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EQUIP,
OPER- WEIGHTS MUMBER OF MOURS AFTER LIGHTS ARE TURNED ON
ATION Ik per 3g f1 - -
Howrs | offlecrareal | @ (1 (2 2 (4 | 5 |67 | 8| 9 [10|10(02)013 |04 (15 16|17 18|19|20 (21 |22 |23
® 150 & over |.07|.87 [ 74| 7| 7o a0 80|04 8e |87 |20 .28 2320 |87 05 4200 |00 Lov o8
] 24 100 A1 |47 72 76 |79l B 83|65 |87 | 66 |90 |30 .28 [az|av (a8 a3 2|00 .09 |08 |07 |08
E 30 25|74 |83 .88 |91 .94 96| 96| .98| 98|.99 |.26].17 |.12|.08 05| .04|.09 .02/ 01|01 01 |0 |0
2 150 & over |.60|.82 |83 .84 |.84 |84 .35 85|.8% .88 |.90 .32 (.28 |25 |23 |09
2 16 100 A8 79 |.Ba as |87 |68 88| ae|.ag| 50|90 |30| 24 | 22|09 |08
- 30 a9|.77 |B5 .89 |92 |55 94| 96| .o8| 98|.99 |.28]|.07 |12 |.08 |05 .
I el S .. A it e _ . i iy : =
b 150 & over |.63).90 (.91 93| 93194 .55 95| 95| 95).96 |37
8 12 100 57|89 o1 92 |a| 0| 05| 95| 94| 95| .57 .38
£ | 30 A2] .08 191 93 (95|97 98| .98 | 99| 90 .99 |28
150 & ever |34 .58 &1 .45 (68|71 |74 77 |.79| 80 |83 (v a5 |3 [2e |28 |2 20| I8 [06 |08 04 [z [0
g' i 24 100 24|56 .83 |88 72| 75 78| 80| 82| 84|96 |40 |34 |29 .25 20| |a7 5] 140200 |09 |08
...E;' 30 A7 |45 |77 84| 88|92 54| 95) 07| 93| 58 |.35| 23 8 (.11 |07 | 05 oal03| ozl |ar]o o
- B 0.2 -
E'.l%; 150 & aver | 58| 75|79 B0 |.80|.&0 .B2|.83| 84| B4 (.87 |.3%|.35 31 |28 )28
za .. 16 100 A& 73 78 82 82820 .83] 84|85 .67 |.08 .40 |04 |29 |.25 .20
EEE;{- 30 22 6% B0 | B6|.BF .93 .54|.95|.57| 58).98 |35 .23 16 .01 |07 |
™S E= B |
EEE 150 & aver | .67 .86 [BS 590 |.91|.91.92(.93 .94 95)|.05 (.50
- 12 100 58|85 B8 B8 |.90|.92).98|.94| 54| 94,95 |48
= 30 Ao 80 B8 90 03| 96 57| 97| 98| 99|59 |35
T .2 150 & aver |.23,.33 A1 47 .52.57 .81).86|.69) 72| 74|.59| .52 (46 .421.37).34|3) .37).25).23 .20 |18 16
$aE 24 100 07|33 |44 52| 56| .60 | 86| 69| 74 77| 79|60 .51 .44 37| 52| 20| .27 23] 20| 18|06 (4] 02
-Ev"i.—'.l. 30 o | 48|46 78| 82| 87| 91| .93 95 97| 98|.52| 34| 24| 08|01 07| 05 04| 02| 02| |0 | 0
L - i = 4 T —— -
] 190 & over |.57| .84 |88 72| 73] 730 74| 74| Bs| 76| 78] 50| 52 |48 |02 07 ,
E:jh: 16 100 47| .80 .87 72| 74| 77).78 79| .80| 81].82|.60| 514437 |23 i
EE: £ L1} 0780 | 7o.78| 84| 48| 91| 93| 95" 97| .98 (52| .34 | 24| 1610
®3% 2. * 1
Ei el 150 & awer |.7S5| 79 |.83 B4 |.0&) .83 9| .91 | .91 93|.53| 78
E:’.% 12 100 8| 77 | B 4| 86| 83 89| 89| 92| 93|93 |72
£ o 30 34! 70 92| 07| 9] .92 .95 95| 97| 98 |.58].52 |
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Aver-
age ROOM DRY-BULE TEMPERATURE
Meai- | Ad-
DEGREE OF TYPICAL abelic| justed
ACTIVITY APPLICATION Rate | Met- B2F | B F TS F 75 F T ¥
(Adult | abelic Btu/hr ' Btu/hr Btu/hr Btu/hr Btu/hr
Male) | Rate* ! - -
Btu/hr | Btu/hr |Sensible | Latent | Sensible | Latent | Sensible | Latent Eensibfelluram 5ensible| Latent
Seated at rest Theatar,
Grade School 320 350 175 175 175 155 210 140 230 120 240 0
Seated, very light
work | High School 450 400 180 220 195 205 215 185 240 160 275 125
Office worker | Offices, Hotels,
| Apts., College 475 J
450 180 270 200 250 0 215 235 245 205 285 165
Standing, wolking Dept,, Retail, or l
slowly Variety Slore 550 |
Walking, seated | Drug Stare 550 1
t 500 180 320 200 300 220 280 i55 245 290 210
Standing, walking t
slowly Bank 550
Sedentary work Restaurantt 500 550 190 360 220 330 240 3o 280 ririy] 320 230
Light bench work Factory, light work 8OO 750 190 580 220 530 245 505 95 455 345 385
Medaerate dancing Dance Hall 00 850 220 &30 245 &05 273 575 325 525 400 450
Walking, 3 mph Factery, fairly
heavy werk 1000 _ 1000 270 730 i 300 700 3310 &70 380 620 440 540
Heavy work Bowling Alleyl, |
Factory 1500 | 1450 450 1000 l' 445 85 485 P45 525 Q25 405 845

