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Cooling Load Chech Figures
Oveupaney Lighte Retrigernth Aly Quantittes  OFR/Sy By
Sq Fo/Porsoa Wettn/Sq ¥t Sq Fu/ Tem} Eant-Sowth- Wes Newih Iatomned
Clamificsiions
Lo | Av | Mt | Le Av i | Yol Av] BMI e | Av | M0 1le | Av { B | Le Av @ 08 |
Apssiment, High Rise 323 1175 (00 20 | 20 | ¢0 {40 jenofdse log [ 13|47 jos Jos Jex} - . .
Autonvas, Churches, Theaters i ] 60 10 § 38 {600 1250) %0 (| - . - - . - 1626 |38
Educstionsi Facilities 300 25 ) 2020 ] <0 ] 60 134011833150 |10 {16 |22 j09 |13 20 {08 |82 |t
Sehools, Colteges, Universities ’ ¢ A
Factories Assemnbly Aress | S0 | 35 | 25 | 301) 43t] 60t]| 2D ]ts0) 90 | - - - . - - 138 |38 §59
Light Mepufecturing (200 | 150 | 100 [ 90t | 1007 ] 1207 ] 200 }ys0] tap | - B . . - < j1e 23 {8
Heavy Manulacturiegw 300 |25 {200 [is0v [asorfeoor | 1oo ] w0} a0 | - . . . . - 115 |60 |83
Hospitals Patieos Rooms® | 75 | S0 | 25 |10 | 1.8 | 20 [275 [220] “eS [033] 0ss] oer}033| 0%0]0er] - “ .
PublicAseas [100 | 80 | S0 {10 | 1S § 20 1751600010 Ji0 {128] 143 [ 1@ [ 8y J02 @93} va |t
Hotels, Motels, Dormisories 200 1150 {100 |10 | 20 | 30 {350 |3%0]220 J10 §140f 15 Joo |12 |sa | - - -
Lidrarics aod Mwscums 80 66 LK ] i3 30 {340 2801200 11,0 J 16 ) 2¢ |09 | b 9.3 0% {16 i
Office Buildings® 136 | 110 | 80 {0 | 60t ] 90° 360 j2mo| 190 |025] 03 | 09 |0235;05 jos {08 | ¥ |rs
Private Offioes® 150 {125 fi00 120 | 58 | 80 -l -} - jeaslos jo9 |020]108 a8 | - . .
Swaographic Deparupens 100 | 85 | 0 |set] 79tf00r] - o f - . . - - - - {es b oy jae
Besidential Largs (600 [400 |200 | 10 | 20 | 60 {600 [500]380 108 |12 {16 |03 |08 {13 ] - - -
Medivm {600 J360 [200 |67 | <9 | 30 [700(3507400 {07 e lte |OS |07 {12} - -
Restaurants Earge | 17 | 45 1 13 [0S | 17§ 20 |435 (1000 80 {48 {240 837 |42 [1e J24 j60 [ Jie

. Medivm i50 11200100 j§5 20 30 i1 i 4 18 | 0% i¢ i)
Shopping Centers, Deperiment Stores

snd Speciskty Shops

Besuty and Barber Shops 45 | 40 | 25 |30°| se°| 9.0t [ 240 {160} 105 (15 |26 [ 42 [0 07 [20 109 f13 |20
Department stores Gasernent | 30 | 25 | 260 {20 | 30 | s0 |3e0{28s{22s | . . . . - . {03 e {12

Maia Floors | 43 | 29 | 186 {33 | 601 | 90|35 |2¢5)130 | - . . - - - 109 ['1e |20

Upper Floors | 75 | $3 | a0 {20 | s | 3.9v | 400 {340{ 280 | - - - . . - {o8 [10 j12
Dress Shops S0 | 40 | 30 {10 | €0 §345 (2000185 |09 {12 fve [07 10 {14 (06 [0 |t
Drug Stores 350 28 117110 ] 20 | 30 jisa |u3shire jeB f23 {30 [0 L4 [ foT bio [}
¢ and 10¢ Stores 331 28 § 1S 115 {30 | 50 [345 |220}120 {07 Ji4 [ 20 06 j42 {16 105 |09 ot
Hat Shops - s0 | 43 § 30 {10 ] 201} 10 35 j270{te3 {10 {13 [ 19 407 |10 [(S5 |oe Jo8 {12
Shoe Stores 01 30 | 20 {10 } 201 30 {300 22001% 2.2 } 96 j2) {10 |14 {18 [ 08 {10 §u2
Malls - 100 | 15 {50 [10 § ¢S | 20 {33 |20l1e0 |- f - . . - - tEjre pas

Refrigeration for Ceniral Heating
and Cooling Plant

Urban Districta 413”300 | 288
Coliege Campuses 400 {3301240
Commercial Centers 330 {2657 200
Residential Centere 623 SO0} 378

Refrigeration and air quantities for applications lisied in this table of cooling load check figures are based on all-air system and normal ouidoor air quan-
tities for ventilation except as noied.

Notes:
ikcl'rigeralian loads are for entire application.
Includes other loads expressed in Watts/sq fi.
= Air quantities fof heavy manufacturing arcas are based on supplementary means (O remove excessive heat.
*air quantities for hospital patient 10oms and office buildings (except internal areas) are based on induciion (air-water) sysiem.
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YELOCITY AFTER TARE-OFF, 4, (FPM)

fFrom Form £-147A

wibisus 03,08 1y g0kt gt b 1PV Jydo

colL,
)bo): gh‘k; g;\,ugd\._.a o e 2V Y JJ.\,'- BYPASS | TYPE OF APPLICATION | EXAMPLE
FACTOR

A small 1otal load or a load
that is somewbat larger with R
TABLE 61--TYPICAL BYPASS FACTORS 03010080 | o eny fartoy | Residence
(For Finmod Cdilo} (high latent load).

T f . C - Typical comfort application .
DEPTH V‘lfl‘f?—b r, 5‘ EA,Y_S, - ,,,w"H SPRAY‘?‘._*_ wxyxll: a relatively xgxill total Residence,
OF ] rms/in.] 14 fins/in. 8 fins/in. | 14 fins/in 0200 0.30 | load or 2 low scnsible heat ;"““I h
COILS - factor with 2 somewhat larger etas P«
- Velocity (fpin) Joad Factory

(ruws) f-——or = .
300 - 700 300 - 700 500 700 300 - 700 ] T Dept. Store,

7 12 5% 20 .38 .10 t0 0.20 | Typica! comfort application. Bank, Fac(ory
._3_.._ 21_40 ,_lo_gi - - er;;l;lri:;linns with high inter- b s

4 A%-.30 05- .14 12..22 03-.10 nal sensibie loads or requiring R”PL tore,

5 12- 2% 02-.09 o8- 14 01 .08 005 10 0.16 a large amouat of outdoor 2iv F:::::’ymm'

6 08-.18 01- .06 06 11 0103 for ventilation.

8 03 - .08 02-.05 Hospital
°The bypass factor with spray-coils is decreased because the Ot 010 All outdoor air apptications. Operating

spray provides inore surface for contacting the air. Room, Factory
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@D - BO £ BB
ROOM ROOM
CONTTIONS EFFECTIVE SEWSIBLE MEAT FPACTOR CONDITIONS EPFECTIVE SENSIBLE MEATY PACTOR
BE[ AN WB| W AHD APPARATUS DEWPOINT® D[ RM| W] W AND APPARATUS DEWPOINT™
(F)R)] () | (gr/B) (F) ()| ¢} [ig/ B}
ESHF| 1.00].96].92|.90] .06 |.56).84].62].0% ESHF| 1.00].9Y .07 |.80|.75| .72 48/.05 .09
201627 | 42.0) upp |43.5| 41] 39| 37735 | 32| 29| 24| 22 431687 | 3.3 \pp | s8.5| 57| 56| 54| 52| 30) 46| 41{ 89
ESHE|9.00(.96(.92|.8¢|.64 .82 . 80|.78| 78 BSHF | 1.00 ].90(.80 |.74|.70( .64 | .62].60{.8¢
25165.1 | B27) \pp | 4.6 | 48| 46] 44| 41| 39| 361 32| 22 50 |683 | 191 apr 615 | 60| 58| 56| 54| 50| 47| 42| W
03].74] .56 .64].01 | 58|56
ESHE(1.00(.92(.87|.83 .80 | .76 (.74 |.72.70 35 |69.6 | 9p.2|EBNF|1.001.90) 03], ¢
30167.3 | 63.8 | " np | 54.5| 52| 50| 48| 66| 42| 38| 34| 24 ADP 1842/ 43| 62| 60) 56] 56| 34| 30| 44
BsHP|1.00|.92| 76 |.68] .62] 50| .56|.54] .52
BSHF| 1.00].92).08 81,76 | 73|71 |.69 (.66 82 |60 |71.3 | 98.9
391693 | 742\ o | 588 | 57| 55|53 ! 's0 48 | 5| 42|38 ADP 647/ 66] 64 62) 40| 38| 53] S2) 44
) 60 |.86|.71 |.63].55].54|.52 .51 .49
401712 | ae.g ESHF| 10092l 83| .7al.7a a9 | a6 ].60].62 PRI R bl et Bl A g o ot Bl b
| 48| abr |624 61| 5v|'s7| 55| 52| 48| 44 ] a0 |
comrlio0 o2l a2  7a 70 e | o210l 20 70 |76.2 15,3 |¥8HP | 00| 60171 68| .60( .54 ].51 1.8 .00
-3l apr 712 70| 69 48] 67| 65| 63| 60l 58
90 145173.0 | 95.3| np | 658 | 65 63| 61 59|56 |'s2| 49| a8 :
L
50|74.9 1064 |ESHF|1.00 |.92| 78} .68 64 .60 .50 (.56),54
9 110691 app 169 68| 68163 61 | 58] 56 53| a7 35 lans | 35.2 |ESHF| 100 |.94] 69 |.04].01) 77 [ 757370
i 21 abP [50.8| 49| 47| 45| 43| 39| 36| 32|
55767 [117.5 |FSHF 100|921 76|68 | sa] .57 ] sa] s2].00
-7 (V7.5 op 171.6 (71| 60| 67| 66 | 82|59 |57 | 50 40 len | auz|ENF| 100 0] 07 02| 0l 75| 72| ss].67
: d AbP 544 53| 81| e0!'a7| 45| a1 | 38| 28
60 |76.4 126.0 |FSHF|1:00 .6 | 68 60| 56].52].50] 8| a8
. “CLADP (7427321169167 [ 64 621 59 50 45 |68.9 | 71.2 ESHF|1.00|.96 .97 .83 .78(.741.76 | &7 | .44
291 702 0op |57.6; 57| 56| 54] 52 47)'a3] 36
ESHF|1.00 73| 68].62|.55|.50 .47 | .45 |.a0
65/80.0 139.5 -6z, .
ADP 760175 74| 73|71 69| 66 | s ESHF 100 |.98 .64 |.60 |.74{.70 .06 |.62|.68
s 5 30 167.3 | 79.9 | .op (60.5 |39 | 58| 57 | 55 53 50| 45 38
ESHF|1.00,.78).66|.60|.52 .47 .43 |.41 (.39 L1
70 (81.6 151.0 g : . #SME| t.00|.90].77 71| .66{.02] .60 58] 56
ADP 790 78] 77 7876|7269 66138 59169.0) 8741 .0p |63.2| 62| 60| 8] 35| 53| 51| 47} 38
TSHF |1.00|.92|.77 | .68|.69| .39 .36 |.54].58
66 [70.5 | 98.4
20 1 59.6 | 35,8 |FSHF| 1.00 .n’.u .92].90(.88|.57 .86 .04 ADP |65:8| 45| 43| 81/ 39| 56| 53] 50| 46
ADP 39.4138| 36| 34132)30) 28 26122 68 719 1037 |ESHE|1-00].03) 76 | 71| .66] 60| 36|.52(.50
25 617 | 4.0 |ESHE|1.00) 98] .031.90(.86 |.e4].02] 0|78 ADP |68.2] 67| 66| 65| &4} 42| 40| 36} 52
ADP |45.2| 44] 42| 40| 3735 32 26| 20 70 (79,3 1139 |ESHE 100 80|71 611 55| 52, .48 47|46
; 3 6] &
300657 | 543 |ESHE| 1,00 94| 89| .83(.01 79|07 |75 7 ADE |70/ 89 88 44]67] 38, 56192
7| S8 L aop | 50.2| 48! 46| 44| 10|28 | 35| 31 | 32
ESHF|1,00(.92|.86|.02].78 |74 72| 70|68
35| 65.5 | 829 | WSHF|1.00].95|.25|.99].011.89|.06 .87 |.66
ADP | 54.1152) 50| 48] 45|41 38| 32| % 30 564 3041 hne |35.4( 34|32 30| 78| 26| 24| 22| 20
— T A
ESHF|1.00].92|.8¢] 79| .74 | 73| 69 |.67|.08 BSHF | 1.00 |.96 .93 |.90|.09].06 .84 |.52] .80
40|87.4 | 707 pp | 57.9 | 54| 54| 52| 50 48| 44| 40} 92 351563 | 380} op {409 39| 3735 23 '31] 28| 24| n
eswF|1.00| 92] .83 77| 72|60 64].62] .1 ESHE| 1.00|.96|.21|.94|.05].83|.00| 78 |.78
85 1451690 | 8111 unp | 41.2|'60| 58| 54| 54 81| 46| 41| 36 301606 | 45.8) s pp | 457 | ca| 42| 40| 8] 36| 32| 28} ar.
ESHF|1.00(.92/.80|.73|.68 |.64 |61 |.99 )47 ESHP 1,60 .94 ).00|.88|.02|.78).77 | 73 (T8
801708 | 90.1) o |64.2| 63| 611 59|57 |54l 51| 48] 20 38 |85.8 | 53.5) uoe |49.8| 48] 45| 44 42| 40| 37| 29| 24
—
ESHF 1.00|.92/.83|.73' .67 |.80 .57 .56 | .54 a ESHF 11.001.941.90 | .04[.00|.76/.73 )| .70 | 48
585|723 | 9941 \pp 669 66| 65 6361 571 54| 52| a7 0 |63:3 | 812/ aop | 525|525t | 49| a7 44| 41| %8| '8
1
| -
ESHF| 1.00].92/.76|.67 | .61 |.56 .54.52|.50 80 |45 |65.1 | 6p,0|E50F1.001.96/.07 .01 .76| .73 .70).67 | 86
601739 108.8] o | 69.5| 69| 67| 65| 63 so/'ss) 55| 49 ADP |56.8| 36| 54| 32| 30| 48| 45| 41| 3%
Toal sa. BSHF) 1.00|.09 .80 |.74).70] .66 .64 (.62 .68
ESHF| 1.00|.88] .69| .61 |.56 | .53 ,.50| .¢8].87 30 |66.7 | 76.7
65178.5 198.2| S| 0y g 1y 59| 67! 85| 83| 81| 58| 8a- ADP | 597 | 58| 36| 54| 52) 49| 46| 42| B8
i -
1 §SKHE|1.00).09!.87|.74).69| .65 .61 | .50 4%
ESHF| 1.00].81| .63].58] .51 |.49|,47| .43 | 8. 85 602 | 84.6
TO| 7.0 1278 app 740 [ 73] 71| 69, 67 '8 84| a2t 80 ADP62.3| 61| é0) 58) 56| 54) 50| 47 ‘:
0 |69.6 | ons|¥SHF 1.00(.91 03[ ral asl a2).50].57
- 0P |68 '64| 63|61 | 59| 57|'55{ 33| )
&Y,
EsHF| 1.00|.02 58| 84| .80 .74| 7a] 72 7% ESHF| 1.00.85|.76|.71].63] .50).55].83 [ 'y
38)63.3 | 57.01 0P | 56| 49| 40| 48] 43| 30| 3| 31 |07 68 | TV (900.41 7 0n | 72| 6a| 65 | 64| a2) 50| 58| 54 hE="
82 T i 2
ESHF| 1.001.90| .67 |.82 .78 (.74|.7Y|.69|.69. ESHE| 1.00|.78|.77 .68 .61].85|.52|.49 .47
40]69.0 | €81 ape | 532] s3] 52l 50l s | 3] 41| 30 B8, 70 724 [108.5] e | ov.el e8| 67| 66| 65| 63 61 | 58|

