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STATION
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REFRIGERATION PLANT CENTRAL STATION APPARATUS

SERVES AS:

CONDENSING COIL IN SUMMER

COOLING COIL IN WINTER
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— REHEATER

SERVES AS:
COOLING COIL IN SUMMER
CONDENSING COIL IN WINTER

OUTDOOR AlR B

<

TRANSFER VALVE—

COMPRESSOR—
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gﬂ # SuPPLY AIR:
COOL IN SUMMER
4 WARM IN WINTER
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SUMMER WINTER
TYPE OF Deluxe Commercial Practice With Humidification Without Humidification
APPLICATION Dry- Rel. Dry- Rel. Temp. Dry- | Rel Temp. Dry- Temp.
Bulb Hum, Bulb Hum, Swingt Bulb Hum. | Swingl Bulb Swing }
(F) (%) (F) (%) (F) (F) (%) (F) (F) (F)
GENERAL COMFORT | _3
Apt.,, House, Hotel, Office 74-76 5045 | 77.79 50-45 2104 7476 35.30 75.77 —4
i to —4
Hospital, School, ete,
RETAIL SHOPS
(Short term occupancy) —3
Bank, Borber or Beauty 76.78 50-45 78-80 50-45 2104 7274 | 35-30** 73.75 —4
to —4
Shop, Dept. Store,
Supermarket, ete. -
LOW SENSIBLE HEAT o
FACTOR APPLICATIONS -2 |
{High Latent Load) 76-78 55-50 78.80 60-50 Tto2 7274 40-35 o —3 | 7474 —4
Auditorium, Church, Bar, b
Restaurant, Kitchen, etc.
FACTORY COMFORT —4
Assembly Areas, 77-80 55-45 80-85 40-50 RN 48-72 | 35-30 1o —é 70-74 —é&
Machining Rooms, ete. o
by pale)S ln Glosl G o ) b Ll Y-V Jgu
Extreme Wind Coldest Month WS/MDB MWS/MWD to DB Annual Extreme Daily
Heating DB Speed, mph 0.4% 1% 99.6% 0.4% Mean DB Std.D. DB
Lat. Lon. Elev. 99.6% 99% | 1% 25% 5% | WS MDB | WS MDB MwWS MWD MwWS MWD Max Min Max Min
33.93 118.40 105 43 45 21 18 16 20 56 17 56 6 70 10 250 97 38 5.1 3.0
Elev. = Elevation [ft] DB = Dray-bulb Temperature [°F] Lat. = Latitude [N]
Long. = Longitude [W] std.D. = Standard Deviation WS = Wind Speed [mph]
Cooling BD/MWB WB/MDB DP/MDB and HR
0.4% 1% 2% 0.4% 1% 2% 0.4% 1% 2% gv
DB MwB DB MwB DB MWB | WB MDB | WB MDB | WB MDB DP HR MDB DP HR MDB DP HR MDB
85 64 81 64 78 64 70 78 69 76 68 75 67 99 75 66 95 73 65 92 72 1"

MDB = Mean Coincident Dry Temp [°F]

MWB = Mean Coincident Wet Temp [°F]

MWS = Mean Coincident Wind Speed [mph]

MWD = Mean Coincident Wind Direction

HR = Humidity Ratio [grain/Ib dry air]
DP = Dew-point Temperature [°F]
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Ot Ol Ot Ol
S Bl aals gl | 2o s
(e ol slas a"‘;‘Lr::"‘f sl sl i Lssglae Lalidtsior sbs | St | gl sl .
A s Ry, o |2 | TF aadll calll FPTVSY | VT UROY JVVS t
F (Daily | F F E (Daily | F F
Range) Range)

0 37 24 2 | 8 90 oy 7 30 39 2 | 81 115 obsbi
1600 3 40 27 | 84 116 b 5780 34 8 30 | 70 97 Sh
4500 29 17 2 | 76 105 olaal 4400 38 9 27 | 72 93 wayyl
5400 37 3 31 72 95 Olamsy 5200 33 14 29 | 68 100 | olgiwsl
3100 36 16 31 75 100 e 66 31 37 35 80 115 Saal
4900 36 2 37 75 97 jr 1870 27 37 29 | 84 115 | eyl
3800 36 23 25 79 105 Obeas 0 37 2 15 82 92 e
5000 3s 9 33 | 72 100 0 37 32 15 82 90 | Jpha
4500 36 15 28 | 74 96 3,8l 30 27 50 16 | 9 105 | ubean
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RESISTANCE R

| THICK- | DENSITY WEIGHT Per Inch | For Listed
| NESS (Ib per | Al per Thickness | Thickness
MATERIAL DESCRIPTION (in.) cu f1) ‘ sq ft) 1 1
[ k <
BUILDING MATERIALS
BUILDING | Asbestos-Cement Board 120 - 0.25 —
BOARD | Asbestos-Cement Board L ow \ 120 1.25 - 0.03
Boards, | Gypsum or Plaster Board | % | 50 1.58 —_ 0.32
Panels, Gypsum or Plaster Board V& 50 2.08 - 0.45
Sheathing, Plywood 34 — 1.25 —_
ete Plywood Ya 34 0.71 - 0.31
Plywood % 34 1.06 - 0.47
Plywood Ya 34 1.42 - 0.63
Plywood or Wood Panels Ya 34 2.13 - 0.94
Wood Fiber Board, Laminated or Homogeneous 26 —_ 2,38 -
N - 2,00 —
Wood Fiber, Hardboard Type 65 - 072 -
Wood Fiber, Hardboard Type Ya 45 1.35 - 0.18
Wood, Fir or Pine Sheathing B2 32 2,08 - 0.98
Wood, Fir or Pine 1% 32 4,34 —_ 203
BUILDING Vapor Permeable Felt - - 0.06
PAPER | Vapor Seal, 2 Layers of Mopped 15 Ib felt — - - 0.12
; Vapor Seal, Plastic Film —_— -_ Negl
woobs | Maple, Oak, and Similar Hardwoods 45 e 0.91 =
Fir, Pine, and Similar Softwoods 32 - 1.25 —
MASONRY Brick, Common 4 120 40 .80
UNITS Brick, Face 4 130 43 A4
Clay Tile, Hollow:
1 Cell Deep 3 60 15 - 0.80
| 1 Cell Deep 4 48 16 - 1.1
| 2 Cells Deep [} 50 25 — 1.52
| 2 Cells Deep 8 45 30 — 1.85
| 2 Cells Deep 10 42 35 - 2,22
[ 3 Cells Deep 12 40 40 —_ 2.50
Concrete Blocks, Three Oval Core 3 76 19 - 0.40
I Sand & Gravel Aggregate 4 69 23 - 071
] 64 32 —_ 0.91
| 8 64 43 — 1
| 12 63 63 - 1.28
Cinder Aggregate 3 48 17 - 0.86
4 40 20 —_ 1.1
3 54 27 — 1.50
8 56 37 _— 1.72
12 53 53 — 1.89
Lightweight Aggregate 3 40 15 _— 1.27
(Expanded Shale, Clay, Slate or 4 52 17 —_ 1.50
Slag; Pumice) 8 48 32 - 2,00
12 43 43 - 2,27
Gypsum Partition Tile:
3”x12"x30" solid | 3 45 n —_ 1.26
37%x12"%30" 4-cell 3 35 9 - 1.35
4”%12"%30" 3-cell 4 38 13 — 1.47
Stone, Lime or Sand 150 —_ 0.08 —_




14

(aolo) Slexsls calizee gly>l 5, Caglio V=Y Jgoo

RESISTANCE R

THICK=- DENSITY WEIGHT Per Inch | For Listed
NESS (Ib per {Ib per Thickness | Thickness
MATERIAL DESCRIPTION (in.) cu ff) sq ft) l_ 1
k [
BUILDING MATERIALS, (CONT.)
MASONRY Cement Mortar 116 — 0.20 —
MATERIALS Gypsum-Fiber Concrete 87 %% gypsum,
Concretes 1214 % wood chips 51 - 0.60 -
Lightweight Aggregates 120 - 0.19 —
Including Expanded 100 — 0.28 -
Shale, Clay or Slate 80 - 0.40 -
Expanded Slag; Cinders 40 —_ 0.59 —
Pumice; Perlite; Vermiculite 40 - 0.86 —_
Also, Cellular Concretes 30 —_ 1.1 -
20 - 1.43 s
Sand & Gravel or Stone Aggregate (Oven Dried) 140 — o —
Sand & Gravel or Stone Aggregate {Not Dried) 140 - 0.08 —_
Stueco 116 — 0.20 —
PLASTERING Cement Plaster, Sand Aggregate 116 — 0.20 —_
MATERIALS Sand Aggregate ' Ya 116 48 - 0.10
Sand Aggregate Ya 116 7.2 —_
Gypsum Plaster:
Lightweight Aggregate Ya 45 1.88 - 0.32
Lightweight Aggregate % 45 2,34 — 0.3¢9
Lightweight Aggregate on Metal Lath Ya 45 2,80 - 0.47
Perlite Aggregate 45 — 0.67 -
Sand Aggregate 105 — 0.18 —_
Sand Aggregate Ya 105 4.4 - 0.09
Sand Aggregate % 105 5.5 - 0.1
Sand Aggregate on Metal Lath Ya 105 6.6 - 0.13
Sand Aggregate on Wood Lath 105 — — 0.40
Yermiculite Aggregate 45 - 0.59 -
ROOFING Asbestos-Cement Shingles 120 - - 0.1
Asphalt Roll Roofing 70 — — 0.15
Asphalt Shingles 70 — - 0.44
Bullt-up Roofing % 70 2.2 - 0.33
Slate o 201 8.4 - 0.05
Sheet Metal —_ —_ Negl -
Wood Shingles 40 - - 0.94
SIDING Shingles
MATERIALS Wood, 16”, 714" exposure - - -_ 0.87
(On Flat Surface) Wood, Double, 16", 12" exposure -_ —_ - 119
Wood, Plus Insul Backer Board, #s” - - —_ 1.40
Siding
Asbestos-Cement, %" lapped - - - 0.21
Asphalt Roll Siding —_ — —_ 0.15
Asphalt Insul Siding, 2" Board - -— - 1.45
Wood, Drop, 1”x8” - - - 0.79
Wood, Bevel, ¥2”x8", lapped - —_ - 0.81
Wood, Bevel, ¥4"x10”, lapped —_ - - 1.05
Woed, Plywood, %", lapped - — - 0.59
Structural Glass — - — 0.10
FLOORING Asphalt Tile Y 120 1.25 —_ 0.04
MATERIALS Carpet and Fibrous Pad —_ - —_ 2,08
Carpet and Rubber Pad - -_— — 1.23
Ceramic Tile 1 — - — 0.08
Cork Tile 25 - 2,22 -
Cork Tile Y 25 0.26 - 0.28
Felt, Flooring —_ —_ — 0.06
Fleor Tile Y - —_ —_ 0,05
Linoleum % 80 0.83 — 0.08
Plywood Subfloor L] 34 .77 —-_ 0.78
Rubber or Plastic Tile % 110 1.15 o~ 0.02
Terrazzo 1 140 nz - 0.08
Wood Subfloor 2% 32 2.08 —_ 0.98
Wood, Hardwoed Finish Ya 45 2.81 —_ 0.68
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|
DENSITY |

RESISTANCE R

| WEIGHT | Per Inch | For Listed
| NESS | (Ib per (Ib per Thickness | Thickness
MATERIAL DESCRIPTION {in.) [ cu ft) sq f1) 1 1
| k ¢
INSULATING MATERIALS
BLANKET AND BATT Cotton Fiber { 0.8 - 2,0 = 3.85 -
Mineral Wooel, Fibrous Form ! 1.5 - 40 —_ 3.70 —_ o
Processed From Rock, Slag, or Glass 1
Wood Fiber 32 - 34 - 4,00 —
Wood Fiber, Multi-layer Stitched Expanded 5 1.5 - 20 — 3,70 -
BOARD AND SLABS Glass Fiber 9.5 _— 4,00 —
Wood or Cane Fiber
Acoustical Tile Y4 22,4 .93 - 1.19
Acoustical Tile Ya 22.4 1.4 - 1.78
Interior Finish {Tile, Lath, Plank) 15.0 — 2,86 -
Interior Finish {Tile, Lath, Plank) Ya 15.0 0.42 — 1,43
Roof Deck Slab
Sheathing (Impreg or Coated) 20.0 — 2,63 -
Sheathing (Impreg or Coated) Y2 20,0 0.83 — 1,32
Sheathing (Impreg or Coated) % 20,0 1.3 —_ 2.06
Cellular Glass Q.0 — 2.50 —_
| Cork Board (Without Added Binder) 45 - 8.0 — 3.70 -
Heg Hair (With Asphalt Binder) 8.5 - 3.00 —
Plastic {Foamed) 1.62 — 3.45 —
Wood Shredded (Cemented In Preformed Slabs) 22,0 - 1.82 -
LOOSE FILL Macerated Paper or Pulp Products 25 .35 _ 3,57 -_
Wood Fiber: Redwood, Hemlock, or Fir 20 - 33 —_ 3.33 —_
Mineral Wool (Glass, Slag, or Rock) 20 - 50 -— 3,33 —_
Sawdust or Shavings 80 - 150 _— 2,22 —_
Vermiculite (Expanded) 7.0 - 2,08 -
ROOF INSULATION Al Types
Preformed, for use above deck
Approximately Ya 15.6 J —_ 1.3¢
Approximately 1 15,6 1.3 — 2.78
Approximately 1% 15.6 1.9 - 417
Approximately 2 15.6 2.6 - 5.26
Approximately 2% 15.6 3.2 — 4,67
Approximatley 3 156 | 3¢ - 8.33
AIR
AIR SPACES POSITION HEAT FLOW
Horizantal Up (Winter) Yo« 4 - —_ —_ 0.85
Horlzontal Up (Summer) Yo - 4 — _ - 0.78
Horlzontal Down (Winter) Ya - —_ - 1.02
Horlzontal Down (Winter) 14 - -_ —_— 115
Horizontal Down (Winter) 4 -— - - 1.23
Horlzental Down [Winter) 8 - - - 7125
Herizontal Down (Summer) Ya —_ —_ —_ 0.85
Horlzontel Down [Summer) 14 - —_ -_ 0.93
Herizental Down (Summer) 4 - —_ - 0.99
Sloping 45° Up (Winter) Yo - 4 - —_ — [ 0.90
Sloping 45° Down (Summer) Yo - 4 — - —_ 0.89
Vertlcal Horiz, (Winter) Yo - 4 - - —_ 0.97
Vertical Horiz, (Summer) Ya - 4 - i - - 0,86
AIR FIiLM POSITION HEAT FLOW |
Horizontal Up —_ —_ - 0.61
Sloping 45° Up —_— - — 0.62
SHIL Alr Vertical Horizontal —_ —_ —_ 0.68
Sloping 45° Down —_ - - 0.74
Horlzontal Down - -_ —_ 0.92
15 Mph Wind Any Position (For Winter) Any Direction - - - 0.17
7% Mph Wind Any Position {For Summer) Any Direstion —_ - —_— 0.25
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GLASS
Vertical Glass Herizental Glass
Single Double Triple Single Double (")
Alr Space Thickness (in.) Ya Ya Yad Ya Y4 Y4-4 | Summer | Winter | Summer | Winter
Without Storm Windows 1.13 0.61 0.55 0.53 0.41 036 0.34 0.84 1740 0.50 070
With Storm Windaws 0.54 0.43 0.64
DOORS

Nominal Thickness
of Wood (inches)

U
With Storm Door

1 0.69 035
1% 0.59 0,32
1% 0.52 0.30
1% 0.51 0,30
2 0.44 0.28
2% 0.38 0.25
3 0.33 0.23
Glass (%" Herculite) 1.05 0,43

Btw/hr.ft.°F cvm py Lms o)l > Jlal je56 ¥-F Jgao

Distance of Floor

Perimeter Factor

From Ground Level (q)
2 Feet above .90
At ground level .60
2 Feet below IS
4 Feet below .80
4 Feet below 1.05
8 Feet below 1,20

iy leo b plasle GS o> Jlisl e F-Y Joas

Btu/hr.fi”.OF o s &b A 5l iy Gas 4o

Floor or Wall

Transmisslon
Coefficlent U

Btu/(hr) (sq fi) (deg F)

Basement Floor | 05
Portion of Wall
exceeding 8 feet .08

below ground level

F oz ey Gos slos B-Y Jgu

Qutdoor Design Temp (F)|—30 | — 20 1 -10

0 [ +10 | +20

Ground Temp (F)

40 45

50

1

| 55 | 60

65
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DUCT FRICTION FACTOR(TQ CORRECT FOR DENSITY CHANGE DUE TO TEMP. OR ALTITUDE)

120
1'|5 e el o - . .
e ~\\ T A s

e e (e \ STANDARD AIR =0749 LB/CUFT AT 70F AN
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Wood Double-
hung (Locked) Other Types
Tight-fitting window Weatherstripped Wood casement and awning
K =10 average gap windows; weatherstripped
(b%-in. crack) Metal casement windows;
weatherstripped
Average-fitting Non- All types of vertical and
window weatherstripped horizontal sliding windows;
K =20 average gap weatherstripped. Note: If
(g-in. crack) average gap (g';-in. crack)
this could be tight-fitting
window
or
Weatherstripped Metal casement windows;
large gap Nonweatherstripped. Note:
(333-in. crack) If large gap (%-in. crack)
this could be a loose-fitting
window
Loose-fitting window Non- Vertical and horizontal sliding
K =60 weatherstripped windows;
large gap nonweatherstripped

(f—z-in. crack)

03,5 o s V-F Jloged 51 3585 e o yo 5l 3ga8 dvle gl K oo Jlade Y-F Jgao

Tight-fitting door Very small perimeter gap and perfect fit
K=10 weatherstripping—often characteristic of

new doors
Average-fitting door Small perimeter gap having stop trim fitting
K=20 properly around door and weatherstripped
Loose-fitting door Larger perimeter gap having poor fitting stop
K =60 trim and weatherstripped

or

Small perimeter gap with no weatherstripping
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Units Best Mini- Maxij- Units Best Mini- Maxi-
(see note) Estimate mum mum (see note) Estimate mum mum

Ceiling Piping/Plumbing/Wiring penetrations
General in¥f2 0026 0011 004 Uncaulked in? ea 0.9 031 37
Drop in¥f?  0.0027 0.00066 0.003 Caulked in? ea 03 0.16 03

Ceiling penetrations Vents
Whole-house fans infea 31 0.25 33 Bathroom with damper closed i’ ea 1.6 039 3.1
Recessed lights in” ca 1.6 0.23 33 Bathroom with damper open 'mz ea 31 0.95 34
Ceiling/Flue vent in” ea 438 43 48 Dryer with damper in” ea 0.46 0.45 1.1
Surface-mounted lights in” ea 0.13 Dryer without damper in ea 43 19 53

Chimney in"ea 45 33 5.6 Kitchen with damper open in? ea 6.2 22 11

Crawl space Kitchen with damper closed in? ea 0.8 0.16 1.1
General (area for exposed wall) mf.ff:2 0.144 0.1 0.24 Kitchen with tight gasket in? ea 0.16
8 in. by 16in. vents in“ea 20 ‘Walls (exterior) -

Door frame Cast-in-place concrete inZ/ft” 0.007 0.0007 0.026
General in- ea 1.9 0.37 39 Clay brick cavity wall, finished  in/fi® 0.0098 0.0007 0.033
Masonry, not caulked in/f2 007 0.024 0.07 Precast concrete panel in/f 0.017  0.0004 0.024
Masonry, caulked in¥f? 0014 0004 0014  Lightweight concrete block, in/f? 0.05 0019  0.058
Wood, not caulked in:lftz 0.024 0.009 0.024 unfinished
Wood, caulked in“f’  0.004 0001  0.004  Lightweight concrete block, in¥f 0.016 0.0075 0016
Trim in-Afic 0.05 painted or stucco
Jamb inffific 0.4 03 0.5 Heavyweight concrete block, in¥/fi? 0.0036
Threshald in*Afic 0.1 0.06 1.1 unfinished

Doors , Continuous air infiltration in¥/ft? 0.0022  0.0008 0.003
Antic/crawl space, not in“ ea 4.6 1.6 51 barrier

weatherstripped Rigid sheathing in¥/f? 0.005 0.0042 0.006
Attic/crawl space, infea 238 1.2 29  Window framing
weatherstripped Masonry, uncaulked in¥/f? 0.054 0082 0.148
Attic fold down, not infea 68 36 13 Masonry, caulked in?/f2 0019 0016 0.3
weatherstripped . Wood, uncaulked in¥/fe? 0.025 0022 0039
Attic fold down, weatherswripped  in“ea 34 22 6.7 Wood, caulked i/ 0.004 0004 0007
Attic fold down, with insulated box in” ea 0.6 Windows
Attic from unconditioned garage in” ea 0 0 0 Awning, not weatherstripped in?/ft? 0.023 0.011 0.035
Double, not weatherstripped infd 016 0.1 032 Awning, weatherstripped in¥/ft? 0.012 0.006 0.017
Double, weatherstripped. 'mflfrl 0.12 004 033 Casement, weatherstripped in?Mftc 0.011 0.005 0.14
Elevator (passenger) in® ea 0.04  0.022 0.054 Casement, not weatherstripped in?flftc 0.013
General, average infific 0.015 0.011  0.021  Double horizontal slider, not in*Nfte 0052  0.0009 0.16
Interior (pocket, on top floor) infea 22 weatherstripped
Interior (stairs) infific 004 0012 0070  Double horizontal slider, wood,  in*lfic  0.026  0.0070 0.081
Mail slot in’Afic 02 weatherstripped
Sliding exterior glass patio in'-: ea 34 0.46 93 Double horizontal slider, in*Afic 0.034 0027 0.038
Sliding exterior glass patio in¥fi> 0079 0.009 0.22 aluminum, weatherstripped
Storm (difference between with in-ea 0.9 0.46 0.96 Double-hung, not weatherstripped infiftc 0.12 0.040 029
and without) Double-hung, weatherstripped in*Aftc 0.031 0.005 0.089
Single, not weatherstripped in’ ea 33 1.9 82 Double-hung with storm, not in*fiftc 0.046  0.023 0.080
Single, weatherstripped infea 19 0.6 42 weatherstripped
Vestibule (subtract per each in" ea 1.6 Double-hung with storm, in*Aftc 0.037  0.021 0.05
location) weatherstripped

Electrical outlets/Switches Double-hung with pressurized inNfic 0023 0.018 0026
No gaskets in-ea 0.38 0.08 0.96 track, weatherstripped
With gaskets in"ea  0.023 0.012 054 Jalousie in*flouver  0.524

Furnace : Lumped in*Afts 0.022  0.00042 0.097
Sealed (or no) combustion in- ea 0 0 0 Single horizontal slider, in?Afis 0.031 0.009  0.097
Retention head or stack damper mf ea 4.6 31 46 weatherstripped
Retention head and stack damper  in-ea 337 2.8 4.6 Single horizonial slider, in?/fts 0.04 0013 0.097

Floors over crawl spaces . aluminum 5
General inf? 0.032 0.006 0.071 Single horizontal slider, wood in*/Ifts 0.021 0013 0.047
Without ductwork in crawl space :nflfrz 0.0285 Single horizontal slider, in*Alfts 0.030 0025 0.038
With ductwork in craw] space in” 0.0324 wood clad

Fireplace 2 Single-hung, weatherstripped in*/fis 0.041 0.029 0.058
With damper closed in” 0.62 0.14 13 Sill in*Nfic 0.0099 0.0065 0.010
With damper open in/fid 504 209 547  Storminside, heat shrink in?fts 0.00085 0.00042 0.00085
With glass doors i/t 0.58 0.06 0.58 Storm inside, rigid sheet with in?Nfts 0.0056 0.00085 0.011
With insert and damper closed inf? 052 037 0.66 magnetic seal i
With insert and damper open i 094 058 1.3 Storm inside, flexible sheet in“/1fts 0.0072  0.00085 0.039

Gas water heater in"ea 3.1 23 39 with mechanical seal )

Joints Storm inside. rigid sheet with in*/Ifts 0.019 0.0021 0.039
Ceiling-wall inffic 0070 0.0075 0.2 mechanical seal
Sole plate, floor/wall, uncaulked inAfic 02 0.018 0.26 Storm outside, pressurized track in*/frc 0.025
Sole plate, floor/wall, caulked inific  0.04  0.0035 0056  Storm outside, 2-track in?Aftc 0.058
Top plate, band joist in*Afic  0.005 0.0035 0.018 Storm outside, 3-track in¥nfic 0.116

Note: Air leakage areas are based on values found in the literature. The effective air leakage
arca (in square inches) is based on a pressure difference of 0.016 in. of waterand Cp = 1.