Adjusted Metabolic Rote is the metabolic rate to be applied to o
mixed group of peaple with a typical percent compesition based on

Al A= LT

Metabolic rate, adult famale= Meatabalic rate, aduelt male » 0.85

Metabolic rate, children = Metabelic rate, adult male = 0.73

fRestourant—Values for this cpplication include 40 Bty per br for food
per Individual (30 Bty sensible and 30 Biu lotent heat per hrl,

iBowling—Assume one person per alley actually bowling and all sthers
sitting, metabelic rate 400 Btu per hr; or standing, 550 Blu per hr.
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RECTOM HEAT TAIN
OVERALL TYPE MEr MAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MISCELL ANEQUS Max | TAIN- -
Less Legs and CON- DATA RATIMG NG | Semible  Latent | Tefal
Hamelles [lin.) TROL RATE Heo Heat Haat
Brufhe B he Mu'he  BhuShe  BiShe
Coffae Brower—"5 gal Man. 2240 304 204d 20 1130
Warmer— 3 gal Man, 3G 304 231 L] 320
4 Coffes Brewing Units ‘Water heatar— 2000
with 4% gal Tank 20 x 30 x 26H LYF- 8 wiotts 14900 £8aa 1202 BO00
Brawers—2080 wats
Coffee Urn—3 gal 15 Dic = 3dH Han, Blazk finssh 171960 00 2400 1700 4304
—3 gal 12 x 33 oval z 2IH Aba, Wighel plated 15300 | 2400 2200 210 AF00
—5 gal 18 Dic = 37H Auba, Mizkel plated 17000 | 3400 3400 L] 700
Daughnut Machine 22 x 22 = 5TH Auba, Exhaust ivetem to
outdoars— 12 hp motar | 14000 000 5000
Eqm Bailar 10 x 13 x 25H Man, Med, bt 550 warts
Low h1=Z7% wats A7 A0 1200 EQD 2000
Foasd 'Warmer with Plate lqsulaied, ssparate
Warmar, par gq 1 lop At hruling wnit for wach 1330 200 150 350 700
wurfoce pat. Flate warmer in
base
Faod Warmer without
Plate Warmer, per sg # Aura, Di'lin, without plate 1920 450 i led 150 250
tep turfece waormer
Fry Ketile—11% Ib fai 12 Biz = 14H Ao, BAdA L] 1503 2400 4000
Fry Keiille—25 Ib fai 16 x 18 « 12H At Frying arec 127 x 14 | 23800 2009 3300 500 REQRD
Giiddle, Frying 18 x 18 = BH Auta, Frying fop 1E" = 14" HOOD RGO 00 10 4E0D
Grille, Maai 14 z 14 = 10H Auta Ceoxing asea 1972 127 | 10200 1909 3900 Pl G307
Grille, Sandwich 13 x 12 x T0H Auta, Grill graa 12" x 127 S600 1900 2700 Tob 3400
Roll Warmer 26 2 IF £ 13H Aura, |: Cone drawar 1500 Llel] 1160 10 1200
Toagier, Cullinua-;u 15 x 15 x 38H Auto, l 2 Slkps wide —
340 ke he 7300 5000 5100 | 1 300 [ 4400
Toasler, Continuaus 20 x 15 = 28H Auta 4 Slices wide— I
F20 sices hr 10200 4000 4100 I 2E00 2F00
Taaster, Pop-Up Gl xPH Luta, 7 Sikeos 4150 | 1000 | z4s0 | 450 | 1900
Waffle lron 12 = 13 = 10H Bt Cine woffle ¥ din 2480 400 1100 r Ti0 tain
Waflla lean for les Craam | 14 ¢ 132 10H | Aute. 12 Cabes, '
Sandwlich magh 2197 x 33T F5 1500 Y] 2100 SIC0