cee s aalsl

LY
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___COMDITIONS EFFECTIVE SENSIBLE HEAT FACTOR _ _CONDITIONS |  gprECTIVE SENSIBLE REAT FACTOR
D[RR WB] W AND APPARATUS DEWPOINT® B[R W, W AND APPARATUS DEWROINT®
[QEIEIC LESEMO)
~ T ‘
i ESHF |1.00].96 .91|.89).85].62.78|.75 [ 73 ESHF |1.00 .96 |.91).07 |.84 |.81]79 .77 .74
3816701 5131 Lop 149 'aa| 48| 45| 43] 41|07 3226 351589 4671 upe 46343143 a1 [0 37 301 | 'm
[
ESHF 1 1.00|.97 9004|5076 | 74 .71 [ .69 7| ESHF |1.00,.96 .89 .84 .81 |.78 .78 |.72 .76
4016271 392 Lop |527 52 |'50| 48| 46| 43| 41 {28 |29 101004 | P37 0P |an5 49| 47| 45 43|41 39| 32 22
= 1 |
ESHE |1.00.91 .83 78] 781.72, 70 .67 |.68 45| 61.9 | 60.0|FSHF[1.00].94 186 .01 177 |74 [71 .69 ].67
45| 68.3 | 6a7 "M LIS s 5%\ 8! 48| 5439 | 32 ADP s:mi 52| 50| 48| 46 |44 | 40137 | 3
ESHE |1 ESHF (1,00 .93 .83 |,77 |.73 .69 .67 |.65 .63
0089 |.80|.75| .71 | .68 ].66].65 .
50| 659 | 7aa| EEHE L0108 o0 R e SR 10 po (634 1474 app 562|855 | 51 4w |46 | 43| 40|22
- 1 76
79 ESHP [1.00'.94 |.82].75 .70 .67 | 63{.62|.68
e R R el P A S B M B b i o 851649 | 74.0| . np 1557 58 | 56] 54| 52| 50| 48| 44|38
60| 6.6 | o9.a| ESHF1.00(.90].76| 69] 64/ .61].57] 35 |.5a 00| 66.2 | s0.9{ BT 1100150 170170 08 |8 00 An T
1988 | 893] Lpp |e39| 63| 61| 59| 57| 55| 51| 47| 41 i
: ESHF (1,001,894 |.72].65 |61 |.56 |.56 .54 |.53
65‘;702 97.0 ESHF {1.00.84 .71 .64].59|.56/|.54|.52 .51 65/ 67.6 ) 87.6 ADP (63,4 821 60! 58| 56| 541 52| 48] 43
170 ADP {65.3( 65| 63| 61! 59| 57| 55| 51| 48 :
‘ #SHE|1.00'.80 1,67 .60 |56 .561.52(.51 .50
70, 71.6 |104.a] ESMF[1-00{.811.71| .65) .58).54].52].50 .48 70168.9 | 94.6| \ip 1655 64 62| 60| 58|56 54| 52] 49
[70.6 V048] Lpp |¢8.5| 67| 66] 65] 63 61| 591 57| 53
R BSHF [ 1.00].58.96|.94.92].90 .59
25160.3 | 50,0 ESHF|2.001.96 .91}.67] .83.79(.77].75 .73 20153.2) 257 S np 1715 301 28| 26| 24| 22| 20
-3 | 300} Aop {48.2| 47| 45| 43| 41| 37{ 35| 31|22 .
28] 508 | 321 USHF|1.00].95].92/.90] 88| .08 ] 64
40 61.9| 57.3 ESHF |1.00],93],07 .82, .79|.77(.73|.71 | .68 * 1 ADP {36.9] 34 321 30! 28] 25 21
21 573 wop |51.7] 50| 48] 46| 44) 42{38] 3423
20| 56.5 | g0.g|E5HF[1.00] .97 .93].90| 87 [ 55 a2 80 .70
o8] 635 | 644 :sn: 1.00).95 |.86) .8Y( .76} .74|.70] .68 .64 i 7] ADP |41.4) 40) 38| 36 34| 32| 28] 24| 20
-5 | 648 AP | 55, 48] 46) 42| 3
53.0) 54| 52 50| 48) 46 42| 39| 34 35| 58.1| as.q|#50F[1.00/ 96].91) a7] nal o] 7u] 76| 7
s063.0 | 71.9] ESHF| 1.00).941.83) 76/ 73).701.67 .64 .62 i | ADP [ 45.5) 44/ 42] 40| 38] 34) 31) 27| 22
”s i DF [87.9) 57| 35| 53] 51 49) 47) 42) 3¢ 60] $5.6| 515 BSHF|1.00].98 .69 .0a].01].79] 76| 73|11
3] 66.6| 79.2} ESHF|1.001 96| 83) 75| 70| 65| .62/ .60 58 ADP [49.1] 48 44| 44] 42/ 40| 37| 32| 24
AOP | 60.5] 60| 58| 58] 54| 51| 4B| 44 a1 75 las| en1 | 50 #SHE| 1.00 94l ar] .o |77 ] 75l 72 6ol 02
60| 67.9| ea.al ESHF|1.00! 90, 62] 76| .69| .6a].60| .97 |08 T} TpADP (322 51] 49| 47] 45] 43| 40) 35) 24
|1 i T} ADP 163.0) 62| 61{ 60| 30; 56| 53| 49} 42 50| 6n.6| os.0f ESHF| 1.00).92).84! 78) .70/ 71] 69| .68 .64
5| 60.3| o3.0] ESHF|1.00! 851 77| 7| 67| 62].58) 5482 ADP[55.2) 54) 52) 50, 48] 46} 44) 40/ 4
ADP [ 652| 64| 63 62| a1| 50| 57| 53] 48 s3] 6a.0| 71l #SME| 1.00] 94 87 7al 73] 40] e8] 63| .an
P Do s ol 0| 718 ape | 57.8; 57| 56| 54| 52| 50| 47) 4d! 39
0] 70.6 |101.2 :00(.71.64/ .62) .59 .38.52) .30 -
ADP | 67.5] #5| 64| 63| 62| s0| 58] 53] a8 60| 65.3| 77,9 E5HE] 100 90) 771 71| 66].63) 61/ 59 50
31 779 ape [ 60.1) 39| 57| 55| 53] 51| 49| 46|43
6| 66.7| sao| ESHF|1.00] 24| 72l 68| 61] 58] 7] 53] na
35| 59.6] ag.s| EHF|.00] 56l 01l 7] 4| 79| 77| .78] 74 8] aop | 62.4) 81| 30| 57] 55| 53] 51| 48| ea
- ADP [ 47.3) 44) 44| 42) 40| 36| 33 26 24
70| 68.0] o1.2| ESHF] 1.00 60| 73l aal 61| 57] 54l 53] .00
wl 61.2) 55.5| ESHE]1.00).96/ 89| .44l 51| .70].76] 73(.50 -2) apP | 64.5) 83| 62! 81) 59| 57] 55 52l 4@
#) TP7) aor | 509 o) 48| 46l 4af 42| 40| 38| %
!
ESKP| 1.00{.94] 04| .81 77| 74| .72] .6%| 56
45} 627 62.4] = T
ADP | 5410 53] 51 ,,~ 7145|430 30] 29 ESHF| 1.00].98] 93] .69] .88 .83 81| .79] .77
. | 138) 95.9| 40.8 Abr:u.o 42| A0 38| 38| 34, 31} 28 22
ESWB| 1,00 .94( .04] .77 .73/ 70| .48 .65] .48 g
so) eazf e8] L1 W00 2l L T o ol Ak ol 0| 57.3] ea| ESHP|1-001 051 0ol ar 04l 01| 7v| 73] a
” ADP | 44.3( 45] 44| 42| 40| 38| 34| 30| 28
ESHE| 1.00] .95/ .83 75 70| 67| 69| .61].59
53] 65.6| 76.6 . ESHE| 1.00| .94| 87| .82 .79| 76| 74| .71 4w
ADP | 55, . 94| 87| .82] .7v| .78 74| .
9.4] 59| 57) 35| 53] 51| 48| 44| B as) ser| sar| GO L e e el
Eshe| 1.00] 99| .02 .77) 73| .67 | .62] .50 .58 72 :
60) 67.1| 8.6 : EsHF| 1.00] .92] .88 .01 .77].73].70] .68] .84
ADP | 820| 81] 60, 59| s8| 56, 53) 48] 43 50| 68.81 S8.8| Lpp | 52.4] 51) S0| 48] e8| 43| 10) 37| 98
ESHF| 1.00) .84] 73| .64 .60] .57| 55| .54 = | ; p
es| s0.5 90.9 dsup| v.o0 93] .83 77| 72| .68] .66 .04) G
ADP | 64.4] 83| 611 spj s7| ss| s3] S1 53| 8Y.4) 84.4) 0 | s4.9| 54| 520 S0 48] 45| 42) IPE
BSHF) 1.00| 79| .66 .60 .55 53] 51| . 30).40 esur] 1.00].89] 70| 72| 60| 68! 03] a1}y
76| av.8] o7,
ADP | 64.5! 65| 63 61| ‘ss| 57| ss| 53 68| 627 %630 | 653 56| 54| "53] 30| 48] 48 43 r‘ﬁ
ool anlal
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CONDITIONS
oul A [Wo| W
(FH (%) | (P | (/W)

EPFECTIVE SENGIBAE MEAT FACYOR
AND APPARATUS DEWPOWNT®

4.0

753

ESHE
ADP

1.00).84 (.73

38| 56

.87
54

43
52

K1)
50

.59
48

rFo

83,12

§2.3

ESHF
ADP

.80 .69
40 | 5¢

.62
56

-89
54

36
E1)

.54
48

10

4.9

ESHE
ADP

981,98
26|24

.94
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.93
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28

n.g

27.0

ESHEP
ADP
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.50
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N1
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20

330
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ESHF
ADP

1.00(.98|.94
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34.4
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.89
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48
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63.5| 63 62

.53
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ESHP | 1.00 .54 .09 |81 .27 | 7473|760 .68
66 152.3 | 86.2) ,np (48.0] 45 44| 42| 40| 30| 36] 34| 28

ESHE .00 .91 |86 .78 .74 .70 1.69 .67 |68
ADP [48.1| 47 | 46| 44| 42| 40} 39| 36 ( 3)

GSKF | 1.00 .69 .83 |.74|.70.67 .65 |.63 [.63
ADP 130.1| 49 (48| 46| 44] 42| 40| 37| 34

J9 (.76 |.71|.68 .64 .62 .60 .99
30| 49| 48] 47| 451 43| 40137

.85 (.76 ).70|.66|.61 |89 .87 | .86
5352 31| 30| 48| 48| 44| 41

J8 (.67 |.63|.971.561.54).53
54|53 52) 50| 49| 47| 43

J72(.62|.57 | .34].92 |56 .4%
56| 55|54} 53| 52 50| 47

.69 (.95 |.49.47 | .46 .45
581371 356] 58] 54| 52

45 |53.3 | 50.0

70 |34.3 | 93.9

ESHEP
ADP

ESMF
ADP

BSHE
ADP

ESHF
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=
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BSHF
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ESHF
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ESHF
ADP

.93 .89 .85 |.80|.77 [.75|.73
4039138 341 34132[ 29

PV (.86 ).83,.701.74|.72).70
42| 41| 40| 3081361 34| N

.90{.84/.806(.74].77 |.69|.67
44| 43| 42; 40| 38 36| 33

.89 |.82|.74.69|.66 .88 |.64
48| 45| 431 41) 39 37| 3¢

B8 (.79|.74).07.68)|.62| .61
4B | 47| 46| 44| 42| 40 39

FP 70,66 |.63|.60 .98 .97
40 | 48] 47| 48| 44| 42 &0

J61.67.61).98'.83|.34).93
511 50| 49| 48! 46| 44 &)

.69 (.38|.548|.511.49
53152] 81] 30 48
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65 |48.8 | 41.4

-
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®The values shown in tha gray oreas indicate tha lowest effective
sensible heot foctor possible withou! the vie of reheat. Thiz limiting
candition is the lawnsi effective sensible heat fuctar line that inter-
sects the soturation turve. Note that the room dewpoint is equal to
the raquired apporotvs dewpoint for on effective sensibie heat fecar
of 1.0

NOYES FOR TABLE 63:

1. For Roam Cenditions Not Glven; The apparatus dewpaint moy
be determined from e scale on the chart, or may be cakulaiod
o3 shown in the fellowing equation:

1
1 4.628 {Wrm = Wadpl
{Prm — tadg)

ESHP =

This equation.in more fomiliar form ix:

— 0,244 (tre ;;:dp) _
0.244 (1 tod} + ZoL0 Wrm = Wase) (Cost.}
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00 Btu/ (hr) (sq ft sash area) 00
0° MORTH LATITUDE A SUN TIME Pivt 0° SOUTH LATITUDE
Times of Yoar Expoture 6l 71819 J1ofi|Noenlt |2 13 14158 |6 Expozure Time of Yoer

North of 4s{ 65} 74} 78| 80 go| 78] 74 65} 45| 0 South
Novthsast of1i9fiBaYise 3] o5 531 200 14| 3] 1}l 6] 0 Southoast
Oy 1ualTar 4351 931 431 34 L 141 141 J3 $10 gggﬁ
outheast ot 377 42} 27 us) 14l 4l 14 q 14 13§ it 6] 0 Northesst
JUNE 2t South 0 6 1| 13f 1a] 47 14§ @4y 13 0 6l 0 North DEC 22
Southwest ] o a1t 43l yal 4] 14 4l 45 27( 42] 371 0 | MNorthwest |
West 0 6 1 131 14( 14| 4| 43| 3fnsgalns) o Wast
Northwest o 61 1] 13 4] 20{ 53| 95133154 dz%_] e 1o Sowthwest
Horizantsl 0] 28] 871147 (191 (27| 226 {217 ) 191 Ji47[ 87} 28| O Horizontal
North 0 37] 54} 61| 65] 66) &7 1 66| 657 41| 54| 37 0 South
Northeast O | 118|183 }iso|124] 86] 43 f v6f 14 3] 1| 6|0 Southeast
JULY 23 o3t Q.1 (20 | 82 4139 | 94 43, 14 40 (41 131 {4 £1.Q East JAN 2
"‘g'ou‘ﬂ.mf O | 46| 52 361 18] 4] 14 14| 141 3] (1] 610 Northoast
& South 0 61 10} 130 14) 14l 14| 14 14 13| 1 610 North &
Southwest 0 o1 11l 13 d vay 14l 4l 14 18] 36 521 461 0 Northwest
MAY 2t Wost [ 6 11 { i3] 4] (4] (4] 43 96]i39)152]12¢] 0 Wast NOY 21
Northwest [ 6l tp 134 14] 16| 43 ] ssjiz24|iso) s3] (18] 0 Southwest
Horizontal 0 2% 91 {150 11951{223{ 233 j223 1 is5 b I51) 9i] 291 O Horizontel
North O 7] 28 31} 337 4] 34 ) 34 33( 30| 28] 7] 0 South
Northeast O 1o e |33 boz] eif 24| a4l 14af 13f 12| 6|0 Southeast
AUE 24 East 0§ 129] (63 |isg1103! 46} 4] i41 t4{ 13| f2 61 0 East FEB 20
Southeast o[ 67 65 1 38T s ye T @ 1a( 3 2] 60 Northoest
& South 0 sp 1zl azt a4 14l e ey 14 13 12 610 Morth &
Southwest Q 61 12 134 ta) 14l 4l 15] 35y s5) 79) 67] 0O Northwest
APR 20 [T 0 61 120 137 14] T4 (4] 45103 4811631129 [ © o4 QCT 23
Northwest 0 1 420 I3[ 14] 4] 24 6r|102)33liarjtio] o Southwest
Horizontal 0] 31| 97 (150 {206 234] 245 {234 1206 1150} 97] 3| ¢ Hoerizontel
North 0 sl 2y 3] 4l 4] 4] 4] el 3] 12| 60 South
Northeast 0 951 1B 110t | e8] 3t 14| 14 14| 3] 12 6] 0 Southeast
SEPT 22 ast, O 1 34T erYst 117 47f el 14 taf (3] 12{ 610 East MAR 22
outhoast O 1 95100 | 68) 3(] (a4 14| i4] (3] 12| 6] 0 Norfhoast
& goﬂ: 0 6p 120 131 4l a4l 14 4| Q4| 13 a2 6} 0 orf: &
outhwest 0 61 121 13 { 14! 4F (44 31| cBiror|iiBj 95] 0 Northwest
MAR 22 Wast [} ST 1Z 1 131 14] 4] T4 | 47107 {15/ fI&TJ 134 O Wost SEPT 22
Northwest 0 6] ¢ 134 (4] 14 3| sefrol [TI87] o5 | o Southwast
Horizonte] 0 | 321100163 |210] 240] 250 1240 {210} 463} 100} 32| 0 Horizontal
North 0 6 2] 3] 4] 4] el a3 2t wfo South
Northasst 0 &7) 79| 65 35] 5] 4] a4} 2a] 13} 6] 0 Southeast
ocT 23 East Q J 129 )43 liea)103] 46l 4] 14| 14) 13] 12{ 6§10 East APR 20
Southesst o | o[l fia3 2 st za {4 14| 13| 12] 6] 0 Northsat?
& Som: 0 170 280 311 33| 341 34{ 34] 33( 31| 28] 17| 0 Naﬂ: &
$duthwest Q 6) 12t 43¢ 14l (4l 24 61 ]102([133]t481110] O Northwest
FEB 20 West 0 6l 12 131 14 (4] (4| 4610314816129 O Woest AUG 24
Northwest 0 & 12 13 14| i4f 14§ 15| 35] 65| 9] 67| 0 Southwest
Hurizontal 0 31| 97 [ 150 | 206 | 234] 245 1234 |206 J iS50} 97| 31| O Horizontael
North Q G tI ] 13) 14 4] 4 4] 4 130 N 61 0 South
Northasst O 46| 52| 36) 18| 4] 4] 14| 4] 13| 1) 6|0 Southeast
NOV 2) East O | 121|182 1139 ] 96 43] 14l 4 1af 13} it 6] 0 Bas} MAY 21
Southesst O | (V8 [ (85 [150 [124] 86| 43 { 16| 14 13| (1 5 [ 07| WNerthoast
& gow: 0 37| 54| 61! v5) b6l 67 { 66| 650 61| 547 37] 0 Neﬁ: &
outhwest 0 61 i1 13! 14! 16l 43| 86yi24f450{453 118 0 Northwest
JAN 2t Wost 0 ol T 3] 1% T4l Ta {43 [ S5 136|162 131 |6 o5t JULY 22
Northwaest 0 6f 11 13 ) 14| 14 14 (4] 18] 3] 62} 46} 0 Southwest
Herirontal 6 | 290 91 (151 1957 223] 233 1223 {195 |451 |1 911 29 ] ¢ Horizontal
North [ ] vl ) el 4] e e el 3l ] el o South
Northeast ] 377 42| 271 15 4] 4| 4] 14} 130 11 &1 0 Southeast
East O | it6)i47 1136} 93} 43] 4| 14 (4] 3p 11| 6lo East
Southeast O e s Yisa {133 95 531 20 14| ¢3f (1] &1 0 Norfheas
DEC 22 | South 0| asf 65} 74| 78 so B0 | 78| 741 65! 45} 0 | North JUNE 21
Southwest Q &1 1y 134 14} 20 3] 951133 |i54 11568119 ) O Nocthwest
wst 1] STV {13 14| (4] 141 43| 93135 | 147|160 West
Northwast [(] 61 1V 13| 144 t4f 14§ 14 15] 27 421 371 0 Southwest
Horizontal ] 281 87 147 191 | 217§ 226 1217 j 91 1147} 87 ) 20} O Hervizontal
. Stesl Sash, or . Dewpoint Dowpoint South Lat.
Solar Suin No Sash Haze Alfitude Decrease from 67 F | Incrasse From 67F | Doc. or Jun.
X 1/.85 or 1.17 —18% {Mox.) | +0.7% per i000 Ft + 7% per 10F ~ 7% per 10F 7%
L F | - . é . ; e . F.
wilazs 800 et 53U ot s 28T (80, slael PP S PS FN WL PE-DET-TR AP PNV B
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100 Btu/(hr) (sq # sash arec) 10
10° NORTH LATITUDE A SUN TIME M 10° SOUTH LATITUDE
Time of Year Exposure b 7 8 g | 167 &1 jHoon| | 2 3 4 H [ Expasure Tima of Year
North 19| 44 451 44 43] 41| 437 44| 45] 80] 44 ( 2| South
Northeast 550 131 Dﬁj 40) 106 o5t 281 14| 1af 3017 3| 2| Southeast
Bast 54| 134 {185 §39) 98} 41] 4] 141 141 131 1 3 2 East
Southeast 18f 49| 88| 431 25[ w4 a4l 4 310 8 2| WNorthaast
JUNE 21 Soufl;‘ 2 gl 1vi 3] 14 aal a4 a4} a3 N 8 2 Norﬂ; DEC 22
Southwest 20 81 &l i3] y4l 4] 143 141 25| 437 55| 491 18 | Northwsst
West T17 81 8] 13| 14] 14| 12| 47| 9871139 [18E ] 134 [ 54 | Woest
Northwest 20 8| af 13} 14] 18| 28| 5] 1056 140 131 | 55 | Southwest
Horizontsl 4] 441107 166 ] 2057 233] 243 12331205} 166 [ 107 | 44 4 Horizontal
North sT 34 39 35] 13F 3t 30 ) 0] 33] 357 39] 34 51 South
Northeast 42 12711481 1331 109 ) s6) 22| 14| 14| 13( 11 7 [ Southyast
JULY 23 East 5o 135|158 ) 42] 984 43| 14} 14l 4| 43 d 04 7 I | Eest JAN 2t
Southaast 265 57| 66| 581 32| 14 1A 14| 1A 15[ 17 T 0 ortheast
& South I 7hont w3 oralb oral a4 foaal 14 a3 o 7 1 North &
Scuthwest t 7] 01 a3 14 r4p v4 ) 14| 32| 56 661 57 261 Northwest
MAY 21 Waost 1 TE V0L 13| T4] 14) 14 ] 437 98] 142 1168|135 | 50 o5t NOV 21
MNorthwest ! 71 1] 03] 14l 4l 220 56] 1091 1337148 127 | 42 | Southwaest
Horizontal 3 427 1071 166 210 236] 247 |236) 210 | 166 | 107 | 42 3 Horizontal
North T 15T ve iS) s r4) w4 poraf 51 IS 16] 15 | South
Northaast 171 1135 130) 101 807 34; 14 14 4] 31 N 7 i Southoast
AUG 24 Eest 260 1381163 [ 149) 104 46| 144 ia] 4| 3 1) 7 1 | East FEB 20
Southeast 18] 79t 94| 85| &0( 27| 14| 147 1413 11 7 T Northoast
& South i AN 40 140 41 143 14| 3] N0 7 | North &
Southwest 3 70 01 13 4l 4] 44 7] 0] 85, 94 791 18 Northwest
APR 20 West [ TV 0T B3 4| 14 15[ 6| 80| 149 [ 163 [ 138 | 25 West OCT 23
Northwest | 7L o) i3] 4 vap a4 ] 34 a5 b | 1304 113} 17 { Southwest
Horizontal 2f 384105 167] 213 242{ 280 J242] 213 ] 167 [ 105} 38| 2| Horizontal
North | ol bl o3y el 14l 14 14y 14| 13| 4 6 | South
Northeast 1] 897 1035 B0 45| 17) 44| 4| 4} 131 01 [ 1 Southeast
SEFT 22 East 1§1300 1641 iS1 | 106f 47| 14 ] (4] ta; i3] 41 [ | East MAR 22
Southeast T 97 V027 122] 94| S&| 21 | 14 14] 13 it 3 T Northeast
& South i 6] 13 19y 24| 27, 28 JUo24| 190 131 6 t North &
Southwest 1 o 11 i3] ve] 14 20| se] 947422 ] 127 97 t Northwest
MAR 22 est [ 51 0 37 T4 14f (4] 47] foc| 15T [ 164} 130 [l Wast SEPT 22
MNorthwest 1 61 1t 13} t4f 4| 14 % 17) 45) 80103} B9 1 Southwaest
Horizental i 3r) 97] 160 207] 235] 247 |235]) 207 | 160 | 97| 31 | Horizontal
North of 5| ol 13V el 4] 4] a4l 4e| 3 1 0] 5] 0 South
Northoast o} 58| 64| 44| 28| 14} 14| 14| 14} 13 0] 5| 0| Southeast
oOCT 23 East ol i18] 185) 145] 1o0] 0| vs | ia] 1ei 13| o] 5| o] Eem APR 20
Southeast O 103 (147 [ 149 125 8T 46| 18| 1] 3] 10| & 0} Norheast
& South 0 iB| 40} 55 65| 71} 73| vv} 65} 557 40 (8§ O] North &
Southwest o] sl o) 13} 4] i8] <6 81} 123 14914711031 O] MNorthwest
FEB 20 Wost O] 51 101 (3| 14[ 14| 14| 40| 100 145 | 1BB[Ti8 | 0| Wesi AUG 24
Northwest 0 S| o1of (3] 14 4] 141 14} 28| 44| b 58 0 Southwest
Horizontal 0 221 851 39| 193] 2201 230 {220 193} 39| 85| 22| O | Hoerizontel
North 0 4 9f (21 13| i4f 14| 14} 13 2 9 4 0 South
Northeast of 27 37| 17| 43| 4l 14 g4y 3] 121 9f 41 0| Southeast
NOV 21 t o] 9911431 32| 93] 393 14 14| 13 21 91 44 ol Eest MAY 24
Southeest Of 99 163 161( 146 (05] 70 [ 37[ 17 H 9 41 Q| Northeast
& South of 350 &5] 911 96| 104} 108 | 104 96§ 911 65| 35| 0] MNorth &
Southwast of 41 ol 42] r7] 31 701109 146 {181 | 53] 991 O] MNorthwest
JAN 21 Waest O & §f 121 13| 14 T4 WIS [ 132118 951 G| West JULY 23
Northwest 0 4 el 1z 13| e 4 4y 43| 17| 374 27 ¢} Southwest
Horizontal ol 174 2130|175} 202] 210 202|175} 31| 62| 17} 0| Horizontal
North 0 4 91 120 131 4] 14| 14f 13| 12 9 4 [ South
Northeast ol 15| 28| 17| 13| 4p 4| ia] 13| 12 9 4 0 Southeast
East Ol 86]137] 130) 914 42] 14} 14f 13} |2 9 4t o] East
Southeast of 99| real 163) 491 zil 7 36| 23] 12{ G| 4| G Northeast
DEC 22 | South of so| 74[ 947 109 116[ 7203 116[ 109 | 94] 74| S0 0] North JUNE 21
Southwest 0] 41 91 2] 231 36[ 791 121|149 TeI | 154} 594 O WNorthwest
Wosi 01 4] G| 2] 13| 4] & 4Z[ i [130[I37[ 86| O Woest
Northwest 0 4 9l 12 3| raf 4 14| (3] 7] 28% 15 0 Southwest
Horizontal ol 14 6] 120] 167 193} 202 {193 | 1671120 | 66] 141 0| Horizontsi
N Steel Sazh, or . Dewpoint Dowpoint South Let.
sco'i::.g:‘;: o Sas Hae . Altitude Decrease From &7 F | Increase From &7 F Dec. or Jan.
X 1/.85 ar 117 —15% (Max} | +07% per 1000 Fi + 7% per 1OF — 7% per I0F + 79
. e = . . . 2 ‘ e N - £
SHPETJL 35 FE R W SYE g P PP S S SR S P ailple 251U sumuils wWledd anie K 457 olisl
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20" Wi 48,8 )5 Jpens AL §) Gddy i gl oyl 1E L g WLis

