).79) 64).42].25] 19).16).14) 1 1] .00) o7} .o4) o2} ezfoilotfoJofofojof O
180 & aver | o4].28).47) 59| 64).82) 53] .41].27) 2] 21} 19 18] 14] .12).11]. 10} 09).08).07].06).06). 05 .05
Southeast 100 03].28).47) 61| 67).65] 57| 44).29) 24) 21].18].15]. 12| .10]. 0| 0&|.07].06) 05.05] 04). 04 .03 Mortheast
30 0 |.30].57) . 75] 84].81).69] 50|.30) 200 17} 13).09) 05) o4} osjozlotjojofojojo) O
150 & over  |os|.0s].23).38].51].60].66] .67|.64) 5o 42) 24) 22 19].17).15). 13} 12} 1) 104.094.08}.07] .07
South 100 04| .04|.22] 38| 52| 83] . 70|.71|.69] 594 45].28] 22| . 18] 16].13|. 12| 10} 08} 0&.07| 06 0§ .05 Morth
30 10].21).43] 63) 77| 86| 58] 82| 58] 50f 24) 18). 11} 08| 05).0af 02 02)o1j o1 o fo o] O
150 & over  |os|.08|.09|.10].11).24) 39| 53].63) 66] 61.47|.23|.18) 18] .18|. 14]. 13} 11|, 10}.09}.08).08] .07
Southwest 100 07|.08|.08] .08|.10].24] 40| 55| .66]. 7o} a|.50] 28] 20).17].15{. 13} 11| 10} 0H.08) 07 0 .05 Northwest
30 03].04).06) 07) .0af.23) 47) 57].81) 86 78).60).26] 17| 12).08] 05].04). 03} 02 .01f09) O | O
150 & over  J.os).09).09).10.10).10.10f.18].36).52) 62].65). 55| 22) 19| 17{. 15]. 14} 12{. 11). 10}.09). 08 .07
West | 100 07).08].08).09).09).09].09].18].36). 54 66§ 58] 60| 25 20 17| 15]. 13} 11 10{.08} 07| 0] .05 West
30 03].04).06) 07) .08).08).08).19].42] &5).81).85).74] 30| .19]. 13| 0o|.06].05).03.02f .02} 01} O
150 & over  |os|.09|.10{.10].10).10).10|.10].16).33] 48].61).60|.19).17|.15|.13]).12} 10 0H.08}.08]. 07| .08
Narthwest 100 07].08).09) 0a] 10f.10].10] 10|.18].34] 52| .65] 64] 23] 18).15). 12} 11).09) n&{.07).06) 06{ .05 |  Seuthwest
30 03].05).07) o8] .0af.09).10).10].17].39] 63 .a0). 7o} 28 .18]. 12 0o|.06]. 04 03).02f 02} 01] ©
MNorth 150 & over  Jos|.37|.e7).71].74).76]. 79].81|.83] 84] =6|.87] 88) . 20] =6]. 23] 20) 19).17) 15] . 14).12). 11] .10 South
and 100 06].31).67| 72| 78|.79| &1] 83|.85) &7) 88| 20].a1) 30| 26| 22| 13| 16]. 15 1 3. 12| 10) 08 .08 and
Shade 30 0 |.25).74| &3] B8).91) 94) 06|.96) o8] 98| oa] aa).26] 17).12) 0e|.05].04)03{.02].01 .rJ?I .01 Shade
Equation: Cooling Load, Btu/hr = [Peak solar heat gain, Btu/(hr) (sq ft), (Table 6)]
X [Window area, sq ft]
X [Shade factor, Haze factor, etc., (Chapter 4)]
X [Storage factor, (above Table at desired time)]
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CHAP § CHAP
TABLE REFERENCES TABLE REFERENCES
REF REF
H LocaL TimE | LoCAL TiNE
ITEm Qel.l.:r:r:"r':' %‘:f‘é’:rg- il FacToR | Esmimate Fi'_'_ o SunTmr | '.“_“ Loao Sun Time
SOLAR GAIN—GLASS Houks OF OFERATION l
3 GLASS Witi SaFTx Teys63768 x Toisiei? __CONDITIONS | - ':%_3_._,?:‘; - | % RH oP Ga/Le
T e i T g e fal ] | L -
& GLASS STOHAGE SaFr X PP29-34  x  pp52.54 2 Qurooon (OA) ]
Roos (RM) Tas 45 [pr 20.22{23
4 — Guase WITHOUT SoFix TELIS = ¢ I S -
