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North Dakota:
Bismarck ............. 2.8
Devils Lake ........... 2.9
Fargo ................ 3.1
Williston. . ............ 2.6
Ohio:
Cincinnati............. 2.9
Cleveland............. 2.6
Columbus. ............ 2.8
Toledo ............... 2.8
Oklahoma:
Altus................. 3.7
Boise City ............ 33
Durant ............... 3.8
Oklahoma City......... 3.8
Oregon:
Baker ................ 0.9
CoosBay ............. 1.5
Eugene............... 1.3
Portland .............. 1.2
Pennsylvania:
Erie.................. 2.6
Harrisburg ............ 2.8
Philadelphia........... 3.1
Pittsburgh. ............ 2.6
Scranton.............. 2.7
Rhode Island:
Block Island . ......... 2.75
Providence ............ 2.6

South Carolina:

Charleston ............ 4.3
Columbia . ............ 4.0
Greenville. .. .......... 4.1
South Dakota:
Buffalo............... 2.8
Huron................ 3.3
Pierre ................ 3.1
RapidCity ............ 2.9
Yankton .............. 3.6
Tennessee:
Chattanooga . .......... 3.5
Knoxville............. 3.2
Memphis ............. 3.7
Nashville . ............ 3.3
Texas:
Abilene. .............. 3.6
Amarillo. . ............ 3.5
Brownsville . .......... 4.5

Dallas ................ 4.0
DelRio .............. 4.0
ElPaso................ 2.3
Houston............... 4.6
Lubbock .............. 3.3
Odessa................ 3.2
Pecos................. 3.0
San Antonio. ........... 4.2
Utah:
Brigham City........... 1.2
Roosevelt. . ............ 1.3
SaltLake City .......... 1.3
St.George . ............ 1.7
Vermont:
Barre ................. 2.3
Bratteboro . ............ 2.7
Burlington. ............ 2.1
Rutland ............... 2.5
Virginia:
Bristol ................ 2.7
Charlottesville. .. ....... 2.8
Lynchburg............. 32
Norfolk ............... 34
Richmond ............. 3.3
Washington:
Omak................. 1.1
Port Angeles ........... 1.1
Seattle ................ 14
Spokane. .............. 1.0
Yakima ............... 1.1
West Virginia:
Charleston. ............ 2.8
Morgantown . .......... 2.7
Wisconsin:
Ashland............... 2.5
EauClaire ............. 2.9
GreenBay............. 2.6
LaCrosse.............. 3.1
Madison. .. ............ 3.0
Milwaukee. .. .......... 3.0
Wyoming:
Cheyenne. ............. 2.2
Fort Bridger. .. ......... 1.3
Lander................ 1.5
New Castle ............ 2.5
Sheridan .............. 1.7
Yellowstone Park ....... 14
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APPENDIX C
VACUUM DRAINAGE SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION C101
VACUUM DRAINAGE SYSTEM

C101.1 Scope. This appendix provides general guidelines for
the requirements for vacuum drainage systems.

C101.2 General requirements.

C101.2.1 System design. Vacuum drainage systems shall
be designed in accordance with manufacturer’s recom-
mendations. The system layout, including piping layout,
tank assemblies, vacuum pump assembly and other com-
ponents/designs necessary for proper function of the sys-
tem shall be per manufacturer’s recommendations. Plans,
specifications and other data for such systems shall be sub-
mitted to the local administrative authority for review and
approval prior to installation.

C101.2.2 Fixtures. Gravity-type fixtures used in vacuum
drainage systems shall comply with Chapter 4 of this code.

C101.2.3 Drainage fixture units. Fixture units for gravity
drainage systems which discharge into or receive dis-
charge from vacuum drainage systems shall be based on
values in Chapter 7 of this code.

C101.2.4 Water supply fixture units. Water supply fix-
ture units shall be based on values in Chapter 6 of this
code with the addition that the fixture unit of a vacuum-
type water closet shall be “1.”

C101.2.5 Traps and cleanouts. Gravity-type fixtures
shall be provided with traps and cleanouts in accordance
with Chapters 7 and 10 of this code.