Abbreviations: fr = gross area in square feet

ea =cach

Hfic = linear foot of crack

His = linear foot of sash
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Shielding House Height (Stories)
Class One Two Three
I 0.0119 0.0157 0.018+
2 0.0092 0.0121 0.0143
3 0.0065 0.0086 0.0101
4 0.0039 0.0051 0.0060
5 0.0012 0.0016 0.0018

iz glagleislo ly Jidsy W #-F Joua

Class Description

I No obstructions or local shielding

[ =]

Light local shielding; few obstructons, few trees, or small shed

3 Moderae local shielding; some obstructions within two house
heights, thick hedge, solid fence, or one neighboring house

4 Heavy shielding; obstructions around most of perimeter, buildings or
trees within 30 ft in most directions; typical suburban shielding

5 Very heavy shielding; large obstructions surrounding perimeter
within two house heights; rypical downtown shielding

Fyo i gl (g, 4 S5 dlime (gl (AS090 iy sl V-F Joua

House Height (Stories)
One Two Three
Stack coefficient 0.0150 0.0299 0.0449

Carrier bs, 4 osaS sloo 2y 5l S5 laie A-F Jgur

CFM PER LINEAR FOOT OF CRACK
Wind Velocity—Mph
TYPE OF
DOUBLE HUNG WINDOW 5 10 15 20 25 30

No W- W- | NoW- W-| NoW- W- | NoW- W-| NoW- W- | NoW- W-
Strip Strip Strip Strip Strip Strip Strip Strip Strip Strip Strip Strip

Wood Sash
Average Window A2 .07 .35 22 b5 40 .98 .60 1.33 82 173 1.05
Poorly Fitted Window A5 10 1.15 32 1.85 57 2,60 .85 3.30 1.18 4.20 1.53
Poorly Fitted—with Storm Sash .23 .05 57 16 .93 29 1.30 43 1.60 59 2.10 76
Metal Sash .33 .10 78 .32 1.23 53 1.73 a7 23 1.00 2.8 1.27
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TYPE OF CASEMENT WIN

DOW AND

TYPICAL CRACK SIZE

CFM PER LINEAR FOOT OF CRACK

Wind Velocity —Mph

5 10 15 | 20 25 a0
Rolled Section—Steel Sash
Industrial Pivoted Ys" crack .87 1.80 2.9 | 4.1 5.1 6.2
Architectural Projected Yo' erack 25 60 103 | 143 1.86 23
Architectural Projected 3" crack .33 .87 147 | 193 2.5 { 3.0
Residential Casement 4" crack 10 30 55 | 78 100 | 123
Residential Casement V" crack .23 .53 .87 | 1.27 1.67 | 2.10
Heavy Casement Section Projected %" crack .05 A7 30 | 43 .58 .80
Heavy Casement Section Projected Ya" crack 13 40 63 i .90 1.20 1.53
Hollow Metal—Vertically Pivoted .50 1.46 2.40 : 3.10 3.70 | 4.00
Carrier g, 4 la,s 5l 3985 Jlade Vo—F Jouo
CFM PER LINEAR FOOT OF CRACK
TYPE OF DOOR Wind Veloclty— mph
5 10 15 20 25 30
Glass Door—Herculite
Good Instellation %" erack 3.2 | 6.4 9.6 13.0 16,0 19.0
Average Installation 3" crack 4.8 10.0 14,0 20.0 24.0 29,0
Poor Installation Va" erack 6.4 13.0 19.0 260 26.0 38.0
Ordinary Wood or Metal
Well Fitted —W-Strip A5 40 90 1.3 1.7 2.1
Well Fitted —No W-Strip 90 1.2 1.8 | 2.4 33 4.2
Poorly Fitted—MNo W-Strip .90 2.3 3.7 | 5.2 4.6 8.4
Factory Door " crack 3.2 6.4 9.6 13.0 16,0 19.0
CFM PER PERSON CFM PER
APPLICATION SMOKING SQ FT OF FLOOR
Recommended Minimum* Minlmum*
Average Some 20 15 | -
“P""""""{o. Luxe Some 30 25 l 33
Banking Space Qceaslonal 10 74 1 -
Barber Shops Considerable 15 10 | -
Beauty Parlors Qceaslonal 10 7 1 -
Broker's Board Rooms Very Heavy 50 30 ] -
Cocktall Bars Heavy 30 25 -
Corridors (Supply or Exhaust) - - - 25
Department Stores None 7% 5 05
Directors Rooms Extreme 50 30 —
Drug Storest Considerable 10 7V -
Factories}§ None 10 7% 10
Five and Ten Cent Stores | Neone 7 5 -
Funeral Parlors Nene 10 7% -
Garage} — —_ - 1.0
Operating Rooms }** None - - 2.0
Hospitals{ Private Rooms None 30 25 33
Wards None 20 15 -
Hotel Rooms Heavy 30 25 33
Restaurant - - — 4,0
Kmh."{iuidan:n —_— —_ —_ 2,0
Laboeratories t Some 20 15 | -
.
Meeting Rooms Very Heavy 50 30 [ 1.25
(General | Some 15 10 -
Office{ Private None 25 15 25
{Private Considerable 30 25 25
Cafeteria Considerable 12 10 —_
R."a"m"'{blnlng Room t Considerable 15 12 -
School Rooms } None — - —_
Shop Retall None 10 7V —_
Theater} None 7% 5 -
Theater Some 15 10 -
Tollets t (Exhaust) - - —_ 20

*When minimum Is used, use the larger.
15ee local codes which may govern,
tMay be governed by exhaust.

§Use these values unless governed by other sources of contamination or by local codes.
**All outdoor air is recommended to overcome explosion hazard of anesthetics.
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4 Lift Check Valve
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r 16 3/8 27 10.6 0.088 0.110 1
20 12 34 13.2 0.137 0.172
25 34 4.2 16.6 0.216 0.226
32 1 5.4 21.2 0.353 0.434
40 1.1/4 6.7 26.6 0.556 0.671
50 1102 8.4 33.2 0.866 1.050
63 2 10.5 42.0 1385 1.650
75 2112 125 50.0 1.963 2.340
a0 3 15.0 0.0 2827 3.360
| 110 4 18.4 73z 4208 5.040 J
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NOM. OUTSIDE INSIDE WALL WEIGHT WT OF OUTSIDE INSIDE TRANS.
PIPE SCHEDULE DIAM DIAM THICK- OF WATER SURFACE SURFACE VERSE
SIZE NO.t NESS PIPE IN PIPE* AREA
(in.) (in.) (in.) {in.) (1b/ 1) (Ib/f1) (sq fr/ft) (sq f1/ft) (sq in.)

Y 40(s) 405 269 068 244 0246 106 0705 0568
80(X) 405 215 095 314 0157 106 0563 0364
Y 40(s) 540 364 .088 424 0451 141 0955 1041
‘ 80(X) .540 .302 19 535 0310 141 0794 0714
% 40(S) 675 493 .091 567 0827 a77 1295 1910
80(X) 675 423 126 738 0609 A77 1106 1405
" 40(S) 840 622 109 .850 1316 .220 1637 3040
80(X) .840 546 147 1.087 1013 .220 1433 .2340
¥ 40(S) 1.050 824 13 1.130 .2301 275 2168 .5330
4 80(X) 1.050 742 154 1.473 1875 275 1948 4330
3 40(8) 1.315 1.049 133 1,478 3740 .344 2740 8640
80{X) 1.315 957 179 2.171 312 344 2520 7190
oy 40(5) 1.660 1,380 140 2,272 6471 434 3620 1.495
4 80(X) 1,660 1.278 191 2,996 5553 434 3356 1.283
" 40(S) 1.900 1.610 145 2717 8820 497 4213 2,036
B0(X) 1.900 1.500 .200 3.631 7648 497 3927 1.767
2 40(S) 2.375 2.067 154 3,652 1,452 .622 5401 3.355
80(X) 2.375 1.939 218 5.022 1.279 622 5074 2.953
21 40(S) 2.875 2.469 .203 579 2,072 753 6462 4788
80(X) 2.875 2.323 276 7.66 1.834 753 6095 4.238
3 40(S) 3.500 3.068 216 7.57 3.20 916 .802 7.393
80(X) 3.500 2,900 .300 10.25 2.86 918 761 6.605
s 40(S) 4,000 3.548 226 9.11 4,28 1.047 929 9.89
80(X) 4.000 3,364 318 12.51 3.85 1.047 880 8.89
4 40(S) 4,500 4.026 237 1079 551 1.178 1.055 12,73
80(X) 4,500 3.826 337 14.98 4.98 1.178 1,002 11,50
5 40(s) 5.563 5.047 .258 14.62 8.66 1,456 1,321 20.01
80(X) 5.563 4,813 375 20.78 7.87 1.456 1,260 18.19
A 40(s) 6.625 6.065 .280 18.97 12.51 1.735 1.587 28.99
80(X) 6.625 5761 432 28,57 11,29 1.735 1.510 26,07
§ 40(s) 8.625 7.981 322 28.55 21.6 2.26 2.090 50.0
80(X) 8,625 7.625 .500 43.39 19.8 2.26 2.006 45.6
40(S) 10.750 10.020 3485 40.48 34.1 2.8 2,62 78.9
10 60(X) 10.750 9.750 .500 54.70 32.4 2.81 2,55 74.7
80 10,750 9.564 .593 64.33 3 2.81 2,50 71.8
30(8) 12,750 12,090 .330 43.80 49.6 3.34 317 115.0
12 40 12.750 11,938 406 53.53 48.5 3.34 313 11.9
(X) 12,750 11,750 .500 65.40 46,9 3.34 3,08 108.0
80 12,750 11.376 487 88.51 44,0 3,34 2.98 101.6
30(s) 14,000 13,250 375 54.60 59.8 3.67 3.46 138.0
14 40 14,000 13125 438 63.37 58.5 3.67 3.44 135.3
(x) 14,000 13.000 .500 72,10 55.8 3.67 3.40 133.0
80 14,000 12.500 750 106.21 51.2 3.67 3.27 122.7
30(8) 16,000 15,250 375 62.40 79.1 4.18 3.99 183.0
16 40(X) 16,000 15.000 .500 82.77 76.5 4,18 3.93 176.7
80 16.000 14.314 843 136,44 69.7 4.18 375 160.9
() 18,000 17.250 375 70.60 100.8 471 4.52 234,0
18 (X) 18.000 17.000 .500 93.50 98.3 471 4.45 227.0
40 18.000 16.874 562 104.75 97.2 471 4.42 224.0
80 18.000 16,126 937 170.75 88.5 471 4,22 204,2
20(8) 20.000 19.250 375 78.60 126.7 5.24 504 291.0
20 30(X) 20.000 19.000 .500 104,20 122.5 5.24 4.97 284.0
40 20,000 18.814 593 122.91 120.4 5.24 4.93 278.0
80 20.000 17.938 1.031 208.87 109.4 5.24 470 2527
20(S) 24,000 23,250 a75 94.60 184.6 6.28 6.08 426.0
24 (X) 24,000 23,000 .500 125.50 179.0 6.28 6.03 415.0
40 24,000 22.626 687 17117 174,2 6.28 5.92 402.1
80 24,000 21.564 1.218 296.36 158.2 6.28 5.65 365.2

*To change "Wt of Water in Pipe (Ib/ft)" to
1S is designation of standard wall pipe.
X is designation of extra strong wall pipe.

“Gallons of Water in Pipe (gal/ft)," divide values in table by 8.34,
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NOM. OUTSIDE WALL INSIDE TRANS- | MINIMUM | WEIGHT WT OF QUTSIDE
TUBE DIAM STUBBS | THICK- DIAM VERSE TEST OF WATER SURFACE
CLASSIFICATION SIZE GAGE MNESS AREA PRESSURE TUBE IN TUBE*
(in.) (in.) (in.) (in.) (sq in.) (psi) (Ib/f1) (Ib/f1) (sq fi/f)
HARD Vi % 23 025 325 083 1000 106 036 098
% v 23 025 A50 159 1000 144 069 REY
Va % 22 028 569 254 890 203 110 164
% % 21 032 81 514 710 328 224 229
1 1% 20 035 1,055 874 600 464 379 295
14 1% 19 042 1.291 1,309 590 681 566 360
S Typs 1% 1% 18 049 1.527 1.831 580 94 793 425
g 2 2% 177 058 2.009 317 520 1.46 1.372 556
e 2% 2% 16 085 2.495 489 470 2.03 2.120 687
Working
Pressure 3 % 15 072 2.981 6.98 440 2.68 3.020 818
I 3% 14 083 3.45% 9.40 430 .58 4.060 949
4 4% 13 095 3.935 12.16 430 4.66 5.262 1.08
5 5% 12 .109 4.907 18.91 400 6,66 8.180 1.34
6 8% 122 5.881 27.16 375 8.91 11.750 1.60
8 8% 170 7.785 47.6 375 16.46 20.60 213
HARD % Y 19 035 430 146 1000 198 043 13
Y % 040 545 1233 1000 284 101 164
% % 045 785 AB4 1000 454 1209 229
1 1% 050 1.025 825 880 653 358 295
1V 1% 055 1,285 1256 780 882 554 360
?L-:yh Type 1% 1% 060 1.505 1.78 720 1.14 770 425
250 Lb 2 2% .070 1.985 3.094 440 1.75 1,338 556
Working 2% 2% 080 2,465 477 580 2.48 2,070 687
Pressure 3 % 090 2.945 8.812 550 3.33 2.975 818
3% 3% .100 3.425 9.213 530 4.29 4.000 949
4 4% 210 3.905 11,97 510 518 5.180 1.08
5 5% 125 4875 18.67 460 7.61 8.090 1.34
6 6% 140 5.845 26,83 430 10,20 11,410 1.60
HARD Y % 21 032 an 076 1000 133 033 098
% Y 18 049 402 27 1000 269 055 131
YVa % 18 049 527 218 1000 344 094 164
% % 16 065 745 436 1000 641 189 229
1 1% 14 065 995 778 780 839 336 295
& 1V 1% 14 065 1.245 1.217 630 1.04 526 360
ovi. Type
g 1% 1% 15 072 1.481 1722 580 1.36 745 425
400 Lb 2 2% 14 .083 1.959 3014 510 2.06 1.300 556
Working 2% 2% 13 095 2.435 4,856 470 2.92 2015 687
Rigxiure 3 3% 12 109 2.907 8.637 450 4.00 2.870 8.18
A 3% " 120 3.385 8.999 430 512 3.890 949
4 4V 10 134 3.857 11.68 420 6.51 5.05 1.08
5 5% 160 4,805 18.13 400 9.67 7.80 1.34
6 8% 192 5741 25.88 400 13.87 11.20 1.60
SOFT Va % 21 032 31 076 1000 133 033 098
% 1] 18 049 402 127 1000 269 055 131
Va % 18 049 527 218 1000 344 094 164
Ya T 16 065 745 436 1000 641 .189 229
| 1% 16 065 995 778 780 839 336 295
G 1V 1% 14 065 1,245 1217 630 1.04 526 360
ovt, Type
ugn 1% 1% 15 072 1.481 1722 580 1.36 45 425
250 Lb 2 2% 14 083 1.959 3.014 510 2,06 1.300 556
Working 2% 2% 13 095 2.435 4,856 470 292 2015 687
Pratsure 3 3% 12 109 2.907 6.637 450 4.00 2,870 818
% 3% n 120 3.385 8.999 430 5.2 3.89 949
4 4% 10 134 3.857 11,68 420 6.51 5.05 1.08
5 5% 160 4,805 18.13 400 9.67 7.80 1.34
6 8% 192 5741 25,88 400 13.87 1.2 1.80

*To change "Wt of Water in Tube (Ib/ft)" to "Gallons of Water in Tube (gal/ft),” divide values in table by B.34,
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TEMP RANGE (F) COPPER TUBING STEEL PIPE
0 0 0
50 0.56 0.37

100 1.12 0.76
150 1.69 1.15
200 227 1.55
250 2.85 1.96
300 3.45 2.38
350 4.05 2.81
400 4.65 3.25
450 5.27 3.70
500 5.89 4.15

NOTE: Above data are based on expansion from 0°F but are sufficiently accurate
for all other temperature ranges.

s 6L®u5...v 6‘).' slol.m.u‘ ;_9‘).7{." 9 aal> o)‘..b| 9—9 JS-\?

[ S— M|
2L MIN. 3L MIN,
EXPANSION LOOP OFFSET
TUBE LENGTH—L (INCHES)
oD For Travel of

(in.) v 1 liwr | 27 i 2% | 3" 4" 5" 5"
% 10 15 19 22 25 27 30 34 38

1% 1m |16 20 24 27 29 33 38 42
1% 117 21 26 29 32 36 42 47

1% 12 18 23 28 31 35 9 44 51
2% 14 20 25 3 34 38 44 51 57
2% 16 22 27 32 37 42 47 56 62

3% 18 24 30 34 39 45 53 60 67
4% 20 28 34 39 44 48 58 66 75
5% 22 N k14 44 49 54 62 70 78
6% 24 34 42 48 54 59 68 76 83

ST 5 Ll o o aslin] Caoliess b oo¥sd sladlg) gl o0 dnogi olss V=5 Jgam

NOMINAL PIPE SIZE | DISTANCE BETWEEN SUPPORTS

(in.) (F1)

Ya - 1V 8

Ve - 2% 10

3 - 3% 12

4 - 6 14

8 - 12 16
14 .24 20

Sl kil 30 e s sl 0ol arogs Jolss A-F Jgao

TUBE OD DISTANCE BETWEEN SUPPORTS
(in.) (ft)
% 6
- 1% 8
1% - 2% 10
2% - 5% 12
6% - 8% 14
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SMOOTH BEND ELBOWS

'SMOOTH BEND TEES

90° 90° Leng 90° 43° -45° 180° | Flow-Thry Stralght-Thrv Flow
NOMINAL . " " . " s
PIPE Sid Red.t Street sid Strast $1d” Branch Ne Reduced | Reduced
(-1 ] |Reduction Va %
st
S| 2| LS REEE
o = | {4 @- (2% |
% 1.4 0.9 23 07 1.1 2.3 2.7 0.9 1.2 1.4
% 1.6 1.0 2.5 0.8 1.3 2.5 3.0 1.0 1.4 1.6
¥ 2.0 1.4 3.2 0.9 1.6 3.2 4.0 1.4 1.9 2.0
1 2.6 17 4.1 1.3 2.1 41 50 17 23 2.4
Wa 3 23 54 1.7 3.0 56 7.0 23 3.1 13
1% 40 2.6 8.3 2.1 14 63 8.0 2.6 37 4.0
2 50 3 8.2 2.6 4.5 8.2 10 33 4y 50
% 6.0 41 10 3.2 5.2 10 12 4 56 8.0
3 7.5 5.0 12 40 64 12 15 50 7.0 7.5
Y% 9.0 59 15 4z 7.3 15 8 59 8.0 9.0
4 10 67 V7 5.2 8.5 17 21 6.7 9.0 10
5 13 8.2 21 65 n 21 25 8.2 12 13
6 16 10 25 79 13 25 30 10 14 16
s 20 13 - 0 - a3 40 13 18 20
10 25 16 - 13 - 42 50 16 23 25
12 30 19 - 16 50 60 19 26 10
14 34 2 — 18 - 55 48 23 30 34
16 38 24 s 20 - 62 78 26 35 38
1 42 29 — 23 = 70 85 29 40 42
20 50 33 — 2% — 81 100 33 44 50
24 60 40 — 30 = 94 115 40 50 40
e SV s Jole Jsb Vo= Jgu
GLOBET 60°-Y | 45° . Y ANGLET GATEH SWING CHECK}| LIFT CHECK
NOMINAL
PIPE
or
TUBE
SIZE 450R 60"
(in.)
% 7 [ 4 6 0.6 5
Yo 18 9 7 7 0.7 4
Ya 22 11 9 9 0.9 8 Globe &
1 29 15 12 12 1.0 10 Vel
1% 38 20 15 15 .5 14
Same as
1% 43 24 18 18 1.8 16 Globe
2 55 30 24 24 23 20 Yalve**
2% &9 as 29 29 28 25
a 84 43 35 as 3.2 30
% 100 50 | 4 40 35
4 120 58 47 a7 45 40
5 140 71 58 58 6 50
6 170 88 70 70 7 40
s 220 115 85 85 9 80
10 280 145 105 105 12 100
12 320 165 130 130 13 120 als
14 360 185 155 155 15 135 Al
16 410 210 180 180 17 150 Volve
18 460 240 200 200 19 165
20 520 275 235 235 22 200
24 410 320 245 265 25 240

*Losses are for all valves in fully open position.
TThese losses do not apply to valves with needle point type seats.

Ilosses also apply to the in-line, ball type check valve.

**For "Y" pattern globe lift check valve with seat approximately equal to the nominal pipe diometer, use volues of 40° "Y" valve for loss. )
ttRegular and short pattern plug cock valves, when fully open, have same loss as gate valve. For valve losses of short pattern plug cocks
above & ins. check manufacturer.
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7 Equivalent Direct Radiation
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INITIAL TOTAL TOTAL
STEAM PRESSURE DROP PRESSURE DROP
PRESSURE IN
SUPPLY PIPING RETURN PIPING
(psig) (psi) (psi)
2 Ya )
5 1% 1Va
10 2V 2%
15 3% 3%
20 5 5

u—*—'l-' Slasd b (ot 5O <) sladly cos )b y-4 JS"\-?

- —_PRESSURE DROP PER 100 FT
PIPE W psi (1 0z) | % psi(20z) | Y psi (4 0z) | % psl (Box) | % psi (12 0z) | 1 psi | 2 psi
SIZE SATURATED PRESSURE (PSIG)
(in.) 3.5 12 | 3.5 12 3.5 12 | 3.5 12 | 35 12 | 35 12 | 35 12
Ya 9 1 14 16 20 24 29 35 34 43 42 50 60 73
1 17 21 26 3 37 46 54 L1 48 82 81 95 114 137
1 36 45 53 -1} 78 9 1m 138 140 170 162 200 232 280
1% 56 70 84 100 120 147 174 210 218 260 246 304 360 430
2 108 134 162 194 234 285 336 410 420 510 480 590 710 850
2% 174 215 258 310 378 460 540 460 480 820 780 950 1,150 | 1,370
3 318 380 465 550 660 810 960 | 1,140 | 1,190 | 1,430 | 1,380 { 1,670 | 1,950 | 2,400
3% 462 550 670 800 990 | 1,218 | 1,410| 1,700 | 1,740 | 2,100 | 2,000 | 2,420 | 2,950 | 3,450
4 726 800 950 | 1,160 1,410 | 1,690 1,980 | 2,400 | 2,450 [ 3,000 | 2,880 | 3,460 | 4,200 4,900
5 1,200 | 1,430 | 1,680 | 2,100 | 2,440 | 3000 | 3570 | 4250 | 4380 | 5250 | 5100 | 100 | 7.500| 8,600
6 1,920 | 2,300 | 2,820 | 3,350 | 3,960 | 4,850 | 5,700 | 7,000 | 7,200 | 8,600 8,400 | 10,000 | 11,900 | 14,200
8 3,900 | 4,800 | 5570 | 7,000 | 8,100 10,000 | 11,400 | 14,300 | 14,500 | 17,700 | 16,500 | 20,500 | 24,000 | 29,500
10 7,200 8,800 | 10,200 | 12,600 | 15,000 | 18,200 | 21,000 | 26,000 | 26,200 | 32,000 30,000 | 37,000 | 42,700 | 52,000
12 11,400 | 13,700 | 16,500 | 19,500 | 23,400 | 28,400 | 33,000 | 40,000 | 41,000 | 49,500 | 48,000 | 57,500 | 47,800 | 81,000
S P B EPCIUIS UL SUP-F PUN UV RN (L B PR
PIPE PRESSURE DROP PER 100 FT
SIZE| Y psi (Y2 ez) 1/24 psi (% ox) Yis psi (1 oz) % psi (2 02) Ya psi (4 ox) Y2 psi (8 oz)
(in.) [wet* | Dry ] Vac | Wet* | Dry I Vac | Wet* ! Dryq_ Vac We!‘i Dry I Vac Wa!“l Dry | Vac We!*l Dry I Vac
RETURN MAINS
A 42 7100 142 200 283
1 125 62 145 71 143 175 | 80 175 250 103 249 350 115 350 494
1% 213 130 248 149 244 300 168 300 425 27 426 600 241 600 848
1% 338 206 393 236 388 475 265 475 675 340 674 950 378 950 1,340
2 700 470 810 535 815 | 1,000 575| 1,000 | 1,400 740 1,420 | 2,000 825| 2,000 2,830
2% |1,180 760 1,580 868| 1,360 1,680 950( 1,680 2,350 1,230| 2,380 | 3,350 | 1,360( 3,350 4,730
3 1,880 | 1,460 2,130 | 1,560 2,180 | 2,680 | 1,750| 2,680 | 3,750 | 2,250 | 3,800 | 5,350 | 2,500| 5,350 7.560
3% [2,750 | 1,970 3,300 | 2,200 3,250 | 4,000 | 2,500| 4,000 | 5,500 | 3,230| 5,680 | 8,000 | 3,580| 8,000 11,300
4 3,880 | 2,930 4,580 | 3,350| 4,500 | 5,500 | 3,750| 5,500 | 7,750 | 4,830| 7,810 {11,000 | 5,380|11,000 15,500
5 | 7,880 9,680 13,700 19,400 27,300
6 12,600 15,500 22,000 31,000 43,800
RETURN RISERS
Y 48 48 143 48 175 48 249 48 350 494
1 113 113 244 113 300 113 426 13 400 848
1% 248 248 388 248 475 248 674 248 950 1,340
1% 375 375 815 375| 1,000 375| 1,420 375| 2,000 2,830
2 750 750| 1,360 750| 1,680 750| 2,380 750| 3,350 4,730
2% 2,180 2,680 3,800 5,350 7,560
3 3,250 4,000 5,680 8,000 11,300
3 4,480 5,500 7,810 11,000 15,500
4 7,880 2,680 13,700 19,400 27,300
5 12,600 15,500 22,000 31,000 43,800

*Vac values may be used for wet return risers and mains.



A

Cqdlalizn by b omb lid b pes jo ladlg) 3 )b F-Q Jou

TWO-PIPE SYSTEM ONE-PIPE SYSTEM

PIPE Up-feed | Vertical | Riser

S_IZE Vertical Horizontal | Supply | Con- Run-

(in.) Risers | nectors | ouls
A B* ct D} E F
Y 8 — & | = 7
1 14 9 1 7 7
1% 31 19 20 16 16
1% 48 27 38 | 23 16
2 97 49 72 42 23
2% 159 | 99 116 — | 4
3 282 175 200 | — | 65
3% 387 288 286 —_ 119
4 511 425 380 - 186
5 1,050 788 — — 278
6 1,800 1,400 —_ - 545
8 3,750 3,000 — - -
10 7,000 5,700 — — —
12 11,500 9,500 — — —_
16 22,000 19,000 —_ - —

*Do not use Column B for pressure drops less than Y4 psi/100 ft of
equivalent length,

tPitch of horizontal runouts to riser should be not less than %3 in./f1.
Where this pitch cannot be obtained, runouts over 8 ft in length should
be one pipe size larger than called for in this table.