2Q0° Bru/(br) (sq Ft sosh area) 200

70" NORTH LATITUDE AM SUN TIME PM 70° SOUTH LATITUDE
Tims of Year Ezposure 617 |eloliojrNeonft 1 213145 |8 Exporare Time of Yoar
North 28 | 4 33 ) 2s] a9l w7l s 7 19 25 33| 41 28 South
Northeast 8) tas|i22] 83| 38| 15 ] va] 14 dap 12{7 91 3| Southesst
East 81 [148 1) 193] 98] 41l e} vel tal 4] 128 9l 3| Gact
[Southeast 26 621 73 [ o6 44 20| (4] 14| s8] 4] 12 9 31 Northeast
JUNE 21 | South 31 9] 2] va| ia] re] 14| ia] 14| 14§ 120 o] 3| Nodk DEC 22
Southwest 30 ol w2l ual 14] 14l 420 ) 4sf so) 731 62 | 28 § Northwest |
[ West T 9 (2] 4] 18l 4] V4§ 41| 96| 143|160 148 ] 81 | Woast
Morthwest 3 9t 121 14] 14] 14} (51 38} 83| !22] 144 8! Snvf.hwlﬂ
Horizontal 11} s0j 120 J176) 216 232] 280 {232 {2rs [ive 12t [T 60} 11 | Horizontat
Neorth 20 28] 23] 17] 15| 14] 14| 4] t5] 17] 23[ 28| 20 | South
Wortheast v i3z bias il 73] 30| 1e | 4 s} 13102 8 3 Sauthaast
JuLy 23 | East 75 114 1163 [145] 991 a6f 1al 1a) 144 131 1 81 31 Eost JAN 2i
Southeast 3] 70} 88 7T 87T 29 ya {14 isa] 13 12 8 31 Northeast
& South 3 B2 3| 14| 4] 14 14} s 13} 12 g ]3 :o:: . &
Southwest 34 81 12] 93] 14| 14f 14129% 571 79 7 ! orthwes!
MAY 21 West ITT 8] 12| (3] 18] 4] 141 46| 99 145|163 ]148 | 75 | West NOY 1
Northwest 3 8 12] 13} 4] 14y 14 3| 73| ]138 11320 7] Southwes!
Horizontel 81 558 |i75|216|240[ 281 J240 [216 }175] 148 ) 55 | 8 | Horizantal
North 1 to ] b3t sl yal 14l 14y 14 03] 115 10 b South
Northeast 45 1004 |18 ) 891 50| 18 14} 14) 14 33 ] 11 71 2| Southesst
AUG 24 East 53 1142 1165 1149)106) Si) (4| i4] 14} 131 7 2 East FEB 70
Southeast 291 89 | 113|108 98] 55] 20| 14§ 14| 13] 11 71 2] HNortheast
& South 2 7L v | 14| 20| 240 26| 24} 20) 143 N 7 2 North &
Southwest 21 72 0 g 13) i4f 14 201557 98)iogli1g] 89 | 29 | Northwest
APR 20 ot T 7 T ] 03] T4 T4f 14 | 511106 (149 | 1865] 42 | 53 | West ocT 23
Northwest 21 71 a3 el e) et sy so] 89 [TIB 111 | 45 | Southwest
Horizontal S 1 48107 {167] 210 235] 247 1235|210 | 167 )107 ] 48 | 5 | Harivontal
North of o rof i3] el vaf 4] 1a] 14 3] 1t} 6| 0] Scuth
Northeart Cf 83} 87| 59} 22 4] 14 4] 13 1 [ 1} Southeast
SEPT 22 Eest 011301163} i49]| 104] 45] 1a ] va) 1af 30 (vi 6| O] FEast MAR 22
Southeast Of 99136 [re0[ 1207 84] 41 ) 15% 141 43| 1y 6 [ 0] WNortheast
& Sout o| 8 22 38 52{ 63{ 5| 63| 52§ 38) 22} 8| 0| North &
Southwest ol e} 1l 13l 14t sl 41| 84112041400 136] 991 0| Northwest
MAR 22 Wast O & (0] 03[ 141 141 14 ] 451104 v49 (163 11301 0 | West SEPT 22
Northwest 0 G 1L { i3 14 14| tefae} 221 59| 87/ 83 ] Southwest
Horizontsl 0} 30| 93| 153] 198 225] 233 {2257 :198 |53 | 931 30} O | Horizontal
North 07 41 91 2] 13| 1af 14§ 14 3] 12 9] 4] 0] South
Northeast 0f 44| 82| 29 13| 14] 14 % 14} 13 42 3 4 0 Southeast .
OCT 23 East L O[99 (147 [1414100] 49| (4] 4} 233 421 o) 44 O} East APR 20
Southeast 01 91 Tta6 160 149 V19| 74 | 271 3] 12| 9] 4| 0| Northeast
& South O 20| 50| 76} 93106 101 {106 93] 76| SO} 2 0 | MNorth &
Southwest 0] 4l 9l a2l 13l 27] 74 Juio) 14911600146 ] 91| 0| Northwost
FEB 20 Wast O 4 G i2[ i3] 1af 4y 4900 [1ai a7 99| 0 West AUG 24
Northwest ot 4] 9l 92} 137 14) ia| 1af 13| 29| 52| 44 ] 0| Southwast
Horixontal o] 18] 68 |i27] (71 ] 196} 208 Jig6 {171 {127] 68| 1B O] Horizentat
North 0 3 TR BNER D BEE N N kR 8 3 0 ] South
Northeast 0f 244 26| ¢4 13| 13| 13 ]3] 3] 11 8] 31{ 0| Southesst
NOV 24 East ot 7ili2s fi2r )t oy 43t i3 a3l a3l oy 8] 31 0 Ean MAY 21
[Southeast O] 73 3144 1641158 T 35) 91 [ 461 16| 11 [ 3 0 | Northeast
& South of 28} 69 |t00]123)t36]1ar Juzs Jr23fioo| 69{ 28 [ 0 | North &
Southwest Od 31 g 10f 16 46 9i [135}i58 jtes]i44] 73 { O | Worthwest
JAN 21 Woest O 31 81 V1 r2) 131 13 ] 43 8t [127 [128 ] 721 | G | West JULY 23
Northwest 0 3 g{ 12 ] 3] 3 P03 ] 1t 14| 26 24 [} Southwest
Horizontal 04 5148101 |146i172] 80 Ji72 1146 101} 48] 5 | O | Horizontal
North of 21 7 i 33w 71 2] 0] Seuth
Northeast ol w2 2yl nbaztoz|n 7| 2} 0| Southeast
East o) 56]uslear] oes) 3al 13 (131 ¢ i 7| 21 o] East
Southeast 0 (391139 [1e7 159|134 37 ] 60| 20§ 1f 71 2| 0 | Northeast
DEC 22 South O 25| 74 [TIT [ 132 [ 146 | T4 J1a6 {132 Uil ] 747 251 0 | North JUNE 21
Southwest 91 2} 74 91] 20} 0f"97 {1341159 [7671139 1 69 | 0 | MNorthwest
West O 2 71tz 3] 13347 85121 [1/8] 56 | O | West
Northwest of 2 vl 3 33z 2|8 14| 0| Southwest
Horizontsl 4] 41 36| 9213581618170 1o {135 | 92 [ 38 4 0 Horizontal
. Steel Sash, or . Dewpoint Dewpoint South Lat,
%:::.ﬁi‘;: MNo Sash Haze Altitude Decrease From 67 & | Increase From 67 F Doc. or Jan.
X 1/7.85 ar 117 —15% {Moax) | +0.7% per 1600 Ft + 7% per 10F — 7% per I0F + 7%
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30 bl 2,855 Jpens 10 ke 31 Gy bt Syl 1Ft gt WL