If praparly designed pesitive axkaut heod ik veed, mubtply recommensged valua by 50,
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| HECO M HEAT GAIM
OVERALL TYPE MFR AN FOR AWG USE

ABPLIANEE DIMEMEICNE | aF MISCELLANECUS MAY TAIN-
Les Legs and | CEN- DATA RaTING NG | Scraisls | latest | Tefal
Handles 1k TROL [ RATE | Haoi | Hear | Hea
Biu/se  Bruhr | Bradhr | Shedhr | Ste/hr

GAS BURNING
Caffor Brownr- Y3 gal | Wam Comblmotion browar 3400 | 350 ] ]
Warmar—= g gal | Mar and warsar 1 dad an i) 130 500
_l,':nﬂ- BrawBF UAE wilh 19 0 30 w0 24H L Hrewers and L5 .

Tank | gl renk | T TEZO h]
Caoffes Urn—3 gal 14" Cia m d4H Aube, Bach finish ! 330 a7an 900 950 SR
Coffés Urn—3 gal 18 = 33 swal x 21H | Auwla. M thal plabad 1 2400 2570 2500 SO0
Coffas Urn—5 gal 1€ Dia » 37H Aula, Meaal plabagd | J.?i;ll-;l N a0 3Pa0 FHDD

- —_— s — — 4 . ar SRS N
Faod Warmmar, Waluss par

iq f fep Ewrfass Man, Water bafh type 2300 0 ESD 450 1300
Fry Keitla—15 I fof 15 = 30 « 18H Auta Frying orma 10x 12 14252 000 2310 2800 Fao
Fry Kaitis—18 |b Fol 1253 x17H Aue Frying mrea 11 x 15 24000 4500 FHD £@00 | 12000
Arill— Brall- -3l 22414 = 17H Insuloted

Tep Burmer (1.4 50 # Mo 32,000 Bk,hr oM 144073 Ja02 1 BG20

Battarm Burnaor gril sarfocn] | | 15,000 &h/hr
HHovas, Ehert Ordor— | | Ri~g type burners

Cpen Top. Valuas par #an 1 2600 10 22506 14003 i inlel 4305 ! BAO0

14 It top surface Bruf e |
Blawas, Sharl Ordar— Rl Bype burnees 16007 ' ;

Claeed Top. Valuse par Men, be 12207 Bhe/ =g 1030 3307 3and 4800

19 it top surfoce

Taesier, Continusus 15215 = 284 Autan 2 Bliges wida— |

36 sllzes/hr 12000 10630 | Frok Rk [ R B [ e
STEAM HEATED

Cafien Urn—3 gal 15 Dia x J4H Avle, Black Finlsh Saea 1984 483
=3 gl 12w 20 aval = 21H Auta, Hlickal platad G400 1400 4401
-5 gal 13 Dia » I7H Ao, Hickal plated 463 5 | o
Caffes Urn=—13 gal 15 Dia » 14K an. Black Finlth el 1noma £330
=3 gal 12 w 20 oval 1 21H | Whan, Hichal plalac! 1400 2400 10
—5 gal 14 Dia = I7H | Man, Migks| plates 700 aran Fa00