}Do not use Column D for pressure drops less than 1,/24 psi/100 ft of
equivalent run except on sizes 3 in, and larger.

iz slas )5 Cqz solpiinn sloas B-9 Jgu=

- . Thermo- | Thermo- Free Inverted Float &
Appllcatlon static dynamic Float Bucket Thermostatic
Drip & Tracing
Main Drip to 30 PSIG 1 2 3 2
to 300 PSIG 1 2 3 2 3
to 650 PSIG 1 2 3
to 2500 PSIG

Steam Tracing 1 2 2 2 2

Process

Heat Exchanger to 20 PSIG 2 1 2 1
to 150 PSIG 1 1 2 1
to 300 PSIG 1 2 1
to 600 PSIG 1

Cooker/Reactor to 15 PSIG 2 1 3 1
to 60 PSIG 1 1 3 1
to 150 PSIG 1 1 3 1
to 600 PSIG 2 1

Pressing to 100 PSIG 1 1 2 1
to 300 PSIG 1 2 2 2

Reboiler 2 1 3 1

Raotating Cylinders 2% 1 2

Sterilizer 1 2 2

Tank Heating Storage 1 2 2
Line Heater 1 2 2

Evaporator 1 2 2

HVAC

Air Heating Coils  to 15 PSIG 2 1 3 1

to 60 PSIG 2 1 2 1

to 250 PSIG 2 1

Radiatar 1

Unit Heater 1 1 2 1

Absorption Chiller 2 1 2 1
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DESIGN

SAFETY FACTOR

Draining steam main
Draining steam riser
Between boiler and end of main
Before reducing valve
Before shut-off valve
Draining coils
Draining apparatus

3to1
2to1
2to1
3to1
3to1
3to1
3to1
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Btu/hr.ft° sash
20° NORTH LATITUDE AM SUN TIME PM 20° SOUTH LATITUDE
Time of Year Exposure [ 7 8 9 10 | Il |[Noon]| | 2 3 4 5 [ Exposure Time cf Year
North 28 | 4] 33 25| 19f a7 us | 17| 19| 25| 33| _41 | 28 | South
Northeast 81 [ 154 ] 144 1122 83 38 15| 14| 14| 14] 12 9 3 Southeast
East 8l [T48 | 160 | 143] 96| 41| 14 ) 14] 14] 141 12 9 3 | East
Southeast 28| 62| 73| 66 44 21 14 [ 14 14 14 12 9 3 Northeast
JUNE 21 South 3 gl 12| 4] a4l 4] 14 14| 14| 14| 12] 9 3 | Nerth DEC 22
Southwest 3 9| 120 14] 14) 14] (4] 21| 44| 66| 73| 62 | 28 | MNorthwest
West 3 9 12| 14] 14| 4] 14| 41| 96[143[160 148 | 81 West
Northwest 3 gl 12| 14 14] 14| 15| 38| 83| 122 144 [ 154 | 8I Southwest
Horizontal 11| 60121 [ i76) 216 232] 250 f232 (216|176 ] 121 [ 60 | 11 Horizontal
North 200 28| 23| 17| us| 4| 14 [ 14| 15| 17| 23| 28| 20 | South
Northeast 700132 1138 (11 73] 31 14 | 14 14| 12| 12 8 3 Southeast
JULY 23 East 75 (148 | 163 | 145] 99| 46| 14 | (4] 14] 13] 12 81 3| East JAN 21
Southeast 3t 70 85| 79 57 29[ 14 | 14| 14| 13] 12 8 3 Northeast
& South 3 g 12| 13| 14] 14| 14 14| 14] 13| 12 8 3 North &
Southwest 3 8] 12 13] 14| 14| 14| 29| 67| 79| 85| 70 | 3| Northwest
MAY 21 est 3 g 12| 13 4] 14 14| 46 99145163 [ 148 [ 75 | West NOVY 21
Northwest 3 B 12 13 14 1414 30 F3{ 101 f138]132 | 71 Southwest
Horizontal 8| 55 (118 175|216 240[ 251 |240 | 216|175 [ 118 | 55 8 | Horizontal
North s 1o 10 13 14 14 14 14 14 13] 11| 10| & | South
Northeast 45 [0 fiB | 89| s0] 18] 14| 14| 14] 13] 11 7|1 2| Southeast
AUG 24 East 53 [ 142 | 165 ] 149 106] 5l 14 4] 141 13 Il 7 2 East FEB 20
Scutheast 29 [ B9 [ 113|108 98| S5 20 [ 14 14 13] 11 7| 2| Northeast
& South 2 70 00| 14| 20| 24| 26| 24| 20| 14| 1l 7 2 North &
Southwest 2 7 1 13 14 14 20| 55) 98] 108|113 ] 89 | 29 Northwest
APR 20 Woest 2 T 00 3] 14] 14 1451 |106]149 [ 165 ] 142 | 53 | Woest OCT 23
Northwest 2 700 13 14 14| 14| 18] 50| 83 [TI8| 111 | 45 | Southwest
Horizontal 5| 48 | 107 | 167 210]235] 247 |235[210 [ 1671107 | 48 5 Heorizontal
North o e 10 3| a4l taf 14 04| 4] 3] 11| 6] 0 South
Northeast O 83| 87| 59| 22| 14 14| 14| 14 13| 1 &1 0| Southeast
SEPT 22 East 01301863 ]|149]104] 45| 14 | 14] 14] 3] 11 6] 0| East MAR 22
Southeast o 99 1as 140|120 84 41 | I15] 14| 3] 11 b 0 Northeast
& Seuth 0 8| 22| 38| 52| 63| &5 | &3 | 52| 38| 22 8| 0| North &
Southwest O 6 1] i3] 14] 5] 41| 84]120]140]136] 99| © | MNorthwest
MAR 22 Wost 0 S 1T 13 14 14] 14 45]ro4 149163130 0 [ West SEPT 22
Northwest 0 S 10 13| 14| 14| 14| 14| 22| 59| 87| 83 0 | Southwest
Horizontal Of 30| 93| 153|198 225| 233 |225| 198|153 | 93| 30 o] Heorizontal
North o 4| 9] 1z 3] 14 ra[14] 13| 1z] 9| 4] 0] South
Northeast O 44| 52| 29| 13| 14| 14| 14 13| 12 9 4 0 Southeast
OCT 23 East 0] 99 |147 [ 141 {100 49| 14| 14| 13] 12 9| 4] 0| East APR 20
Southeast 0 g1 146 (160 | 145 [ 19| 74 [ 27 13| 12 9] 4| 0 Northeast
& South 0| 21| 50| 76| 93| 106|111 (106 93| 76| 50| 21 0 | North &
Southwest 0] 4] 9] 12) 13| 270 74 [119] 149|160 146] 9| 0 | Morthwest
FEB 20 West 4] 4 9 12 13 14l 14 [ 49| 100 [ 141 | 147 | 99 0 West AUG 24
Northwest 0| 4 90 12 13| 14| 14| 14 13 29| 52| 44| 0| Southwest
Horizontal 0 18| #8 [127 171 | 196|208 |196 | 171 (127 | &8 ] 18 | O | Horizontal
North 0 3 gl 1 p o3 o] 3ol 8 3| 0 South
Mortheast O] 24| 26| 14] I3 13 13 131 13 N 8 3 0 Southeast
NOV 21 | East O 71 J128 {127 0 91| 43 13 ]3] 13 ] I 81 3 0 | East MAY 21
Southeast O 73 [ 144 [164 [ 158 [ 135] 91 | 46| 16| 11 8 3 0 Northeast
& South O 28 | 69 | 100 [ 123 | 136 4] [136 123 |[I00 | 6% | 28 0 Nerth &
Southwest 0 3 81 11| 16] 46| 91 |135/[158 | 164|144 73 | O | Northwest
JAN 21 West 0 3 81 11 w2 13 13 [ 43|91 [127 [ 128 71 0 ost JULY 23
Northwest 0 k| B ML q2 3] 1313 13 14| 26| 24| O | Southwest
Horizontal 0 51 48 [101 [ 146 {172] 180 |172 [ 146|101 | 48 5| 0 | Horizontal
North 0 2 bz szl 7 2 0 South
Northeast O 14 |18 12 12 13 13 13| 12] 1 7 2 0 | Southeast
East O | 56 |1ig Ji21 ] 85 ) 34f 13 |13 ] 12| 1t 7 2| 0 | East
Southeast 0| 59 (139 [167 ] 159 [ 134 97 J &0 | 20 | I 7] 2 0 | Northeast
DEC 22 South Q1 25| 74 [1T1]132 146149 J146 (132 |11 74| 25| O | North JUNE 21
Southwest 0 2 74 01 20] 0 97 134 (159 [167 0139 ] 59 [ 0 | MNorthwest
West 0 2 7z T 3a 85 [121 g | 56 [ 0 | West
Northwest 0 2 7 I 12 13 13 113 12 12] 18 14 0 Southwest
Heorizontal 0 41 36| 92 135|161 170 161 | 135 | 92| 28 4 0 Horizontal
’ Steel Sash, or ; Dewpoint Dewpoint South Lat,
f:ci‘::sgia;: No Sash Haze Altitude Decrease From 47 F | Increase From 67 F Dec. or Jan.
X 1/.85¢r 117 ~15% (Max,] | +0.7% per 1000 Ft + 7% per I0F — 7% per IOF + 7%
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Btu/hr.ft” sash
30° NORTH LATITUDE AM SUN TIME PM 30" SOUTH LATITUDE
Time of Year Exposure 6 7 8 9 10 [ 11 |Noon| | 2 3 4 5 [ Exposure Time of Year
Neorth 33 29 18 |4 14 14 14 14 14 14 18 29 33 South
Northeast 105 (1390130 | 97| 55| 19| 14| 14] 14| 4] 12| 10] 5| Southeast
East 108 | 15 161 [ 143 G8 | 44 14 14 14 14 12 10 5 East
Southeast 421 7 Q0 [ 90 73] 44| 17 14| 14| 14 12] 10 5 ortheast
JUNE 21 South S| tof 12 14 is| 19| 20 [ 19| 15| 14| 12| 10| 5| Neorth DEC 22
Southwest S| 10 12 14] 14 14] 17 ] 44| 73] 90| 90| 75| 42 | Northwest
Wost 5 10 12 14 14 14 14 | 44| 98 [ 143 | 1861 [ 156 ] 108 West
Northwest 5|10 12| 4] 14| 14[_1a | 19| s5] 97130 105 | Southwest
Heorizontal 191 &1 [ 131 | 180217 |240| 250 |240| 217 | 180 | 131 [ &I 19 Horizontal
North 22| 20 14 ] a3 14| 14 14| 14] 14 13] 14] 20 22 | South
Northeast 93 | 131|123 | 89| 46| 16| 14| 14| 14 13| 12 9| 4| Southeast
JULY 23 East 100 [ 155 | 164 | 145] 99| 44 14 14 14 13 12 9 4 East JAN 21
Southeast 421 B2 100 |r1oo| 83| s3] 22| 4] 14| 13] 12 g 4 Northeast
& South 41 9 12] 1 200 27) 30| 27 20| 14| 12 9| 4| North &
Southwest 4 q |2 |3 14 14 |4 | 53] 83 [100 (100 | B2 | 42 Nerthwest
MAY 21 West 4 G 12 13 14 14 T4 1 24 99 [145 [Te4 [ 155 [ 100 West NOY 21
Northwest 4 9 12 13| 14 14| 14| 16| 46 89123131 | 93 Southwest
Horizontal 1S ] 66| 123 | 176|214 | 23&| 246 [236| 214 | 176 | 123 | &6 I5 Heorizontal
North 61 8 1| i3] 13 14 14 4] 13| 13] 1 8| & | South
Northeast S50 108 [ 100 ] 66| 27| 14| 14 | 14 13| 13| 11 8 2 Southeast
AUG 24 East 66 | 147 [165] 148 [ 102 ] 46| 14 | 14| 13| 13| 11 8 2 East FEB 20
| Southeast 798 [T27 [ 129 [ 112 | 82| 39 [ 15| 13| 13| 11| 8] 2| Northeast
& South 2 8| 13| 27| 47| 58] 63 | 58| 47| 27| I3 8 2 North &
Southwest 2 81 Il 131 43 15 391 82| 112129 [127] 98] 37 Northwest
APR 20 West 2 81 1T 13 13 14 14 | 46| 102 | 148 [165] 147 | &6 | West OCT 23
Northwest 2 8| Il 13] 13| 14| 14| 14| 27| 66[16G0) 108 | 55 Southwest
Heorizontal & 47 [ 107 [ 161 [200) 225] 235 [225] 200 | 61 | 107 [ 47 b Horizontal
North 0 5 10 12 13 14 14 14 13 12 10 5 0 South
Northeast O 74| 90| 40| (5| 14| 14| 14] 3] 12] 10 5 0 | Southeast
SEPT 22 East 0124|158 [144)103) 48] 14 ] 14| (3] 12 0] 5| 0| East MAR 22
Southeast of 98131 152 141 [ 113] 67 ] 251 13| 12] 10 5 0 Northeast
& South ] g 18 60| 82| 98] 105 | 98| 82| &0 18 g 0 North &
Southwest 0 S| 10 12) 13| 25| 67 [113] 141|152 131 | 98 0 Northwest
MAR 22 West [4] [ 10 12 [K] 14 14| 48] 103 | 144 [ I58 | 24 0 West SEPT 22
Northwest 0 s 10] 12| 13] 14) 14| 14| 15| 40| 901 74 0| Southwest
Horizontal 0| 25| 81| 135 179|202 212 |202| 179 | 135 | 8I 25 Q Horizontal
North 0 3 8 I 12 i3 141 13 12 11 8 3 0 South
Northeast o) 33| 3¢9 18 12 13 14 13 12 al 8 3 0 Southeast
OCT 23 East 0] 791135132 94| 43| 14 ] 13| 12] 11 8 3 0 | East APR 20
Southeast O 73| 142 [ 163 ]159] 136 92 ] 47 151 TI 8 3 0 Northeast
& South 0 18 57 | 92| 121 | 139) 145 [ 139 121 92 | 57 18 o] North &
Southwest 0 3 81 Il 15 47] 92 | 136 159|163 [ 142 73 0 Northwest
FEB 20 West 0 ] ] I 127 13] 14 43| 94 [132[138} 79 0 West AUG 24
Northwest o] 3 8 11 12 13 14 13 12 18| 39| 33 0 Southwest
Horizontal 0 & 45 1 100 143 [ 171 179 [171 | 143 | 100 49 ] 0 Horizontal
North of 1] & o vi[ rz2f 2|2l ] 9] & 1| o] South
Northeast o 8 16 9| 1] 12f 12 12] 11 9| & I 0 | Southeast
NOV 21 East 0] 271109 f11&6] 83] 35 12 12] 11 9 [ I Q East MAY 21
Southeast O 281127 [1ar 162 ] 143] 104 | &4 23 9 [ 1 0 Northeast
& South O| 10 68| 109 137 | 154 159 [154 | 137 | 109 | &8 10 0 North &
Southwest 0 I [ 9] 23| 64 104 |143] 162 | 161 | 127 | 28 0 Northwest
JAN 21 Woest [\] [ ) 9 [l 12 12 | 35| 83116109 27 0 West JULY 23
Northwest 0 | b 9 1] o2y 1212y 1 g1 16 8 0 | Southwest
Horizontal 0 20 27 711109 136] 145 [136] 109 | 71 | 27 2 0 | Horizontal
North ol of 4| 9f v 12| 1212} 1 91 4 0| 0] South
Northeast 0 0 10 9 I 12 12 12 I 9 4 o 0 Southeast
East 0 0| 92]105] 80 32 12 [ 124 11 G 4 0 0 East
Southeast 0 O TT4IS7|TeZ | T43] 108 | 72| 28 9 4 0 0 Northeast
DEC 22 South 0 Of 64| 113} 142|159 |6§ 159 ] 142 [ 113 ]| 64 o o] North JUNE 21
Southwest 0 0 4 91 28] 72] 1 143 | 162 [ 157 | 114 0 0 Northwest
Woest 0 0 4 9 [ 12 12 | 32| 8O (105 | 92 [] 0 West
Northwest of of 4 9 1] o2 2| 12f 1 91 10| 0| 0| Southwest
Horizontal 0 0 19 60| 97| 122 131 [122] 97 | &0 19 0 0 Horizontal
¥ Stoel Sash, or y Dewpoint Dewpoint South Lat.
%ool‘:;g;;: No Sash Haze Altitude Decrease From 67 F | Increase From 67 F Dec. or Jan.
X 1/.85 or 117 = 15% (Max.) +0.7%, per 1000 Ft + 7% per IOF — 7% per 10 F + 7%
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Btu/hr.ft” sash
40° NORTH LATITUDE AM SUN TIME PM 40° SOUTH LATITUDE
Time of Year Exposure -] 7 8 9 10 [ 11 [Noon| | 2 3 4 5 [} Exposure Time of Year
North 324 20 12 13 14 14 14 14 14 13 12| 20| 32 South
Neortheast 118 4133] 112 73 30 14 |4 14 |4 13 12 10 b Southeast
East 126 | 161 | 162 [ 142 ] 95| 44 14 14 |4 13 12 10 [} East
Southeast 51 88 [ 109 [ I 99 71 34 14 14 13 12 10 & Northeast
JUNE 21 South [} 10 12 19| 35| 44| 54 | 44| 35 19 12 10 [ North DEC 22
Southwest 61 10 12| 13 14| 14] 34 ] 71 ] 99[111]10%] 8 51 Northwest
West &1 10 12 13 14 [4] 14| 44| 95[ 142|162 161 | 126 West
Northwest 6 10 12 13| 14| 14 14 14] 30( 73| 11233 )18 Southwest
Heorizental 30| B2 034 | 179210 |232) 237|232 | 210 179|134] B 3 Horizontal
North 24 14 |2 13 14 | 4 14 14 14 13 12 14 24 South
Northeast 106 | 127 | 105 | 66| 26 14 |4 14 14 13 12 10 5 Southeast
JULY 23 East 118161 [ 164 ]144] 98| 43 14 14 14 13 12 10 5 East JAN 21
Southeast Sal g6 119125 10| 82 42 15 14 I3 12 10 5 Northeast
& South 51 10 13 26| 44| 63| &9 | 63| 44| 26| 13 10 5 North &
Southwest 5 10 12 13 14 15] 42| 82| 110]125] 119 96| 54 Northwest
MAY 21 West 5 10 12 13 14 14 14 ] 437 98 [ 144 [ 164 ] 161 [ 118 West NOV 2]
Northwest 51 10| 12| 13| 14| 14| 14| 14| 26| &6[ 105|127 | 106 | Southwest
Harizontal 24 | 73| 126 | 171|203 | 2251 233 | 225 203 | 171 | 126| 73 | 24 Horizontal
North 70 8 0] i3] 4] 14 140 14| 4] 03] 11 g8 7| South
Northeast 68 | 102 | 82| 46| 16| 14| 14| 14 14| 13| 1l 8 3 Southeast
AUG 24 East 84 | 147 [ 162 | 145] 101 [ 45| 14| 14 141 131 11 8 3 East FEB 20
Southeast 48 | 105 138 [ 146 | 139 | 107] 66| 25 14 13 Il 8 3 Northeast
& South 3 8| 24| 51| 89| 97| 102 | 97| 89| 51| 24 8 3 North &
Southwest 3 81 Il 13 14| 25| 46107 ] 139] 146 (38] 105 ] 48 Northwest
APR 20 West 3 8 I 13 14 14 14 ] 451 101 | 145] 162 ] 147 [ 84 West OCT 23
Northwest 3 8| 11| 13| 14| 14 14 14| 16| 46| B2| 102 | 68 Southwest
Horizontal 9| 47100 | I50| I185] 205| 214 | 205 185| 150 | 100 | 47 9 Horizontal
North 0 D 9l 12 13 13 14 13 13 12 9 [ o] South
Nartheast O 51| 58 26| 13| 13| 14| 13| 13| 12 9 5 0| Southeast
SEPT 22 Eas? 0| 1161491139 99| 45| 14 13! 13| 12 9 5 0 | East MAR 22
outheast 0| 95| 144 [ 162] 157 133] 90 41 T4] 12[ 9] 5] O WNortheast
& South 0 12| 44 BI| 110 122] 140|122 110 8I 44 12 g North &
Southwest 0 5 9] 2] 14| 41| 90 |133| 157 | 162 144 95 0 Northwest
MAR 22 West 0 5 9] 12 13 13 14 45] 991 139] 149 |16 Q est SEPT 22
Northwest 0 5 9 12 13| 13| 14| 13| 13| 2&| 58| S5I 0 Southwest
Horizontal 0 2l 67 | 124 153 | 176] 183 |76 153 | 124 &7 ] 21 0 Horizontal
North 0 2 ) 10 I 12 12 12 I 10 b 2 0 South
Northeast 0] 35| 33| 12| I 12 120 12y 11 10 b 2 0 Southeast
OCT 23 East 0l B5] 117 ]122] 88 39 12 12 |1 10 b 2 0 East APR 20
Southeast Of 8I[ 132[ 161 163] 144 107 ] &3] 20 10 [ 2 0 Northaast
& South Of 21| 59 | (04| 137 154] 162 | 154 137 ] 104| 59| 2I 0 North &
Southwest 0 2 b |0 20| &3] 107 | |44 |163] 161 ] 132] BI 0 Northwest
FEB 20 West 0 2 61 10 [ 12 1277 39] e8| 122 117] 85 0 West AUG 24
Northwest of 2f & 10| Jty 12| 12y 12] 11| 12| 33 35| 0 | Southwest
Horizontal 0 8| 29| 64 101 | 123] 129 | 123 | 10| b4 | 29 8 0 Horizontal
North 0 Q 3 7 9 10 Il |0 9 7 3 0 Q South
Northeast 0 of 12 7 g 10| 11| 10 9 7 3 0| 0| Southeast
NOY 21 East 0 0] 91 (100] 74| 33 1 10 9 rd 3 0 0 East MAY 21
Southeast 0 O[TO9 [ 144 1586 [ 144 116 ] 70[ 27 7 3 0 0 Northeast
& South 0 0| 59 | 104 139 168] [66 ] 158 | 139 | 104| 59 0 0 | North &
Southwest 0 o 3 71 27 70 1TA ] 144 156 | 144 109 0 0 Northwest
JAN 21 est 0 [§] 3 7 9 10 Al 33 741100 91 1] 0 Wast JULY 23
Northwest 0 0 3 7 g1 10| 11| 10 3 7| 12 0 0 | Southwest
Horizontal 0 O 16} 43| 73| 92 103 | 92| 73| 43| & 0 0 Horizental
North 0 0 2 ) 9 10 10 10 9 6 2 0 0 South
Northeast 0 0 7 b 9] 10l 0] 10 9 6 2 0| O Southeast
ast 0 Ol 72, 86| 681 31 10 10 9 -3 2 0 Q East
outheast 0 0| 88 134|148 142 II5| 73| 30 7 2 0 V] Northeast
DEC 22 South 0 O| 51| 99| 134 158] 165|158 134} 99| 51 0 0 Nerth JUNE 21
Southwest 0 0 2 7 30| 73] IS | 142|148 134| 88 0 0 Northwest
West 0 0 2 [} 9 o] 10} 31 L8] 86| 7 0 0 West
Northwest 0 0 2 [ e 10| 10| 10 9 b 7 0 0 Southwest
Herizontal 0 0 8 32 55 T8 85 76 55 32 8 o] o} Horizontal
: Steel Sash, or ’ Dewpoint Dewpeint South Lat.
Sé’;::gg::: No Sash Haze Altitude Decrease From 67 F | Increase From 67 F Dec. or Jan,
X 1/ B850 |17 —15% {Max.) +0.7%, per 1000 Ft + 7% per IOF - 7% per 10F + 7%
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VENETIAN. BLIND OUTSIDE SUADING OUTSIDE
GLASS 45° horiz. or vertical VENETIAN BLIND SCREEN AWNING
FACTOR . 45° horiz. slats vent. sides & top
TYPE OF GLASS NO or ROLLER SHADE 17° horiz. slats
SHADE Light on
Light | Medium | Dark | Light | Outside | Medium | Dark Light | Med. or
Color Color Color| Color | Darkon| Color Color Color Dark
Inside Color
ORDINARY GLASS 1,00 56 b5 .75 15 A3 .22 A5 .20 .25
REGULAR PLATE (/s inch) 94 .56 .65 T4 4 12 21 14 9 24
HEAT ABSORBING GLASStT
40 to 48% Absorbing .80 .56 62 72 .2 A .18 A2 & .20
48 to 56%, Absorbing 73 53 59 62 1 .10 6 Nl A5 .18
56 to 70% Absorbing b2 51 54 56 10 .10 4 10 12 16
DOUBLE PANE
Ordinary Glass .90 54 .61 b7 14 2 .20 4 A8 22
Regular Plate .80 .52 59 45 A2 Al .18 2 16 20
48 to 569, Absorbing outside;
Ordinary Glass inside. 52 36 39 43 A0 A0 NE .10 .10 13
48, for 58k, Abaerbing outsids 50 | 38 | a9 43| .o g | NE T )2
Regular Plate inside.
TRIPLE PANE
Ordinary Glass .83 .48 .56 b4 12 1 .18 2 16 20
Regular Plate 69 47 52 57 .10 10 A5 1o 4 A7
PAINTED GLASS
Light Color .28
Medium Color 39
Dark Color .50
STAINED GLASS}
Amber Color .70
Dark Red 56
Dark Blue 60
Dark Green 32
Greyed Green 46
Light Opalescent 43
Dark Opalescent 37
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NORTH SUN Jan, 21| Feb, 20 | Mar. 22| Apr. 20| May 21 | June 21| July 23 | Aug. 24| Sept. 22 | Oect. 23 | Nov. 21 | Deec. 22 SUN
LATITUDE TIME AT [ Az | ATt | Az [ AIt] Az | AH] Ax | AR] Az | Alf] Az | Al ] Az [AR] As | AR] Az [ Alf] Az | A AR] Az | TIME
&AM &AM
7 14 L401f 150102 15] 9015 78 14 | 69|14 [ 66| 14| 69} 15| 78115 FOFIS | 102§ 14 111 |14 [t14 | 7
] 28 [113) 30 1103)30 )| B9(30)| 77|28 | 67|27 | 63| 28| 47)30| 7730 | 89 {30 (103 )28 {413 [27 |17 [ @
9 42 117) 44 [106] 45| 89| 44 | 74| 42| 63|41 | 58 | 42| 63|44 | 74|45 | 87144 | 106 142 [ 1i7 (41 (122 | 9
10 54 126) 58 [ 112] 60| B9 S8 8] 54 | 54|53 [ 49 | 54| 54|58 | 68|60 | B9 58 | 112 |54 1126 [53 |131 [0
1" 65| 144) 70 [ 127] 75 BB) 71 ) S3| 65| 36|62 | 32) 65| 36|71 | 53| 75| 8B |71 127 165 |i44 (62 |148 | 1]
LAT 12N 70 [180) 79 {18090 | o)79| o7 | ose7 | OfJ70f 0}79| 0|90 | O]79 |80 |70 |180 67 |I1BO [IZN
0* IPM | &5 |216] 71 233 75 [272] 71 [307 [ &5 [324 [ 62 [328 [ 65 [ 324 [ 71 | 307 | 75 | 272 | 71 |233 {45 216 |62 |212 1 PM
2 54| 234) 58 |248) 60 [ 271 | 58 | 292 54 [306 ] 53 [311 | 54 [306| 58 [292] 60 | 271 | 58 | 248 | 54 1234 |53 |229 | 2
3 42 | 243 44 | 254 45| 271 | 44 | 286 42 [ 297 | 41 |302 | 42 [ 297 | 44 | 286 | 45 271 | 44 [254 [ 42 (243 |41 (238 | 3
4 28| 247) 30 ) 257| 30 |271| 30 (283 | 28 |293 ) 27 {297 | 28 | 293 | 30 [ 283 | 30 | 271 |30 | 257 | 28 | 247 (27 |243 | 4
5 14249 15| 258 15| 270f 15| 282| 14 [ 291} 14 {294 | 14 | 290 | 15| 282 15 |270 | 15 (258 | 14 (249 |14 |245 | &
[ 6
6 AM 1| 90] 2| 78f 3| 70) 4] &7 3| 70| 2] 78| 1| 90 b AM
7 10 f113f 120103 15 92f 16| 81|17} 72018 | e8] 17| 72|16 81115 92112 [103 (10 J113 | 9 |16 7
8 24117 27 4108] 30| 95| 31| 83| 32| 72{32 | B[ 32| 72|31 | 83) 30| 95|27 [ 108 |24 [ 117 }23 | 121 s
9 I7(124] 41 f115] 44| 99| 46| 84) 46| 72{ 45| 47| 46| T2 4b| B4 44| 991 4) [ 1I5[37 1124135 1128 | 9
10 48 | 136( 54 | 125| 59 | 1061 &1 | B4| 60| 67|58 | &1 | 60| 6761 | 84|59 [106 |54 125 |48 | 136 (46 {139 |10
1 S7|155] 64| 144] 721 122] 75} 84| 73| 53|70 | 44| 73| S3| 75| 84|72 | 122 | &4 | 144 | 57 | 155 |83 156 |11
LAT 12N 60 [ 180f 69 {180 80| i80|89| o)80| of77| o]|80| ofs89] 0f[80]180 &9 [IBO [0 |1BO |57 180 fI2N
10° IPM | 57 1205| 64 |216( 721238 75 [276) 73 [ 307 | 70 |316 | 73 [307 | 75 | 276| 72 [ 238 | 64 | 216 |57 | 205 |53 (204 | VI PM
2 48 | 224 54 | 235| 59 | 254| 61 § 276 ) 60 | 293 | 58 |299 | 60 | 293 [ 61 | 276 | 59 | 254 | 54 235 | 48 | 224 |46 |221 2
3 37 | 236| 41 [ 245| 44 | 261 | 46 | 276 46 | 288 | 45 | 293 | 46 | 288 | 46 | 276 | 44 | 261 | 41 245 37 |236 |35 |232 3
4 24 | 243| 27| 252| 30| 265| 31 |277| 32 | 288 | 32 |292 | 32 (288 | 31 | 277 | 30 [ 265 | 27 (252 | 24 | 243 |23 [239 | 4
5 10 (247 12 | 257 15| 268 16 {279] 17 | 288 18 |292 | 17 | 288 | 16 | 279 15 |268 12 {257 |10 |247 | 9 244 | 5
& | 1270} 2)282| 3|290| 4 {293 | 3|290| 2|282| 1 |270 ]
b AM 40791 71 71| 8| eB| 7] I 4| 79 6 AM
7 S| 114 10| 106| 14| 95| 18| @4f 20| 75 (21 | 72| 20| 75| 18| B4 14| 95010 {106] 6 [114| 5117 7
8 11120 23 1i2) 28 | 100 32| 89| 34| 7935 | 75| 34| 79[32 | 89|28 [ 101 F23 (112 {19 [121 [17 [124 | &
9 30 [ 130) 36 [ 121 42 {108 44 | 94|48 | 82|48 | 77| 48| 82| 46| 94|42 | 108 |36 ]121 |30 130 |28 [133 | ¢
10 40 | 142f 47 [ 133] 55120 59 | 102 62 | 85| &2 | 77| 62| 85|59 |102| 55 | 120 |47 | 133 |40 |142 (38 145 |10
1 47| 158| 55| 152 b6 | 143 72| 117 | 75| 88|76 | 74| 7S | 88} 72 | 117 ]| 66 (143 |55 [152 |47 [158 |44 |163 |1
LAT 12N 50 ]180] 59 {180] 70 | 180 81 [i80] 20 0]87 0]%0 o[BI |180| 70 18059 [180 )50 |180 |47 |18C | I2N
20° I PM | 47| 202 55 (208| 66 (217 72 (243 75 [272| 76 (286 | 75| 272| 72 | 243 | 66 | 217 | 55 | 208 | 47 | 202 |44 | 197 | PM
2 40 | 218) 47 | 227| 55 | 240 59 | 258 | 62 | 275 | 42 (283 | 62 | 275 59 | 258 | 55 | 240 | 47 | 227 |40 (218 |38 1215 | 2
3 30| 230 26| 239 42 | 252 44 | 266 48 (278 | 48 |283 | 48 [ 278 [ 46 | 264 | 42 | 252 |36 (239 (30 (230 |28 |227 | 3
4 19 1239) 23 | 248 28 | 259 32 (271 34 [ 281 | 35 |285 | 34 {281 | 32 | 271 | 28 | 259 |23 [248 49 [239 |17 |23&6 | 4
5 6245 10254 14265 18 (276 20 {285 21 |288 | 20 | 285 | 18 [ 276 | 14 |265 |10 |254 [ & |246 | 5 |243 | §
5 4 [281) 7 [289] 8 [292] 7|289]| 4|28 L]
6 AM s soliof 72| | e9fi0f 72| & 80 LAM
7 2fns] w7} 3] 97] 19| 87| 23| 19|24 | 76| 23| 79f19| 87|13 ]| 97| 7 |107 | 2 |11§ 7
8 14 [124) 19 [ 116) 26 | 106] 31| 95|35} 86|37 | 82| 35| 86|31 | 95|26 |106 |19 | 116 |14 |124 J11 [126 | 8
9 24 [ 134) 30 {127 38 [ 116 44 [ 104 48 | 93|49 [ 88 | 48 | 93 |44 | 104 |38 | 116 }30 |127 |24 |134 |21 [136 | 9
10 32 [ 146) 40 | 141| 49 [ 130 S6 [ 117 61 | 10362 | 96| 61 | 10356 | 117491130 |40 | 141 |32 | 146 (29 [149 |10
" 38| 162) 46 | 159) 57 |15 | 67 f140| 73 {022 |75 (112 | 73 | 122 | 67 | 140 57 [ 151 |46 [ 159 |38 [162 |35 |1&4 | 1)
LAT 12N 40| 180| 49 | 180) 60 180f 71 [180) 80 [180| 83 |80 80 {18071 |180)| 60 [180 [49 | 180 |40 180 |37 |180 [I2N
30° I PM | 38| 198| 46 |201| 57 1209 | 67 [220] 73 |238| 75 |248 | 73 [ 238 &7 [ 220| 57 [ 209 |46 [201 | 38 [198 |35 [ 196 1 PM
2 32 [ 214] 40 [219] 49 | 230| 56 | 243 | 61 [257 | 62 [264 | &1 | 257 | 56 | 243 | 49 (230 [40 |219 [32 [214 [29 |211 2
3 24 | 226) 30 {233 ] 3B | 244 | 44 (256 48 (267 | 49 (272 | 48 [ 267 | 44 [ 256 | 38 {244 |30 [233 |24 [226 |21 224 | 3
4 141236 9| 244] 26 | 254 31 (265] 35 (274 | 37 |278 | 35 [ 274 | 31 [ 265 | 26 | 254 | 1 [244 | 4 1236 |11 [234 | 4
5 2| 245 7| 253} 13 | 263119 (273 23 (281 | 24 (284 | 23 (281 | 19 [273 | 13 [263 | 7 [253 | 2 |245 3
& 6 |280| 10288 |11 |291 | 10[288] & [280 [
s AM Tl 813 7ajas 723 14} 7| 81 6 AM
7 S{rof12) 99119 9124 | 83|26 (80|24 BI|I9| 91|12 99| 5|10 7
[] B [125] 15 f119] 23 110} 30 [102|35 | 93|37 | 89 (35| 93 {30 |102|23 [110]t5 |19 | 8 |125 | 5 127 | @
9 17 0136) 24 1131] 33 [ 122) 41 | 113 | 47 [104 | 49 | 100 | 47 | 104 |41 | 113 ]33 |122 [24 |131 |17 136 |14 |138 | 9
10 24 [ 149) 32 | 145] 42 | 138 51 (12957 {118 |60 {114 {57 [ i |51 [129]42 [138 [32 [145 [24 [149 |21 |i51 |10
1 28 | 164] 37 | 162 48 [ 157 | 58 [ (51| 66 [143 | &9 [ 138 | &6 | 143 | 58 | 151 | 48 |57 [37 |12 |28 [164 |25 |15 |11
LAT 12N 30 | 180) 39 {180 50 | 180 | &I |180| 70 |180| 73 |80 {70 |180 6! | 18050 |180 {39 [I80 |30 |180 [27 |[180 |I2N
40° IPM | 28 [196( 37 | 198 | 48 (203 | 58 209 | 66 217 | &9 (222 | &b [ 217 | 58 (209 | 48 |203 |37 {198 |28 {196 |25 |195 | PM
2 24 1211| 32 (215] 42 (222 51 (231 57 [242 | 40 |246 | 57 | 242 |51 [231 | 42 [222 |32 |215 |24 |211 |21 |209 | 2
3 17 {224 24 | 229( 33 | 238| 41 | 247 | 47 {256 | 49 |260 | 47 256 | 41 |247 | 33 |238 |24 (229 |17 (224 |14 |222 3
4 8 |235( 15 [241| 23 1250 30 | 258 | 35 |267 | 37 1271 | 35 {267 [ 30 [2%8 | 23 [250 |15 |241 | 8 {235 | 5 [233 | 4
s 51250| 12 261 ) 19 (269 24 [277 | 26 |280 | 24 | 277 | 19 [269 | 12 [261 | 5 |250 B
[ 71279113 J286 | 15 j288 | 13 {286 ] 7 [279 []
6 AM 9| e3|ts | 77118 | 74 f15]| 77{ 9| 83 & AM
7 10 {101 |18 | 94|25 | 88]27 {85 |25 | 88|18 | 94| 10 {101 7
[] 31125 a0 f120 19 4] 28 | 106 34 [100§37 [ 97 [ 34 fioo 28 |106] 19 fri4 10 121 ] 3 |r2s 8
9 10 1138 17 13427 (12737 {120 44 {114 [46 [110 |44 [114 37 [120{27 {127 |17 [134 10 [13B | & J139 | ¢
10 1S 1151| 23 [ 148 | 34 [ 143 ) 44 (13752 {131 |55 |128 |52 | 131 {44 [137 |34 [143 |23 [148 |15 |15t [12 |152 |40
" 19 1165] 27 | 164 39 | 160 | 49 (157 |58 [152 | &t |i51 |58 | 152 |49 [157 [ 39 | 160 |27 164 |19 [165 |15 fi66 |01
LAT 12N 20 [180] 29 | 180| 40 | 1BO| 5! |180] 40 | 180 je3 |i80 |60 [1BO St [i180]40 |80 |29 |180 [20 |180 |17 [igg |IZN
50°* VPM |19 11958 27 [196 | 39 |200 | 49 |203 | 58 |208 [ &1 [209 | 58 |208 |49 |203 |39 [200 |27 [i96 |19 fi95 |15 [194 | PM
2 1512091 23 212 34 | 217 | 44 |223 | 52 [229 | 55 232 | 52 |229 | 44 [223 | 34 [217 |23 212 |15 [209 |12 [208 | 2
3 1012221 17 1226 | 27 | 233 | 37 | 240 | 44 |246 |46 |250 | 44 |246 |37 |240 | 27 (233 |17 [226 |10 {222 | & |22% 3
4 3 ]235) 10 [239 | 19 | 246 | 28 | 254 | 34 1260 |37 |263 | 34 |260 |28 |254 | 19 (246 |10 j239 | 3 |235 4
5 10 (259 | 18 |266 | 25 (272 |27 |275 | 25 |272 |18 |28& | 10 |259 5
[ 9 {277 115 [283 |18 |286 | 15 [283 | ¢ J277 [
Siune | suN Ly 23 aug.24 Bept 22 [Oct. 23 [Nov.2t |Dac.22 [Jan. 21 [Feb.20 [Mar.22 [Apr.20 |May21 |[umezt | SUN
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Aver-
age ROOM DRY-BULB TEMPERATURE
Met- | Ad-
DEGREE OF TYPICAL abolic| justed T
ACTIVITY APPLICATION Rate | Met- 82 F | 80 F 78 F 75 F 70 F
(Adult | abelic Btu/hr ‘ Btu/hr Btu/hr Btu/hr Btu/hr
Male) | Rate* .
Btu/hr | Btu/hr |Sensible | Latent Sensible' Latent Sensihle|Lu0em Sensibleharent SensibletLufenr
Seated at rest Theater,
Grade School 390 350 175 175 195 155 210 140 230 120 260 90
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
450 180 270 200 250 215 235 245 205 285 165
Standing, walking Dept., Retail, or
slowly Variety Store 550
Walking, seated Drug Store 550
500 180 320 200 300 220 280 255 245 290 210
Standing, walking
slowly Bank 550
Sedentary work Restavrantt 500 550 190 360 220 330 240 310 280 270 320 230
Light bench work Factory, light work 800 750 190 560 220 530 245 505 295 455 365 385
Moderate dancing Dance Hall 900 850 220 630 245 605 275 575 325 525 400 450
Walking, 3 mph Factory, fairly
heavy work 1000 | 1000 270 730 300 700 330 670 380 620 460 540
Heavy work Bowling Alley],
Factory 1500 | 1450 450 1000 | 465 985 485 65 525 925 605 845