300 Biu/(he) (sq e sash area) 300

30° NORTH LATITUDE AM SUN TIME PM 30° SOUTH LATITUDE
Time of Year Exposure & 7 ] 9 10 { i1 [Neen] | 2 3 4 5 [ Expesure Time of Yoar
North 33 9] 84 ¥4 14} 14| 14 14} 14| 14| 18] 29 33 South
Northeast 105 1391130 | 977 S5} 191 {4 { 14| 14 jaf 12 16 5 Southeast
East 108 1 [S6 116} 1143 ] 981 44 4 14 14 it ] 12 19 S East
Southeast 42 T %0 ] G0 i3] 44] (71 14] 141 14| (2] 0] 5| MNorthoast
JUNE 21 Seuth stoiop 12| 4] 15| 19) 2019 15{ 14| 12| to| 5| Nerh DEC 22
Southwest 5 10 12 14 14 14 171441 73, 90] 80¢ 75! 42 Northwest
o5t E1 10| 12 ] (41 14 14] 14| 44| 98 [143 [ 1611156 | 108 est
Northwest S|oto| 12 t4] 14f 14l 141 197 551 971130 {1391 105 | Southwsst
Horitontal 191 61 ;1311180 (21712407250 1240|217 | 180|131 {781 | :9 | Horizontal
North 22, 20| 4] 13] 4] 14} 14 | 143 4 3] 14| 20] 22 South
Northeast 93 113y | 123 ] 89| 45| 6| 14 | 14 14} 13§ 42 9 4 Southeast
JULY 23 Eest 100 ] 155 [ 164 | 145] 991 44] 141 44 14 130 121 9] 4| East JAN 2!
Southeast 22| 62 (100 |106| 83| 53| 22| 140 14| 131 2] 9 %[ Northeast
& South 4t 91 12 147 20| 277 30 f 27| 20{ 14| 12§ 91 4| Norh &
Southwest 4] 93 12} i3f 14| 14] 14 53] 83 100 ]100] 82] 42 | Northwest
MAY 21 est 4 1 127 137 147 14b T4 447 99 [ 145 [T64 [ 1551700 | Wost NOY 21
Neorthwest 49 9p 129 13| 14] 14| w4 | 16| 46§ 8 [ 1231130 ] 93 | Seuihwest
Horizontal IS 66123} 1761 214 1236 246 1236|214 [ 176 [ 123 ) &b 15 Horizontal
North 61 81 t1 ] (3] 13] 14f 4] 4l a3 0 §f 6| South
Northasst ssteos figo | eof 271 14} 14 way 131 13 i 8| 2| Southeast
AUG 24 East oo | 147 [T65] 148102 ] 46| 14 [ 14] 13] 13| 1l 8] 2| East FEB 20
[Southeast AL T2 82] 39 V5T 3 1R [ 1T 8| 7 | Worfheast
& South 2| 8| 13} 27| 471 58| &3 | sai 47] 271 13] 8| 7| North &,
Southwest 2 8] 1l 131 137 45] 39| B2 1121129 {27 | 98] 37 Northwest
APR 20 Woast ] G 11| 13) 3] T4] 14 ] 46102 {148 185 (47| 66 | West OCT 23
Northwest 2 g| du | 13| 13| 4] 141 14| 27] 66100 t08{ 55 Southwsst
Horizentel 6] 471107 1161]200(225] 236 1225|200 [ 161 | 107 ]| 471 & | Horizontal
North 0 ST 104 524 13 14 w4 | 14 137 12| 10 5 ] South
Northeast 0 74| 904 40| 15 14f 4| 14} (3§ 12] 10 5 0 Southeast
SEPT 22 Eeost Q1124|158 | 1441031 481 14 1 14] (3] 12] 10 5 9 East MAR 22
Southeast OV 98 [ (3F |52 | 140 [113] &7 | 25] 13| 12] 10] 5] 0 HNortheast
& South 0} 9 18| 0| 82| 98| 105} 98| 82} 60 18] 9 9| Naorth &
Southwsst 0 S1 104 2] 13] 25( 67 1131 141 }152 | 13] 98 0 Naorthwest
MAR 22 ast G| & | 10| 12| T3] T4y 14 | 48] 103 | 144 [ (58 | 124 0O | West SEPT 22
Northwest 0 S| oo 12 13] 14 4] 14 40 901 74 0 Southwast
Horizontsl 0f 251 8i [ 135|179 )202| 212 |202{ 179 | 135§ 81| 25| © | Horizontal
North oy 3 g tLp o2 13 a3y a2 8 3 0| South
Neortheast of 33| 39| 18) 12] 13} 147 vl 2} 1t 8 3 0 Southeast
oCT 23 East 04 791135 )u32] 941 43| 141 13] 2] it 8 3] 0 East APR 20
Southeasf O 73 (742163 1591136 92§ 47 15[ tI [] 3 § 1 Northeast
& South ol 18} s/ [752] 1211439 145 11391 12t | 92| 57| iB8| 0| Nerth &
Southwest ol 1 8) 11| t5] 47] 92 136|159 JT83]142] 73| 0| Northwest
FEB 26~ ost Ol 31 B T 2 7 4431 g« {32138 791 0 West AUG 24
Northwest 0 3 g 1 f o124 3 4| 13 2] 18] 39! 33 0 Southwest
Horizontal 0 6] 491100 143 1711 179 {171 ] 143 {100 { 4y [ 0 | Horizontal
Morth 0 1 3 et it 2| oz o 9 6 | 0| South
Northeast 0 B| 18 9| el g2 b2l 9 [ { Q Southeast
NOV 21 ast Qi 2711091 116] 83} 35 iZ 12 1] 9 & 0 £ast MAY 21
Southoast O 28| 127 | 161 1 162 143] 104 | 64| 23 T & 1 0 | WNortheast
& South Of 10| 68[109f 1371 154] 159 154|137 J105 ] 48| 10 0| MNorth &
Southwest o ! 61 9] 23] b4] 104 (1437462 | 161 [1271 281 0 | WNorthwest
JAN 21 Wast [ I 81 G 11| 12} 12| 35 83 [#16|09] 27 0 | West JULy 23
Northwest 0 | &1 9 i a2y 22| 91 16| 8] 0| Southwest
Horizontal o) 2l 27| mi|1o9] el uas |i3slios ) 71} 27] 2] 0| Horizental
North 0 0 4 9l n 1zl 12| 2§ 11 9 4 0 0 South
Northeest 0 ol 10 g1 11 21 1z 2] on 9 4 0 0 Southeast
East 0 O] 92 1106f 80| 324y 121 12§ il 9 4 0 0 East
Southeast ] O{TIa1 1571 162 T 1431 108 7T 28 9 4 0 0 Northeast
DBC 22 South O Of 64|13y 142|159 163 J159| 142 {113 | 64| O| O North JUNE 21
Southwest 4] 0 4 1 281 71211 1431 162 | 157 | 114 4] 0 Northwest |
ast [ 0 4 9 [ 2 121 32 80 Yios | 92 0 [ West
Northwest 0 [¢] 4 b 11 129 12 [ 12 I 2] 10 0 0 Southwest
Horizontal ol o} 19 e0] 974122 131 122 97 60 19| ©! 0] Horizontal
. Stael Sash, or . Dewpoint Dewpoint South Lat.
?::agi:: No Sash Hove Altitude Decrease From 67 F | Incresse From 67 F Dec. or Jon.
X 1/850r I.t7 —15% {Max} | +0.7% per 1000 Ft + 1% per 10F - 7% per I0F + 7%
- I - ¢ & £ . 2 P ’-
lazd,§ 15 L J.»'bpd‘ __Q_;Jj_f slasl ailale 280 aadilis wiloas azie *-iu;;“—g‘é’“-"—
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400 &L_Jb.a)- JEE IS J}w Sladim i gs-\,:i))," UJL.S{‘ &:.JJ‘J? I o 1 d)-\’ kHu:

450 Bru/(he) (sq # sash area) 40°
40° NORTH LATITUDE Abd SUN TIiME Pid 40" SOUTH LATITUDE
Time of Year Euposure [ 7 8 ? 10§ Vi 1Moon! § 2 3 4 5 & Expasurs Time of Year

torth 321 2 12 F 131 b orel tef 14| U4 13§ 42 204 32 South
Northosst TIE R332 73 300 4] (4 4 144 13f 120 10 ] Southeast
Eas? 126 [ 161 {162 41424 951 44i 4] '4) 14] 131 12! 10] + ) Enst
Southeast ST 8 10y YHIv ) 9 7al 3% | 14 4| 131 121 10§ &1 WNorthoast
JUNE 2¢ South 63 10 12§ 191 351 44] 54 44| 35 49! 120 0] & WNorth DEC 22
outhwest &1 s0 ) 12t 13F 144 141 341 71) 991 M1 109] 88§ §1 | Northwest
o5t G 0 T2 T3] T4 T4 (4 44 95[ 742|162 161 1126 | West
Northwest sy o) 2y O 4l 4 aad 4] 30) 3p 02 37308 | Southwast
Horizonte| 31 a2z 3 birsfziofen 23221011791 134 82| 31 | Horizontal
North 24 % 14 124 134 14 4l 14 4] 14| 13] 1271 14 24 South
Northeast 166 {127 [ 105 ) 66| 26| 14 14} 14] 14} 43f 421 10 5 znuﬂuasf JAN
Esct g ller fredhi4al 981 431 141 4] 44 13} 12} 10 5 ast AN 20
Y 2 [ Southenst SE] ST T8 [ TI0 82] 421 T8 & 137 12 10 [ 5 1 WNorthsast
& South 51 101 131 2600 44f 83} &8 63§ 44 26 13| 10| s Nor'llw' &
Southwest S3 401 123 130 4] 15{ 42 8271025} 1i9] 96 ) 54 | Northwest
MAY 21 Wost ST 0T 127 O 7] V4] 4] 43 981 144 LibR1 161 1118 | West NOY 21
Northwest 510 121 13F 141 14] 14| el 26 66[105]127 [ 106 | Southwest
Horizontal 24) 731926 )171 203 1225) 233 {225(203 {171} 126{ 73| 24 | Morizontal
Narth 7 B WL i3 44| 4] 147 4] 14| 13} ¢t 8 7 South
Northeast 6811021 82 461 18} 14) 14} 14} 14} 13f 1Nl 8 3 Southeast
AUG 24 Eest 84 ) 147 ) 062 1145) (011 45) 14 14 44l 3] 1 81 3] East FEB 20
Southoast A8 T IOS IS8 TV 139 To7] 66§ 251 14| 13 11 £ 31 WNorthaest
& South I} 8, 240 51 891 971 102) 97) 89| 51| 24| 8| 31 Morth &
Southwest 3L 8L ity i3] 141 250 66 )i07) 139) 146 138) 105 ] 48| Northwest
APR 20 West 3V 8] T3 3y 141 14l 4T 4501 [ 145 | V62| 147 | 84 | West ocT 23
Norfhwest 3 Bl WU} 03) 14| 4] g4 4 s 46| 82| 102 62 Southwest
Heorizontal 91471100 150} 185 205) 214 [205{ 1685] 150 100| 47 | 9 [ Horizontal
North Ot sy 9of 1z} 13y 3] | 3] 13 2] 31 5770 South
Northaast Of s'i 88| 28 13 13 141 13 13 12 9 5 [} Southeast
SEPT 22 %alf Q116114911391 991 451 144 3] 3} 124 91 5| 0| East MAR 22
outhe ast OF sy V44 TTAZL 757 193] 90( 41{ 14| 121 9 5 01 Northaast
& South OF 124 44 [8T1 1101122y 146 §122f 110} 8/ | 44} 12| O WNorth &
%u’hvu? Qi 51 90 12} t4) 4l 99 1433) 1571 162) 144] 951 0! Northwest
MAR 22 ot Of 57 9T T2) I3} 03] 14 651 o139 148 [ TT6 1T 01 Waest T osEPT 22
Northwest O 54 G h a2t a3 3] w4t 43 (3§ 26| 58| 50 0 | Southwest
Heorizontal O} 21 6711241 1531 176) 183 | 176 i53{ 124 | &7 ! 0 | Horizontal
North ] 2 6010 vt} w2 a2zt o2}y ol oo b 2 0 South
Northsast O 380 330 92} 1) 2] a2 420 1] 0] &f 2 0 Southeast
oCY 23 gm ) 85,117 1122, 88! 39/ 2! 2] 1i{ 10| 61 21 o] East APR 20
outhe ast O BI1 132 (161( 1631 144 107 | &3] 201 10 & 21 0| Mortheast
& South Of 20y 59| 104|137 154] 162 | i54 L 1371104 591 2 0| MNorth &
Southwast Ol 2] &1 10] 20] 63] 107 | 14417830 1611132} 81§ 0] Northwest
FEB 20 03t 01 Z2) & 2] 397BE{ 122 117{ B5) 0 ost AUG 24
Northwest 0 2 64 10T tby o2l w2 w2 v 12y 31] 3% o Southwest
Horizontal 01 81 29{ s4 501423 1291123} 101 | 64| 20] 8) 0] Horizontal
North of of 31 7] 9l o] 7] w0 9 T3] of 0] South
Northaast 0 a] 12 7 91 1ol 1t oo 9 7 3 [ 0 Southsast
NOV 21 Esst O Ol 9111001 74; 331 41 % 100 9| 721 3| o) 0] East MAY 21
Sautheast O O[H09 144156 (144 1161 701 271 7] 3| 01 0 Northeast
& Sou Of Of 59104} 139|458 TBE1 158|133 ]104] 59| 0O 0| Warth &
Southwest 01 63 31 7] 27] 701776} 144 156] 1441 109! 0l 0] Northwest
JAN 21 @bt [ A TV S 1o T 33 7a{e0( 9| 01 0] Wet JULY 23
Northwost ab or 3y 7y 9t ol teb oo 9] 7y 2] o) 0] Southwest
Horizontel 0] Of iv| 431 73t 921 1031 921 731 43] 18] 0| 0| Horizonta)
North Gl o 21 &1 9b sl 16 ol 9 e 2] © 0 South
Northsest o 0 7 6 3¢ 10} 10| 10 9 & 2 4] o Southseast
Esst o) o 72( 8] e8] 311 10f 10] 9l &1 2] ol o st
Southeast Qf Of a8 (1341448 [ 42[ 1151 73] 301 71 2] 0] 0| Northaast
DEC 22 South Ol Of 51 99} i34} (58f 185 }1581 134} g9 59 Q] 0| Worth JUNE 21
Southwost 0L _C) 21 73 30} 73 15114201481 134] 881 0] 01 Northwest
ot OF OF 20617 9T H0] 10 31| 681 86] 721 0] 0 West
Northwast [ 0 2 b 9| iof teyf 1o 9 & 7 0 0 | Southwest
Horitontel O Of 8] 32y s5] 7f 884 78] s5f 321 8! 0 0| Horizontsl
. Steel Sash, or . Dewpoint Dewpoint South Lat.
?;:w“(f:;: No Sash Haze Alfitude Decreate From 7 F | lncrease From 87 F Dee, or Jan,
rrectt X /.85 or 117 =15% (Max.) | +0.7% per 1000 Ft + 7% per 10F — 7% per I0F + 7%
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50 ldlir 25 53 (Jeene laatyd § ddyps eS| Syl ¥t dyur Wlid

500 . Bru/ (b} (sq ft sash area) 500

56° NORTH LATITUDE AM SUN TIME P 50° SOUTH LATITUDE
Time of Year Exposure ] 7 8 ? 10 { 11 IMeoon) | 2 3 4 ] é Exposura Time of Yoor
North 290 129 12 13 144 (4] 14| 14| 14f 03] 12] 12| 29| South
Northeast T261125) 94 | so| 16| 18] 14 14| 14] 3] 12{ 10] 8| Southeast
Eagh 139 T T840 (62 J136 ] 94§ 41] 144 14] 141 (3] 12] 10 8 %JLF
Southosst Ca (102 [126 [T38 124 98] &1 | 23 [ 14| 3 rz{16] 8 orthasst
JUNE 21 South 8] 10) 16] 39 e8| 87| 93 B7] 68| 39] 16| 10} 8 | MNorth DEC 22
Southwest g1 10| 124 i3l 14 23] 6t ) 98 ]124 1135|126 1102 ] 64 | MNerthwost
ot B 10 12| 131 141 14] 14| 41 [ 9+ [136| 162 [kt oSt
Morthwast Bl vo| 12| i3 e 14 14 ] 14§ 16] 50| 9411250 126 Southwost
Horizontal 44 | 86133 [(73 1197 | 2147720 214 197 J173 ] 133 86 Herizeatal
Morth 200 b 2] 3] e 4] el e el 3 oz 0l 2 South
Northpast tia [1i7 ] 87| 44] 5] 14 14 14 ] 14§ 13 12| 10} 6| Southeost
JULY 23 East 130 P16t 163 |tat| 961 43| 141 149 44} 131 121 10| &1 EBest JAN 21
Boutheast €5 (107 [ 135 | 145 [ 136 105 70| 26| 141 13| T2 0] & orthaast
& South 6| 10| 21| so| sof o¢f 106} 98| 80) s07 21| 10| & zorﬂ;' &
%ouﬂ\wod 6 1ot 124 131 14] 28] 701109 1136 {143 | 134]107] &5 orthwest
MAY 2{ ost E1TaY 121 13] 4] 14| T4 43 [ 56 [ 141 [ TAT| 1611 131 | West NOV 21
Northwest sl 1o 12| 3] 14 14 a4 14| 15| 4] 87| 17] 114 | Southwest
Horizontal 334 75) 119|159 ] 188 | 205] 210 |208 [ 188 J 159 | 119 ] 75] 33 | Hoarizontal
North 8 gl 10 12F 13} i14f 14| 4| 13) 12} 10 [] 8 South
Northeast 76| 94| 70| 31| 13| 14| 4] 1a) 3| 92] 10f 8] 4| Southomst
AUG 24 East 94 | 145|158 |41 | 98] 45| 14 144 13| 12 16! 8f ¢4 ast FED 20
Southeast S3[TT1 [ 144 (167 [163 | 132] 89| 40| 13 [ 12| 10| 8 & | WNertheast
& outh 4 9| 36| 737105]130] 138 1130 | (0S| 73| 36 9 4 | North &
Southwast 4 61 (0} §2] 13| 40] 89 1132|153 |87 [ 1441111} 63 Northwest
APR 20 it A B TO [ 12] 13| 14 T4 45 [ 98 [T41 |18 | 145 | 94 o5t OCT 23
Northwest 4] ap 10f 2] 13 14 14f 4] 3] 0| 70| 94| 76 | Sowthwost
Horizontal 13 ] 45| 89 [ 131|160 179} 185|179 {160 1131 | 89| 46| 13 | Horizontal
Narth 0 4 8 10§ 12} 12¢ 12124 12110 8 4| 0| South
Northeast O] 584 461 164 121 12} (2{ 42 12} 10 8 4 0 Southaast
SEPT 22 East O102]138[130] 93] 431 2| 121 2] 10 8 41 01 FEaat MAR 22
Southeast Of 861139 [ 162) 163} 145 105 S6 ¢ t7( 10 8 4 0 | MNortheast
& South O 10 st} 93131 is0] 188 150 [ 131 ] 93] 51| 11] O North &
Southwast ol 4] 8} 10} 17] s6] 105 {145 [T83 11621139 ) 864 0| Morthwest |
MAR 22 [ West Of 4 B[ 70| 12| 12f 124301 93[i30[138[102| Q| Wast SEPT 22
Northwest o] 4| sl o} 2] 12f 212 12| 16| 46| 58] 0| Southwest
Horizontal 0] i5] 49| 88 ]1i8|140] 148 [ 140 {118 | 88| 49| t5] 0 | MHorizontal
North of of 4] 7] 9of of v 0] 9 737 4] o]l o] South
Northeast of 29, 20 7 91 10 114 10 9 7 4 0 0 | Sowtheast
ocT 23 st o) 73] 99 Ji08 ] 79} 35 10! 9% 7] 4} 0] 0] East APR 20
Southaest O 89 THT 1451871144l 1151769 [ 24 7] 4| 0] O [ Northoast
& South o 177 53| 99137 Las7[ 087157 [137 ] 99| 53| 17} O 1 Morth &
Southwest o]l o 4{ 7] 24] 9 144 1157 J1as l111 ] 691 © N?r_qh-m
FEB 20 wst 0T 0 & 71 91 10 TGS %[ 73] 0 o5t AUG 24
Northwest o} of 4f 7y 9l o] 1njof 9] 7] 2] 29| 0] Southwest
Horizontal 0] 21 19 45] 72| 86| 94| 8 [ 72| a5] 19] 2| o] Horisortsl
North o[ o [ 4] o 8 o] 8 s 4] 1| of o Seuth
Northeast of o 5| 4f &) 8 9| 8| s{ 4| 1| ol of Southeast
NOV 21 East o] o si| &4] 57] 28] 9| 8} o] 4] i} o) 0 st MAY 21
Southeast [} of 62| 95127 i27] 107 { 67 | 21 4 | 0 0 orthoast
& South of of 39| 70|16 1a3f 1583 {143 J116| 70| 34| 0] 0| WNoreth &
Southwest ol ol i1 4] 21} e7) 107 027|127 95§ 62] O] 0 ] Northwest
JAN 21 West 0 [ [l 4 ) § G 28| 57| &&[ 51 0 0 st JULY 23
Northwest of of | 4] 61 8 9| 8| 6| 4] s| of o] Southwest
Horizontal 0 o 4] (3] 3] 47] 53| 47| 30| 3] 4| 0| o | Herizontal
North o] o 0 3 5 6, 7 [ 5 3 [ 0 0 { South
Northoast ol of o} 3{ 5| & 7| 6] s| 3] of o 0| Southoast
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CUTBOOR
DESION
FOR MONTH
AT § PJSA DAILY RANGE (deg )
BAINUS
ROOM TEMP
(deg 8] 10] 2] ] 6] 8] 20] 22| 20] 26| 2] W] B| M| %] u| »
-36 —39 | ~a0| ~a1 | ~42 [ ~aa | —s4 | ~a8] 46 | =47 | ~48 |~a9| —30]| ~311 —52 | ~33 | -84 | ~15
~320 ~20| =36 31 | ~32 | ~33 | ~34 | ~23 | ~36 | ~37 | =38 [ —39 | ~40 | —41 | —42 | ~43 | —a4 | — 48
-G -9 (=20 -2 | —-22 | ~23 { —24 | —23 | —26 |—27 | —~28 | 29 | —30 | ~31 | =33 | —~33 | ~34 | — 3§
a8 -9 =10 =1 | =12 =13 [ =14] =18 | —¥6 | =17 | —=YB | —19 | =20 | —2) | =32 | =283 { —~24 | =28
3 -4 -5 -6 -7 —8 -~ =10 -1 |=-12[—13 =14 |—18|—16{—17 |~1B|—~19 | —3D
10 oo -1 2| -3] —4| ~5| —6| 7] ~8| —9|-10| =01 |-12|~13] 1415
15 6 3| 4| s| 2| 1| o =1 ~2| -3| 4| ~8| =] =7| ~6| ~p{-10
26 1" 10 4 ] 7 é 3 4 3 2 1 Q -1 -2 =3 g | =§
ag wi 15| 4| | | n| w| ef s| 7| 6| s| 4| s| 2] 1] e
30 21, 20! vl 8| 17| 16!l 15] sl af | nl w| ol 8| 7| 6| 8
25 26| 28| 24| 23| 22| ;| 20| ] | 7| wl | w| | @] 0| W
L) 31 30 29 28 27 26 23 24 23 2 21 20 114 18 |14 1é 38
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Avar-
e EOQOM DRY-BULE TEMPERATURE
Met- | Ad-
DEQREE OF TYPICAL ebelic| jusied T
ACTIVITY APPLICATION Rate | Met- ol or e r 8F v
{Adult | abelic Biu/he Btu/hr Bhu/br Btu/hr Bhu/hr
Male) | Reta® .
Bru/hr | Bru/br [Sensiblo] Latent | Sentible] Lotart | Sensibi | Latens| Sensibls | Latent | Sensible ] Lotant
Seatfed ot rest Theater,
@rade School 390 350 178 175 195 155 210 140 230 120 260 0
$asted, vory light
work High Scheo! 450 400 180 220 195 205 23 i85 240 140 275 125
Offlee worker Offlces, Hetels,
Apts., Colioge 475
450 180 270 200 250 215 235 245 205 285 185
$tonding, weaiking Bept., Retoil, or
slowly Varlety Store 530
Walking, seated Brug Stere 550
300 180 320 200 J00 220 280 255 245 290 210
Starding, walking
slowiy Benk 550
$ y work t 500 550 190 340 220 330 240 310 280 aro 320 230
Llght bench work Factery, fight werk 800 750 190 560 220 330 2435 505 295 455 365 385
Meodeorato dancing Banco Hall 900 830 220 830 243 803 275 575 325 528 400 450
Welking, 3 mph Faetery, fairly
heavy werk 1000 | 1000 70 730 300 700 330 670 380 620 460 540
Hoevy work Bowliing Alley |, N
Fastary 1500 | 1430 456 1000 465 985 | 485 945 525 925 403 8458