Faon Warmar, per sy ft H i

fop surfaes Aues, 400 200 00
Faod Warmer, per se #

lop rurfece Man, 450 | 1150 1500

¥ prapery des grod pasillver aikousl hesd i ssed, subiply recemmended value by 20,
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ELECTRIC MOTORS

| LSCATION OF EQUIPFMENT WITH RESPECT TO
CONDITIOMED SPACE OR AIR !.'I'EEA.MI
1
HAMEPLATES EULL LOAD _Malor bn - Motar Ot - | _ Matar In -
oR MOTOR Driven Mudhine in ‘ Birivan Mecking in Driven Machine out
ERAKE EFFICIENCY N
HORSEPD WER PERCEMT HP = d543 HP 3 2545 HP x 2543 (1 —9F Eff]
AT o BN
Bty per Hour
13 40 320 | 130 ' 150
112 5 430 ' 218 | 230
35 00 il | 240
Ya -] Fal A3 | 280
a b 14000 | b4 [ 340
Vs 85 1,290 | 850 | 440
L] T 1420 1,280 | 40
¥a i 2,480 | 1,830 | ]
1 Fi) A.3220 | 2,540 | 480
114 80 4770 3,820 740
F 0] 4380 3,100 |, 280
3 gl 450 | 7450 1,800
] E2 15,400 12,800 1800
] ES 22,500 19,100 3,400
10 ES 30,000 25,500 4,500
L] 85 44,500 | 38,200 8,300
] ar 58,500 51,080 T.500
25 68 72,400 41,400 8,800
30 " 5,800 74,400 450
40 % 115,000 103,000 14,008
50 L 143,000 I 127,080 16,000
0 80 172,000 | 153,000 19,000
75 70 112,000 191,000 21,000
100 90 184,000 | 255,000 1,000
123 L1i] 354,000 | J18,000 34,000
150 a1 435,000 | 381,000 38,000
0 LAl S60,000 510,000 0000
240 1 FOO,000 434,000 &4 000
For [ntarmlttent operation, an agpropriais wage factor should be weed, profercily maopared
tif metors ars averloaded ond amoust of overlonding [+ unknawn, multiply the above heat gain facors by the following mozimem servies factors
Mox!mem Service Factars
Harispowar VaeW | %W | %% RECE 2250
AC Qpan Typs 14 1,34 128 | 128 | 120 L1g
DC Open Type - | = - [ 118 | 198 115
Mo gverload |1 allowable with sadeaed metars,
t"ﬂ a ran or pump In alr conditienad 1pace, exkaviting alr and pumping fluld fo oulilde of spoce, v volues in lasl calumn,
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HOT WATER STEAM
5 ptig 50 pig 100 psig
"”;f;’;“*" 120 F 150 F 180 F 210 F 227 F 300 F 238 F
?'151 TEMPERATURE DIFFERENCE*
in,
50 F 80 F 110 F 140 F 157 F 230 F 268 F
% 0.46 0.50 0.55 0.58 0.61 071 . 076
¥, 0.56 0.81 0.67 0.72 0.75 0.87 : 0.93
1 0.68 0.74 0.82 0.88 0.92 .07 | 1.15
1% 0.85 0.92 1.01 1.09 1.4 1.32 ! 1.43
1% 0.96 1.04 1.15 1.23 1.29 1.49 ! 1.43
2 1.18 1.28 1.41 1.51 1.58 .84 1.99
2% 1.40 1.53 1.48 1.60 1.88 2.19 2.6
3 1.68 1.83 2.01 2.15 2.26 2,63 2.84
3% 1.90 2.04 2.22 2.43 2.55 2.97 1.92
4 2.12 2.30 2.53 2,72 2.85 3.32 1.59
5 2.58 2.80 3,08 1,30 3.47 4.05 ' 439
6 3.04 1.29 .43 1.89 4.07 477 i 5.16
B 3.88 5 427 4.64 4,56 591 510 1’ .67
10 476 ; 5.18 5.68 6.0% b6.41 7.49 i 8.12
12 5.59 ; 6.07 6.67 7.15 7.50 8.80 | 9.53