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

the following factars:

tRestaurant—Values for this application include 40 Bty per hr for food
per Individual (30 Btu sensible and 30 Btu latent heat per hr).

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

Metabolic rate, adult female = Metabolic rate, adult male x 0.85
Metabolic rate, children = Metabolic rate, adult mole x 0.75

@bl a5l )l S V=Y oo

) , )l s
o & (Btu/hr)
KRN 3.4x 1.25 xWatt
sl 3.4xWatt
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RECOM HEAT GAIN

OVERALL TYPE MFR | MAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MISCELLANEOUS MAX | TAIN- .
Less Legs and CON- DATA RATING | ING |Sensible | Latent | Total
Handles (In.) TROL RATE Heat Heat Heat
Btu/hr | Btu/hr | Btu/hr | Biu/he | Btu/hr
Coffee Brewer— 2 gal Man. 2240 306 900 220 1120
Warmer— ¥ gal Man, 06 306 230 90 320
4 Coffee Brewing Units ‘W ater heater— 2000
with 412 gal Tank 20 x 30 x 26H Auto. watts 16900 4800 1200 46000
Brewers—2960 watts
Coffee Urn—3 gal 15 Dia x 34H Man, Black finish 11900 3000 2600 1700 4300
—3 gal 12 x 23 oval x 21H Auto. Nickel plated 15300 2600 2200 1500 3700
—5 gal 18 Dia x 37H Auto, Nickel plated 17000 34600 3400 2300 5700
Doughnut Machine 22 x 22 x 57H Auto. Exhaust system to
outdoors— ¥4 hp moter | 16000 5000 5000
VEgg Boiler 10 x 13 x 25H Man Med. ht.—550 watts
Low ht—275 watts 3740 1200 800 2000
Food Warmer with Plate Insulated, separate
Warmer, per sq ft fop Aute. heating unit for each 1350 500 350 350 700
surface pot. Plate warmer in
base
Food Warmer without
Plate Warmer, per sq ft Auto. Ditto, without plate 1020 400 200 350 550
top surface warmer
Fry Kettle—11% Ib fat 12 Dia x 14H Auto. 8840 1100 1600 2400 4000
Fry Kettle—25 1b fat 16 x 18 x 12H Auto. Frying area 127 x 14" 23800 2000 3800 5700 9500
Griddle, Frying 18 x 18 x 8H Auto, Frying top 18" x 14" 8000 | 2800 | 3100 1700 | 4800
Grille, Meat 14 x 14 x 10H Auto. Cooking area 10" x 12" | 10200 1900 3900 2100 6000
Grille, Sandwich 13 x 14 x 10H Aute, Grill area 12" x 12" 5600 1900 2700 700 3400
Roll Warmer 26 x 17 x 13H Auto, One drawer 1500 400 1100 100 1200
Toaster, Continuous 15 x 15 x 28H Avto. 2 Slices wide—
360 slices/hr 7500 5000 5100 1300 6400
Toaster, Continuous 20 x 15 x 28H Auto, 4 Slices wide—
720 slices/hr 10200 6000 6100 2600 8700
Toaster, Pop-Up 6x 11 x%H Auto, 2 Slices 4150 1000 2450 450 2900
Waffle Iron 12 x 13 x 10H Auto, One waffle 7" dia 2480 600 1100 750 1850
Waffle Iron for Ice Cream 14 x 13 x 10H Auto. 12 Cakes,
Sandwich each 214" x 3%” 7500 1500 3100 2100 5200

If properly designed positive exhaust hood is used, multiply recommended vaolue by .50.
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KRECOM HEAT GAIN
OVERALL TYPE MFR | MAIN- FOR AVG USE
APPLIANCE DIMENSIONS OF MISCELLANEOUS MAX | TAIN- -
Less Legs and CON- DATA RATING | ING |Sensible | Latent | Total
Handles {ln.) TROL RATE Heat Heat Heat
! Btu/hr | Btu/hr | Btu/hr | Btu/hr | Btu/hr
GAS BURNING
Coffee Brewer— V4 gal Man, Combination brewer 3400 1350 350 1700
Warmer— Y2 gal Man, and warmer 500 500 400 100 500
Coffee Brewer Unit with 19 x 30 x 26H 4 Brewers and 414
Tank gal tank 7200 1800 2000
Coffee Urn—3 gal 15" Dia x 34H Auto. Black finish 3200 3900 2900 2900 5800
Coffee Urn—3 gal 12 x 23 oval x 21H Auto. Nickel plated 3400 2500 2500 5000
Coftee Urn—5 gal 18 Dia x 37H Auto, Nickel plated 4700 3900 3900 7800
Food Warmer, Values per
1q ft top surface Man, Water bath type 2000 00 850 450 1300
Fry Ketile—15 Ib fat 12 x 20 x 1BH Auto. Frying area 10 x 10 14250 3000 4200 2800 7000
Fry Kettle—28 |b fat 15x35x11H Auto, Frying area 11 x 16 24000 4500 7200 4800 |[12000
Grill—Broil-0-Grill 22 x 14 x 17H Insulated
Top Burner (1.4 sq ft Man 22,000 Btu/hr 37000 14400 3600 | 18000
Bottom Burner grill surface) 15,000 Btu/hr
Stoves, Short Order— Ring type burners
Open Top. Values per Man 12000 to 22000 14000 4200 4200 8400
sq ft .top surface Btu/ea
Stoves, Short Order— Ring type burners 10000
Closed Top. Values per Man, to 12000 Btu/ea 11000 3300 3300 6400
sq ft top surface
Toaster, Continuous 15 x 15 x 28H Auto, 2 Slices wide—
360 slices/hr 12000 10000 | 7700 3300 11000
STEAM HEATED
Coffee Urn—3 gal 15 Dia x 34H Auto, Black finish 2900 1900 4800
—3 gal 12 x 23 oval x 21H Auto, Nickel plated 2400 1600 4000
—5 gal 18 Dia x 37H Auto. Nickel plated 3400 2300 5700
Coffee Urn—3 gal 15 Dia x 34H Man, Black finish 3100 3100 6200
—3 gal 12 x 23 oval x 21H Man, Nickel plated 2600 2600 5200
—5 gal 18 Dia x 37H Man. Nickel plated 3700 3700 7400
Food Warmer, per sq f1
top surface Auto. 400 500 900
Food Warmer, per sq #t |
tep turface Man. 450 | 1150 | 1500

If properly designed positive exhaust hood is used, multiply recommended value by .50,
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LOCATION OF EQUIPMENT WITH RESPECT TO
CONDITIONED SPACE OR AIR STREAM
I
NAMEPLATE} FULL LOAD Motor In - Motor Out - Moter In -
OR MOTOR Driven Machine in Driven Meachine in Driven Machine out
BRAKE EFFICIENCY
HORSEPOWER PERCENT M x:2543 HP x 2545 | HEx 284511 —F Eff)
% Eff | % Eff
Btu per Hour
1/20 40 320 130 ‘ 190
12 49 430 210 L 220
Y 55 580 320 260
Ve 60 710 430 | 280
Va 84 1,000 840 ‘ 340
I 46 1,290 850 440
Va 70 1,820 1,280 540
Y% 72 2,680 1,930 i 750
1 79 3,220 2,540 480
1% 80 4,770 3,820 950
2 80 6,380 5,100 1,280
3 81 9,450 7,650 1,800
5 82 15,600 12,800 2,800
7% 85 22,500 19,100 3,400
10 85 30,000 25,500 4,500
15 86 44,500 38,200 6,300
20 87 58,500 51,000 7,500
25 88 72,400 63,600 8,800
30 8¢ 85,800 76,400 9,400
40 89 115,000 102,000 13,000
50 89 143,000 127,000 16,000
60 89 172,000 153,000 19,000
75 90 212,000 191,000 21,000
100 90 284,000 255,000 29,000
125 %0 354,000 318,000 36,000
150 91 420,000 382,000 38,000
200 1 560,000 510,000 50,000
250 91 700,000 636,000 44,000
&le osn S sladls) Sl o> s -V g
Btu/hr.ft.°F
HOT WATER STEAM
i 5 psig 50 psig 100 psig
Nolf'l‘;:M 120 F 150F | 180F 210 F 227 F 300 F 338 F
?]ZE) TEMPERATURE DIFFERENCE*
n,
50 F 80 F 110 F 140 F 157 F 230 F 268 F
Y 0,46 0.50 0.55 0.58 0.81 0.71 076
% 0.56 0.61 0.67 0.72 0.75 0.87 ‘ 0.93
1 0.68 0.74 0.82 0.88 0.92 1.07 i 1.15
1% 0.85 0.92 .01 1.09 114 1.32 | 1.43
1% 0.96 1.04 1.15 1.23 1.29 1.49 | 1.63
2 1.18 1.28 1.41 1.51 1.58 1.84 | 1.99
2% 1.40 1.53 1.48 1.80 1.88 2.19 | 2.36
3 1.68 1.83 2.01 215 2.26 2.63 | 2.84
3l 1.90 2.06 2.22 2.43 2.55 2.97 3.22
4 2.12 2.30 2.53 2.72 2.85 3.32 3.59
5 2.58 2.80 3.08 3.30 3.47 4.05 4.39
6 3.04 3.29 3.43 3.89 4.07 477 5.16
8 3.88 4.22 4.64 4.95 5.21 6.10 6,61
10 4.76 5.18 5.48 | 6.09 6.41 7.49 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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(o)
Btu/hr.ft.°F
IROSP:z:lPE 85 PERCENT MAGNESIA INSULATION
(in.) 1in. Thick [ 1% In. Thick | 2 In. Thick
va 0.16 ! 0.14 | 0.12
Y4 0.18 0.15 | 0.13
1 0.20 0.17 0.15
1% 0.24 0.20 0.17
1% 0.26 0.21 0.18
2 0.30 0.24 0.2
2% 0.35 0.27 0.24
3 0.40 0.32 0.27
3% 0.45 0.35 0.30
4 0.49 0.38 0.32
5 0.59 0.45 0.38
6 0.68 | 0.52 0.43
8 0.85 ‘ 0.65 0.53
10 1.04 0.78 0.64
12 1.22 0.90 073