*Adjusted Melabolic Rate ir the metabolic rate ta be applied to a
mixed group of people with a lypkal percent componition based on

tha following factors:

o= M

hhetobolic rate, odult f
Metabokic rate, children

bolic rote, advlt mole x 0.85

= Metaholic rote, adult mole x 0.75

TRestaurant—Vaiues for thy application indude 60 Btu per hr for fand
per Individual {30 Btv senuble and 30 Btu jatant heat per hrl.

{Bowling— Assume one persan per alley aduclly bowling and all others
sitting, metabolic rote 400 By per kr; or standing, S50 B per ke,

Yol
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LOCATION OF EQUIPMENT WITH RESPECT TO
CONDITIONED SPACE OR AIR STREAM®
NAMEPLATE} FULL LOAD Motor I - Motor Qut « Motor In -
oR MOTOR Driven Machine in Driven Maenine Driven Mochine aut
. EFFICIENCY
uo:sls‘;;idsk X PERCENT HP 2545 HP < 2545 HP x 2545 (1 — 9%, Eff)
‘ T EfF % Eff
| 8ty per Hour
e
/2 i 40 320 130 190
/12 | a9 430 210 220
Y% ! 55 580 320 ! 260
A 60 719 430 280
Va 54 1,000 640 360
S . e E S — ———
Y ! &6 1,290 850 440
% 70 1,820 1,280 540
Y 72 2,680 1,930 750
1 i 79 3,220 2,540 880
14 80 4770 3,820 950
—— - R [ —
2 80 6,380 : 5,100 1,280
3 81 9,450 7,850 1,800
5 82 15,600 12,800 2,500
74 ! 85 22,500 19,100 : 3,400
\ I 85 30,000 25,500 : 4,500
e VR A - A S
15 i 84 44,500 38,200 | 6,300
20 : 87 58.500 51,000 7,500
25 i 88 72,400 63,600 8,800
30 ! 8y 85,800 76,400 ! 9,400
40 i 8y 115,000 102,000 13,000
S SR 1 e iy
50 ! 89 143,000 ' 127,000 ! 16,000
60 1 89 172,000 ' 153,000 19,000
75 ; 90 212,000 191,000 21,000
100 | 90 284,000 255,000 29,000
128 L 90 ) 354,000 318,000 36,000
—— T 4 T At —
150 | 9 420,000 382,000 38,000
200 | 91 380,000 510,000 50,000
250 ! 9N 700,000 635,000 64,000
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FAN CENVRAL STATION SYSTEMS] APPULD Off WMITARY SYSTHRM®®
TOTAL Temp DI Tomp DHE
'll’(:‘.'“t Reem to Sepply Ah Reem te Suppiy Alr
otwater [10F | 15p | 20 | 2 IEX] we [sp [ 2% | ase | ses
PERCENT OF ROOM SEMSIBLE MEAT *
0.50 1.2 0.8 0.6 0.5 0.4 22 | 15 K] 0.9 07
075 1.9 13 1.0 0.6 0.6 3.5 2.4 1.8 14 1.2
1.00 17 1.8 1.4 11 0.9 48 32 2.4 1.9 1.4
Fan Mot 125 39 24 19 1.6 13 65 43 3.2 16 22
R of § o 1.50 4.6 31 2.3 1.9 1.4 7.8 5.2 3.9 2.3 2.6
Condhi og 175 5.4 3.6 27 22 1.8 9.1 61 4.4 3.6 3.0
Space 2.00 6.2 4.1 3.3 2.5 21 10.4 69 5.2 42 3.8
o 3.00 10.4 8.9 52 42 EX] 167 11.2 84 6.7 54
Ale Siream 4.00 153 10.2 77 6.1 51
5.00 19.2 12,8 9.4 7F 6.4
6.00 24.4 163 122 9.9 8.2
8.00 380 254 190 152 127
0.50 1.4 1.1 08 04 03 27 19 4 IN] 0.9
075 24 18 13 11 09 42 28 11 17 1.4
1.00 36 2.4 18 1.3 1.2 58 3.8 2.9 2.3 1.9
Pan Matort 125 50 34 2.5 2.0 7 7.6 54 3.8 3.1 2.4
“1 stor 1.50 4.0 40 3.0 2.4 20 9.2 &1 6.6 37 F3]
e 175 7.0 47 3.3 2.8 24 107 7.2 5.4 43 3.4
Spaen 2.00 8.0 5.4 40 3.2 27 12.2 8.2 6.1 49 4.1
or 3.00 182 8.8 66 53 44 19.5 13 X 7.8 8.5
Alr Siroam 4.00 19.0 V17 9.3 74 64
5,00 23.6 159 ne 9.5 8.0
6.00 30.0 20.0 159 120 10.0
8.00 48.5 303 128 8.2 152

“Exclude: from heat galn, typical values for bearing lones, efe. whith are disslpoted in apparatys room.
1Fen Total Pressure squals fan static pressure plus velodty pressure ot fan discharge. Bolow 1200 fpm the faw total presswre i oppronimately equal
the fon stofic. Abave 1200 fpm the totol preswre shovld be Rigured.
170%, fon efficiency ouumed.
©*50% fon efficency assumed.
+180% wotor ond drive efficiency oswwmed.
{{For draw.thru systems, this haat is an oddition to fhe supply air hoat goin and 11 added to the rosm sensible haal. For blow-thre systess this fon heat
is added ta the grond tobol heat; ute tve RSH fimes the percent fistad and ndd to the GTH.
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MFR UAIN-

RECOM HEAT DAIN
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OVERALL TYPE FOR AVG USE
APPLIANCE DILMENSIONS OF MISCELLANEOUS Max | TAIN-
Less Legs and CON- DATA RATING | ING |Sensible | Latent | Totol
Handles (in.} TROL RATE | Heat Heat Heat
Bru/hr | Bro/hr | Bru/he | Biu/he | Bru/he
Cofése Brower— 2 gal Man, 2240 306 $00 220 1120
Wormer— % gal Man. 306 306 230, 90 320
4 Coffee Browing Uniis | W ater heater— 2000
with 4% gal Tonk 20 x 30 x 26H Auto. watts 16900 4800 | 1200 6000
Brewers— 2960 watts
Coffoe Urn—3 gl 15 Dia x 34H Man. Black finish 11900 | 3000 | 2400 | 1700 | 4300
—3 gal 12 % 23 oval x 21H Auto, Mickel plated 15300 [ 2600 | 2200 | 1500 | 3700
—3 gal 18 Dia x 37H Auto. Nickel plated 17000 | 3600 | 3400 | 2300 | 5700
Daughnut Machine 22 x 22 x 57H Auto, Exhaust system to
outdeors— % hp mator | 16000 5000 5000
Egg Boiler 10 % 13 x 25H Man. Med. ht.—550 watts
low ht—275 watts 3740 1200 a00 | 2000
Food Wormer with Plate Insuloted, separate
Warmer, per 3q i tap Auto, hecting unit for each 1350 500 350 350 700
surface pot. Plote warmer in
base
Food Wermer without .
Plate Warmer, per sgq ft Avto, Ditto, without plate 1020 400 200 350 550
top surface warmer
Fry Kettla—11% Ib far 12 Dio x V4H Auto, B 8640 | 1100 | 1600 | 2400 | 4000
Fry Kaltle—25 ib fat 16 % 18 x 12H Auto. Frying area 12" x 14" | 23800 | 2000 | 3800 | 5700 | 9500
Griddle, Frying 18 x 18 x 8H Avta, Frying top 18" x 14” 8000 | 2800 | 3100 | 1700 | 4800
i X L i
Grille, Moot 14 x4 x 10H Avto. Cooking aree 10" x 127 | 10200 | 1900 | 3900 | 2100 | 6000
Grille, Sandwich 13 x 14 x 10H Avto. Grill area 12" x 12" 5600 | 1900 | 2700 700 | 3400
Roll Warmer 26 x 17 x 13H Avto. One drawer 1500 400 1100 100 | 1200
Yoaster, Continveus 15 x 15 x 28H Auta. 2 Slices wide —
360 stices “hr 7500 | 5000 | 5100 | 1300 | éd0C
Tooster, Continuaus 20 x 15 x 28H Auto. 4 Slices wide—
720 slices/hr 10200 | 6000 | 6100 | 2600 | 8700
Yoaster, Pop-Up 6x 11 x 9H Auto. 2 Slices 4150 | 1000 | 2450 , 450 | 2900
Waltle ron 12 x 13 x 10H Avta. One wotite 77 dio 2480 600 | 1100 | 75 1850
Walfle Iron for lce Cranm 14 x 13 x 10H Auto, 12 Cakes,
Sandwich eath 22" x 3% 7500 | 1500 | 3100 | 2100 5200
oo ba aalsl
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RECOM MEAT @AIN
OVERALL TYPE HFR | PAAIN. FOR AVD USE
APPLIANCE DIMENSIONS . OF MISCELLANEOUS MaxX | TAIN.
Less Legs and | CON- DATA RATING | NG | Sendble | Latent Total
Handles (In.) " Trou RATE | Moot | Heat | Hoat
i Btu/br | Bru/he | Btu/hr | Bhe/hr | Bru/he
GAS BURMING
Cotfoe Brawer— Y2 pol Mon. Cambination brewer 3400 1350 350 1700
Wormer— V2 gel Man. ond wormer 500 500 400 100 500
" Cotfon Browar Unit with 19 x 30 x 26H 4 Brawers ond 4%
Fank gol.tank 7200 1800 9000
Coffes Urn—3 gal 15" Dio x 34H Auta. Black finish 3200 3500 2900 2900 3800
" Cotfon Urn—3 gal 12 x 23 oval x 21K Auto, | Mickel ploted 3400 | 2500 | 2500 | 5000
Cetfoe Urn—S$ gal 18 Dia x 37H “Avto. Micke) plated 4700 | 3900 | 3900 | 7800
Food Warmer, Values per ;
oq fi tep ruriace Mon, Water bath type 2000 900 850 450 1300
Fry Kettlo— 13 bb fat 12 x 20 x 18H Auvto. frying oreo 10 x 10 14250 3000 4200 2800 7600
Fry Kettle—20 Ib fat 15x35x 11H Avto, Frying orea 11 x 16 24000 4500 7200 4800 | 12000
Grill —Broll -G -Grill 22x 14 x 17H fnsuiated
Top Burnor 1.43qft Man, 22,000 Biu/hr 37000 14400 3600 18000
Bottorn Burner grill surface} 15,000 Btu/br
Stoves, Short Ordor— Ring type burners
Open T Valves per Maon, 12000 to 22000 14000 4200 4200 8400
8q & top surface Btu/ec
Stoves, Short Order— Ring type bumers 1000Q
Closed Top. Yolues per Mon, ta 12000 Btu/ea 11000 3300 3300 8600
sq ft tap surface
Toatter, Continvous 15 % 15 x 28K Auto. 2 $Slices wide—
360 slices/hr 12000 | 10000 | 7700 | 3300 11000
STEAM HEATED
Coffes Urn—23 gal 15 Dio x 34H Auta. Black finlsh 2900 1900 4800
—3 gol 12 x 23 oval x 21H Auvto. Nicel ploted 2400 1600 4000
— 38 gal 18 Dio x 7K Avta, Nicke! ploted 3400 2300 5700
Coffeo Urti—-3 gol 18 Die n 34H Mon, Black Finish 3100 3100 6200
—3 gal 12 % 23 oval x 21H Mon, Nickel ploted 2600 25600 5200
—3 go! 16 Dio = 37H Man. Nickel ploted 3700 3700 7400
Food Warmer, per sq
top surface Avto, 400 500 $00
Food Warmer, per tq i
op swifaco Man. 450 1150 1500

cooayhs aalsl
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MR RECOM HEAT GAIN FOR AVE® VS
VPR MAX -
APPLIANCE OF PISCELLANEOUS DATA RATING 5':'"5"' L:':' :”c':
conrroL ea o oo
B/ he Btu/hr Btu/hr Bru/he
ELECTRIC
Haly Dryer, Blowor Type Fan 165 waks,
15 avaps, 118 volts AC Man, {low 913 walts, high 1580 wati) 5370 2,300 400 2700
Hole Dryer, holmat type, Fan §0 wotts,
8.5 amps, 115 velts AC Mon. {low 300 watts, high 710 watts) 2,400 1,870 330 2,200
Permanont Wove Moching 60 haaters ot 2§ wath each,
Man 36 in normal use 5,100 850 150 1.000
Pressurixod lnswement
Waosher and Storilixer 1 x 11" x227 12,000 23,460 ! 35,460
Woen Sign, per 4" ounide dia 30 i 30
tinear ft tube 3% ounide dia &0 { 60
Soloton and/ or 18" x 30" x 727 1.200 3000 4,200
Blankat Wermar 16”7 x 24" 2 72" 1,050 | 2,400 3,430
Srexilizer Avto. 16”7 x 24” 9.600 | 8,700 18,300
Droscing Agto. 207 x 36" 23,300 1 14,000 47,300
Sterllizor, Recienguler Bulk Avto, 24" x 74: x 36" 34,800 l 21,000 55,600
Avto, 24" x 247 x 487 41,700 27,000 48,700
Auto, 247 x 367 x 48" 56,200 34,000 $2,200
Avlo, 24" x 387 x 607 68,500 45,000 113,500
Avto. 36" x 427 x 84" 181700 97,500 259,200
Auta. 427 x 487 x 98”7 184,000 140,000 | 324,000
Avto. 48" x 54" x 98" 210,000 180,000 ! 390,000
Storiliner, Weter Avta. 10 gollon 4,100 16,500 | 20,600
Avto. 15 gallen 6,100 24,600 30,700
Sterilizor, Instrumont Avio. " x B x 177 2,700 2,400 5,100
Avto. 7 x 107 x 207 5,100 3,200 9,000
Avto. 107 x 127 x 227 8,100 5,900 14,000
Ayto. 10" x 12" x 38" 10,200 9,400 19,600
Auto, 12" x 16" 2 247 | 5,200 8,600 17,800
Stesilizor, Urersll Auto. 1672 16" x 247 10,600 20,400 31,000
Avto, 20" n 20" x 24" 12,300 25,600 37,900
Starlilzer, et Alr Auto. Madel 120 Amer Sterilizer Co 2,000 4,200 6,200
Auto. Model 100 Amer Sterilizer Ca 1,200 2,100 3,300
Water S0l 5 goi/hour 1,700 2,700 4,400
X-ray Machings, fer Physicions and Dentists affice None None None
making pictures |
Xeray Mochinas, Heat load may be apprecioble— I
foe therapy write miy for dota B
GAS BURNIKNG
Burners, laboretory 7 dia borrel with !
small bunson Man, manufactured gaa 1,800 w0 | 240 1,200
small burson Man. TAs dia with nat gos ' 3,000 1,680 | 420 1,100
fishtel) burner Man. % dia with nat gos | 3,500 1,960 ‘ 490 4,450
Habtall burner Mo, s dio bar with nat gas ™ 5500 3080 | 770 3,850
lavge bunsor Man. 1% dia movth, adj erifice | 4,000 3350 | 850 4,200
Ciger Lighter Mon. Contimsous flome type | 2,500 900 | 100 1,000
Helr Dryer Systom Consists of heoter & fan which biows T I
$ helmets Auto. kot air thry duct system fo 33,000 15000 | 4,000 19,000
10 helmeto Auto. helmets l‘ 21,000 ‘{ 6,000 27,000