*At 70 F db room temperature
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ICE WATER BRINE HEAVY BR'HE
IRON PIPE SIZE Actual Thickness Actual Thickness ! Actual Thickness
{in.} of Insulation {In.) Coefficient of Insvlation {In.)] | Coefficient of Insulation {in.} Coefficient
Vh 1.5 i 0.11 2.0 0.10 2.8 0.09
Yy 1.6 0.12 2.0 a1 ri-) 0.0
1 1.6 0.14 2.0 - 0.12 3.0 _ o.10
1% 1.6 0s 2.4 0.13 3.1 2.1
1% 1.5 0.17 2.5 _ 0.13 3.2 0.12
2 1.5 [ 0.20 2.5 | 0.15 33 .13
24 1.5 ' 0.23 2.6 017 33 0.5
3 1.5 0.27 2.7 - 0.19 3.4 ! 0.14
3 1.5 0.29 2.9 0.1% 3.5 | 0.18
4 17 0.30 2.9 g o 37 | 0.8
5 1.7 033 3.0 I 0.24 39 0.20
& 1.7 0.40 30 0.26 4.0 0.23
8 1.9 046 3.0 0.32 4.0 0.26
10 1.9 0.56 3.0 0.38 4.0 0.31
12 1.9 D.55 3.0 | 0.44 4.0 0.3
Mo allowance for fittings. This table applies only to straight runs of pipe. When numerous fittings exist, o suitable safety faclor must be included. This
added heat goin ot the filtings moy be os much as 1095, Generally this table can be used without adding this safety facier,
Insulation material. Values in this table are based on a material having o conductivity k=0.30. However, a 15%; sofety focdlor wos added to this k
volue to compensate for seams and imperfect workmonship, The table opplies to either cork covering (k=0.29), or mineral wool board (k= 0.32]. The
thickness given obove is for molded mineral wool boord which is usually some 5 to 109, greater thon molded cork board.
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(Btu/nr.ft.DT) suis Gsle p,5 sladdgd ol &yl y> JUESI co o

iFtD‘;;II:lPE 85 PERCENT MAGHESIA INSULATIONT
fin.} 1in. Thick | 1% In. Thick 2 In. Thick
Ve Q.16 o4 0.2
Ya 0.8 0.5 013
1 0.20 Q7 013
1% 0.24 0.20 o7
1% 0,24 0.21 08
2 0.30 0,24 0.1
2% 0.35 0.27 024
3 0,40 032 0.27
% 045 0.35 0.30
4 0.4% 038 0.32
H 0.5% 045 0.38
L] 048 | 0.52 | 0,43
B (181 (45 0.53
10 1.04 0.7a 0,64
12 1.2% .90 0.73

Mo ollowance for fitfings. This table applies only to stroight runs of pipe. When
numerous fittings exitt, o swirable safety fadcr must be included, This odded heot
gain at the fitfings may be as much a3 109, Generally this tobla con be used
without adding this safety foctar.
TOthar msulation, 1§ other types of nsvlation are used, multiply the above
walues by the facters thown in the following rable:

MATERLAL PIPE COVERING FACTORS

Corrugeted Asbestos [Air Cell]