odd Ble 3w syl 5l Ol S AW-Ye Jgua

(o)
Btu/hr.ft.°F
ICE WATER BRINE HEAVY BRINE
IRON PIPE SIZE Actual Thickness Actual Thickness Actual Thickness
(in.) of Insulation (In.) Coefficient of Insulation (In.) Coefficient of Insulgtion (In.) Coefficient
Ya 1.5 | a.11 2.0 0.10 2.8 0.09
Ya 1.6 | 0.12 2.0 o.n 2.9 0.09
1 1.6 0.14 2.0 | 0.12 3.0 0.10
1% 1.6 0.16 2.4 ! 0.13 3.1 0.1
1% 1.5 0.17 2.5 0.13 3.2 0.12
2 1.5 0.20 2.5 | 0.15 3.3 0.13
2% 1.5 0.23 2.6 017 33 Q.15
3 1.5 0.27 2.7 0.19 34 0.14
3% 1.5 0.29 2.9 0.9 3.5 Q.18
4 1.7 0.30 2.9 0.21 37 0.18
5 1.7 N 0.35 3.0 0.24 3.9 0.20
6 17 ; 0.40 3.0 0.26 40 0.23
8 1.9 0.46 3.0 0.32 4.0 0.2¢
10 1.9 0.56 3.0 0.38 4.0 0.31
12 1.9 0.65 3.0 0.44 4.0 0.34
oaid Gle 3 5l ol S VF-Ye Jgu
20
Btu/hr.ft".°F
METAL woobD CONCRETE
2% in. Thick & in. Thick
CONSTRUCTION Painted Bright (Nickel) B Painted or Bare Painted 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 F | 100 F|[150 F| 200 F
Vertical(Sides) 1.8 2.0 2.3 26 1.3 1.7 1.6 1.7 .37 .37 37 .37 91 93 96 .97
Top 2.1 2.4 2.7 2.9 1.6 1.4 1.9 2.1 .38 .38 .38 .38 99 1.0 1.0 1.1
Bottom 1.5 1.7 2.0 2.2 0.97 | 11 1.3 | 1.4 35 36 34 36 .83 .86 .88 .90
3k o 3l Ol @)l S V8- Jgu
STILL AIR, ROOM AT 75 F db, 509 RH
WATER TEMP 75 F ; 100 F 125 F 150 F 175 F 200 F
Btu/(hr}(sq ft) 42 140 330 680 1260 2190
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SUN TIME
WEIGHT
EXPOSURE (s por sq # AM [ AM EXPOSURE
{North Lat) of fleer area) (South Lat)
é(7 | 8| 9|10/1M|12|7|2(3 4|5|6|7|8|9 (1017|7272 3 |45
150 & over A7 (.58 |.54|.42(.27 .21 |.20 |.19[.18{.17 |16 |.14 (.12 |.09|.08 |.07| .06 |.06{,05|.05|.04 |.04 |.04 |.03
Nertheast 100 48| .60 (.57 | .46|.30 |.24 .20 |.19|.17|.16|.15[.13|.11 |.08 (.07 |.06| .05|.05(.04 .04 (.03 |.03].02 .02 Southeast
30 551.76(.73|.58(.36 (.24 .19 |.17|.15].13|.12{.11|.07 |.04|.02].02| 01|01/ 0O |0 |O O |0 |O
150 & over 39 |.56 .62 |.59|.49(.331.23 |.21|.20(.18 [.17{.15|.12 .10 {.09 | .08 | .08 | .07 |.06 (.05 [.05 [.05 |.04 |.04
East 100 .40|.58|.65|.63|.52|.35|.24 |.22(.20|.18 |.16|.14|.12|.09|.08 |.07| .06 |.05|.05| .04 |.04|.03|.03 |.02 East
30 46|70 (.80 |.79| .64 |.42|.25|.19|.16|.14|,11|.09 | .07 |.04{.02|.02/ 001|010 |0 (O |00 O
150 & ovar 04|.28 .47 | .59 | .64 |.62).53 |.41| .27 |.24|.21|.19|.16|.14(.32 .11 |.10|.,09|.08 .07 |.06 .06 .05 |.05
Southeast 100 .03.28 |.47 | .61).67 |.65]|.57 |.44|.29|.24|.21|.18|.15|.12(.10|.09|.08 |.07 |.06 [.05 |.05 (.04 | .04 |.03 Nertheasi
30 0 .30‘.57 75|.84 .81 .69 |.50.30.20 .17 .13 |.09|.05/.04/,03/.02/01{0 (0 O (0|0 |0
150 & ever 06 .06:.23 38| .51 (.60 (.66 |.67 | .64 |.59 |.42|.24|.22|.19|.17 }.15/.13 |.12{.11 |.10 |.09 | .08 | .07 |.07
South 100 .04|.04|.22|.38|.52|.63|.70 |.71|.69|.59 |.45|.26|.22|.18|.16 (.13 |.12 (.10 |.09|.08 | .07 |.06 | .06 |.05 North
30 J10(.21 |.43(.63| .77 |.86 .88 |.B2|.56 (.50 (.24 |.16|.11{.08/.05/.04/.02|02/.01(01 |0 (0O | O[O
150 & over .08/.08|.09.10(.11 |.24 (.39 |.53 .63 |.66 |.61 .47 [.23|.19|.,18|.16|.14 |.13|.11 |,10 |.09 |.08 |.08 |.07
Southwest 100 .07 .08 .08 |.08 .10 |.24 |.40 |.55 .66 |.70 |.64 |.50 [.26 |.20 .17 [.15|.13 |.11 |.10 |.09 |.08 |.07 |.06 |.05 Northwest
30 .03 /.04 |.06|.07|.09|.23 .47 |.67 (.81 [.B6 [.79)|.60|.26|.17 (.12 |.08(.05 |.04|.03).02|.01 {010 | O
150 & over .08 (.09 |.09 [.10|.10 .10 |.10 .18 |.36 |.52 |.63 |.65 .55 |.22 |.19 |.17 | .15 |14 |12 [.11 |.10 |.09 |08 |.07
West 100 07 (.08 |.08 |.09 |.09 |.09 (.09 |.18 |.36 |.54 .66 |.68 |.60|.25|.20 |.17|.15 .13 .11 |.10 |.08 |.07 |.06 |.05 West
30 .03 .04 |.06 |.07 .08 |.08 .08 [.19|.42 [.65(.81|.85|.74|.30(.19 /.13 (.09 |.06 .05 |.03 [.02 {.02 .01 | O
150 & over .08(.09.10(.10(.10 [.10|.10 |.10|.16 |.33 | .49 .61 |.60 .19 ].17 [.15].13 (.12 .10 |.09 |.08 |.08 |.07 |.06
Northwest 100 .07 |.08 |.09 /.09 .10 |.10 [.10 |.10 |.16 |.34 |.52|.65 |.64 |.23 |.18 |.15|.12 |.11 |.09 |.08 |.07 |.06 |.06 [.05 Southwest
30 .03 |.05 /.07 |.08 | .09 [.09|.10 |.10|.17 .39 |.63|.80 (.79 |.28|.18 |.12|.09 |.06 |.04 |03 |.02 |.02 |.01 | O
North 150 & over 08 |.37 |.67 |.71|.74 |.76 .79 |.81 |.B3 | .84 |.B6|.87 | .88 |.29 .26 |.23|.20 |19 |17 [ 15 |.14 .12 [.11 |10 Sovth
and 100 061.31 .67 |.72|.76 |.79 |.81 |.83 |.85 (.87 |.88 |.90 (.91 |.30 |.26 |.22 |.19 |.16 |.15 [.13 [.12 |.10 |.09 .08 and
Shade 30 0 |25 .74 |.83 (.88 [.91 .94 |96 |.96 (.98 (.98 |99 |.99 |.26 .17 |.12 |.08 .05 |.04 [.03 |02 .01 LO1 O] Shade
Gy Oyl ceS ) b b oS o yo W=V Joos
el V¥ s 5,15 5 olitrlo b b bl (s slaas
SUN TIME
WEIGHT§
EXPOSURE (Ib per sq # AM PM AM EXPOSURE
[North Lat) of fioor area) (South Lat)
6|7 |89 (1011 }12|1 2|13 |4 |56 |7 |89 1011|121 23| 4|5
150 & over 171,27 1.33 .33 1,31 .29 .27 | .25 1,23 |.22 |.20 .19 |17 [15 (04|12 |11 1.10.09 |.08 [.07 [ .07 | .06 (.06
Northeast 100 19 (.31 1,38 |.39 .36 |34 .27 (.24 |.22 .21 19|17 |16 [.14 ].12|.10 .07 | .08 [.07 |.06 |.05|.05|.04|.03 Southeast
30 31|56 |.65(.61 |46 .33 |.26|.21 .18 |.16 |.14|.12|.09 |.06|.04|.03|.02|01|01 01|00 | Q| O
150 & over 16 [.26 |.34 |.39 |.40 |.38 |.34 (.30 |.28 [.26 |.23 (.22 |.20 [.18 |.16 |.14 (.13 .12 |.10 |.09 |.08 .08 | .07 |.06
East 100 16 |29 (.40 |.46 | .46 |42 |.36(.31 (.28 |.25 .23 (.20 /.18 |.15 .14 .12 [.11 /.09 |.08 |.08 (.06 |.06 | .05|.04 East
30 .27 .59 |.67 |.73 | .68 |.53 (.38 .27 |.22 [.18 |.15(.12|.09 .06 .04 |,03 [.02|.01|.01 |,01(.01| 0 | C [.00
150 & over 08 |14 |.22 .31 .38 |.43 |.44 (.43 |.39 |.35 |.32|.29 .26 |.23 |.21 |.19 |.16|.15[.13 |.12[.11|.10| .09 | .08
Southeast 100 05 (.12 |23 |.35 | .44 |49 |.5) |47 (.41 136 |.31(,27 |.24 |21 |18 |16 [.14],12(.10|,09 (.08 .08 .06|.06 Northeast
30 0 |.1B [.40 (.59 |.72 |77 |.72(.60 |.44 |.32 |.23|.18 .14 |.09 |.07 |.05 [.03|.02(.01 |.01|.01| 0 |0 | O
150 & over 10 (.10 (131,20 (.28 |35 |42 | .48 |51 [.51 |48 |.42|.37 |.33 |.29 {,26 |.23.21 |.19 {17 |[.15].14].13[.12
South 100 .07 |.06 |.12 .20 [.30 |.39 |.4B |.54 |.58 |.57 |.53 |.45[.37 |.31 .27 |.23 |.20|.18|.14 |.14 |.12].11|.10|.08 North
30 0 |0 |.12].29 |.48 |64 |.75(.82|.B] |.75 |.61(.42|.28 |.19 [.13 (.09 |.06|.04|.03|.02|.01|01|0 |0
150 & over A1 000 [0 (.10 .10 {14 .21 |.29 |36 (.43 |47 |.46).40 |.34 |30 |.27 (.24 .22 |.20 |.18 [.16(.14].13 .12
Southwest 100 .09 .09 |.08 |.09 |.09 |.14 |.22|.31 [.42 |.50 |.53 |.51 |.44 |.35 .29 |.26 [.22 |19 (.17 [.15 (a3 ].02(.01].09 Northwest
30 .02 .03 |.05 |.06 [.08 |.12 |.34 |.53 |.68 |.78 |.78 |.68 |.46 |29 |.20 |,14 [.09|.07 .05 |,03 |,02|,02].01|.0
150 & over A2 111 (11110 |10 (10 110 |13 (.19 [.27 |36 | .42 |.44 |.38 |.33 |.29 [.26].23 |.21 .18 |.16(.15].13 .12
West 100 .09 .09 1.09 1.09 [.09 |09 [.10[.12 .19 |.30 |.40 (.48 |.51 |.42 |.35 (.30 [.25].22 (.19 |.16 |.14[.13|.11].09 West
30 .02 |.03 |.05 |.06 |.07 |07 |.08 |.14 |.29 |.49 |.67 |.76 |.75 |.53 |.33 .22 |.15|.11 (.08 |.05|.04|.03|.02|.01
150 & over J10 |10 (.10 110 [10 |10 10 (.10 .12 |17 [.25 (.34 |.39 .34 [.29 .26 .23 |.20 .18 |.16 |.14|.13|.12|.10
Northwest 100 .08 |.09 .09 |.09 |.09 |.09 |.09 .09 [.11 |.19 |.29 |.40 | .46 |.40 |.32 |.26 [.22 |.19 |16 |.14 |13 (.11 |,10/.08 Southwest
30 .02 |04 |05 .07 |.08 [.09 .10 .10 |.13 |.27 |.48 |.65 |.73 |.49 |.31 |.21 .16 |.10 |.07 |.05 .04 |.03|.02.01
North 150 & over 16 .23 1.33 |.41 [.47 |.52 |.57 |.61 [.68 |.69 |72 |74 (.59 |.52 |.46 |.42 37 |.34 |31 .27 |.25(.23 .21 |17 South
and 100 11 .33 |44 |51 |.57 |.62 |.66 |.70 |74 |76 |79 |.BO |.60 .51 .44 37 |32 .29 |27 .23 [.21 |08 (1603 and
Shade 30 0 |48 .66 |76 |.B2 .87 .91 (.93 |.95 .97 .98 .93'}.52 .34 |.24 |.16 .11 .07 |.05 |.04 |.02 .02 |.01 |.01 Shade
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SUN TIME
WEIGHT
EXPOSURE (Ib per sq f AM PM EXPOSURE
(North Lat) of floor area) (South Lat)
6 7 8 9 10 | 11|12 1 2 3 4 5 6 7 | 8 9
150 & over 53 | b4 | 59 | 47 | 31 25 | .24 | 22 | 18 | A7 | a6 | 14 | a2 | 09 : 08 | .07
Northeast 100 53|65 |61 |50 | 83 27 |22 | 21 |7 s 513 T | 08| 07 | 06 Southeast
30 56 | 77 |73 | 58 | 36 | .24 |19 | a7 | a5 (a3 | a2 | a1 | .07 | 04 | 02 | 02
150 & over A7 | 63 | 68 | 64 | 54 | 38 | 27 | .25 | .20 [.a8 | a7 | a5 |2 | a0 | .09 | .08
East 100 A6 | 63 |70 | 67 | .56 | .38 | .27 | .24 | 20 |8 | .6 | a4 |2 | 09 | .08 | .07 East
30 A7 | 7V | B0 | 79 | 64 | 42 |25 |19 (.16 [ .04 |00 |09 |07 | .04 | 02 | 02
150 & over A4 0 a7 |55 | e |70 | 68 | 58 | a6 | 27 |24 |21 | a9 a6 | a4 | a2 |
Southeast 100 | 35 | .53 | b8 | 72 | 69 | W61 A7 | 29 |24 |20 A8 |5 | a2 |0 ‘ 09 Northeast
30 02 | .3 S7 | 75 | 84 | 81 49 | 50 | 30 | .20 | A7 | 13 |09 | 05 | 04 | 03
150 & over A9 | g |34 |48 | .60 | 68 | 73 | 74 | 64 | 50 | 42 24 |22 | a9 | a7 | a5
South 100 61431 A6 | 59 | 69 | T6 | 70 | 69 | 59 | 45 | 26 | .22 | a8 | 146 ; A3 MNorth
30 02 | .23 | .44 | 64 | 77 | 86 | 8B | .82 | .56 | .50 | .24 | 06 | .11 | .08 | .05 | .04
150 & over 22 |2 20 | 20 | 20 | 32 | 47 | 60 | 63 | 66 | .61 A7 123 | 09 | a8 | .16
Southwest 100 20 0009 a8 | A7 | 08 | 31 | 46 | 60 | 86 | 70 | 64 50 | .26 | 20 | 07 | 5 Northwest
30 .08 | .08 | .09 |09 .10 | .24 | 47 | 67 | .81 [ .86 | .79 0 |.26 | 17 | a2 | .08
1 | {
150 & over 23 2 | 21 L20 | 19 | 18 | 25 | 36 [ .52 | .63 65 |55 | 22 | a9 | a7
Waest 100 22 |21 (a9 | a9 [ a7 | 06 | A5 | 23 | 36 | .54 | .66 | 68 | .60 | 25 | 20 | a7 West
30 2 /10 [0 |10 |10 | .10 [ .09 |19 | 42 | 85 | 81 | .85 |74 | 30 | 19 | .13
150 & over .21 21 .20 | 19 | a8 | A8 | A7 | 16 | 16 | 33 | 49 L6 .60 ‘ A9 | A7 | AS
Northwest 100 A9 |09 |8 | A7 | A7 | 06 | a6 | 15 | 16 |34 | 52 | 65 | .23 l A8 | a5 | a2 Southwest
30 A2 0T L a0 17 |39 | 63 80 |79 | 28 | 18 | 12
North 150 & over 23 | 58 |75 | 79 | .80 | .80 | .81 .82 | .83 | .84 | .86 | .87 | .88 | 39 35 | South
and 100 25 | 46 |73 | 78 | B2 | .82 | B3 | .84 | .B5S | .87 | .88 | .89 | .90 | .40 | .34 | .29 and
Shade 30 07 | 22 | 49 | B8O | .86 | 93 | .94 | 95 [ 97 | .98 |98 | 89 .99 | 35 .23 | 16 Shade

RV SYESNCIN JESIL g I LI PR SVES STV | B Dy PR

SUN TIME
WEIGHT
EXPOSURE (Ib per sq ft AM PM EXPOSURE
{North Lat) of floor area) P y . » 0 n 12 P 2 3 ‘ r F; 7 . P (South Lat)
150 & over .28 | 37 42 | 4 38 | 346 | 33 31 .23 22 | .20 [ 09 | A7 | A5 g4 2
Northeast 100 .28 .39 A5 | 45 41 39 | .31 27 22 (. A9 | A7 | 6 | L4 a2 .10 Southeast
30 A3 | 57 | b6 62 | 46 | 33 [ 26 | .21 |18 [ .16 | 14 [ 12 | 09 | 06 | 04 | 03
150 & over 29 | .38 A4 | 48 | 4B | 46 | 4 36 | .28 26 | .23 [ 22 | .20 | a8 16 14
East 100 27 | .38 A48 | 54 52 | 48 | 4 .35 | .28 .25 | .23 | .20 A8 |15 04 2 East
30 29 | 51 b8 | 74 [ 69 | 53 | 38 | 27 |22 | 8 | 05| 02 | 09 | 06 | .04 | 03
150 & over 24 1,29 | 35 | 43 49 53 | .53 351 39 [ 35 | a2 | 29 | .26 | .23 .21 .19
Southeast 100 A9 | 24 | 33 | 44 | 52| 57 | 57 | 53 | L4 36 | .31 [ 27 |24 |21 A8 | .16 Northeast
30 03 | .20 | 41 | b0 | 73 77 | 72 | 60 | 44 | 32 | 23 | a8 | 04 | 09 | 07 | .05
150 & over A3 | .31 32| 37 | 43 | 49 | 55 | .60 | 57 | .51 | 48 | 42 | 37 | 33 | .29 | .28
South 100 27 | 24 | 28 | 34 | 42| 50 | .58 | 40 | 60 [ .57 | .53 | 45 | 37 | .3 27 | 23 Nerth
30 06| 04| 25| .3 49 | 65 | 75 | .82 | .81 75 | 8 42 .28 | 09 | a3 09
150 & over 35| 32| 30| .28 | 26| 2B | 30 | 37 | 43 | 47 | 46 | 40 | L34 | 30 | 27 | .24
Southwaest 100 a1 | .28 | 25 | 24 | 22 | 26 | 33 | 40 | 46 | 50 | 53 | 51 | .44 | 35 | 29 [ 26 Northwest
30 Al A0 0 090 0 14 | 35| 54 | 68 | 78 J8 | 68 | 46 | 29 | .20 | .14
150 & over 38 | 34| 32 | 28 | 26| 25 | .23 | 25 | .26 | 27 | 36 | 42 | 44 | 38| 33 | 29
West 100 34 31| 28| 25 | .23 .22 | .21 | .21 | .23 | 30 | 40 | 48 | .51 | 43 | 35 [ 30 West
30 A7 | L4 J3 L a1 LJ0 |10 | 15 | .29 A9 | &7 | 76 | 75 | .53 .33 22
150 & over A3 30| .28 | 26 | .24 ) 23 | 22 | 20 |08 | 7 | 25 | 34 | 39 | 34 | 29 | 26
Northwest 100 A0 | .28 25 | .23 22 | 20 | 0% | A7 | A7 A9 | .29 | 40 A6 | 40 32 .26 Southwest
30 g | 4 a2 a2 a2 a2 | a2 a1 [ a3 | 27 | 48 | 65 | 73 ) 49 | 31 .21
North 150 & over A1 | 57| 64| 68 | 72| 73 | 23| 74 |74 | 75 | 76| 78 | 78 | 59 | 52 | 48 South
and 100 B0 | 47 | 60 | 67 | 72| 74 | 77 | 7B | .79 .80 | 81 .82 .83 .60 51 A4 and

Shade 30 04 | 07 | 53| .70 (78 | .84 | BB | 91 | .93 | .95 | .97 | 98 | 99 | 62 | 34 | 24 Shade
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INTERNAL SHADE ] BARE GLASS OR EXTERNAL SHADE
WEWGHT SUN TIME '
EXPOSURE (Ib per sq ft _— S EXPOSURE
(Neorth Lat) of fioor area) __:_H_‘_» o M AM | PM | (South Lan
6|7 8| 9jt0imiiz| 1| 2|3 4[5/ 6|7 8|5 10101212 34]5s
150 & over |59 |.67 .62 (.49 133 [.27 |.25|.24|.22|.21] 20 |17 | .34 | 42 | .47 | .45 |42 |39 |36 [.33| 30| 29| 28 |.25
Northeast 100 .59 |.68 |.64 |.52 [.35 |29 [.24 .23 |.20|.19|.17 |.15|.35 |.45|.50 .49 (.45 |.42 |.34 |.30{.27 .26 .23 |.20 Southeast
0 42|.80 (75,60 .37 |25 19| a7 [15| 13| 12 (11| .40 |.62|.69 |.64 |.48 |.34 |27 |.22].18{.16].14].12
150 & over  |.51[.66|71|.67 |.57 |.40 |.29 |26 |.25| 23] 21|19 36| .44 | .50 | .53 .53 |50 |.44 | .39 36|34 30| 28
East 100 5206773 (.70 |58 |40 .29 (.26 [.24] .21 .19 |16 .34 | .44 (.54 |.58 |.57 |.51 .44 |.39|.34| .31 | .28 |.24 East
30 53 [.74|.82 (.81 (.65 .43 1.25[.19 (16! 14 .11 09|36 | 58|71 |76 |70 |.54 |39 |.28].23] 18| 1512
! 4 ik
150 & over 20 |.42(,59|.70 |74 |71 .61 |.48.33|.30|.26|.24|.34|.37| .43 |.50 [.54 | .58 |.57|.55|.50| 45/ .41 .37
Southeast 100 18 |.40|.57 |70 |75 |72 |63 | .49 |.34| 28] .25 |.21|.29|.33| .41 |.51 |.58 .61 |.61|.56| .49 44| .37 | 33 Northeast
30 09].35|.61 (.78 (.86 |.82 |.69|.50 .30 | 20| 17 [ 13|14 | 27| 47 |.64 |75 |79 |73 |.61] .45] 32| 23 |18
150 & over  |.20 (.25 |.40 (.53 |.64 |72 |77 |77 | 73| .67 | .49 |.31|.47 | .43).42 |.46 .51 [.56|.61|.65] 66| .65].61 .54
South 100 26 (.22 |.38 (.51 |.64 |73 | 79| 79 |.77| 65| .51 |31 .44 .37 | .39 |.43 |.50 |.57 .64 |.68| .70 .68 .63 |.53 North
3o 21 |.29 | .48 |.67 |79 |.B8 |.89 |.B3 |.56|.50(.24 |.16|.28 |.19|.25|.38 (.54 .68 .78 |.84|.B2|.76( .81 |.42
150 & over |31 .27 |.27 |.26 |25 |.27 |50 |.63 |72 | .74 |.69 |.54 | .51 | .44 .40 |.37 |.34 |38 |.41|.47 | .54| .57 | .60 .58
Southwest 100 .33 |.28,25(.23 |.23 |.35 |.50 | .64 | .74 | 77| .70 |.55|.53 | .44 .37 |.35 |.31 |.33|.39 | .46| .55 .62] .64 | .60 Northwest
30 290210805 |04 |27 |50 |.69 | .82|.87| 79 |.60 | .48 | .32|.25|.20 |17 |19 [ .39 |.56| .70 .80 | .79 | .69
150 & over 43,31 (.28 |.27 |.25 |.24 |.22 |.29 | .44 | 61| .71 |.72|.56 | .49 | .44 .39 (.36 |.33|.31(.31).35| 42 .49 |.54
Wast 100 67 133|.28 (.26 |24 |.22|.20|.28 | .44| 61| .72 |73 | .60 |.52| .44 |.39 |24 |.31 .29 |.28|.33| 43| .5) | .57 West
30 77 |34 |.25].20 |17 |14 13| 22| .44| 67| .82 |.85| 77 | 56|38 |.28 |22 |18 |.16|.19| 33| 52| .69 | 77
150 & over .68 (.29 (2725 (.23 |.22 |.20 | .19 |.24| 41.56 |.67 | .49 |.44|.39 |.36 [.33 |.30 .28 |.26|.26| .30 (.37 | .44
Northwest 100 71131 .27 (.24 |22 |.21 |19 |18 {23 [ 40|.58 |70 .54 | .49 | .41 |.35 |31 |.28 [.25| 23| .24 | .30 .39 | 48 Southwest
30 82 /.33 ].25[.20 |18 |15 [.14 .13 |.19| 41| .64 | 80|75 |.53| .36 |28 [.24 |19 [17|.15] 17| .30 .50 |.66
North 150 & over |96 |.96 .96 |.96 |96 |.96 .96 |.96 | 96| .96|.96 |96 |75 |75 |79 .63 |84 |.86 |88 .88 |.91].92 .93 |93 South
and 100 .98 .98 .98 |.98 |.98 .98 .98 |.98|.98|.98|.98 .98 |.81 | .84 |.86 |.89 |.91|.93|.93 .94 .941.951.95;.95 and
Shade 30 P AR .00 g R 1,00 — — | $Shade
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Sore 4l glp Gond o> Oyl cwnS iSlas VY Jous
Btu/hr.ft* sash

NORTH EXPOSURE NORTH LATITUDE i <SG
LAT. MONTH N NE E SE 5 SW w NW | Horiz MONTH LAT.
June 59 156 147 42 14 42 147 156 226 Dec
July & May 48 153 | 152 52 14 52 | 152 153 | 233 Nov & Jan
Aug & April 25 141 163 79 14 79 | 183 141 245 Oct & Feb
0° Sept & March 10 18 | 167 | 118 14 | 118 | 167 | 118 | 250 Sept & March 0°
Oct & Feb 10 79 | 163 141 34140 163 79 | 245 Avg & April
Nov & Jan 10 52 152 153 67 | 153 152 52 233 July & May
Dec 10 42 | 147 | 156 82 | 156 | 147 42 | 226 June
June 40 153 | 155 55 14 55 | 155 | 153 | 243 Dec
July & May 30 148 158 66 14 66 158 148 247 Nov & Jan
Aug & April 13 130 | 183 94 14 94 | 183 | 130 | 250 Oct & Feb
10° Sept & March 10 103 | 164 | 127 28 | 127 | 164 | 103 | 247 Sept & March 10°
Oct & Feb 10 66 | 155 | 149 73 149 155 66 | 230 Aug & April
Mov & Jan 9 37 | 143 161 | 106 ‘ 101 143 7 | 210 July & May
Dec 9 28 | 137 | 163 {120 | 163 | 137 28 | 202 June
June 26 154 | 160 73 1 14 73 160 | 154 | 250 Dec
July & May 19 138 | 143 85 14 85 | 163 | 138 | 251 Nov & Jan
Aug & April 11 118 | 165 113 i 26 113 | 185 | 118 | 247 Oct & Feb
20° Sept & March 10 87 | 163 | 140 | &5 | 140 | 163 87 | 233 Sept & March 20°
Oct & Feb 9 52 147 | 1460 { m 160 147 52 | 208 Aug & April
Nov & Jan 8 26 | 128 | 164 | 141 164 | 128 26 180 July & May
Dec 8 18 | 121 167 | 19 e | 20 18 170 June
June 20 139 181 90 | 21 90 161 139 | 250 Dec
July & May 16 13 164 | 100 | 230 100 164 131 246 Nov & Jan
Aug & April 11 108 165 t 129 | 63 129 165 | 108 | 235 Oct & Feb
30° Sept & March 9 90 | 158 | 152 | 105 152 158 90 | 212 Sept & March 30°
Oct & Feb 8 39 | 135 | 183 | 145 163 135 39 | 179 Aug & April
Nov & Jan 7 16 | 16 | 162 | 159 162 | 116 16 145 July & May
Dec 6 12 105 | 162 | 143 162 | 105 12 13 June
June 17 133 162 11 54 11 162 | 133 237 Dec
July & May 15 127 164 | 125 49 125 164 ‘ 127 | 233 Nov & Jan
Aug & April 11 102 162 146 | 102 144 162 | 102 | 214 Oet & Feb
40° Sept & March 9 58 149 | 162 | 140 | 162 | 149 | 58 183 Sept & March 40°
Oct & Feb 7 15 122 | 163 | 182 | 163 | 122 | 35 | 129 Aug & April

Nov & Jan 5 12 100 156 | 166 | 156 | 100 | 12 | 103 July & May |
Dec L 10 84 148 | 165 | 148 | 8¢ [ 10 85 June
June 16 126 164 135 93 | 135 | 164 } 126 | 220 Dec
July & May 14 17 163 143 | 106 | 143 163 | 117 | 211 Nov & Jan
Aug & April n 94 158 157 | 138 | 157 158 | 94 | 185 Oct & Feb
50° Sept & March 8 58 138 163 | 158 | 143 138 58 | 148 Sept & March 50°
Oct & Feb 5 29 105 157 | 167 | 157 105 29 94 Aug & April
Nev & Jan 4 9 64 127 | 153 127 64 9 { 53 July & May
Dec 3 7 47 116 | 141 16 a7 7 | 40 June
s SE E NE | N |NW | W ‘ SW | Horiz
EXPOSURE SOUTH LATITUDE
Solar Gain Steel Sash or Haze Altitude | Dewpoint Dewpoint South Lat
Carrection No Sash —15% (Max) +0.7% per 1000 # Above 67 F Below &7 F Dec or Jon
x1/.85 or 1.17 — 7% per 10 F +7% per 10 F +7%




K

WS PRI TPV S-S 4 F I PR

welo Vo (plidy) phae 3,518

EQUIP.
OPER- WEIGHT NUMBER OF HOURS AFTER LIGHTS ARE TURNED ON
ATION (Ib per sq ft
Hours | of floorarea) | 0 | 1 |2 |3 |4 |5 | 6|7 8|9 |10(11[12/13[1a]15|16[17 18] 19|20 21 [222a
] 150 & ever |.37|.67 |71|74|76|.79|.81|.83|.84] .86|.87 .29 |.26 {.23].20 |19 |17 |.15|.14 [ .12 |11 |.10 |.09 | .08
N 24 100 31|.67 |72 .76 |79 .81 |.83| .85 (.67 |.88|.90 |.30 .26 [.22 |19 .16 .15 [.13|.12|.10|.09 | .08 .07 | .06
E 30 25(.74|.83|.88|.91|.94 .96 .96 | .98 98| .99 .26 (.17 |.12|.08 |.05|.04 .03 | .02|.01 .01 .01 |0 | O
2 150 & over |.60 (.82 .83 |.84 |.84|.84 .85 .85.86|.88)|.90|.32 .28 |.25(.23 |19
=2 16 100 46|79 |.84 .84 |.87 .88 |.88|.89(.89|.90|.90 |.30 .26 |.22|.19 |.16
- 30 2977 |.85(.89 | .92|.95| 96| .96|.98| .98|.99|.26].17 |.12|.08|.05
£ [
] 150 & over |.63/.90 .91].93/.93|.94.95/.95|.95|.96|.96|.37
] 12 100 57).89 |.91].92|.94|.94|.95] .95|.96| .96|.97 | .36
I 30 A2).86 .91|.93|.95|.97 | .98| 98| .99|.99|.99]|.26
5 150 & over |.34.55 .61 |.65|.68|71 | 74| 77|, 79| .81|.83 |.39 .35 |.31].28 |.25|.23|.20 |18 |16 15|14 {12 L1
Eo 24 100 24,56 |.83).68|72|.75|78| .80 | .82| .84 .86 .40 (.34 |.29|.25|.20| 18|17 |.15].14 |.12].10 |.09 |.08
a 2E 30 17| .65 |77 |.84 | .88 |.92|.94] 95| .97| 98| .98 |.35]|.23 | 16|.11 |.07 | .05 |.04|.03|.02].01 .01 [0 |0
+£00 +
E?,E:':. 150 & over |.58.75|791.80|.80|.81 |.82|.83|.84] 86| .87 |.39 .35 .31 |.28 |.25
gga sl 16 100 46|73 |78 | .82 82{.82 .831 .84 .85 .87 (.88 (.40 (.34 [.29|.25|.20
2 ?5 30 22|.69 |.80 .86 .89 |.93 |.94|.95|.97|.98|.98 |.35 |.23 .16 |.11 | .07
"W - 3 = E | 1
£3 H 150 & over |.69 .86 (.89 .90 .91 .91(.92 .93|.94|.95|.95|.50
2 = 12 100 58| .85 |.88 .88 .90 |.92|.93 .94 .94 .94.95 .48
5
30 401.81.88|.91 .93 |.96 .97/ .97|.98|.99|.99|.25
T L E 150 & over |.23|.33 41|47 5257 .61 66|.69| .72 74|.59|.52 .46 .42|.37|.34|.31).27| .25|.23| .21 |.1B .16
i85z | 24 100 A7[.33).44(.521.56| .61 .66] 89| 74| 77|79 |.60|.51 | .44|.37|.32|.30|.27|.23/.20(.18| .16 .14 .12
saz E.' 30 0 |.48 (.66 76| .82|.87 91| .93|.95| 97| .98|.52| .34 |.24| 16|.11| 07| 05].04| 02| 02| 01| 0 | ©
EEpE;
Qgg 3 150 & over |.57|.64 .68|72/.73|73|.74| 74| 75| 76|.78|.59|.52 |.48 | 42| .37
'5532 16 100 47| .60 |.67!.72 74| 77| 78| 79| 80| 81| .82|.60|.51 |.44] .37 | 32
£33 30 07| .58|.70| 78| .84|.88| 91| .93| .95 97| .98|.52]| .34 |.24| 16|11
b g
55 o= 150 & over |.75(.79.83 .84 .86|.88) .89 .91]|.91).93|.93|.75
t;»_g:g 12 100 48| .77 |.81|.84| .86 .88/ .89| .89|.92| .93|.93| .72
ol 30 34| .72|.82(.87| .89 .92| .95 .95|.97| .98| 98].52
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Mo @l o sles B! VY-V Jguo