vaged et (1,50 b o L i o o bl by sk Sl e lizel Zijpe 55 @
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NORTH® SUN Jan. 21 | Fob. 20 | Mar. 22} Apr. 20 | May 21 ] June 28 | July 23 | Aug. 24| Sept. 22| Oet. 23
LATITUDE TIMe AW Az | Alt A A2 TAI] Ax ] AR] Ac | AH] Az {AlE] Az | Alt] Ax [ AR] As [AR] Ar
b AM 8 AM
7 14 iy asfio2fis| sofisq 78fra | 69| 14| 66 14 69} 15| 78115 90F1S | 102 |14 |10l |14 |114 7
8 284 113) 30 (103|307} 89|30 | 77|28 | erf27 | 63| 28| &7)30] 77j30 | 89{30i03 |28 [4r3 f27 4117 | §
9 420 117] a6 J106] 45 89| 44 | 74[42 | &3 |41 | 58742 63|44 74P a5 | 89 44 1106 |42 1117 141 {122 | 9
10 54l 126| s8v12780) 89( 56| s8] 54| 5453 | 49| 64| 54[58| 66 ] 40| AYI58 | 112 |54 {126 [5) N2 10
7 65 | ias| 7i 0127} 75k aa| 70| S3}es| 38|62 | 32| 65| 38 )i | SI[ 75| 8B |71 |127 |85 {i44 [62 {148 |1
LAT 12N j70t180[ 79 {1so)90| o079 | o} | oler | ofsf ofre| o0j90] 0f79 }180 70 {180 f&7 [180 12K
[ tPM [ 65 [216] 71 [233] 75 (272 71 | 307 [ o5 [324 | 62 [328 | 66 [ 324 [ 71 1307175 [272 171 1233 |65 (216 Ré2 |212 [ | PM
I3 S« 234 s8 [ 248 60 | 271 | 58 j292) 54 {308 {53 |31 ] 54 {306 )58 (292 60 (271 |58 248 |54 (234 {53 |229 | 2
3 42 1243) 44 {2548 45271 ] a4 {286 42 ) 297 | 41 (302 | 42| 297 | 44 | 286 | 45 1271 [ 44 1254 | 42 1243 14 (238 | 3
4 20 [ 247} 30 ] 257} 30 {270 { 30 {283 ) 28 |293{ 27 {297 | 28 1293 | 30 | 283 { 30 {271 [30 [ 257 ' 26 |247 [27 1243 | 4
5 1412480 15{2c8) 15[ 270] 15 | 282 14 [ 201 | 14 | 204 141291 [ 1528215 270 |15 | 258 | 14 |249 | 14 |246 :
3
b AM 1| 90) 27 78] 3} 70] 4{&7] 3] 70[ 2} 78] 1] %0 5 AM
7 1013 12 to3fs] 92| el aef oz 72|18 | e8| a7} 216 Buj 15| 92712 [103| 10§13 9 [Ilb 7
[] 24 (17| 27 fros| 3¢] 9si 3| sab3z| 72|32 | e8) 32y r2f31 | saj 30| 95[27 1108 |24 1117423 (121§ @
9 371926 41| 145 44 f 99f 46 Belan] 72{ a5 | 67 46| 72) 46 Baf 44| 99141 | 145137 j124 35 | 128 | 9
10 48 11361 54 (125159 f106] 61 | 84| e0| 7)58 | &1l a0} 6761 | 84|59 | 106 154 1125148 1135 44 f1IG 110
it 570 15s5| 64| raal 72| 122] 75| Baf 73| 53| 70| 44 73] S3| 75| B4 vz [122 jea 144157 1155 153 1156 (1
LAT 127N 60 |iso| 69| 180l 80 |isg 8| o|s0] 0|77 | olsoj ofsy] o|80 {180 ;69 |180 |60 |180 |57 jidC |12 M
10° 1P | 57 205] safate]| 72 f23e] 7s (27673307 70 [3ra | 73307 75 278 | 72 [ 238 [64 {216 157 ]205 |53 f20e | 1 PM
2 49 | 224 54 12357 59 [ 2541 b1 {2/6] 60 {293 | 58 |299 | 80 [ 293 | 61 [ 2761 59 254 |54 {235 {48 1224 |46 221 | 2
3 37 12361 41 | 245| a4 | 261 | 46 1276 | 46 | 200 | 45 [293 | 46} 288 | 46 {274 44 1261 | 4] 1245 137|236 135 1232 | 3
4 24 [ 2431 2702521 30 | 2651 3¢ | 277| 32 [288 | 32 |292{ 32| 208 | 31 [ 277§ 30 [ 285127 }252 | 24 1243 |23 | 239 | 4
5 101247} 12| 257f 15| 268] t6|279] 17 [268] 18 {292 [ v7|288| 16 [279 ] i5§288 [ i2 {257 O |247 | 9 |28= | 5
Q3 1]270] 2|282] 3)290| 4 |293| 3|290] 2[282] 1270 [
b AM ap b rprlslesf 7| 7| 4|7 LAM
7 61 1taf 10]106) 14| 957 16| B4| 20§ 75720 | 72120 75| 181 84| 14) 95} i0 1106 & |ti4 ) 51TV 7
8 19 b2 23 priz) 2e | uert 32| sof a4 7o a5 | 75|34} 79f32 ) Bef2e yrorj23 frizbue qu2r 117 fi2e | 8
9 0 | 130 36 |21 [ 42 [ 108] 44 341 48 82| 48 17| 4R 82 | 46 94142 {108 |36 |21 {30130 26 {133 b
10 40| 142 47 1133 55| 120 59f 02 62 | 85 {2 | 77|62 65|59 10255712047 1133 140 |14z [36 145 |10
" 47 158) 551 152| 56| 1433 72| 117] 75| e8| 76 | Y4 | 75| 8B [ 72 | 117} 6b [143 155 1152 [47 {158 |44 [163 FUI
LAT 12N 50| 180| sy jigoj 7o [18cigijisojoo oj87| ol9ol ofBi1|180}70|180&9 [180 |60 (180 147 |80 jI2N
0° IPM 14712001 551208 66 | 217) 72 {243| 751272 | 76 |28 751272 72 (243} 66 [ 217 55 1208 (47 | 202 {44 | 197 [
2 40 | 218| 47 {227 55| 240} 59 | 258 ) 82 {275 | 62 |283 | 62 | 275 | 59 | 258 | 55 | 240 {47 1227 |40 | 218 [38 (215 | 2
3 30 | 230] 35 |239| 42 [ 252| 46 | 266| 4B [278 | 48 (283 | 48 | 278 [ 46 | 266 | 42 252 {36 (239 {30 |230 |28 |22 } 3
4 19 [ 239] 23 [ 248| 28 | 2591 32 | 2711 34 | 281 | 35 {285 | 34 28} [ 32 [ 271 (28 |259 {21 {248 |19 (239 |17 [23¢6 | 4
5 6 [ 246| 10 254] 14]265| 18| 276120 | 28521 {288 ) 20 [ 285 | I8 | 276 | 14 [265 [ 10 254 | & |246 | 5 [243 | 6
& 4281 71289 81292] 7 {289 | 4 |23! [
S AM sl aofiof s2[ti|sefio| 727 8] 80 &AM
7 2 st 7oy i3y 9719 BTl 23| 924 | 76|23 79f1e| 873t 97 71107 2 (11§ 7
] teti2al 19f 116t 26| 106) 31| 95|35 6|37 | g2 35| 8631 95126 {106 (19 [116 |14 124 |11 (126 | &
] 24| 134 30| 127§ 38 | 16| 46 | 104148 | 93| a9 | B8] ¢8| 93 |44 | 104 |38 [116[30 | 127 124 (134 20 | (36 | €
10 32 [146| 40| 041|491 130) 56 17| 61 | 10362 | 98 ) 61 | 103 [ 56 [ 117149 130 [40 [ 141 132 {146 }29 j149 [ 10
1 38 | 162( 46 | 159 | ST {15t | &7 [140) 73 (122! 75 |11z 73 [ 122 ) 67 | 140 67 {151 48 [ 159 38 | 182 [IS 14 |1
LAY 12N | 40| 180] 491480] 60 [ 180 71 | 180} 80 ] 18083 |180) 80| 180| 71 ) 18O 40 | 180 |49 | 180 |40 | 180 [37 [i60 J 12N
0" | PM | 38 [ 198[ 46 [201] 57 [209) 67 | 220] 73 {238 | 75 |248( 73| 238 ] 67 | 220} 57 [209 {46 [201 |38 1198 35 | 196 | 1PM
H 32§24 401219) 49 | 23C| 56 |24 | 61 [257 | 62 |264 | 61 {257 | 56 {243 | 49 1230 (40 219 |32 [214 J29 j211 | 2
3 24 [226] 30 §233] 38 [ 2441 44 1256 148 (267 [ 49 (272 | 48| 267 [ 44 | 256 | 38 [244 130 |233 F24 1224 121 |224 | 3
4 141236 9| 244 26 | 254 | 31 [265f 35 {274 |37 1278 | 35 [ 274 [ 31 [ 265 | 26 | 254 |19 [244 }ia 1238 |11 j23¢ | 4
5 2245 74253 13 | 263 19 |273) 23 [26¢ | 2¢ 1204 | 23 28 |99 [273) 13 |23 7 253 | 2 [245 8
5 6[200] 10 288 11 (291 | 10 {288 | & {28C ]
b AM 7he|3]zafis|2fi3] 4| 71 @ &AM
7 SHI0[ 121 99} 191 91f24] 83 26 [ 8O |24 | 83|15 ] 91 {12} 99] 5110 7
[ 8 (125( 45 {119| 23 1110]30 102351 93[37 [ 89|35 93 (30 {10223 friotis1i9}fefizs)sji2z 18
9 17 (136 24 {131 33 [122] a1 [ 193 47 {roa {49 [100 {47 | 104 | a1 {333 fr2z {24 |135 fi7 [136 |14 {38 | 9
10 24 | 149} 32 [145] 42 | 1387 50 j 129 (57 {reaje0 [114 |57 |18 |51 {129 |42 [138 |32 {145 {24 |49 J23 [151 | 1A
1t 28 [ 164 37 J162| 48 [ 157} 58 {151 [ An 143} 6% 1138 | 66 | 143 | 58 {151 |48 J157 [37 {162 {28 |164 {25 [165 |11
LAT 12N 3011300 39 [180] 50 | 180 )61 |iso| 70 18073 j180 {70 ) is0fer | 18050 [reo |39 | 180 |30 180 {27 [i8c 12N
«0° 1P | 20 [196] 37 [198] 48 [203 ] 58 {209 66 {217 ] 69 {222 [ 66 | 217 [ 58 {209 [ 48 [203 |37 J198 {28 {196 [25 {195 | 1PM
2 24 | 201 | 32 [215] 42 [222] 61 [ 2311 57 242 | 60 [246 { 57 | 242 [ 50 |23) |42 [222 |32 {215 |24 [201 |21 (209 | 2
3 17 (224| 24 | 2291 33 (238 41 | 247 47 {256 | 49 1240 | 47 | 256 |41 1247 |33 [238 |24 {229 |17 {224 |14 |222 | §
4 81235 5 1241123 [250] 30 [258] 35 267 |37 [271 | 35 j267 |30 1258 |23 [250 | 15 {241 | @ {235 | § |23) | 4
5 51250 12 {260} 19 269} 24 |277 |26 (280 | 24 | 277 | 19 j269 [ 12 |261 | 5 1250 ]
6 71279113 {288 1 15 2688 | 13 1288 | 7 [279 L3
6 AM gl 8ais | a7|a | 7afus| 77| 9] 83 6 AM
7 1o {101 f1e | 9425 | 8a |27 |85 f2s | es|ie| 9410 |01 7
] 31251 10 fizif 9 fri4y2e [106134 (100137 | 97 | 34 J(00 |28 {1064 19 [114 |10 [120 f 3 125 []
9 10 [138] 17 bi3af27 {12737 [120 {44 {114 [46 (110 [ 44 |14 [37 {12027 127 f17 134 [10 138} & 139 { @
16 16 115l 23 [148 | 34 1143 | 44 [ 137152 £131 |65 {128 [ 52 } 131 |44 |37 )34 J143 [23 (48 |15 |15t J12 Jis2 |10
1 19 165} 27 [ 164 |39 [160] 49 | 157 158 152 [er |15y [ 58 {152 {49 1157 | 3¢ 1180 [27 |164 119 [165 {15 [ree |1
LAT 12N 20 |180[ 29 1180 )40 |80 5 118060 |180 | a3 [180 | 40 1180 (5t [ 180} 40 180 179 [160 {20 1180 117 ligo J12M
50° SPM 09 195127 Ti9e |39 [200 [ 49 203 {58 {208 |6t f209 | 58 [208 [49 [203 [ 39 Jz00 [27 [19e [19 [195 1is 194 | 1PM
2 15 1209 23 1212 [ 34 {217 | 44 |223 | 52 ]229 |55 |232 | 52 {229 |44 |223 | 34 1207 |23 |212 |15 [209 |12 [208 | 2
3 10 1222| 17 j226 127 |233 | 37 §240 [ 44 {248 |46 |750 | 44 (246 |37 240 [ 27 [233 |17 {226 |10 {222 | & {220 | 3
4 312351 10 1239 | 19 |246 | 28 [254 | 34 {260 |37 (263 | 34 260 |26 |254 | 19 246 |40 [239 [ 3 §235 4
4 10 §259 | 18 |28b | 25 f272 ;27 [275 | 25 f272 {18 J2e6 | 10 [259 5
6 9 f277 115 1283 [ 18 |286 ] 15 1283 | 9 j277 6
SOUTH® o 4 [ Sul
LATITUDE TiMe  |Julv 23 lAug. 24 Beph. 22 |Oct. 23 |Nov. 21 |Dec. 22 [Jen. 21 [Feb. 20 |Mer.22 |Apr. 20 |May 21 lune 20 Tihae

“Uss months indicated at top for North Latifudes: and use months st bottom for South Latitudas
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SOLAR AZIMUTH ANGLE

40

80

[INCH/INCH] o283 (5 b} Gl ld ¥ ¥ o gk dasand 512005

320

300

#0280

260

IZOZW

140,

220

180,50

180¢

20

29
30
33
40
45
50
85
80

SOLAR ALTITUDE ANGLE

88

TG

78

&0

o
] —
";x —‘[ .‘.55“// Given:
. X o West facing, steel casement window with an 8-inch
B E/’ - reveal and a 2 ft overhang 6 inches above window.
Find:
y (( Shading by reveal and overhang at 2 pm, July 28,
3 ‘.' 40° North Latitude.
/ \\9}/ et Solution:
S From Table 18,
\/\\/ %r Azimuth angle = 242°
/N sy | 4] o iude angle = 57"
A A E 1. Enter at solar azimuth angie (242°} to west
N e (W) exposure shading from sidc = 0.6 inch/
~ Ny inch.
) N L 2. Enter at solar altitude angle (57°) to shad
ing from side (0.6 inch/finch). Shading from
X \% e top = }.8 inch/inch.
8. Shading !>y reveal = 0.6 X 8 = 48 in.
[
& 4. Shading by overhang=1.8(24+8)—6=516 in,
. W
. A
X
o B ™~
1 3, SHADING FROM SIDE (INCH /INCH} "$=]
SN |1 29 & N 6|7 ¢ 9
N \\ N
\Y
\%\ NN \\\\
\}\ \\\\\ R \\\\
J ™
Q\}N&\\N\\ \ \ ELEVATION
S,
NN N \\ \
N\
\ \‘g\ r\w‘\ QQ& \\
D %,
AN \\ NN\ \\\\ Nerk
N NANANAN
N NEEAANIS
AN "™ N
MW AN ANTONANNAY
ARG N
s NN R I\
E o e Bl e B IR NDNAAN N ANV
S
jll\\\ \\\ :’4’0\\& &\
<
: \\\\\ \\:/4. ;\\:\\:
Ny
{ AN \\\ N
. AR
i
L} A3 .2 3 4 5 878 | 1.8 2 3 4 5 678 10 1] 20

SHADING FROM TOP (INCH/INCH)



SU friesase )5 192 L;I)d_)\;’ Cﬁi)\ 4 P & RFSPREY

VELOGITY VELOCITY VELOCITY VELOCITY VELOCITY VELOCITY VELOGITY VELOGITY
PRESSURE (Ft/ Miln) PRESSURE (Ps/Adln) PRESSURE (Ft/Adin) PRESSURE (Ft/Miin}
{in. wg) {in. wg) {in. wg) {in. wg.)