GLASS Sa FT % S S ICORR DIFFERENCE xxx Ixxx I xxx
—=—22  Si0RAGE < —————. F# 44.49 = L. 24.49 - T
SKYLIGHT Sa F1 x = ths“l
SOLAR & TRANS. GAIN—WALLS & ROOF :“HL: I 7TTY N 4 i e _Cre/PERsoN =
WaLL Sa F1 x X Ters 2122 soFr X —Cru/S0 FT =
WaLL SaFrx  TBLIT o o ' o= Crm VENTILATION B
23 24 0m 25 EWINGING , TBL 41
WaLL SaFrx = FB2 % e £ 5 RivoLyine DOORS______Prorie X .Cru/Prason =
WaLL S0 Fr x » OrEN Dooms_—___Doons X '_99._'._¢ufm =
5 ROOF-—SUK Sa FT x Ter 20 x Tuis 27 28 Inrie- | Exwaust Faw TeLs 46 47, ¢ 98
=L . — - ' TraTION TeL 44
ROOF—SHADED So F1 % P63 ' T2 Crack Frer x ot 44795 L= s
Cru_InFiL
TRANS, GAIN—EXCEPT WALLS & ROOF ¥_lnriitnation W -
ALL Gass Sa Fr x NotET % TeL 33 r 76 CFM_OUTDOOR AIR THRU APPARATUS @ NCTES  Crug,
_PanTiTioN Sq Frix Notis we 63.70¢  TPL523.29 APPARATUS DEWPOINT
CEILING Sa Frx *  Notts % Teu2dam 39 EFFECTIVE EFFEcTIVE Room SEws. HEAT -
- F rr 7374 e 7T3.74 S el ErrFrcTive RooM TOTAL HEAT
FLoom Se Frv x Ead AL [ Tngcﬁ??ldS.oﬂ PsrcH CHART. Fic 33 P 116
6 InFiLvRaTion NOTE 4 Crm x Note 1 1.08 ADF_| INDICATED ADP = _F
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LATEMT HEAT Loe
b .
riLraarion | NOTE & Crm x  NTEE  qumadads FROM PEYCH. CHART: Togp— F. Togp F
3 _PEOPLE peapig % TEaE 14 48 rr 38900
& Greaw " 07 LucHE ¥ w3 HOTE
Fées 3052 pr HHLIGE Coar Brrow Ters
7 _ﬁrr'l-l““cll-. l“. —— = 1 Usg Dav-Burs (o@s TreEroearesE DiFrrCACNCE FEOE '“ L-1d !t"l-.ﬂ
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* EsER T u BATION 0 rrsey trem To Facr =]
Sarity FicToR F 13 .3 DETEAMWE :;"clp Guspons Kig "
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_Dytpeon i MOTE A Crw w folE S Geie ¥ P 1-*:-1' Xoas
EFTECTIVE ROOM LATENT WEAT
] EFFECTIVE ROOM TOTAL HEAT I
ou'rmu AIR HEAT
Semsiue: M3 gewow MOTP 1 P r1— 7 TITEF) x 10w
_Larewy,  METE S Crl!lf“'-'"zi-ll-l!'trl— R N T
f_‘un 3 Tey GO Sue ToTal = .
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GRAMND TOTAL MEAT B

Twmin grwihimg § SoTrasl &F SUTES0N LES VITHEN 459, BE0 SSSWLY PN,
THEE BLErES FETHEN SE Ser. sRd HImEEIFDE EFW

Wwith Corrlar Mastsead Farm EI0, Withaut Corrisr Mosthsod Fers L5024,

s Chabeal) J galy T3S g Uiglan Lal Ui ltd g &y 51 jad) Jlaa¥) yan 8 Lardieual) cataal) ) (g

Load name-¢ i) Jaad) al

Equation-4laall

Window solar heat gain-<lobudll duedl) 40,081 5 ) sl Q=A*sc*(q

Solar& -—sawy g Ll sall (3 yha (e 4d jal) ) ddsiial) g uadd] (e dpuiSall 3 ) jal)
Transmitted heat gain thru walls and roofs

QZZA*U*AT (equivalent)

Transmitted heat -dsala i caan¥) o) Q¥ o) zla Bl e dlsinl 3 ) jal)
gain thru doors and skylights and windows

Qi=A*U*AT

infiltration < 3l

H:=1.08 x CFM x AT

ventilation load 4 sl Jes

H:=1.08 x CFM x AT
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