SUN TIME
WEIGHT — e —_
EXPOSURE OF WALL] AM PM AM
(Ibfsq 1) |- —— 7
6| 7 8/ 9|10 11201 2 3 4|56 7|8 9|1 1j12|1|2 3|45
| 20 501522 23] 24 |19 14|13 12 13 1414141210 8| 6] 4| 2| 0|—2|—3|—4[-2
| 60 1l—21—2) 502422 [20(15/10 (11 1213 {14 13{12|11|10 8| 6| 4] 2/ 1| 0f—1
Northeast 100 43 4 4 4 10 1615 14 12 10|11 1212121110 9 8|7 6 & 5 5
140 5.5 6 6/ 6 66|10/ 14 (16 1412 10|10 101010 1010 9| 9 8 7 7
20 1'175'30‘33 36135 (32|20 12 |13 14|14 1412 10] 8] 6| 4| 2 o|—1/-2/-3-3
60 F1—1! o' 2130 31 {3119 14 ({13 (12|13 14 (13[12/11|10| 8| 5|4 3 1, 1 0
East 100 5 5 6 8/14'20 /24|25 24 (201816 |14 141413 {12/ 11|10 |9 B 7 7| &
140 110100 9 8 9 10|15 18 19 [18 17 (16 |14 (1213 (14 14|14 |13 13 12| 12 12
20 10 b-laiw 2627 (28|26 24 (19 (16 15|14 12| 10| 8| 6| 4| 2| o/—1|=1]|—2[-2
60 1, 1, 0[13[20|24 (2826 25|21 |18 15|14 13|{12|11|10| 8| 6| 5 4| 3| 3| 2
Southeast 100 77 6, 6/ 6 11 1617 18 (19 [18 16 (1413|1211 |10[10[10 | 9| ¢ 8 8| 7
140 9| 8| 8| 81 8| 7 [ 6|11 1415 1618116 |15 141312 12|12 [11] 11| 10] 10f 9
20 =2 =a| 1] a4 [22] 27| 30 |28 26 20|16 12|10 7| & 3| 2] 1 1| o o|—1
60 —ll—s —4|—8|—2| 7 (12/ 20|24 |25 |26 |23 (20 (15[12]|10] 8| &| 40 2 1| 1] 0|—1
South 100 4] 4| 20 2, 2| 3|4 812 1516 (18|18 [15|14|11|10 9| 8|8 7| & & 5
[ 140 7 6 6l 5| 4 44 4] 47 10131415/ 16|16]14 12/10 |10] 9| 7| 8 7
» 20 —2|—4|—4|—2| O 4| 6[ 19|26 |34 (40|41 (42|30 2412, &6 4| 2] 1] 1| o|—=1|—1
| 60 2| 1| 0] 0| 0| 1 | 2| 8|12 |24|32|35 36(35/34|20/10 7| 6| 5 4 4| 3| 3
Southwest 100 71 5 6 5| 4| 5| 6| 7| sz 1419 |22 23| 24|23[22 15|10 |10] 9| ¢ 8| 7
140 8/ 8/ 8 8 8 7 & 6 6| 7| 8 91015 181920 13| 8| 8| 8 8| 8| 8
20 —2@-—3 —4l—2| o] 3 6|14/ 20|32 |40| 45|48 34 22|14| 8| 5| 2| 1] 0 8j=1~1
60 20 10 ol o) ol 24| 7/ 10|19 (26|34 |40 41|36 28(16|10| 6| 5 4 3 3 2
West 100 7| 7] 6 6] &1 616 7] B|10]12]17 |20 25|28 27|26|19 (14 |12| 11/ 10/ 9| 8
140 12{ 1110 9| 8 8| 8| 9 16|10 10,11 (12|14 |16 |21 [22|23|22 20| 18] 16| 15| 13
20 =3 |—d4|—4|—=2{ 0| 3| 6|10 12[19 2433|4037 |34 /18| 6| 4| 2| 0|—1|—1/—2/—2
60 -2/—3|—-4|—3/—2| @ | 2| 6| 8|10|12|21 (30|31 |32/21 12| 8| & | 4| 3| 1| 0]—1
Northwest 100 5/ 4| 4] 4 4 4| 4| 4| 4| 5| 6| 9|12 (17|20 21|22 14| 8| 7| 7| & 6 5
140 87:666666!6667891014‘I81920i61311109
20 —3;—-3’_4 waiwz‘ 14| 8 10/12(1413/12[10] 8] 6] 4, 2] of o|—1|=1|—2|-2
North 60 —3|—3 —4|—3|-2/—1 ] 0 a' 6 sf1o|11f12|12(12(10]| 8] 6| 4| 2/ 1| O|—1|—-2
(Shade) 100 10 1 ol ol ol ofof 1] 2! 3| 4| 5| 5| 5| 8| 7| 6| 5| 4|3 3 2 2|1
140 1) 1) o ofojofofofoj1|2|3|]4|5[6|7|8 7| 6|4 3 2 21
6!739%10;111‘12 152 3/ 4/ 5 6/ 7/ 8| 9 10 11 1201 2 3 4 5
AM PM AM

SUN TIME




Y

‘ab’ 992 sles LS YE-Y. Jg-\’
SUN TIME
WEIGHT
CONDI- OF ROOF AM PM AM
TION (Ib/sq ft) T
6 7 8 9/ 10 nj2f1|2{3 4|5 6|7 8|9 10 N2 1 2| 3 4 s
10 4|6 —7|—5|—1] 7 |15 |24 32|38 |43 |46 |45 41 35 2822 (18[10| 7| 3] 1[-1]-3
Exposed 20 0|—1/—2|—1| 2| 9 |16 (23|30 |36 41|43 |43 40|35(30(25/20|15|12| 8| 8| 4| 2
o 40 4] 3| 20 3 & 10|16 (2328|033 38|40 41|39 |35|32|28 (24 20|17 13/ 11| 9| &
Sun 60 9| 8 6| 7| 8|11 |16 |22|27 |31 35|38 |39 /3836|3431 28|25|22| 18] 16(13] 1
80 13) 12 10|12 13 |16 |22 26 |28 |32 (35 |37 |37 |35 |34 |34 |32 30|27 23| 20| 18 14
Covered 20 —5|—2 0] 2] 410 |16 (19|22 /20| 18|16 |14 12}5 106 2| 1) 1|—1|—2|—3|—4|-5
with 40 —3|—2 —1|—1 0l 5[10|13]15|15| 16|15 |15 141 1210 7] 5] 3| 1|=-1|—2|—3]|—3
Water 60 —1|-2|—2/—2/—2| 2| 5| 7|10 |12|14|15|16 /15|14 12|10 8| 6| 4] 3| 2| 1] ©
20 —4|—2| of 21 4| s |12 (15|18 17|16 15]|14f12]10] 8| 2| 1| O|—-1{—2|—2|—3{—3
Sprayed 40 —2|—2/=1|=1 ol 2| 5| 9| w4414 14|13 12| 9| 7| 5] 3] 1] o o|—1{—1
60 —1|-2(-2|-2{-2) 0| 2| 5| 8|10 1213|1413 12|11 {10 8| 6| 4 2| 1| 0|-1
20 —5|—5|—4|—2] o 2| 6| 9|12]13 1413|1210} B| 5[ 2| 1| 0|-1/—3|—4|-5/—5
Shaded 40 —5|—5|—4|—3 —2! o 2| 5| s10]12|13 12/ l10| 8] &| 4] 2| O|—1|-3|—4|-5
60 3| —3|—2]|—2|—2—1 | 0| 2| 4| 6 8| 9|10|10|10]| 9| 8| 6| 4] 2/ 1| of|—1|-2
6| 7/ 8| 9l 10j 121 | 2|3 4|56 7| 8|90 1|12 1| 2| 3 4 s
AM PM AM
SUN TIME
OUTDOOR
DESIGN
FOR MONTH
AT 3 PM DAILY RANGE (deg F}
MINUS
ROOM TEMP
(deg F) 8 10| 12| 14| 16| W 20| 22| 24| 26 28| 30| 32| 34| 36| 38| 40
—30 ~39| —40 | —41 | —42 | —43 | —44 | —45 | —46  —47 | —48 | —49 | —50 | —51 | =52 | —53 | —54 | —55
-20 —29| —30| —31| —32 | =33 | —34 | —35 | —36 | —37 | —38 | —39 | —40 | —41 | —42 | —43 | —44 | =45
-10 —19|—20 —21 | —22 | —23 | —24 | —25 | —26 | —27 | =28 | —29 | =30 | =31 | —32 | —33 | —34 | —35
0 -9 =10 =11 | -12| 13| —14| =15 | —16 | =17 | =18 | =19 | =20 | —21 | —22 | —23 | —24 | —25
5 —4| —5| —6| =7 | =8| =9 —10|-1|-12|-13|-14|-15|-16 =17 | —18|—19 | —20
10 1 0| —1| —2| —-3| -4 —5| —¢6| -7 | —-8| =9 |=0|—-11|—-12|-13 | —14 | —15
15 & 5 4 3 2 1 o| -1} -2 | -3| —4| -5| -6 | —=7| —-8| —9%9|-—10
20 1| 10 9 8 7 3 5 4, 3 2 1 o =1 | —2| -3| —4| -5
25 16| 15| 4] 13| 1z] n| w0 e ‘ 8| 7, 6| 5| 4| 3| 2/ 1, o
30 21| 20| 19| 18| 17| 16| 15 14 13 120 1| w0 9 8 7 6 5
35 26| 25| 24| 23| 22| 21| 20 19 18| 17| | 15| 14| 13| 12| 1| 10
40 31| 30| 29| 28| 27| 26| 25| 24 ¥ | 2| 2| 20| 19 18| 77 16 15
59; Gt lagley slp Sl )1 2k sbos memas Y710 Jgu
DAILY SUN TIME
RANGE OF | DRY-
TEMPERA- | OR AM PM
TURE (F} WET-
BULB 8 10 12 2 3 4 6 8 10 12
10 “Dry-Bulb -9 -7 =5 = 0 =1 =7 — =8 ——
Wet-Bulb -2 — 2 —1 0 0 0 —1 — 1 — 2 -2
15 Dry-Bulb —12 -9 —5 —1 0 -1 -2 -6 —10 —14
| Wet-Bulb — 3 — 2 —1 0 0 0 -1 -1 -3 — 4
20 Dry-Bulb —14 —10 —5 —1 0 -1 -3 -7 -1 —16
Wet-Bulb — 4 -3 —1 0 0 0 =1 = -3 — 4
25 Dry-Bulb —16 —10 -5 —1 0 =1 -3 -8 —13 —18
Wet-Bulb — 4 -3 —1 0 0 0 —1 -2 -3 -5
30 Dry-Bulb —18 —12 —6 -1 0 -1 —4 —10 —15 -21
Wet-Bulb -5 -3 —1 0 0 0 -1 -3 — 4 — 6
35 Dry-Bulb —21 —14 =7 —1 0 -1 -6 —12 —18 —24
Wet-Bulb -6 — 4 —2 0 0 0 -1 — = 8 il
40 Dry-Bulb —24 —16 —8 —1 0 -1 —7 —14 —21 —28
Wet-Bulb -7 — 4 -2 9}___ 0_ 1 0 L -2 - 4 — & -9
a5 Dry-Bulb —26 —17 -8 —2 0 —2 —8 —16 —24 =31
Wet-Bulb -7 — 5 -2 0 o | = -2 — 4 — 8 —10




Y

Jlo Galises slaole sl Slewsl 2,15 2,k slos pummas YY-Ve Jou>

YEARLY
RANGE OF DRY- OR TIME OF YEAR
TEMPERA- WET-BULB
TURE(F) March April May June July August Sept. Oct. Nov.
120 Dry-Bulb —39 —22 -1 T 0 0 9 —24 Yy
Wet-Bulb —23 —12 - 5 —2 0 0 —4 —13 —27
s " Dry-Bulb —33 —22 -1 —4 ] 0 —8 —20 —36
Wet-Bulb —18 -1 — 5 —2 0 0 —4 -10 —21
110 Dry-Bulb —30 —20 =X —4 0 0 —é —-17 -3
Wet-Bulb —15 1o -5 -2 0 0 -3 -8 —16
105 Dry-Bulb —30 ~120 -1 —4 0 [} iy =17 —129
Wet-Bulb —15 —10 -5 —2 0 0 —3 -8 —14
100 Dry-Bulb —29 —19 —10 -3 0 0 —6 —1é —27
Wet-Bulb —14 —10 -5 -2 0 0 —3 — 8 —14
95 Dry-Bulb —29 —19 —10 -3 0 0 —6 —16 —27
Wet-Bulb —14 —10 -5 -2 0 0 -3 - 8 —14
90 Dry-Bulb —29 —19 —10 -3 0 0 —& —16 —26
Wet.Bulb —14 —10 -5 -2 0 0 -3 -8 —14
a5 Dry-Bulb —29 —19 -9 -3 0 0 -5 —16 —15
Wet-Bulb —14 -10 -5 —2 0 0 -3 - 8 ~14
80 Dry-Bulb —24 —1é -8 -3 0 0 —4 —12 —20
Wet-Bulb —13 -9 — 4 —2 0 0 —2 -6 -1
75 Dry-Bulb 14 -9 — 4 =1 0 0 =3 -7 —15
Wet-Bulb -7 -5 -2 0 0 0 -2 — 4 —8
70 Dry-Bulb —13 — 9 — 4 =1 0 0 —2 -7 —14
Wet-Bulb — & — 4 -2 0 0 0 -1 — 4 - b
65 Dry-Bulb -1 —8 — 4 -1 [} 0 —2 - % —12
Wet-Bulb - — 4 - 2 0 0 0 —1 -3 — 4
60 Dry-Bulb -9 -7 -3 —1 0 0 —2 -5 —10
Wet-Bulb — 4 -3 -2 0 0 0 -1 -3 -5
55 Dry-Bulb -8 -5 -3 -1 0 0 -2 — 4 -8
Wet-Bulb -3 -3 -2 0 0 0 -1 -2 -4
50 Dry-Bulb -5 — 4 -3 -1 0 0 -2 — 4 -7
Wet-Bulb -3 - 2 -1 0 0 0 -1 - 2 -3
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cfing, = cfing, = 9000
cfim,, = cfing, —cfimy, = 9000 —2000 = 7000

oy 4l o
tedb = Zt;:z toa +2E§—:trm = %x 95+ ;ggg x75=79.4°F
tewb = 65.5°F
tidb = tadp + BF X (tedb — tagp) = 50+0.15x (79.4 - 50) = 54.4°F
tiwp =352.7°F
s Al yo

TSH = RSH + OASH = 200000 + 43200 = 243200 Btu/hr

TLH = RLH + OALH = 50000 + 46200 = 96200 Btu/hr

GTH =TSH + TLH = 243200+ 96200 = 339400 Btu/hr
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OASH =1.08x cfin g, X (toy — ) =1.08x2500x (90— 75) = 40500  Btu/hr
OALH = 0.68x cfin, X (W g, — W) = 0.68x2500x (95— 65) = 51000 Btu/hr
OATH = OASH + OALH = 40500 + 51000 = 91500  Btu/hr
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ipgd al> yo
BF =0.05
ERSH = RSH + BF x OASH =120000 + 0.05 x 40500 = 122025 Btu/hr
ERLH = RLH + BF x OALH = 65000+ 0.05x 51000 = 67550 Btu/hr
ERTH = ERSH + ERLH =122025+ 67550 = 189575 Btu/hr

ipgw al> o
ERSH 122025 _
ERTH 189575

tadp =35°F

ESHF =
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tadp =48°F
ESHF = ERSH _ 122025 + Re heat _074
ERTH 189570 + Reheat
Reheat = 70230 Btu/hr
oy Al o
ERSH 122025 + 70230

940

ﬁrl = = —
© 108X (1-BF) x (try —togy)  1.08x(1-0.035)x (75— 48)
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(. . RSH _ 120000 _, ..
S 1 08xcfing,  1.08x 6940
D Joe FYNY e Jle lhae wb sl tyy —teg > YOOF axibis

tea =trm — (trm —tsa) =75-16=59°F
cfmg, =cfmgy, = 6940
cfin,, = cfing, —cfing, = 6940 —2500 = 4440

iy &l 0
tedb = Zt;:: toa +zgz—:ztrm =%x90 +%x75 =80.4°F
towh = 66.6°F
tidb = tadp + BF X (tedh — tadp) = 48+ 0.05x (80.4 — 48) = 49.6°F
tiwh = 49.1°F
pas al> po

TSH = RSH + OASH + Re heat =120000 + 40500 + 70230 = 231000  Btu/hr

TLH = RLH + OALH = 65000+ 51000 =116000  Btu/hr

GTH =TSH + TLH = 231000 + 116000 = 347000  Btu/hr
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iyl alo o
ofin, =1600
OASH =1.08x cfin g, X (tyy — t;) =1.08x1600x (95— 75) =34600  Btu/hr
OALH = 0.68 cfin g, X (W oy — W) = 0.68x1600% (98.5—71) =30000  Btu/hr
OATH = OASH + OALH = 34600 + 30000 = 64600 Btu/hr
ipgd al> yo
BF =0.05
ERSH = RSH + BF x OASH = 50000 + 0.05x34600 = 51730 Btu/hr
ERLH = RLH + BF x OALH =11000 +0.05x 30000 =12500  Btu/hr
ERTH = ERSH + ERLH = 51730 +12500 = 64230 Btu/hr
ipgw al> o
ESHF = ERSH _ 51730 0381
ERTH 64230

tadp =54.5°F
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S5 Joe Y-Y-1Y s Gllao ayly ol togpy <TAF azslix

oy o po

~ ERSH ~ 51730 ~
 108X(1-BF)x (ty —tygp) 1.08x(1-0.05)x(75-54.5)
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2450

ﬁ’nda

gl dlo po 41 S5
ofn, = 2450
OASH =1.08x cfing, X (ty, — toy) =1.08x 2450 (95— 75) = 53000  Btu/hr
OALH = 0.68x cfin g, x (W oy — W) = 0.68x 2450 % (98.5—71) = 46000  Btu/hr
OATH = OASH + OALH = 53000 + 46000 = 99000 Btu/hr

ipgd alo o )1 55
BF =0.05
ERSH = RSH + BF x OASH = 50000 + 0.05x 53000 = 52650 Btu/hr
ERLH = RLH + BF x OALH =11000 + 0.05x 46000 =13300  Btu/hr
ERTH = ERSH + ERLH = 52650 +13300 = 65950 Btu/hr

ipgw alo po )1 55
ESHF = ERSH _ 52650 —0.80

ERTH 65950
tadp =54°F
1ol do yo S5
ERSH 52650
fim 4,

= = = 2500
108 (1= BF) X (ty —tagp)  1.08x(1-0.05)x (75 - 54)

Ll Joub BB o3 glsn 5 dge Slop soz> 4,35 SV

. _. ___ RSH 50000
1 08xcfimg,  1.08x2500
D9 Jos F-Y-NY ] Jue d—'u"*’ Bkl trm - tsa > YO°F “"“L"’

=18.5°F

tea =trm — (trm —tsa) =75-18.5=56.5°F
cfimg, = cfimg, = 2500
cfim,, = cfing, —cfim,, =2500—2500=0
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tedb =toa = 95°F

tewb = 75°F
tigb = tga =56.5°F
tiwb =55.6"F

TSH = RSH + OASH = 50000 + 53000 = 103000 Btu/hr

TLH = RLH + OALH =11000 + 46000 = 57000 Btu/hr

GTH =TSH + TLH =103000 + 57000 =160000  Btu/hr
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V¥ ofin ot cho oz dF

:Js' 41.7).0
cfin,, = 3400
OASH =1.08x cfin o, X (toy — tyy) =1.08%x3400x (95-80) = 55200  Btu/hr
OALH =0.68x cfin, x (W oy — W) = 0.68x3400x (99 —77) =50800  Btu/hr
OATH = OASH + OALH = 55200 + 50800 = 106000 Btu/hr
ipgd al> yo
BF =0.075
ERSH = RSH + BF x OASH =120000 + 0.075x 55200 =124130 Btu/hr
ERLH = RLH + BF x OALH = 66000 +0.075 x 50800 = 69810 Btu/hr
ERTH = ERSH + ERLH =124130+ 69810 =193940 Btu/hr
ipgw al> o
ESHF = ERSH _ 104130 —0.64
ERTH 163940
tadp =46°F
S5 Jos Y-Y2NY 25y e illae ail il tygp <YAF axls
il al> yo
fing, = ERSH _ 124130 3700
108 (1= BF) X (t; —tagp)  1.08%(1-0.075)x (80 — 46)
29d Joo VYT (ise Jlie alio b il ofb slgp (o> )35 1 51aS 4905 slgp (o> 35 azsliz
t — RSH _ 120000 30°F

s T O8xcfng  1.08x3700
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cfing, = 3700
fm, = RSH _ 120000 _
1.08x (tyy —tg) 1.08x20
cfin,, = cfing, —cfing, = 5600 —3400 = 2200
cfiny, = cfing, —cfing, = 5600 3700 =1900

600
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fin fin
togy = —moa g CMMray _3400 95,39 c0—938°F
cfmg, cfing, 3700 3700
tewb = 74.4OF

tigp = tadp +BF x (tegp — tadp) =46+0.05%(93.8—46) = 49.6°F

tiwb = 48.8°F

TSH = RSH + OASH =120000 + 55200 =175200  Btu/hr

TLH = RLH + OALH = 66000 + 50800 =116800  Btu/hr

GTH =TSH + TLH =175200+116800 = 292000  Btu/hr

5 AY/A°Fdb (s54,5 lgn byl s L YYe - cfin gly o o> ,35 4 YA+« Btu/hr cod,b b LgS conl 3V cplplo
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COIL
BYPASS TYPE OF APPLICATION EXAMPLE
FACTOR
A small total load or a load
o that is somewhat larger with 7
0300050 | 5 Jow sensible hear factor | Residence
(high latent load).
Typical comfort application .
with a relatively small total Residence,
0.20 to 0.30 | load or a low sensible heat Smal.l
factor with a somewhat larger Hetail Shap;
load. Factory

Dept. Store,

0.10 to 0.20 [ Typical comfort application. Bank, Factory

Applications with high inter-

nal sensible loads or requiring Dept. Store,

0.05 10016 a large amount of outdoor air ?cstaur;mr,
for ventilation. ARroLy
Hospital
0 to 0.10 All outdoor air applications. Operating