.01 400 .29 2150 .58 3050 1.28 4530
.02 165 .30 2190 .60 3100 1.32 4600
.03 695 3 2230 .62 3150 .36 2670
04 800 .32 2260 64 3200 1.40 4730
.08 895 a3 2300 66 3250 1.44 4800
.06 980 .34 2330 .68 3300 1.48 4870
K4 1060 .38 2370 70 3350 .52 4930
.08 1130 .36 2400 .72 3390 1.36 5000
.09 1200 37 2440 .74 3440 1.60 5060
0 1270 .38 2470 .76 3490 1.64 5120
a1 1330 .39 2500 78 3530 1.68 5190
a2 1390 .40 2530 .80 3580 (s ] 5250
.13 1440 .41 2560 2 3620 176 5310
.14 1500 42 2590 54 3870 5370
.18 1550 .43 2620 .86 3710 5430
16 1400 .44 2650 .88 3750 5490
a7 1450 .48 2680 .90 3790 5550
18 1700 46 2710 92 3840 5600
a9 1740 47 2740 94 3880 5660
20 1790 48 2770 .96 3920 5710
2 1830 49 2800 .98 3960 5770
.22 1880 .50 2830 1.00 4000 4830
.23 1920 .51 2860 1.04 4080 5880
.24 1960 .52 2880 1.08 4160 5940
.28 2000 .53 2910 Li2 4230 5990
.26 2040 .84 2940 116 4310 6040
27 2080 58 2970 120 4380

.28 2120 .56 2990 1,24 4460

NOTES: 1. Data for standard oir {29.92 in. Hg and 70 F)
2. Data derived from ihe following equation: _ ( v ); whers: V = velccity in fpm.
v 4005 hy = pressure differonce fermed “velocity head” [in. wg!.




ek JU Istas i lem SUIS slagl ¥ ¥ Jpur

] e 12 e 20
SIDE Arsa  Dism JArew Diam [Ares Diem | Arwa Diam | Asee Diam |Area Diem |Avem Diem | Avse Diem | Arew  Diem
st in. legft in. jsgf  in |emb i |og@t in |e&® in. |eqft  in. Jegf  in {ogh  im
1¢ 39 84| .82 98| .68 10.8
12 A5 9.1 42 107 § .F7 119 94 131
14 52 9847 72 11.5 Bl 12.8 | v.09 1427128 15.3
- S——
1@ 89 104 E 1) 12.2 j 02 13.7 | 24 15.1 ; 1.4% 163 | 1.67 7.5
i8 66 110 K4 129 | .98 14.5 | i.48 16.0 § 1.63 17.3 | v.87 18.5 | 3.32 127
20 72 1151 %% 13.5 {126 1521 1.5¢ 168 | 1.1 182 | 2.67 19.5 | 2.34 20.7 | 2.6V e
22 78 120 108 14.1 { 1.3 159 | 1.69 17.6 { V.99 19.1 | 137 20.4 | 2.97 21.7 { .86 22.9 1 3.97 4.1
28 84 124 FV1.6 14.6 {1.90 16.6 | 1.83 183 ] 2.14 19.8 | 2.47 2131278 228 [N 239 | 3.43 254
ie e 12.8 §1.26 152 [ 1.8 17.2 | 1.97 19.0 | 2. 206 | 286 22.1 | 301 235} 338 248 N 26.1
28 25 13.2 {133 1568 1w 17.7 { 2.0% 19.6 | 2.47 2131 186 229 | 3.38 249 3.60 25.7 | 4.68 7.1
30 1.01 136 V.4 16.1 { 1.02 18.3 | 2.22 20.2 1 2.66 220 | 8.06 23.7 | 3.4 2521369 26.7 ) 4.37 280
32 107 140 | 1.48 16.5 {198 18.8 | 2.36 2083 2.0 227 318 244} 368 260 | 4.12 37.5 | 4.55 289
34 118 144 1 1.58 17.0 | 1.08 19.3 | 2.49 21.4 2.96 2331389 25.1 § 3.8% 267 | 437 28.3 1 4.81 297
kL) 1.18 147 11.6% 17.4 1208 19.8 1.6 21.9 1 3.1 239 | 3.03 5.8 | 4.09 74436 2901 5.67 305
e 123 150 {173 17.8 2.as 2031 276 225 | 3.27 24.5 | 8.80 26.4 ] 430 28.1 | 464 298| 3.37 314
40 1.2¢ 152 14 18.2 | 2.33 20.7 | 2.88 23.0| 3.3 25.1 | 8.97 270 | 4.52 288 367 30.51 3.62 32.5
43 1.33 156 1186 185 | 1.43 21.1) 2.98 234 3.57 256 | 818 278 | 4N 294 | 53 31.2] 5.86 328
44 1.38 15.9 198 189 {1.82 2151 3 23213 26.1 | 433 2821 4% 300 | 5.38 3191 ¢.%3 33.3
L 1] 143 16.2 13.01 19.2 2.1 219|322 243 | 3.88 26.7 | 4.49 287 | 5.1¢ 306§ 8.7¢ 325} 637 342
&8 1.48 165 {209 156 [N 22.3| 335 248 | 4.03 27.2 | 4.68 29.2 | 8.3¢ 312 897 331} 6.64 349
$0 2.6 199 13281 22.7| 346 2521 418 27.6 { 484 2981 5.5 3181 659 337 6.87 355
53 222 202 | 2.91 23.4) 3.57 256 430 28.1§ 5.00 303} 572 32.4 | 6.41 34.3 ) 7.%¢ 36.0
94 2.29 20.5 | 2.99 234 270 26.1 | 4.43 285 5.v7 30.5 | .50 229 .64 349 | 7.3 363
56 2.38 209 | 3.09 2381 31.83 265) 438 PLANE X1 31.21 5.08 334 6.67 355 762 374
L1 243 21.1 139 242 3.94 269 | 4.68 29.3 | 5.48 31,7 § 6.36 33.9 1 7086 36.0§ 7.67 380
[ 1] 2.50 214|327 24.5| 408 27.3 ) &84 29.8 | 5.65 322 6.50 34651 7.28 36.5 | B2 3848
64 2.64 220 | 348 252 4.2¢ 2791 5.10 306 | 5.9 33.1| .87 355N 3764 6.59 3e.7
88 3.63 2581 449 28.7 | 8.37 3161 626 339 ] 7.8 36.3 ) 812 38.6 7 5.68 £0.7
72 3.83 26.5| &7 29.41 5.9 323 6.80 3481 7.54 37.2] 850 39.5| 9.82 1.8
76 4.0% 274 | 491 300 ] 5.66 32.8( 6.83 35.4]7.9% 382 890 40.41 9.96 €28
80 4.15 275 5.17 308 615 336 722 3541} 8.29 390 .21 41.1] 164 438
Ba 5.41 31.51 &.41 345 7.84 37.2) 858 396 | 978 423 168 44.6
(3] 5.586 320 6466 349 | 7.87 3801 2.94 0.5 1 10 431§ N2 454
93 5.79 326, .91 3s5.61 812 386} 9.39 $1.5(16.4 438117 463
L L] 5.9 330] 718 36.2 1 B.40 39.2 ) 8.70 421108 4451 121 472
100 7.40 369 | 8.80 391 | e.00 425 ) 113 455§ 123 47.6
108 7.60 374 8.96 4051163 4351 116 46.2 | 13.0 484
108 790 33501920 41,2 106 4401120 470§ 136 9.6
"2 8.10 38.6 { 9.50 418|109 44.7 1 13.3 47.5| 13.8 503
178 9.80 424 112 4551 11.6 48.1| 143 513
120 199 428 1.8 46.0 1 131 49.11] 144 513
134 10.3 4351119 46.7 } 134 49.6{ 15.0 524
128 106 44.1 112 47.11 33.8 5041 138 333
133 12.% 47.9 | 181 5091 ¥8.8 539
126 128 485 ) 14.8 5161 V6.2 345
40 ne 48.8{ 147 f20| 163 50
148 13.8 496 153 529| 1.8 556

{ob;

*Circular oquivalent diamater (d,). Calculated from d, = 1.3 =% 'b)'—

e gts aslsl

tlarge numbert in table are duct class.



a9 JULS Jslas u..,f)l@, JULS stasl (P ¥ Y o dlid

24 26 28 30 32 34 36 38 a6
L] Ares¢ Diam [Aree Diem (Aree Diam [Aves Diam |Ares Dism |Ares Diam |Armu Diam | Aree Diam |Area  Diam
g it in. q R n. o ft in. wq f in. g B in. og in, o ft in. sq ft in. sy ft in.
10
13
e
1% B
W
20
2z - -
34 374 262
26 403 272 (440 284
26 435 282 (474 295|590 3o
30 468 293|307 305 5686 316 586 328
32 494  Jo.u {537 314|879 326 623 338 |668 350
34 324 310|569 323 (483 336 (660 342 |706 360 734 372
36 $.56 320 (584 330 |652 346 |65 358 |T4e 370 {795 352 846 394
3B 986 328 |63® 342 687 355|734 367 {787 350 |e37 392|889 404|943  41p
40 6.8 336 |67y 351 (732 364 (771 376 (839 390 |B81 602|934 44|98 426|105 438
4% 685 3441708 359 | 738 373|812 386 |86.68 399 |92 411|960 424|104 436|116 448
44 678 352734 367 | 7.9 3801850 395 |s07 408 961 420103 434|108 466|118 e5E
4% 738 359|763 376|835 389 885 403 {948 417 (161 430|107 463|113 456 N9 44
a8 I 366795 382 (6859 397 925 412|989 626|195 @9 |Na 452018 465|124 478
s0 786 37.3(825 385 |BFO 40496} 420 103 35 |10y 48| Ns g2 122 74130 4Ba
82 787 380|838 396 (935 4121990 428 |07 443 (114 457 {121 47.1)127 483|135 497
38 816 387 | 885 403 [ 9.61 €20 (104 436 110 450 {118 465126 480132 492|148 3506
s6 8.42 3931916 410 ({984 427 [107 443 {114 458 [122 €73 )|130 488|137 501 145 51§
38 B6B  J9.8| 848 417 1103 4341170 450 {108 466 {126 681|134 496 142 510|159  S2¢
0 O.B% 404|975 423 (105 440 |14 €58 (122 673|130 689 188 50.4]| 146 SI18 1585 533
[ 243 416 (103 435 |12 «s4li20 472 139 487 {138 S04 |tar s20[158 53¢ 168 S50
8 988 428|109 467 18 466|128 456|187 502 (146 5180156 535|168 550|175 566
73 04 8| |NS 459124 78138 497 [144 5150154  s32|res Sas{17e ssslies  ss0
76 198 469|120 470|130 49.0 | 141 50.8 |19.1 527 [le2 546|173 563183 579193 595
80 S 460|124 480|187 501|147 520 [158 539 |0  sss{181  s76[ 193 593|203 610
846 120 469|132 492} 142 5111784 532 |15 550 (w7 s570|wey 589|200 607|212 624
a8 125 017 i |14e 522|161 S43 (173 563 (183  sg2{197 s0u| 200 620|221 631.7
92 128 487 511 )188 534 ) 167 554 |80 57.4{182 s94)208 613|218 63.2]230 650
26 138 495 522[18% sS40 172 562|166 585 (197 s02| 2 62.2| 22F 645|340 663
00 136 506 525,167 553|179 973 192 594 (206 615|218 630284 655|348 675
164 146 518 539 [ 17 560|166 585|199 605|214 626|227 645|241 665|286 685
168 we sl 546|176 568|192 594|205 614|700 63.5[295 657248 67.5]268 697
112 81 sa7 5551183  s80]197 60 |21 623|728 643)28a5 70| 357 687|279 70.5
110 3.8 539 56.6 189 539|203 611 [420 636295 657|248 67.5] 262 694) 282 719
120 162 546 5711194 505 ( 209 620 |237 645 (242 667|261 69.2( 272 706|200 730
124 196 552 581198 603|216 630 |282 654|292 680[2635 698|262 719|298 740
V28 LT AT 1] 5081203 611|223 640 (237 660|296 686278 708|287 726302 745
132 e S65 595|208 ©61.6| 226 646 |28 670 (203 695|282 720|298 740! 320 766
136 78 573 602|214 627|250 650 |23 679|268 703|207 726| 0.3 748|326 773
140 108 582 610323 640|201 665 (259 690278 712|294 735|818 7s0) 834 783
146 188 587 6151227 645|248 675 {263 695[282 720|289 74I| 320 756 340 790
i
*Cireutor squivalent diometer (d,). Calculored from d, = 1.3 (Th%)“ flarge Rumbere in table are duct class.

aes Q)IJ aalsl

ARR]
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a2 40 a6 30 32 sq 56 26
#B8  lpawe Dism { Ao Diem |fiea  Diam | Area  Diam | Area Diam | Awe Dism | Area  Diem | Area  Dism
wqft  in, |ea# in jek in legh in [sqh in |eah in |egH in |mb in
4 |13 es9
44 {120 ea9 126 484
e |125 2|11 o1 we 503
88 |10 489|137  s02[163 53 151 526
50 |125  49.8 (143 5.2 WS 523|187 s3s 547
52 505 168 522 {133 5231162 S 558|176 56 N
26 518134 532 (161 563) e sss . 579 192 594
s (s 527|159 sS4 |67 553|174 ses 578|189 589|196 600 |25 613
8 187 550 (V2 s62(180 575|386 588|196 o600 (704  §/2 (210 623 |7120 635
w0 163 559 (78 571 sasl1es  seafaea  sro|n1 622 [mm 633 225 6es
e (173 5727 190 s0 60.01 307 416 |M6 629 |Mmé 641 233 653|204 669
&8 163 58.0 | 193 59.5 |20 60.8 621|118 634 229 4.5 | 718 661 |247 67.3 (15.5 s.a
73 |Mae 5960203 61 |21a 626322 639|200 652 |1z s65|231 679 s9.alwa o5
76 1204 612214 627 (234 64 656|245 670 (283 ss.s| 208 69 710 |3we 720
80 [718 627 224 a1 238 657 §7.2( 287 687 |268 700 280 718 727 {904 7e3
&6 723 ser {238 657 |24.7 673 703 20 718 {190 731 745 |5 76.0
28 33 554 1 248 870 |28.7 58.7 700 | 28 7i8 (194 73.4 | 304 749 763 | 917 7.5
93 |2e3 658236 685 260 0u 718|203 733 7e9 | 2te 65 779 {342 792
o8 |2s3  ss0|287 700 |276  7rslae 7351302 748 7541332 780 289 387 309
100 (280 69t |270 705|290 729|302 745|316 762 775318 147 807 |38 820
106 |0 705 ‘ 4 722 294 740301 755(327 775 (340 790135 810 £2.5 288 s4d
108 (280 717 [298 736 (304 749323 770|333 782 [353  82.5{366 420 &40 (e 855
na (22 732 | 02 745 |9 765131 780]349 800|266 820|380 835 815 (608 855
V6 |300 742|320 766 |37 75|36 790 |35 612|380 &35 398 454 f67 (24 282
07 750|327 775 |38 785(358 5.0 374 629|394 850|409 866 877 (436 9.4
NS5 7601336 785 !3ea 795|368  srs| 308 541|407 msila1s  ara s9.1 {sea 905
) 768|360  7vo 3831 e1s 53.0) 993 643 414 872|429 487 |a4s 92.5
2 780|368 800 369 823 864|407 864 88.5 481 900 |40
M0 790[3s6 208 |mu g5 s54j 437 &5 .7 4us 907 474
153 505(370 824 36R  s4d 86.2| 424 882 449  90.3 | 465 924 |4t 96.
Jasa  srlaze  a33 |s0  es7 87.2) 441 900 (456 915 478 937 497 97.2
o0 2R 72 76 80 B4 e [ =
S0 lAwa  Diam |Atea Diom :Areo Areo  Dism | Ao Diam [Aren Diam | Arew Diam Are  Diem |Aroa  Dism
in. |eqft in |saff n. in. [t in. m s in “;qﬁ n l.qﬁ in.
a2 ! T T
a8 A#_
46 i I
aB
s0 ‘_J» l
_2 _ I S
32 !
s ! ‘ ‘ \
56 ' i
U A 4 R S P
38 ‘ 1
sa 235 657 \
68 [230 677 |28 00 | J
68 285 59.7 1 28.3 721 302 744
72 280 77 ‘ 29% 741 218 764|338 78.8
78 295 716 318 76.1 1335 764 (357 809|327 &4.2 ‘
VJ‘D 754 ‘J!J 78.1 1352 04374 824} %8 Asa a7 H7§T
25 7721348 799 137.0 824392 so8( 414 872|437 896 ‘160 919
no 790 } 303 416 388 &4.2 i 411 36.3; 41.4 592 | 487 916 ‘ 480 919 505 983
o2 lase s0.8[a79  sic|a03  seo|4re  se7|asa  si2fer7 036 s00 959|527 983 |ss1  ioos
9 |a7o 824398 855|421  s19)4ss 05| 425 934 le08  956lsis 976|552 1006578 1030
100 {34 89 413 M 803 902|475  934{ 507 9601519 976|833 939 (567 1020 (601  loS0
A ARG DA Rl Il
108|403 860|426 85 |461 520|482  9€0l S5 S 7 536 992 573 . 1025 595  104.5 624 1070
108 |41y 875 @43 900|469 528|501 959|530 9461856 (010|385 1036|810 1058|647 090
N2 faza wer)esa sr2jems 967|817 974543 98574 1026|389 1040|638 1082 (670 ilL0
e 481 0 478 935 | 51.1 96.m37 99.3| 570 102.3 1 601 1050 | 633 107.5 | 642 1102 | 693 1128
120 455 1.4 497 955 | S1.¥ $7.5| 858 101.2] 589 1040 | 82.4 07.0| 658 1096 | 890 1125721 115.0
128 471 93.0 | 49,1 95.6 99.‘i 56.7 102.0} 0.1 150 1636 1080 | 667 17021693 1128|733 il6o
126|476 925|513 970|554  100.8| 587 [03.3] 61.8 1065|855 1056 6.1 1118|723 1152]783 1183
132 [497  95.5)530 986 (563 1006) 601  /050) 643 1085 [8B4 1120|718 1148|748 1170|785 200
136 503 961|548 1004|589 1040 ‘ 622  1058] 647 1000|806 1130{728 156|767 1186815 1223
— AR S il =
190 1524 981|856 I01.0(604 10530638 082 678 rirs{7ra 1145756 178|790 1205(827 232
164 841 556|576 1030010 i060] 647  1090] 61 1126|733 1160|780 (i96|N1 220 |8S7 1250

*Circuiar equivalen! diemeter (d.). Calculated from d. =

Y

tLarge numbers in toble are duct cJoss
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RADIUS ELBOW
MO VANES

RADIUS ELBOW —WITH VAMES]

SQUARE ELBOWS]

(11144
DIAENSIONS — - N
lim) RS [ 13 - 7
ol o - L
. Ly Lo v
w [ ] Redive Ratiet Ry = 6" Ry = 3" Dewble Thickness Singla Thicknoes
R/D = 1.28 (Recommended) {Acceptable) Turning Vanes Tuining Vanas
ADDITIONAL EQUIVALENT LERGTH OF STRAIGHT BUCT (FT)
Venes Vanes