4 Ply per inth 1.38

& Ply per inth 123

8 Ply per inch | 1.1%
laminated Ashestos (Sponge Felt) | 0.9
Minaral Wool 1.00
Ciotomaceous Silica (Super-X] 1.3

Brown Asbestos Fiber (Woal Feit) 0,38
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METAL WwWooD COMNCRETE
2% in. Thick & in, Thick
CONSTRUCTION Fainted Bright (Mickel] Painted or Bare Painfed or Bare
Temp Diff Temp Diff Temp Diff Temp Diff
50 F| 100 F[150 F[200 F[ 50 F | 100 F[150 F|200 F| 50 F | 100 F|150 F[200 F | 50 ¢ [100 F[150 F|200 F
Vertical(Sides) 18| 20 | 23 | 26 |13 | 17 | 1e |17 | a7 a7 | a7 | ar | e | 93 | 98 | 97
Top 21 | 24 | 27 | 29 |16 14 | 19 | 20 | 38 38 | 38 | 38 [ 99 |10 |10 [0
Bottem 15| 17 20 22 | 087 10 | 13 | 14 | 35 36 | 36 | 36 | 83 | 86 | 88 | 90
STILL AIR, ROOM AT 75 F db, SU% RH
WATER TEMP 75F | 100F | 125F | 150F | 175F | 200 F
i ——— i T SIrutl EEEAFNC IS arrl) R | S L P L S
Btu/(hr) (sq ft) 42 140 | 330 580 I 1260 2190
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AIR GONDITIONING SYSTEM

EAN CENTRAL STATION SYSTEMSI | APPLIED OR UMNITARY S5YSTEM™"
TOTAL Temp Diff ' Temp DIt
PIIIS"SLIREF Room to Supply Air | Room to Supply Alr
M e - - SN W——
ofwarerl [10F | 15F | 20F | asF | 30f | or [1sF [20F [ 25F [ a0F
FERCEMT OF ROOM SEMSIBLE HEAT™
0.50 12| 0.3 0.E 25 | 0.4 2.2 1.5 1.1 0.9 or
0.75 1.9 1.3 1.3 Q.8 0.6 3.5 2.4 1.B 1.4 1.2
1.00 7 1.3 1.4 1.1 0.9 4.8 iz | 24 1.9 1.4
— .25 19 26 1.9 1.6 13 65 43 | 3z 2.6 f 22
“:hl .:. ar 1.50 46 11 2.3 1.9 1.4 7.4 5.2 3y I -
1.75 5.4 X3 7 2.2 1.8 .1 4.1 4.5 3.4 in
Conditioned i — -
Space 2.00 62 4.1 31 18 2.1 10,4 6.9 52 4.1 15
ar 3.00 104 &% 52 4,2 1.5 187 11,2 B4 a7 LT3
Alr Straam 4.00 153 10,2 .y g1 51
5.00 19.2 128 | %b 7.7 6.4
£.00 244 18.3 12.2 2.7 8.2
B8.00 Je.o 254 170 15.2 a7
o 4.5 1.6 1.1 0.8 0.4 0.5 27 1.8 1.4 1.1 ag
075 4 1.8 .5 1.1 0% 4.7 1.8 .l 1.7 1.4
1.00 16 2.4 1.8 I.5 1.2 58 38 2.9 23 1.8
1.25 50 34 2.5 2.0 1.7 7.b 5.1 34 31 24
Fen Motarft 1.50 40 n 0 24 2.0 92 8.1 1k 37 1
. ; . 4. A 2.8 2.4 07 7.2 4 3 3.8
Canditianed 1.75 70 7 5 ] 5 4 .
Space 2.00 E.0 54 4.0 32 27 122 8.2 .1 49 4.1
or 3,00 13,2 BB ' LX) 53 4.4 %5 131 LR TB (-]
Ajr Stream 4,00 19.0 127 9.5 78 L
500 238 15.9 1.7 9.5 B.O {
&.00 30.0 20.0 E5.0 120 10.0 |
8.00 455 | 303 28 ez 15.2 | !
*Excludes from heat gain, lypical vales far bearing losses, ete. which dre dissipated in apparoius room.
tFon Total Pressyre equals fan static pressure plus velodty prasswrs ot fan discharge, Below 1200 fpr the for total prasiers is cpproximately aqual 1o
the fan static. Abowe 1200 fom the talal pressure shauld be figured,
1709 fan efficiency cssumed.
509, fan effidiency nsumed,
T‘I’.&ﬂ% motor ond drive effidency ousumed.
{iFar draw-thru systems, this heat is an addition ba the supply air heat gain and is adcdad o the *sem sensible haat, For blow-Fuu systems this fan heat
is ndded ta the grond fotal heat; uie the B5H limes the percent listed and add to the GTH.