Room, Faclory
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90 - 80 F DB
ROOM ROOM
CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR
DB/RH| WB| W AND APPARATUS DEWPOINT DEB/RH|WB| W AND APPARATUS DEWPDINT
(F)|(%)| (F) |(gr/Ib) (F)[(%)| (F) |(gr/Ib)
ESHF|1.00|.96 .92(.50(.88 .86|.84 .82|.81 ESHF|1.00(.91|.87 |.80(.75/.72|.68,.65(,63
201627 | 42.0| Lpp | 43.5| 41| 39| 37| 35| 32| 29| 24| 22 45 166.7 | 73.5| upp | 58.5) 57| 56| 54| 52| 50| 46| 41| 5
ESHF|1,00(.96.92|.88|.84 |.82|.80|.78|.75 ESHF |1.00/.90|.80 .74|.70).64 .62 .60 .59
25| 65.1 | 52.7| AP (49.6| 48| 46| 44 41 39| 36| 32| 22 50683 [ 8191 aop |81.5 60|58 |'56|'54| 50| 47| 42|97
ESHF[1.00 |.92|.87 |.83|.80 .76 .74 |.72|.70 ESHF|1.001.90).83).74|.68) .64 .61/.58).56
3067.3 | 63.6| 500 | 505 |'52| 50| 48 | 46| 42| 38| 34| 24 551698 | 90.2) 4pp | 64.2| 63| 62| 60| 58| 56| 54| 50| 44
ESHF|1.00].92(.76].68].63].50].56 .54 .52
ESHF | 1.00|.92|.85|.81 (.76 .73 |.71.69.66 82 |60 [71.3 | 93.5 ‘
a0 6n | T | | L e 9 |50 Fas | a3 | 42| 33 ADP | 667 | 66| 64| 62| 60| 58| 55| 52| 44
EsHF|1.00].86[.71 .63 |.58].54].52].51[.a9
ESHF[1.00(.92|.83|.78[.74 .69 |.66|.63].62 65 [72.8 [107.0
a0 (712 | mam OO O Tr I Ee |52 | 8 | 4 | 4o ADP |69.1| 68| 66| 64| 62| 60| 58| 56| 51
90 |45 |73.0 | 95,5 |ESHF|1.001,92,82/.76.70 .66 .62 .60 .58 70 |74.2 |115.5 ':,;': ;fg ;3 e; :g :; :; z; 23 ;:
0| 955 ) Jop [65.8| 65| 63| 81| 59| 56| 52| 49| 43
ESHF|1.00|.92|.78|.68|.64 |60 |.58|.56 |.54
50749 1964 ADP 689 |68 86| 63 |'61| 58| 56| 53| 47 45 lezs | 5.2 |ESHF|1.00|.94 .69 .84 01 77].75] 7a]70
-5 | 352 \pp | 50.8 | 49| 47| 45| 43| 39| 36| 32|
85 |76.7 1175 [ESHF|1.00|.92/.76|.68 .64 .57 .54 .52 .50
T N5 app |71.6 | 71| 69| 67| 66 | 62| 59| 57| 50 40 |64.2 | 63.2 |ESHF|1.00 94,07 [.62].78] .75 .72 ] .60 .67
2| 6321 0P | 544 | 53| 51| 49| 47| 45| 41| 38| 23
60 | 78.4 h28.4 |ESHF|1.00 .86 (,68(.60 .56 |.52 .50 |.48 .46
4 1284 upp 742 | 73| 71| 69| 67 |64 | 62| 59| 50 o5 |65.0 | 71.2 |ESHF|1.00[.96].91 [.8a].78] .74 .70] .67 .64
9\ 712 4pp | 57.6 | 57| 56| 54| 52| 50| 47| 43| 36
65 | 80.0 [130.6 [ESHF(1.00 .75 | .68 .62 (.55 |.50 .47 |.45 |.43
.0 11396 [ ne [76.8 | 75| 74| 73|71 |60 | 66 |64 | 50 50 |67.5 | 79.0 [ESHF [1.00[.90|.84 [.s0[.74].70 |.66 |.62 .60
51790 | spp |60.5| 59| 58| 57| 55| 53| 50| 45| 38
.00 |.78.66 .60 |,52 |.47 |43 |.41]. Y
70 [s1.6 1.0 |55HF (19978 ;;i H o e o e 4 s5 |69.0 | 87.4 |ESHF|1.00[.90[.77].71] .66 .62] .60 8] .86
0| 87.4) pp |63.2| 62| 60| 58| 56| 53| 51| 47| 38
ESHF |1.00.92|.77 |.68].63].59].56 ] .54|.52
60 [70.5 | 95.4
20| 59.6 | 35,8 [ESHF[1.00.98].95].92/.90 .88 .87 .86 .84 ADP |458] 65| 63| 61| 59| 56| 53| 50| 46
ADP ]39.4138| 3634|3230 28| 26| 22 65 |71.9 |10a.7 |ESHF[1.00|.85].76 |.71 | 66 .60/ 56| .52|.80
25| 617 | 4.8 |ESHF[1.00].98].93].90] .86 |.84|.82|.80 .78 ADP |48.2| 67| 66 45| 64) 62) 60 5¢) 52
ADP | 45.2| 44| 42| 40| 37 | 35| 32| 28] 20 70 |73.3 [111,0 [ESHF | 1.00|.80 .71 (.61 |.55) 52| .48 .47 | .46
30 | 63.7 | s4.1 |ESHF|1.00|.94|.89 .85|.81 |.79|.77|.75|.73 ADP 1703 69] €8] 64) 44| 62| 38| 3632
-7 | 5411 App | 50.2| 48| 46| 44| 40| 38| 35| 31| 22
ESHF|1,001.92|.86|.82).78 |.74 .72 .70 (.69 ESHE[1.00/.98/.95(.93].91/.89.88|.87 [.86
381688 | 629 'app | 54.1 | 52| 50| 48| 45|41 |38 |32 | 27 20 56,4 ) 3041 4np [35.4 | 34| 32| 30 28| 24| 24| 22| 20
ESHF | 1,00 .92(.84|.79 .76 |.73|.69 .67 |.65 ESHF!1,00(.96/.93(.90|.88 (.86 |.84|,82|.81
40167.8 |\ 717\ upp | 57.9| 58| 54| 52| 50 |48 | 44| 40| 32 25583 | 38.0),pp [40.9| 39| 37| 35| 33| 31 28| 24 21
ESHF|1.00|.92(.83|.77 .72 |.68|.64|.62].61 ESHF|1.00[.96].91 .88 ].85.83],80|.78].76
85 145169.1 | BL1)%np [41.2| 60| 58| 56| 54 | 51 | 46| 41| 36 30 160.0 | 45.6 | np | 457 (44| 42| 40| 38| 38| 32| 28| 21
ESHF| 1.00[.92|.80|.73|.68 .64 .61 |.59|.57 ESHF|1.00|.94].88|.85.02( .79 .77 ] .73] .72
50170.8 | 90.1| unp | gu2l's3| 61! 59| 57 54| 51| 48! 39 35618 | 535\ unp | 49.0| 48| 46| 44| 42| 40| 37| 29| 24
ESHF|1,00|.92|.83|,73|.67 |.60|.57 .56 |.54 ESHF|1.00.94|.90 .84 /.80|.76.73|.70 .68
LB AR 2 v bood b el il d e Bt e 40163.5 | 6121 pp | 53.5| 52| 51| 49| 47| 44| 41| 36| 28
ESHF| 1.00].96|.87|.81].76| .73 .70 .67 .64
ESHF|1.00/.92.76(.67|.61|.56 .54 .52/ .50 80 |45 |65.1 | 68.9 A0, 38«
601739 [108.8| 4pp | 49.5| 49| 67| 65| 63| 60| 58| 55| 49 ADP |56.8| 56| 54| 52| 50 48| 45| 41| 3
‘ ESHF|1.00|.89|.80|.74].70] .66 .64 ] .62] .61
ESHF|1.00/.88).69|.61|.56|.53] .50 .48/.47 50 [66.7 | 76.7
R ] it b bl bt el e b ADP | 59.7 | 58| 56| 54| 52| 49| 46| 42| 39
ESHF| 1.00|.89|.82|.74] .69 .65].61|.59 .57
ESHF|1.00/.81],63|,55 51,49 .47 .45 .43 55682 | 84.6 4| 50| 47
LR e B et B B il ADP | 62.3 61’60 | 58| 56| 54 5 40
‘ ESHF| 1.00|.91.83|.72].66.62|.59|.57 .54
60169.6 | 92.3| unp | gu.8| 64| 63| 61| 59| 57| 55| 53| 47
{
ESHF| 1.00].92| .B8|.84] .80 |.76].74] .72].71 ESHF|1.00].858|.76|.71| .63 58| 85 .52/ 50
381 63.3 | 57.0 40p | 51.6| 49| 48| 46| 43| 39| 36| 31| 27 651711 11004 Jop | 67.2| 66| 65| 64| 62| 60| 58| 54| 47
82
ESHF| 1.00/.90|.87 .82|.78|.74|.71|.60|.67 ESHF| 1.00|.78|.71|.65].61].55].52|.49.47
40]68.0 | 65.1) app | 55.2|'53) 52! 50| ‘48| '45| 41| 28] a1 70724 [108.3| ,np | 9.4 | 68| 67| 66) 65) 63| 61| 58| 83
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ROOM ROOM
CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR
DB|RH| WB| W AND APPARATUS DEWPOINT DB RH| WB| W AND APPARATUS DEWPOINT
(A ()] (F) | (gr/Ib) (F)| ()| (F) | (gr/Ib)
ESHF |1.00].96.91).89].85].82|.78|.75 .73 ESHF|1.00 .96 |.91].87 .84 ].81|.79.77 |.74
35|61.0 | 5.5 Unp 48.9| 48| 46| 45| 43| 41 37| 32| 26 351589 | 46.7 | \np |46.3| 45| 43| 41 39 37| 34|31 |2
ESHF | 1.00|.97 |.90|.84.80|.76 .74 |.71 [.69 ESHF [1.00 .96 |.89|.84 .81 .78 |.76 |72 | .70
40| 627 | 59.2| oo | 5o "2 |'so| 48| 46| 43| 41| 36 | 29 4016041 537 upp (49.9| 49| 47| 45| 43| 41|39 | 32| 22
ESHF |1.00(.91/.83/.78].75|.72|.70|.67 |.65 ESHF |1.00 .94 .86 |.81 .77 |.74 .71 .69 |.67
45 64,3 | 66.7| 00 | oo |'sa |52 50| 48| 46| 44|39 | 32 45161.9 | 6041 upp |53.2\ 52| 50| 48| 46| 44| 40|37 |31
ESHF |1.00 .93 |.83[.77 .73 |.69 .67 |.65 .63
ESHF |1.00 .89 .80 |.75|.71 | .68 |.66|.63 |.61 50 |63.4 | 67.4 g
LY TR S L it i ] i e et e ] " ADP |36.2| 55 53| 51| 49|46 43| 40| 32
79 |
55 |67.4 | g1.0|ESHF 1,00 |.96 .82|.74|.69 .66 |.63 |.60 |.58 B i | | O [ I e [aa 11 '8
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-3 | o4 i 4
ADF | 52.0] 84| 52) 30148, %642 93| 94 25| 581 | as.2| ESHF|1.00(.96].91].87].84| 80| .78 .76 |.75
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s0| 67.9 | s.4| ESHF|1.00].90|.82) 76| .69 .64/ .60| .57 |.55 ADP | 52.2) 51/ 49| 47) 45| 43| 40) 35| 21
ADP | 63.0| 62| 61| 60| 58| 58| 53| 49| 42 so| 62.6| 65,0 ESHF|1.00/.92|.84| 78| 74| .71 .69 .66| .64
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e5| 69.3| 93,8 ESHF| 1.00(.85.77| 71| 67 62 58 54 .52 ADP 93 5
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60| 67.1| 83.6 “ob | 4h0| 'a1| 60| ‘59| 58| 56| 53| 48| 43 s0| 60.1| sa.af ESHFI 1001921 28 | T Sl
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72 -55 F DB

ROOM

CONDITIONS

DB RH | WB

w

(F)|(%) | (F) |(gr/Ib)

EFFECTIVE SENSIBLE HEAT FACTOR
AND APPARATUS DEWPOINT*

ROOM
CONDITIONS

DB|RH
(F)|(%)

WB

w

(F) | (gr/1b)

EFFECTIVE SENSIBLE HEAT FACTOR
AND APPARATUS DEWPOINT*

65| 64,0

76.3

ESHF | 1.00 (.84 |.73|.67
ADP | 59.5| 58| 56| 54

.63
52

.61
50

.59
48

.58
A7

72
70| 65.2

82.3

ESHF | 1.00 [.80 |.69 .62
ADP 61,61 60| 58 56

.59
54

56
51

.54
48

53
44

20 | 49.9

21.6

ESHF |1.00 |.98 .96 .94
ADP |27.6| 26| 24| 22

.93
21

25(51.5

27.0

ESHF [1.00(.97 |,94.92
ADP |33.7 | 3129 27

.90
25

.88
22

30| 53.0

32.8

ESHF 1.00 .98 [.94 .91
ADP |37.1| 36| 34 32

.88
30

.86

.84
25

.82
20

35 (54.4

38.0

ESHF|1.00.97 |.93.89
ADP [41.1] 40 38| 36

34

86|,

.82
30

27

.80 |,

40| 55.8

43.5

ESHF |1.00 .95 |90/ .86
ADP | 44.5| 43| 411 39

.83
37

78
32

76
29

45 [ 57.1

49.1

ESHF (1.00 .93 |.87 |.82
ADP |47.7 | 46| 44| 42

J9
40

75
36

73
33

50 58,5

54,8

ESHF 1,00 .92 .84|.80
ADP | 50.5 49 47| 45

43

76 .

1
38

35

69 .

55 (59.7

60.1

ESHF [1.00|.93 |.83|.77
ADP |53.1|'52| 50| 48

46

.68
42

.66
38

70
60 | 60.9

65.5

ESHF|1.00 .89 |.79|.73
ADP | 55.4| 54| 52| 50

.69
48

.66

.64

.62
40

65 |62.2

711

ESHF |1.00 .93 .78 .71
ADP |57.7 | 57| 55| 53

.66
51

.59
44

70 [63.4

76.9

ESHF|1.00(.90(.74 (.66
ADP | 59.8| 59| 57| 55

53

611,

75| 64.5

82.5

ESHF | 1,00(,88/.70(,62
ADP | 61.7 | 61| 59| 57

57
55

.55

.53

.52
49

ol

80 | 65.7

88.0

ESHF | 1.00|.87 |.73 .65
ADP |63.5| 63| 42| 61

.60
60

49
53

85 66,8

93.7

ESHF | 1.00.71|.56 (.52
ADP 653 | 64| 62| 61

.50
60

46
57

45

90 | 67.9

99.3

ESHF|1.00 .66 |.56 .50
ADP | 66.9| 66| 65| 64

A7
63

43|
|61}

.42
60

41
56

95 [ 69,0

105.0

ESHF | 1.00 |.60 |.47 |.42
ADP |48.5| 68 | 67 | 66

65

39,

.37

62

60 | 56.6

55.0

ESHF|1.00].95].84].77
ADP | 50.6| 50 | 48 46

44

731,70

42

.68 |
39

66
36

65

65 |57.7

59.7

ESHF (1.00/.92 |.85 /.80
ADP (52,9 52 51 50

70|58.9

64.5

ESHF |1.00|.89 .80 .76-
ADP |55.0| 54 | 53| 52

75599

69.2

E.SHF“.OO .88 1.7‘5‘{.72
ADP | | 54

73
|48

.69
| 50

.65
52

.69
46

.65
48

.61
50

65
80 | 51.0

73.8

56,9/ 56J 55
ESHF 1.00(.75 .68 .63

85 62,0

90 | 63.0

78.6

83.2

ADP |58.7 57Lsa 55
ESHF |1,00(.71 |.63 .58

ADP |60.3| 59 | 58| 57 |

.60
54

|

.55
56

.58
53

.66
44

.62
46

.58

.55
51

.56
48| 45| 41

.53

64
41

.60
43

48

52
54

|.50
52

.49
50

ESHF | 1.00 .70 .581.53
ADP [61.9| 61 | 60| 59

.50
58

.48
57

.46
55

.45
53

o

|
95| 64.0

ESIT!#‘V'I.OO .69 .571 46
ADP | 63.5| 63| 62 41

.43
60

42
59

A1

58

60

52,3

46,2

ESHF |1.00 .94
ADP | 46.0| 45

.89
44

1.81
42

7
40

74
38

72
36

70 (.68
34|28

65

53.3

50.0

ESHF |1.00 /.91
ADP | 48.1 47

.86
46
I

.78
44

T4
42

70
40

.69
39

.67 |.65
36|31

70

154.3

ESHF 1.00 .89
ADP [50.1 49

.83
48

74
46

70
44|

.67
42

.65
40

.63 [.62
37|34

75

55.3

57.8

ESHF [1.00 .79
ADP | 52,0 50

74
49

J1
48

.68 |
47

.64
45

.62
43

.60 (.59
40| 37

60
80

|s6.3

61.7

ESHF | 1.00|.85
ADP |53.8| 53

76
| 52

70
51

.66
50

61

.59

48| 46

.57 [.56
44 | 41

a5

57.2

65,5

ESHF | 1.00|.75

ADP | 554 54

.67
53

.63
52

57
50

.56
49

.54
47

.53
| 45

90

|58.2

69.4

ESHF 1,00 .72

ADP | 57.0 ‘ 56

.62
55

.57
54

.54
53

.52

52 |
l

.50
50

.49
47 [

95

59.1

73.5

ESHF |1.00.69
ADP | 58.5| 58

.55

57|

|.49

56

A7
35

.46 |.45
54 52

60

47.9

38.4

ESHF 1.00 .93
ADP 413 40

.89
39

.85
{ 38

.80
36

7
34

75
32

J3L7
29| 23

65

48.8

41.4

ESHF | 1.00 (.91
ADP | 43.3 | 42

.86
41

.83
40

78]
38

74
36

72
34

70,68
31|24

70

49.7

44.6

ESHF|1,00 (.90
ADP |45.2| 44

.84
43

.80
42

74
40

Al
38

.69
38

.67 |.66
33)31

75

50.6

48.0

ESHF | 1.00].89
ADP | 47.1| 46

.82
45

74
43

69
41

.66
39

.65
37

.64 .63
36| 34

55
180

51.5

51.2

ESHF|1.00|.88
ADP | 48.8 | 48

T9
47

74
46

67
44

.64
42

.62
40

.61/.60
3937

85

52.4

54,5

ESHF | 1.00|.77
ADP | 50.4 | 49

J0
48

66
47

.63
46

.60
44

.58
42

57
40

90

53.2

57.7

ESHF (1.00 .76
ADP | 52,0 51

67
50

61
49

.58
48

.55
44

.54
44

.53
41

95

54,2

61.2

ESHF |1.00.69
ADP | 53.6 53

58
52

54
51

.51
50

49
48

*The values shown in the gray areas indicate the lowest effective
sensible heat factor possible without the use of reheat. This limiting
condition is the lowest effective sensible heat factor line that intei-
sects the saturation curve. Note that the room dewpoint is equal to
the required apparatus dewpoint for an effective sensible heat factor

of 1.0.

NOTES FOR TABLE 65:

1. For Room Conditiens Not Given; The apparatus dewpoint maoy
be determined from the scale on the chart, or may be calkulated
as shown in the following equation:

ESHF =

14628 Wi

1
~ Wadp)
{tem — 'adp)

This equation in more familiar form is:

ESHF = —

0244 {trm — todp)

107

6

0.244 (tem — tadp) + 7606 (Wem — Wadp)

(Cont.)
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CLASS A—NO VANED FITTINGS

Any fitting with constant cross-section

dimensions. ®

Any fitting with changing radius ond
constant width.

Fittings with straight sides and seoms,

®
%

CLASS B—ALL VANED FITTINGS
Any fitting with concentric radii, and

changing width. ®

Any fitting with eccentric radii and
changing width.
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TOTAL
TYPE DUCT INSULATION FINISH THICKNESs | VWEIGHT K* ut
(in.) (Ib/sq 1)
Uninsulated Sheet Metal None - - - 1.14%
Metal lath and plaster — %" - - — 99
Wood lath and plaster — %" — - — 79
Corkboard None 1 0.7 28 22
None 2 1.4 - A2
Plaster — %" | 2.2 28 .22
Plaster — %" 1 2.9 —_ 12
Corrugated Ashestos Paper (alr cell) None 1 073 .50 34
Nane 2 1.46 -_ 20
Rock Cork None 1 1.35 35 23
None 2 27 - 13
Plaster — %" 1 2.9 35 .23
] Plaster — 34" 2 4.2 — A3
Mineral Wool Blanket None 1 117 .28 22
None 2 235 - A2
Glass Fiber None 1 .08 .27 21
2 17 - 10
85% Magnesia None 1 1.0 39 26

*Conductivity of insulating material only (per in,)

tOverall U for still air outside duct and 1200 fpm inside duct,

{Uninsvlated Bare Dut. ™ Air Velocity (fpm] | 400 | 800 | 1200 | 1600 | 2000
Overall U | .98 1.08 [ 1.4 1.19 1.22
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6 8 10 12 14 16 18 20 22

SIDE Area  Diam |Area Diam |Area Diam | Area Diam | Area Diam |Area Diam |Area Diam |Area Diam | Area Diam
sq fr in. |sqft . |sqf in. | sqft in. | sqft in. |sqft in. | sqft in. | sqft in. | sqft in.

10 .39 84| .52 9.8 | .65 10.9
12 .45 9.1 .62&0.7 77 19| 94 13.1

14 .52 9.8 | 72 150 9N 129 | 1.09 14.2 | 1.28 15.3

16 .59 104 | .81 12.2 (1.02 13.7 | 1.24 1| 1.45 16.3 | 1.67 17.5

18 .66 110 | 9N 129 |1.15 14.5 | 1.40 0| 1.63 17.3 | 1.87 18.5 | 212 19.7

20 72 11.5 99 13.5 | 1.26 152 | 1.54 1.81 18.2 | 2.07 19.5 | 2.34 20.7 | 2.61 21.9

22 .78 120 | 1.08 4.1 | 1.38 159 | 1.69 17.6 | 1.99 19.1 | 2.27 204 | 257 217 | 2.86 229 | 3.7 24.1
24 .84 12.4 [1.16 14.6 | 1.50 16.6 | 1.83 18.3 | 2.14 19.8 | 2.47 21.3 | 278 22.6 | 3.11 239 | 343 25.1)
26 .89 12.8 | 1.26 15.2 | 1.61 17.2 | 197 19.0 | 2.31 20.6 | 2.66 22.1 | 3.01 23.5(3.35 248 | 3N 26.1
28 .95 13.2 11.33 15.6 (1.71 .7 | 2.09 19.6 | 2.47 21.3 | 286 229 |3.25 244 | 3.60 25.7 | 4.00 27.1
30 1.01 136 | 1.41 16.1 | 1.82 3] 2.22 20.2 | 2.64 22,0 | 3.06 23.7 | 3.46 25.2 | 3.89 26.7 | 4.27 28.0
32 1.07 140 | 1.48 16.5 | 1.93 88| 236 20.8 | 2.81 2271328 24.4 | 3.68 26.0 | 4.12 27.5 | 4.55 28.9

34 1.13 14.4 | 1.58 17.0 | 2.03 19.3 | 2.49 21.4 | 296 233 | 343 25.1|3.89 26.7 | 4.37 28.3 | 4.81 29.7
36 1.18 14.7 | 1.65 17.4 (2.4 19.8 | 2.61 219 (3N 239 | 3.63 25.8 | 4.09 27.4 | 4.58 290 | 5.07 30.5
38 1.23 150 | 1.73 17.8 | 2.25 203 | 2.76 225|327 24.5 | 3.80 264 | 430 28.1 | 4.84 29.8 | 5.37 314

40 1.28 15.3 | 1.81 18.2 233 20.7 | 2.88 230|343 25.1 | 397 27.0 | 4.52 28.8 | 5.07 30.5 | 5.62 32.1
42 1.33 15.6 | 1.86 18.5 | 2.43 21.1| 298 23.4 | 3.57 256 | 4.15 276 | 47 294 | 531 31.2 | 586 32.8
44 1.38 159 |1 1.95 18.9 | 2.52 21.5 | 3.1 239 (3N 26.1 | 4.33 28.2 | 4590 30.0 | 5.55 319 | 6.12 335

46 1.43 16.2 | 2.01 19.2 | 2.61 219 | 3.22 24.3| 3.88 26.7 | 4.49 28.7 | 5.10 30.6 | 5.76 32.5| 6.37 34.2
438 1.48 16.5 | 2.09 19.6 [2.71 223 3.35 24.8 | 4.03 27.2 | 4.65 29.2 | 5.30 312 | 597 33.1| 6.64 349

50 2.16 19.9 | 2.81 22.7 | 3.46 252 | 415 27.6 4.%—'729.8 5.51 318|619 337|687 355
52 2.22 20.2 | 291 231|357 256|430 281500303 |572 324 641 343|714 360
54 229 205 (298 234 | 37N 26.1 | 4.43 28.5 | 5.7 308|590 329|664 349|738 368
56 2.38 20.9 | 3.09 238|383 265|455 289 | 5.31 312|608 334|687 355 7.62 37.4
58 2.43 211 (319 242|394 269|468  29.3| 548 317|626 339|706 360 | 787 38.0
60 2.50 21.4 (327 245|406 273|484 298| 5.65 322|650 345|726 365 8.12 38.6
64 2.64 22,0 | 3.46 252|424 279|510 306|591 33.1| 687 355|717 37.6| 859  39.7
68 3.63 258|449 287|537 314|626 339|718 363|812 386|903 407
72 383  265|4n 29.4| 569  32.3] 6.60 348|754 372|850 395|952 41.8
76 409 274| a9 30.0| 586 328|683 354|795 382|890 404 9.98 42.8
80 415 276 517 30.8| 615 33.6 | 7.22 36.4| 829 390|921 1104 438
84 5.41 315 6.41 345 7.54 372|855  39.6 | 9.75L 3108 446
88 5.58 320| 6.64 349|787 380|894 405|101 3.1 1.2 454
92 579 326 691 356 | 8.12 386939 415|104  438( 1N.7 463
96 590 330|734 362|840 39.2|970 421|108  44.5| 121 47.2
100 740 369 | 8.50 395|980 425|113  455[123 476
104 7.60 374|890 405|103 435|116 462[130 488
108 7.90 38.0 | 9.20 41.2 | 106 44.0 | 120 47.0 | 13.4 49.6
1n2 8.10 386|950 41.8(109 447|123 475|138 503
16 980 424|113 5]126 48.1(143 513
120 100 428|115 0| 130 49.1| 144 515
124 103 435|119 46.7 | 134 496|150 524
128 106 441|121 47.1 | 13.8 504|155 53.3
132 125 479|140 50.9 | 15.8 53.9
136 12.8 485 | 145 51.6 | 162 54.5
140 13.0 48.8 | 147 520|165 55.0
144 13.3 49.4 | 15.2 529 16.8 55.6
oCi R T (ab) = .
Circulor eq (d.). C fromd, = 1.3 tlarge numbers in table are duct class.

(@+b)™
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24 26 28 S R - 38 36 . as .} a0

SIE | Ares Diam {Area Diam [Area Diam [Arsa Diam |Ama Diam ‘|Area ~Diam |Area - Diam | Area  Diam |Area Diam
sqfr in. |sqft in. |sqft in. aqfe in. jsqft  in. jeqft.  in jsqft  in. |eqft. in. leqh in.