2 48 N 45 2 43 3 40 60
36 25 36 2 31 3 30 45
30 22 3N 2 8 2 s 7
24 19 33 1 29 2 20 3o
20 1é 28 1 25 2 17 25
72 48 2B 44 2 41 3 35 60
36 23 N 2 29 ) 29 45
30 Fi 28 2 3 2 25 7
24 17 29 1 25 2 21 30
9 15 23 1 19 2 18 25
ié 13 18 1 16 2 15 20
2 12 15 1 11 15
&0 aa 27 41 2 39 3 33 40
36 22 3 2 27 3 27 45
30 19 25 2 [ 2 2 7
x4 16 27 1 26 2 20 30
20 14 22 1 2] 2 17 25
16 12 14 1 15 2 13 20
2 10 4 1 10 15

48 96° 45 35 3
48 26 s 2 34 3 29 40
s 20 26 2 22 3 23 45
36 18 3 2 28 2 21 37
4 15 24 17 21 2 18 30
10 14 1% 1 17 2 15 25
14 " 15 1 14 2 12 20
12 9 13 1 10 13
10 8 n T ] 12
8 8 9 1 7 10
42 a2 2 28 2 26 3 24 53
36 20 24 2 21 3 22 45
30 17 n 2 26 2 20 7
4 15 2 1 19 2 146 30
0 13 18 1 16 2. 14 25
16 " 4 i 13 2 12 20
12 g 13 1 9 15
19 B 10 1 3 12
& 7 8 1 ] 10

36 72* 34 27 3
36 114 22 2 19 3 20 45
30 16 19 2 22 2 18 37
24 14 20 1 22 2 15 30
20 12 17 1 15 2 n 25
16 10 13 1 12 2 n 20
12 9 12 1 9 15
16 ] 9 ] 8 12
L 7 8 1 ] 10
32 32 17 9 2 16 3 17 40
30 16 8 2 ril 2 17 37
4 14 19 1 17 2 15 30
20 12 16 1 14 2 12 25
113 10 12 1 12 2 n 20
i2 8 12 1 8 15
16 7 9 1 7 12
[} ] 8 1 6 10




(] 5l W o st I3l Ui 1 Y oo

RADIUS ELBOW i
bucr NO VANES o _RADIUS ELBOW—WITH VANES] SQUARE ELBOWS]
DIMENSIUNS T -
i) ] ch\\j L ] [
S - Gt
w 3 Radivs Ratlet Ry = 6" Ry = 37 Deuble Thicknoss Singls Thicknoss
R/D = 1.25 (Recammended) (Acceptable) Turning Yanes Vurning Yenes
ADDITIONAL EQUIVALENT LENGTH OF STRAIGHT DUCT (FT)

Vanes Vanes [

|

|
78 28 13 14 2 17 2 i 14 4
24 13 37 i 15 2 \ 3 30
20 12 15 1 13 2 | 12 25
16 Vo 1 1 1" 2 [ 10 20
12 3 t n ¥ 1 8 15
10 E | 9 1 : 7 12
8 6 8 1 | 6 10
24 96™ 38 B 3 i 23 80
72" 32 7 3 | 2 72
48" 22 20 ? 20 3 ! 18 62
24 3 16 1 14 2 H 12 30
20 " 13 1 12 2 17 25
16 12 " i I H ! 9 20
17 B 10 ¥ | 8 15
10 7 8 1 7 12
8 [ 7 ! 6 i0
6 5 4 8
20 [T 32 14 3 19 66
60* 26 1% 2 | 77 58
40* 22 15 2 14 3 " 49
10 n 12 } 10 2 10 25
16 8 9 1 ® 2 8 20
12 7 ° 1 7 15
10 [ k] 1 [ 12
] 5 7 ) s 10
[3 4 4 8
16 44- 26 9 3 14 48
4" N 2 2 12 3 12 43
3z 15 1 2 9 3 n g
16 9 8 ) 8 2 7 20
V2 7 8 1 ] 15
10 [ 4 ! 5 2
8 s 6 1 5 10
6 4 4 8
12 a8* 9 8 2 ] 3 10 a3
35" 16 7 ? 7 3 9 30
24~ " & 1 8 2 8 26
12 7 7 1 5 5
10 6 s ) 5 12
[} 5 5 1 4 10
6 4 3 §
10 40* 6 2 6 3 8 27
30° 6 2 8 2 7 24
20t 7 1 6 2 [ 21
io 5 1 4 12
8 5 t 4 10
6 L 3 8
37* 5 2 4 3 6 21
24~ 6 i 5 2 6 9
16" 4 i 5 2 5 16
[ 4 1 3 10
é 3 8
) 247 4 1 4 2 4 15
18 3 i 4 2 ¢ 13
12° 4 1 3 "
6 3 g

“Uenofes Hard Bends as shown tFor other radius ratios, see Table 10.

Hard Bend

fu.y Bend

1For other sizes, see Toble 10.

Vanes must be locoted os illusteated in Chort &, page 24, to

have these minimum losses.

Tif
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ELEBAENT COMBITIONS | o wane t
Bectenguice Redlve Elbew /D
r w/o s | 73 | 100 |1.25* | 130
;_ L/D Retio
) 5 33 14 ] [ 5 4
> i 45 10 t 7 4
3 80 30 14 [ 3
[ 125 40 18 12 7
Roctangular Yaned Redius Elbow 1
R/D
Number
I of 50 | 73 | 100 | v30
1N Vanes ‘
L/D Rote
%, i 18 10 8 7
1 12 8 7 7
3 10 7 7 &
X° Elbow Yaned or Unvaned Radive Bbow 3/90 Himes vake for
D @ similar 90° elbow
V x* ‘[/‘x'
Roctangulor Squere Elbow No Vanes 60
TE==
= Skagle Thickness Tuming Voess 15
; q .
e
Dovble Thickness Turnlng Vanes 10
Beublo Eibew $=0 i3
L] <
R
srcTion & T
W/ = 1, R/D = 1.25° §=0D 10
Deuble Elbow §=0 20
/D = I, R/D = 1.25° §=0 22
Pouble Elbow §5=0 13
w/e = 1, /D = 1.23° For Beth §=0 16
Deuble Elhew SEcTION Direction of Arrow 45
IEARY
CECY Sy
w/p = 2, ®1/D = 1.28°, R2/D = .3 Reverse Direction 40
Bouble Elhow . ::;'\ T Direciton of Arrow 7
. .LA]
W/B = 4, R/D = 1.25° {ar both elbaws Reverse Direction 18

23 paredeo o o s wiin JUIST g L bl Tany 487
5SSl el 6308 s (S8l il 1y

vyl aalsl

RS I

o.vT); Slhilad &y (aily CL-._.’; sl (_d,)-:UgSI;-{ 1.25¢
e

J)LM d)l’ L} Sk 03103 LES d,suj.‘b.—): ol r_.uJ LL:JJ



sl JUS” Cilises sWa oy 33 S8l jlad il 1¥ ¥ g WL

BELEMENT CONDITIONS VALUE OF af
Transformer S .- 20 :
A - Y3 = V) BE
EQ@V S.P. Lons = mhv,
Eppansien e
Angle "o
~ ¥ va/vy 5° 10° 15° 20° 30° 40°
g IR W .20 .83 74 68 62 .52 43
- - .40 .89 .83 78 74 48 | 44
- 60 93 87 B4 82 | 79 77
S.P. Regain = nihv) — hv,)
Ceorraction

PiiRe=s

a | %0° | 45° | e0°
{ voatt | o4 [ 107
SP. Loss = nlhvy —hvi) 1iSlope 17 in 47

Albwept Entrance 35
— ¥
~— 5.P. Llows = nhv,
Vila
Bollmovth Entrance — 03
Abropt Exit )
_"_‘_’:l" PR 5.P. loas or Ragain Considered Zero
Vi e
Belimeuths Exit
Re-Entrant Enfrance
S.P. lows = nhv, .85
$herp Edge Round Qilfico
Aa | o ] 25 | so | s [ 100

n | 25 | 23 | w1 w1 o

S.P. Lon = nhv,

Abrupt Centraction

vv¥, | o [ 25 [ s0 | 75
n_ | V3 | 124 | e | 82

S.P. loss = nhv,

Abrupt Expansien

“vvi T T s [ e Toee
oo fm ] ae [ aw ] m

$.P. Regain = nhv,

Pipe Ruruing Theu Duck

v X - E/o | 0 [ 35 50
£ n 20 55 2.00
S.P. Lo = nhvy
Bar Runaing Thru Duct - . e
v, L ___E&o | 10 R -
& L N N A L 40

5.P. loss = nhvy

Busomont Ovoer Obstruction

T Efo | ol as | 0
n [ o7r] 23 | w0
S.P. low = uhv,

Rotys en page 42,

hV — [ln.wg] Vzb_Vli,&ﬂ)a ‘;:FJJJL:J t\ﬂ.b‘
hp—b ¥ lylaai ) (S WSl il 55

v_v
B dp dsde ) i spe Yy 4 by a skl

by Al sy Sl et 52 S 58 e U0 (Gl Gl (300 1 3
Ol (o s AL SIS e ol Lapd e
Z)JJT@.L_- JUE Iolas dgb oy 5 Ulan Janags
hvx100
he

L=n.

e
L [} sl olas Sy
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20° SMOOTH 90" s.pigct 50° 3-PIECK 45° 3-PIECE 437 IMOOTH
weow . - . o
DIAMETER N M N ! T
te) ! g ! v L : w
- '
. v . y Py
\:‘ B E . o )
}
B/B = 1.8 R/B = 1.8 R/B ~ 1.5 B/D = 1.5 /D~ 1.8
ADDITION A1 EQUIVALENT LENGTH OF STRANOMY BUCT (FT)

3 23 3 6 [K] ] .
« 3 4 1 ] 18

s a8 ) 10 5 18

] &3 ¢ 1 3 23

H 53 7 N as 2

& ¢ € 18 4 3

¢ - ® " 45 -

10 - 10 n H -

n - 0 2 .5 -

12 - 12 u ¢ -

1 - i 26 7 -

" - 18 3 [ -

" - 16 » ° -

20 - 2 o 0 -

ko - a2 44 n -

3¢ - 2 18 12 -

2940 JUIS Calien Sl Loy 53 S ool yLib S 1P VY Ugar

BLEMENT l CORPITION /b RATIO®
95° Smoeth Mbow - T 8/0 - 13 t
o
L
[ %
>
9R° +-Ploco Ribyw E/D = 1.5 14
B
i
7
T 50" $-Pleve Bibow 8/ =15 1
—
»
p—
N
45" 1-Plece Elbow r &/p = 13 ¢ -
iy,
./
/
i 'u' Smoch Bibow B/D = 1.3 45

90° Miter Blbow

I ] 2z
i Nz Yonad 85

B MENT CONBIMON VALUE OF at

90" Tea! and $0°, 135° & 109" Croas}

02 a0
v vi_ jos 20
W wooire 173
I’ 150 14
Provecro Lost Thru Bromek = nhv, '
% ‘0.8 10
Vi, (1o 4t
T i~ 20 )]
» 30 14

487 Teul

Presasry Lose Thru Beunch = nhv:
#0° Conlent Too and 182° Conlcel Croes

[D.! 0.2
- v 10 0s
W 10
5.0 1.2
Peoxsere Lovs Thre Eromch = whv,
ZJTPA_{ Jows Jeb L og J)_JLJ_LSDJ_;L&;;): DL @
L-— [ft] Plol ol Usb =A5C_A>._,L;MJUL{Q)}:L,A_5L_".LNJW\ s
y - »
b, — linwg| Vo ooy o 18 sl S eat 5,8 s (TS sl £ s ——

hp— TV Ly_r )|>,«J)\VZ;,.;,.-J> j'&ln-.a‘ st JEUCHPRY s S Sasi

n Gy g o wal g L arlan 0 by e bl NFYPPRE PP VU SUISI L GNP S S -t G I B

i JIET 5 Oles gLl Cl S Ll L klas F SRy B -‘-Lf g
EEIR A L h, x 100

_ )
VY £

1
=



il L5
el sl | ‘5[‘]
e gy (Lo aoi2)
oy . Ar’}f ) . ;’{}!
J)K__, Slplastla 1000 800 600 600
Wl
o Tl slgli| 1500 | 1300 | 1200} 1000
D e sl
Jw).a;;jb;
0Lz 36 2000 | 1500 | 1600 | 1200
e ol S
~22= 11300 | 1100 | 1000 | 800
LA s, YUy el
Lstee plas
o s Oy
S 22 Vs o000 | 1500 | 1600 | 1200
S5 hmy oy b
S
aepe SWa 8 510000 | 1500 | 1600 | 1200
Wl 5wl
e swles L 3000 | 1800 | 2200 | 1500

— A »*
Ul a5 51l o sl olghy TS 1YYy

(fpm)
S & AUl 20 g s
oo b g ooty (Slagognl 300 — 500
s gl e 500 — 750
[PHCN 500 — 750
Aorles s Lol S 500 — 750
S ol gl 500 — 750
b 5L 500 — 750
£ 2Ll ot 515 500 - 750
370 Pl O3l opart 6o 500 — 800
o becn 1000
s A8 1000 — 1250
S sl &y WYL b 1500
f,v;»: sw@;; S a2l 2000

g bl s b e Shas 3 Sl il VST il cdilead ol > ke e Uy sl 3 e sla s e

TYA




.
Symbol Description TTSymbol Description a = | - J_, LN 4
= Sanitary drain — LPs— { Steam [low pressure) Asmatt) “5}) Lf - b 'L"’ F”W
--88-— | Sut soil drain —mrs— | Stéam (med. prassure)
~=$=- | Sorm drain —Wp5 = | Steum [ high pressure)
—aw-— | Acid waste ~—LPR— | Condensate | low prassure )
~—av-~ | Acid vent —“MPR— | Condensote(med. prassura
______ Vent —HPR—{ Condensats ( high pressura )
— CW— { Cold water —HWs— | Heating water supply
~—D$— | Digtilled weter —HWR== | HBOTing woter return
——D¥— | Drin«ng woter ¢S | Ethylene glycol supply
—pwc-— [ Drinking water circulating —EGR— | Ethylene glycol return
— H— | Hot water —¢ws — | Chilied water supply
—wuC~ | Hot water circulating —CuR=— 1 Chilled woter return
~Hw 150°~ | Mot water 180° —CBD — | Condemuta or vocuum pumpaisenarge
-HWC 180% | Hot water 180°circulating —¢8— [ Condensate drain
“—¥w—— | Tempered water ~~F03— | Fuei oil supply
—Twe— { Tempered water circulating —~FoR— [ Fuel oif refurn
—~ F =~ | Fire protaction woter service -~FOv- = | Fuel ol vent
— St | Sprinkier main —RL-— | Refrigerant liquid line
T —sp—"TStand pipe — R5—- { Refrigeront suction line
)| —6 — | hatural gas —AD— | Rafrigorcnt ket ges discharge line
=4 —— y COmpressec gir === | Condenser water supply
T —PN— 1 Ppeumoiic tube —¢cR— | Condenser woter return
T —v—"{Vacuum line —880— | Boiler blow off
"—ox— ] Oxygen line — €8 == { Exhoust stgom
F—Lpe— |L.P gas ~HEws— | Heating 8 cooling water supply
ez | Sanitary droin undarground —Hewh= { Heating 8 cooling water return
s | Diractian of flow —D— | Balancing vaive
—&58-— | Flexible connector g Running trap
| Straner & PP Clean out - -
' —dfbe | Union el Y § VOCUUM Dreaker 5
e | EpONSION jOINT etncie | Gate valve —E&— | Air bleeger valve {radiant panel) | X .
e | AutOmAtic ::on?rol valve et | Globa valve I —8 Airvent f —‘g"— Fire alarm valve (sprinkier)
% | Pressure requigting valve —i - | Check vaive b | Gauge cock {| —cCrr=d Cold weather volve (sprinkler)
T Safety relief vaive | —Ss— | Solenoid valve ; % Alarm gong (sprinkier
i |Blowoff voiva —&— | Pressure relief voive I L A oubon S “Tr—® | Hose bibs
' —@gr—| F&T Trap (cap #/nr) kg | STop B wasTe vaive &L | Back pressure valve(refrigerant)|| J—— wK| Wall hydrant
R | Tharmostatic trap S~ | Stop & waste vaive (in riser) ~@©- | Sightglass Yl Fire hydrant
[ & | RodioTor vaive Autorngtic 3-way valve <] Pipe or round duct riser | O uH| Monhoie
| =@ | Flow control vaive Gas cock 6Coo~ | Grade cieanout (1sw | Street washer
~HGURE-22-4...50 ¥
Ewe | Water closet (fonk type) |Gealut [ Bath tub
. <Hwe | Water closet L 3skD | Shower drain
vert Vertical D & | Uring] TI¥b | Fioor drain
Lav | Lovotar an | Roof drain
vol Volume %S | Kitchen zink % 5% | Down sout
. [T 58 | Sarvice sink IS Unit heater-propeller Type
vV Variable volume I css | Clinic service sink i:ua Cabinet unit heater
w Watt ([ T cs | Classroom sink 5o-r-waul " ondvn mars B M)
@ of Orinking fountain & Convector
WBT Wet-bulb temperature (3 ewc | Clectric water cooier v Unit ventilator
S SH Shower head £310 | Indirect waste drain
WH Wortker-hour cs_| Counter sink
wt Weight || D7 | e el e o B ores ™ v o' e B avanee
FTe 7 | Round duct ( figuré=s ze) g -0~ | above Fioor
x hvy Extra heavy EIF—F | Cunvas connection £EEF | Round ceiling giffuser
vaolume domper {37757 | Square cailing diffuser (supply}
[Fe—d | Turning vanes F | Round ceiling diffuser Leupply B retuenl
_@ Extractor T | Squere celing diPfuser(aupoiy 8 rcvurn)
[=] Supply duct £3355 F | Square coilagaiffuser 3 way throw
[wa) Return or exhaust duct fo7%} | Square celling cltfusor 2 -u,n.u:—'
| LJZEL} | Sound trav £899¢ | Motorized domper
j-‘% xg R-11 Supply regis‘er {grite similar) ddddd | Grovity domper
goon 5',3?'5?.2; u:::v\emfai”;;dm 8 #ggFo-i| Fire damper
[ | Fire hose cabinet (D— | Haating riser No.
CJF-1 | Special fixture CD-= | Exhoust fonriser No.
=T Column number [T ] Detail number
{4~ { Plumbing riser No. 2] | orowing number
101 [ Room number
HGURE 224 derd ool aymboks [COMIATEE)” =
vd Yard
vr Year
% Percentage
# Number or pound

AR!
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