10
12
14

16
18

22
24 3.74 26.2
26 4.03 27.2 {440 284

as 4.33 28.2 {474 29.5 | 5.10 306
30 4.68 29.3 | 5.07 30.5 | 5.44 31.6 | 5.86 32.8
32 4.94 30.1 | 5.37 314|579 32,6 |6.23 33.8 |6.68 350

34 5.24 31.0 | 5.69 32.3 | 6.15 33.6 | 6.60 348 |7.06 36.0 |7.54 37.2

36 5.58 32,0 | 594 33.0 | 652 34.6 | 6.99 358 |7.46 37.0 |7.95 38.2 | .46 394

as 5.86 32.8 | 6.38 34.2 | 6.87 35.5 | 7.34 36.7 |7.87 38.0 |8.37 39.2 | 8.89 404 | 9.43 41.6

40 6.15 336 | 6.0 351 17.22 364 | 7.71 7.6 18.29 39.0 j8.81 40.2 [ 9.34 41.4) 9.89 426 | 105 43.8
42 6.45 344703 359 | 7.58 37.3 |18.12 .6 |8.68 399 (9.1 41.1 | 9.80 42.4 | 104 43.6 | 11.0 44.8
44

675 352|734 36.7 | TN 38.1 | 8.50 39.5 |9.07 40.8 | 9.61 420|103 434|108 446 | 11.4 45.8

46 7.03 359 | 7.63 374 | 825 38.9 | 8.85 40.3 |9.48 41.7 (104 43.0 | 107 443|113 456 | 11.9 46.8
48 7.30 36.6 | 7.95 38.2 | B.59 39.7 | 9.25 41.2 |9.89 42.6 | 10.5 439 | N 452|118 46.5 | 12.4 47.8
30 7.58 37.3 | 8125 389 | 8.90 40.4 | 9.61 420 {103 43.5 (109 44.8 | 11.6 46.1 | 12.2 47.4 (130 48.8

32 7.87 38.0 | 8.55 39.6 | 9.25 412 | 9.98 4238 (107 443 |111.4 45.7 {121 47.1 ) 2.7 48.3 1 13.5 49.7
EL) 8.16 38.7 | 8.85 40.3 | 9.61 42.0 | 104 43.6 [11.0 450 [11.8 46.5 | 12.6 48.0 | 13.2 49.2 [ 14.0 50.6
36 8.42 39.3 | 9.16 41.0 | 994 427 1 10.7 443 (114 45.8 (122 47.3 113.0 488 | 13.7 50.1 | 14.5 51.5

58 8.63 39.8 | 9.48 41.7 | 10.3 434 | 110 450 [11.8 46.6 | 12.6 48.1 | 134 496 | 142 51.0 | 15.0 52.4
60 8.89 404 | 9.75 42.3 [ 10.5 440 (114 458 1122 47.3 113.0 489 1 13.8 504 | 14.6 51.8 | 155 53.3
o4 9.43 41.6 | 103 435 [ 1.2 454 | 121 47.2 |112.9 487 [ 13.8 504 | 14.7 520|155 5341165 55.0
68
72

998 428|109 447 |18 466|128 484 (137 502|146 518|156 535|165 550|175 566
104 438|115 459 (124 478|135 497 [144 515 15.@3.2 164 549|174 565|183 580

76 10.8 449 1 120 47.0 | 13.1 49.0 | 14 50.8 [15.1 527 | 16. 4.6 | 17.3 56.31 18.3 579|193 59.5

1.5 46.0 | 12.6 48.0 | 13.7 50.1 | 14.7 52.0 (158 539 |117.0 55.8 [ 18.1 57.6 | 19.2 59.3 | 203 61.0
120 46.9 | 13.2 49.2 [ 14.2 511|154 53.2 | 165 55.0 ;{ 17.7 57.0 | 18.9 58.9 | 201 60.7 | 21.2 62.4
12,8 47.9 | 13.7 50.1 | 14.8 52.2 | 161 54.3 |17.3 56.3 | 18.5 58.2 1197 60.1 | 20.9 62.0 | 22.1 63.7]

30
4
a8
92 129 48.7 | 142 51.1 |1 155 53.4 1167 554 |18.0 57.4 (19.2 59.4 | 205 613 218 63.2 | 23.0 65.0
2 133 49.5( 148 522|159 54.0 | 17.2 56.2 | 18.6 58.5 (19.7 60.2 | 2111 62.2| 227 64.5 | 240 66.3
100
04
08

¥ 14.6 518|158 539117 56.0 | 18.6 58.5 | 19.9 60.5 | 21.4 62.6 | 22.7 64.5 | 24.1 66.5 | 25.6 68.5
1 14.8 52.11 162 546 | 17.6 568 | 19.2 59.4 |20.5 61.4 (220 63.5)| 235 65.7| 24.8 67.5 | 265 69.7
12 151 52.7 | 16.8 555|183 58.0 | 19.7 60.1 |21.1 62.3 1225 64.3 | 24.5 67.0 | 25.7 68.7 | 27.1 70.5

139 50.6 | 15.0 525|167 553179 57.3 |19.2 59.4 | 20.6 61.5| 21.6 63.0| 234 65.5 | 248 67.5

1é 158 5391173 564|189 £.9 | 203 61.1 |22.0 63.6 | 23.5 65.7 | 24.8 67.5| 26.2 69.4] 28.2 71.9
120 16.2 546|178 57.1 19‘4.6 209 62.0 |22.7 64.5 | 24.2 66.7 | 26.1 69.2 | 27.2 70.6 | 29.0 73.0
124 16.6 55.2| 184 58.1 | 19.8 60.3 | 21.6 63.0 (23.2 65.4 | 252 68.0 | 26.5 69.8 | 28.2 719 | 29.8 74.0
128 171 560 18.8 58.8 | 203 6I1.1 | 223 640 | 237 66.0 | 25.6 68.6 | 27.3 708 | 28.7 72.6 | 30.2 74.5
132 174 56.5] 19.3 59.5 | 20.8 61.8 | 22.6 64.4 | 24.5 67.0 | 26.3 69.5 | 28.2 720 29.8 740 | 320 76.6
136 17.9 5731 19.7 60.2 | 214 62.7 | 23.0 65.0 |25.1 67.9 | 26.9 70.3 | 28.7 72.6| 30.5 74.8 | 32.6 77.3

40 18.5 58.21 20.3 610 223 64.0 | 241 66.5 | 25.9 69.0 | 27.5 71.1] 294 73.5| 315 76.0 | 33.4 78.3
144 18.8 58.7 )| 20.6 6151 227 64.5| 248 67.5 | 263 69.5 | 28.2 7201) 299 74.1{ 320 76.6 | 34.0 79.0
{ab) *
(o + b)**

*Circular equivalent di (d,). Calculated fromd, = 1.3

tLarge numbers in table are duct class.
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CONTROLLING FACTOR

CONTROLLING FACTOR—DUCT FRICTION

APPLICATION NOISE GENERATION Main Ducts Branch Ducts
Main Dugte Supply Return Supply Return
Residentes 600 1000 800 600 400
Apartments
Hotel Bedrooms 1000 1500 1300 1200 1000
Hospital Bedrooms
Private Offices
Directors Rooms 1200 2000 1500 1600 1200
Libraries
e gl 800 1300 1100 1000 800
Auditoriums
General Offices
High Class Restaurants
High Class Stores 1500 2000 1500 1600 1200
Banks
QU 1800 2000 1500 1600 1200
Cafeterias
Industrial 2500 3000 1800 2200 1500
lo s alaio by JUIS ;5 boallog Joles Jsb F-1Y Jouz
90° SMOOTH 90° 5-PIECE 90° 3-PIECE 45° 3-PIECE 45° SMOOTH
ELBOW e ™
DIAMETER ! ! mE
(in.) L L B w
i 7
) S
[T /
R/D = 1.5 R/D = 1.5 R/D = 1.5 R/D = 1.5
ADDITIONAL EQUIVALENT LENGTH OF STRAIGHT DUCT (FT)
3 23 3 [} 1.5 1A
4 3 4 2 L5
5 3.8 5 10 2.5 1.9
6 4.5 6 12 3 2.3
7 5.3 7 14 35 2.6
8 6 8 16 4 3
9 - 9 18 4.5 -
10 - 10 20 5 —
1 _— n 22 5.5 -
12 - 12 24 [ —
14 - 14 28 7 —
16 —_ 14 32 8 -
18 - 18 36 9 -
20 - 20 40 10 —
22 - 22 44 1 -
24 —_ 24 48 12 —
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RADIUS ELBOW

RADIUS ELBOW —WITH VANES

SQUARE ELBOWS

DUCT NO VAMNES
DIMENSIONS sy -1 ) ™
W B R EHE§ I
Dl e Led 1 )
w’j v By l—-u —J L~w s
w D Radius Ratio Rt = 6" Rt = 37 Double Thickness Single Thickness
R/D = 1.25 (Recommended) (Acceptable) Turning Vanes Turning Vanes
ADDITIONAL EQUIVALENT LENGTH OF STRAIGHT DUCT (FT)
Yanes Vanes
96 48 31 45 2 43 3 40 40
36 25 36 2 3N 3 30 45
30 22 31 2 38 2 25 37
24 19 33 1 29 2 20 30
20 16 28 1 25 2 17 25
72 48 28 44 2 41 3 35 60
36 23 33 2 29 3 29 45
30 21 28 2 33 2 25 37
24 17 29 1 25 2 21 30
20 15 23 1 19 2 18 25
16 13 18 1 16 2 15 20
12 12 15 1 1 15
60 48 27 41 2 39 3 33 60
36 22 31 2 27 3 27 45
30 19 25 2 31 2 23 37
24 16 27 1 26 2 20 30
20 14 22 1 21 2 17 25
16 12 16 1 15 2 13 20
12 10 14 1 10 15
48 26 45 35 3
48 26 35 2 34 3 29 60
36 20 26 2 22 3 23 45
30 18 23 2 28 2 21 37
24 15 24 1 21 2 18 30
20 14 19 1 17 2 15 25
16 1 15 1 14 2 12 20
12 9 13 1 10 15
10 8 1 1 8 12
8 8 9 1 7 10
42 42 23 28 2 26 3 24 53
36 20 24 2 21 3 22 45
30 17 21 2 26 2 20 37
24 15 21 1 19 2 16 30
20 13 18 1 16 2 14 25
16 11 14 1 13 2 12 20
12 14 13 1 9 15
10 -] 10 1 8 12
8 7 8 1 6 10
36 72 34 27 3
36 19 22 2 19 3 20 45
30 16 19 2 22 2 18 7
24 14 20 1 22 2 15 30
20 12 17 1 15 2 13 25
16 10 13 1 12 2 " 20
12 9 12 1 9 15
10 B8 9 1 8 12
8 7 8 1 [} 10
32 32 17 19 2 16 3 17 40
30 14 18 2 21 2 \7 37
24 14 19 1 17 2 15 30
20 12 16 1 14 2 12 25
16 10 12 1 12 2 i1 20
12 8 12 1 8 15
10 7 L) 1 7 12
8 [} 8 1 -] 10
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RADIUS ELEOW
NO VANES

RADIUS ELBOW —WITH VANES

SQUARE ELBOWS

puct ; =
DIMENSIONS b 3N M —— 2
w D Radivs Ratio Ry = 6" Ry = 3" Double Thickness Single Thickness
R/D = 1.25 (Recommended) (Acceptable) Turning Vanes Turning Vanes
ADDITIONAL EQUIVALENT LENGTH OF STRAIGHT DUCT (FT)
Vanes Vanes
28 28 15 14 2 17 2 14 34
24 13 17 1 15 2 13 30
20 12 15 i 13 2 12 25
16 10 n 1 11 2 10 20
12 8 1 1 8 15
10 7 9 1 Z 12
8 6 8 1 6 10
24 96 38 19 3 23 80
72 32 17 3 21 72
48 22 20 2 20 3 18 62
24 13 16 1 14 2 12 30
20 n 13 1 12 2 10 25
16 10 1 1 10 2 9 20
12 8 10 1 8 15
10 7 8 1 7 12
8 6 7 I é 10
6 5 4 8
20 80 32 14 3 19 66
60 2% 19 2 7 58
40 22 15 2 14 3 14 49
20 1 12 1 10 2 10 25
16 9 9 1 9 2 8 20
12 ¥ 9 1 7 15
10 6 8 1 [} 12
8 5 7 1 5 10
[] 4 4 8
16 64 26 9 3 14 48
48 21 12 2 12 3 12 43
32 15 n 2 9 3 n 38
16 9 8 1 8 2 7 20
12 7 8 | é 15
10 4 é 1 5 12
8 5 é 1 5 10
[] 4 4 8
12 48 19 8 2 8 3 10 32
36 16 7 2 7 3 9 30
24 1 8 1 8 2 8 26
12 7 7 1 5 15
10 [ 5 1 5 12
8 5 5 I 4 10
[ 4 3 8
10 40 19 & 2 6 3 8 27
30 13 [ 2 8 2 7 24
20 9 7 1 é 2 ] 21
10 5 5 1 4 12
8 4 5 1 4 10
] 4 3 8
8 32 13 5 2 4 3 4 21
24 n 6 1 5 2 4 19
16 8 4 | 5 2 5 16
8 4 4 1 3 10
] 3 3 8
[ 24 10 4 1 4 2 4 15
18 8 3 1 4 2 4 13
12 ] 4 ] 3 "
6 3 3 8
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CFM pucr CFM pucTt CFM pucr CFM pucr
CAPACITY AREA CAPACITY AREA CAPACITY AREA CAPACITY AREA
% % A % A b 3
1 2.0 26 33.5 51 59.0 76 81.0
2 3.5 27 34.5 52 60.0 77 82.0
3 55 28 355 53 61.0 78 83.0
4 7.0 29 38.5 54 62,0 79 84.0
5 9.0 30 37.5 55 63.0 80 84,5
6 10.5 31 39.0 56 64.0 81 B5.5
7 11.5 32 400 57 65.0 82 86.0
[] 13.0 33 41.0 58 65.5 83 87.0
9 14.5 34 420 59 66.5 B4 87.5
10 16.5 35 43.0 60 67.5 85 88.5
" 17.5 36 44.0 41 68,0 86 89.5
12 18.5 37 450 62 69.0 87 90.0
13 19.5 38 46.0 63 70.0 88 90.5
14 20.5 39 47.0 64 71.0 89 91.5
15 21.5 40 48.0 65 71.5 90 92,0
16 23.0 41 49.0 66 72.5 91 93.0
17 24.0 42 50.0 &7 73.5 92 94,0
18 25.0 43 51.0 68 74.5 93 94.5
19 26.0 44 52.0 69 75.5 94 95.0
20 27.0 45 53.0 70 76.5 95 96.0
21 28.0 46 54.0 71 77.0 96 94.5
22 29.5 47 55.0 72 78.0 97 97.5
23 30.5 48 56.0 73 79.0 98 98.0
24 31.5 59 57.0 74 80.0 99 99.0
25 32,5 50 58.0 75 80.5 100 100.0

GeSbe 2 loa ol cop VSN Jgos

ROOM AIR
RECOMMENDED
VELOCITY REACTION APPLICATION
(fpm)
0-16 Complaints about stagnant nene
air
25 Ideal design—favorable all commercial
applications
25-50 Probably favorable but 50 all commercial
fpmis opproaching maximum applications
tolerable velodity for seated
persons
&5 Unfaveroble—light papers

are blown off a desk
8]

1o

for pecople mov-
vaut slowly —favorable

r fim

Some factory air conditioning
insiafiations—favorable

retail and

dept. store
factory air
conditioning

higher
velocities for
spot cooling

Cdy Az )0 > )0 odd Aoy polie A=Y Jous

TERMINAL VELOCITY

APPLICATION ety
Broadcast studios 300-500
Residences 500-750
Apartments 500-750
Churches 500-750
Hetel bedrooms 500-750
Legitimate theaters 500.750
Private offices, acoustically treated 500-750
Private offices, not treated 500-800
Motion piclure theaters 1000
General offices 1000-1250
Dept. stores, upper floors 1500
Dept. stores, main floor 2000
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£ . § . FPM OVER
GRILLE LOCATION GROSS AREA
Commercial
Above occupied zone 800 and above
Within occupied zone not near seats G00-800
Within occupied zone near seats 400-600
Door or wall louvers 500-1000
Undercutting of doors 60O
Industrial 800 and above
Residential 400

alises slal b JUIS jo oolaiwl 5,50 3,9 Cwles VoY Jouo

(mm) 3,5 cobes | (AN) JUB o (2 5555 3
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THROAT RADIUS (Ry) (IN.)
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~ " Weather Properties - [Tehran] @

D ezign Parameters ] Design Temperatures] Deszign Solar ] Simulation ]

Regior Middle E ast - Atmazpheric Elearnessli

l:l.:lcatim: Ilran j E:ﬂ:si Ground -

Lty |Tehran j Feflectance W

Latituide: W deg 5 ol Conductivity m BTU e/t /F

Iélgenf:::: I% :Eg oo bonths  |an =] [Dec ]
- . Time Zone [GMT +4] |-3.5 hours

Summer Design DB ho2zo  F Daylight Savings ~  yes & No

Summer Coincident /B | 75.0 F [ .
. DST Beginz
Summer Daily Bange 27.0 F DST Ends I—_| l_

; - 20.0 F
‘winter Design DB 200 Drata Source;

Winter Coincident WE 16.2 F User Modified

k. | Cancel | Help |
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a3 5590 (slad 4 by e S slacols 84,5 :General .

S31s sla )b 4 b e slaesls 54,4 Internals ¥

)0 5 lao,oety ()l sloleo 4 bgs e slaosls o4,4 :Walls, Windows, Doors ¥
2.5 55 5 pb 4 bgsye slaosls 54,4 :ROOSS, Skylights .f

) slop 35 4 by e slmosls 54,4 :Infiltration .0

S 4 by e slmosls og,9 :Floors £
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w1 Space Properties - [Example]

General l Internals ] Walls, Windows, Doaors ] Roofs, Skylights Infiltratiu:un] Floars ] F'artitiu:uns]
MName |Example
Floar Area 150.0 i
&g Ceiling Height (g p ft
Building ‘W eight 130.0 I/t l— J
Light  Med. Heawy

04 Yentilation Bequirements

Space Usage | <Uzer-Defined: j

0A Requiremert 1 [15.0 | CFM/person =l

04 Requiement 2 [0.00 |CFM/fE |

0k | Cancel | Help |

Space/General o, il slajise Y-V S

(General) sl A5 ooty N-Y-1Y

30,5 (o0 patine 3l 3590 036 ler e 5 OleiSle (59 (Lad Lawgie gLl g Sl o A5 cpl jo ¥V SS illae
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Slos o i 0590 >k slaosls Cle o ccnl .S Gl sl leiSle jo solaiul 550 (saojle CILE 59 4 Ll 510)
285 s e ) Glesle (3

g g3l Jl38le 5 50 35390 abliS 5l 6,15 g9 bl 1 b 05,5 3y Lt ls o |y 5L5 590 035 (sl olime .Y

(Internals) 515 sl ,b gbosls .Y-Y-\V

5 331 (S S bl 16,1 (lidy) pinnas (soges (2lidy) pins & bgrye laosls 23w cnl o FVY SS illas
ol Cool Sl 525 0)l50 abaily (pl )0 055 o0 et 4800 sla )Ly

a5 L L5 L (Recessed, unvented) 455 o900 s «(Free Hanging) 550 Wl oo olidy, pivmmms 55 -)
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w1 Space Properties - [Example]

General Intemnals l Wwallz, Windows, Doors ] Foofs, Skylights ] Infiltratiu:un] Floors ] F'artitiu:uns]

Overhead Lighting Feaple
Eistwre Type  |Recessed, unvented | Dt gei s A \People |
Wattage [2.00 |W'.-"ft3 LI Activity Level |I:Iffi|:e ok ﬂ
Ballsst Multiplier [1 25 Sensible 2450 BTU/hi/person

Schedule | Internal Latent BTUhrfperzon
T azk Lighting Schedule | Internal ﬂ

‘W attage |0.00 |W'.-"fF Mizcellaneous Loads

Schedule | [fore] Sensible 0 BTUhr
Electrical Equipment Schedule | [none) ﬂ

Wattage |0.00 |W'.-"fF Latent 0 BTU M
Scheduls | o] = Schedule | [Fiome] ﬂ

0k | Cancel | Help |

Space/Internals o, calises slo ise F-1Y S
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Gxple; asb g4 oo :Schedule Type

al39, amole; 4l p s :Hourly Profile v

(O a3p 5 Hleislo 65,50 AVl B s dculs 5lp) ailale §  Sidn oyl sl p uens :Assignments Y

5wl @yle D-VY S Bllae sonbe 4l i glyil

S31s sl )b 6,5 asls,y Fractional .\

Egbae 4505 wiaw 5,5 4l Fan/Thermostat .y
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M Schedule Properties - [Internal]
Schedule Tepe ] Hourly F'ru:ufiles] gssignments]

Schedule Mame: |Intemal

Mizc. Sensible, Misc. Latent,
Yentilation Airflow, Domestic
Haot ‘wiater, Misc. Electnic,
Mizc Fuel]

i FandThermostat
i Utility Bate Time-of-Day

Schedule Type: f* Fractional [People, Lighting, Equipment,

3

ak | Cancel I

Help

Schedule Properties/Schedule Type o,z calizes slajise 0=V S5

M Schedule Properties - [Internal]
Schedule Type  Hourly Profiles l fissignments |

0

wi
LT

Priofile: ||:r,,:,ﬁ|E One LJ 2:Frofile Two =)

3

=

=

ak | Cancel I

Help

Fractional ¢ songle) aslp clasuin -1V S
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=i Space Properties - [Example]

General | Intemals  walls, Windows, Doors l Faafz, Skylights | Infitration | Floars | Partitions |

'l Conztruction Types

Gross  window ‘window for Espogure:; 1 [M]

Area 1 2 Door

Exposure f2 [luantity Quantity Duantity i al ||E:-:terna| Wl ﬂ

1M - 1380 1 i i
2w w0 [t o o _Window 1 | [North Window -l
3 |nc:t usaﬂ Shade 1 ||[nu:une] j
4 |nut LizEn ﬂ _
5 |nc:t usaﬂ M |[nu:une] ﬂ
E |nc:t usenﬂ Shade 2 ||[nu:une] j
7 |n0t LzE j
3 [not use: v | Do |[inane) =~

0k | Cancel | Help |

Space/Walls, Widows, Doors o,z calise slo jide V-1V S

ol sl o Blasiia )-FF- 1Y
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= £ Wall Properties - [External Wall]

Wiall dzzembly Mame:  |External Wall -
Outzide Surface Color; | Drark, LI Abzorptivity: |0.900
eer : Thickness| Denzity | Specific HE. R/ alue weight
Laverstinssiio Dbstis in bAE | BTUABF | hfeF/BTU | b/

0.000 0.0 0.00 0.68500 0.0
30 cm Wall ﬂ 11.000 115.0 0.20 2.55000 105.4
0.000 0.0 0.00 0.33300 0.0
Tatals 11.000 357 105.4
Overall U alue: 0.280BTU iR

0k | Cancel | Help

Wall Properties o,z calisee sloisn A=V S

i Window Properties - [North Window]

Whindow Details

M arne: |North Window

Detailed [nput: r

Height: 3.00 ft Width: |G6.00 ft
FErame Type: |.-’-'-.Iuminum with thermal breaks LI
Internal Shade Type: |N|:|ne ﬂ

BTUhrdfEdF

Glazz Details

[lazing Glazz Type Tranzmizsivity | Reflectiviby Ahzorptivity
Outer Glazing (128" clear hd n.a4 0.078 0.0:
Glazing #2 18" clear - 0241 nose 0.0a1
Glazing #3 niot uzed -

Gap Type: 1/4" Air Space j

0k | Cancel | Help

Window Properties o o, cilises slaise -1V S
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o, YL slaybasle Overhang Y
0y 6)L;5 (51.:00[.34{@ Fin Y

Slwbre ol olwl g 00l s Ly bas b cwdis Slasiin (idu (pl jo ol oad ool (Las VY S 0 a5 jgb Lo
D9 oo plol 38le 5 alwgs Jlo Galizee slaols (sly 59, alizee Slelus jo 4l 15

i Window Properties - [North Window]

Whindow Details
M arne: |North Window
Detailed [nput: v
Height: 3.00 ft Width: |G6.00 ft
FErame Type: | Alurninum with thermal breaks LJ
Internal Shade Type: |N|:|ne ﬂ
0.65; BTU/hrifEF
— Glazz Details
[lazing ‘ Glazz Type Tranzmizsivity | Reflectiviby Ahzorptivity
Outer Glazing (128" clear - n.a4 0.078 0.0:
Glazing #2 18" clear - 0241 4 nose 0.0a1
Glazing #3 niot uzed -
Gap Type: 1/4" Air Space ﬂ
0k | Cancel I Help

Wall Properties o,z calisee slo ise Vo— 1Y S5

obasle iz glgl -1V S

(Roofs, Sylights) & .5 45 g oL glrosls F-Y-1Y
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i Window Properties - [North Window]

Whindow Details

M arne: |North Window

Detailed [nput: r

Height: 3.00 ft Width: |G6.00 ft
FErame Type: |.-’-'-.Iuminum with thermal breaks LI
Internal Shade Type: |N|:|ne ﬂ

BTUhrdfEdF

Glazz Details

[lazing Glazz Type Tranzmizsivity | Reflectiviby Ahzorptivity
Outer Glazing (128" clear hd n.a4 0.078 0.0:
Glazing #2 18" clear - 0241 nose 0.0a1
Glazing #3 niot uzed -

Gap Type: 1/4" Air Space j

0k | Cancel | Help

Window Properties o,z calise slajisu 1YY=V S

Space Properties - [Example]

General | Intemals | ‘Walls, ‘Windows, Doors  Roofs, Skylights ] Infiliation | Flaors | Partitions|

R oof Construction Types for
Grosz  Roof

AI83  Slope  Skylight
Expozure fté [deq)  Cuantiby

1|H ~ 1500 0
2 |n|:|t usaj

3 |n|:|t LizE ﬂ
4 |n|:|t LIZE ﬂ

Ewpozure: 1 [H]

Boof | Foof
Skylight | [rione)

Led Lo

o]

Cancel | Help |

Space/Roofs, Skylights o > calizes sla oo VW=V JCi
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(Infiltration) 3s& gosls .H-Y-1Y
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D¢ oo ooliiwl All Hours 4 55

30 Lei Iy 385 el ol 48) 990 oolizwl Only When Fan Off i 5 Oleso 2lsp pinaw 3,90 0 Wiz 2 Y
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General | Intemals | walls, Windows, Doars | Roafs, Skylights  Infiltration ] Floors | Partitions |

E nter infiltration rate in any colurmn:

CFr CFr &CH
Design Cooling— |p.p0 |0.00 |0.00
DesignHeating  |33.75 015 [1.50
Energy Analysis |00 |0.00 |0.00

Infilration occurs:  Only 'When Fan OFf
v Al Hours

] 4 | Cancel | Help

Space/Infiltration o>, cilise slajise VF-1Y S
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=1t Space Properties - [Example]

Eeneral] Internals] Walls, Windnws,DDDrs] Roofs, Skylights] Infilration  Floars I F'artitil:uns]

Floor Type
" Floor Above Conditioned Space
" Floar Above Unconditioned Space
{* Slab Floor On Grade
" Slab Floor Below Grade

Slab Floor On Grade

Floor Area 1500 fi

Tatal Floor U -walue 0.100 BTU M diRdF
Expozed Perimeter 250 ft

Edge Insulation B-value 0.00 hr-fE-F/BTL

] 4 | Cancel | Help

Space/Floor o o calizes slaiso 18-V S

(Partitions) b piud ;b ooty V-Y-\V

O )l A8 e I (LT Al g0 ale) ot arges slad 5l 1) o arges slad a5 b (slo s HAP ljle 5 o
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5l el @yle ddayly b 5 pge SIS 00 )T oo asie odid 4905 slad slos g Ol Jall (o po ol (g5 Gin
W8, 55 50 ) polie ply lgice Ygene |y appisd s b dnmilona (1 3 3590 ilizeo (slales )

Unconditioned Space Max. Temp. T, =T, +0.667(T, - T,))
Ambient at Space Max. Temp. Sl 7,k sles

Unconditioned Space Min. Temp. T, =T, -0.50(T, - T,)
Ambient at Space Min. Temp. Sl b slos
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g gaunle; 4l g4 Zone Components/Thermostats isw 10 goudas 4985 piamms (soisle) 4ol p e Y
L Logels &0 an plas 3,5,15 VA-VY IS Gollae )] 40 5 054 Fan/Thermostat ggdas 4505 g JI5 (et
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=1l Space Properties - [Example]

Partition 1

(" Ceiling Partition

Partition 2

o Ceiling Partitio

Eeneral] Internals ] wallz, Windows, Doors ] Roofs, Skylights ] Infiltratil:un] Floors  Partitions ]

fo W all Partition " wfall Partition
Area 190.0 0.0 ft
U alue |0.291 |0.500 BTU S
heconditioned S pace Max Temp. |33_5 |?5_|] F
Ambient at Space Max Temp. 1102.0 195.0 F
Unconditioned Space Min Temp. |45 o |75.0 F
Ambient at Space Min Temp. |20.0 |55.0 7

o]

Space/Partitions o, calise slajise 191V S

Help

Cancel |
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40 t 1 1 1 t t t t t
10 20 30 40 A0 B0 70 a0 80
Outdoor Air Temperature {F)

HAP J}é‘ﬁﬁ' aliwg 00is 4508 oo (slod dwle 09 \V—\VJ&M



v-q

M Schedule Properties - [Thermostat] @

Schedule Type  Hourly Profiles “ Azsignments |
Profile: ﬂF‘rnfiIe Ohe j 2 Profile Two [sd
_|o
Occupied
’ 7 Qoo
3:Profile Three]=] Jd:Profile Four [=]
-ZP[I:Ifilﬁ Five ‘ B:Profile Si,:'i =
-Unog | — |
7:Profile Sever|=] 5 Profile Eight =]
OF. l Cancel l Help

Fan/Thermostat ¢4 songle; 4l lasein VA=Y G

N3dlo 31 G155 4t DI
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(Print/View Input Data) ssg,5 slaesls 3,155 .\
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