C101.2.6 Materials. Vacuum drainage pipe, fitting and
valve materials shall be as recommended by the vacuum
drainage system manufacturer and as permitted by this
code.

C101.3 Testing and demonstrations. After completion of
the entire system installation, the system shall be subjected to
a vacuum test of 19 inches (483 mm) of mercury and shall be
operated to function as required by the administrative author-
ity and the manufacturer. Recorded proof of all tests shall be
submitted to the administrative authority.

C101.4 Written instructions. Written instructions for the
operations, maintenance, safety and emergency procedures
shall be provided by the building owner as verified by the
administrative authority.
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APPENDIX D
DEGREE DAY AND DESIGN TEMPERATURES

This appendix is informative and is not part of the code.

TABLE D101
DEGREE DAY AND DESIGN TEMPERATURES®FOR CITIES IN THE UNITED STATES

DESIGN TEMPERATURES
HEATING "
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (yearly total) 97'1,% Dry bulb 2'/,% Wet bulb 2'/,% LATITUDE®
Birmingham 2,551 21 94 77 33°30"
AL Huntsville 3,070 16 96 77 34°40"
Mobile 1,560 29 93 79 30°40"
Montgomery 2,291 25 95 79 32°20°
Anchorage 10,864 -18 68 59 61°10’
AK Fairbanks 14,279 -47 78 62 64°50’
Juneau 9,075 1 70 59 58°20"
Nome 14,171 -27 62 56 64°30"
Flagstaft 7,152 4 82 60 35°10°
AZ Phoenix 1,765 34 107 75 33°30"
Tuscon 1,800 32 102 71 33°10°
Yuma 974 39 109 78 32°40"
Fort Smith 3,292 17 98 79 35°20"
AR Little Rock 3,219 20 96 79 34°40"
Texarkana 2,533 23 96 79 33°30"
Fresno 2,611 30 100 71 36°50"
Long Beach 1,803 43 80 69 33°50"
Los Angeles 2,061 43 80 69 34°00
Los Angeles* 1,349 40 89 71 34°00"
CA Oakland 2,870 36 80 64 37°40"
Sacramento 2,502 32 98 71 38°30"
San Diego 1,458 44 80 70 32°40"
San Francisco 3,015 38 77 64 37°40"
San Francisco® 3,001 40 71 62 37°50
Alamosa 8,529 -16 82 61 37°30"
Colorado Springs 6,423 2 88 62 38°50"
CO Denver 6,283 1 91 63 39°50"
Grand Junction 5,641 7 94 63 39°10°
Pueblo 5,462 0 95 66 38°20"
Bridgeport 5,617 9 84 74 41°10°
CT Hartford 6,235 7 88 75 41°50’
New Haven 5,897 7 84 75 41°20"
DE Wilmington 4,930 14 89 76 39°40’
DC Washington 4,224 17 91 77 38°50"
Daytona 879 35 90 79 29°10’
Fort Myers 442 44 92 79 26°40"
Jacksonville 1,239 32 94 79 30°30"
Key West 108 57 90 79 24°30"
FL Miami 214 47 90 79 25°50°
Orlando 766 38 93 78 28°30’
Pensacola 1,463 29 93 79 30°30"
Tallahassee 1,485 30 92 78 30°20"
Tampa 683 40 91 79 28°00’
West Palm Beach 253 45 91 79 26°40"

(continued)
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APPENDIX D

TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES®FOR CITIES IN THE UNITED STATES

HEATING DESIGN TEMPERATURES
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (vearly total) 97',% Dry bulb 2'/,% Wet bulb 2/,% LATITUDE®
Athens 2,929 22 92 77 34°00’
Atlanta 2,961 22 92 76 33°40’
Augusta 2,397 23 95 79 33220/
GA Columbus 2,383 24 93 78 32°30°
Macon 2,136 25 93 78 32°40°
Rome 3,326 22 93 78 34°20/
Savannah 1,819 27 93 79 32°10°
HI Hilo 0 62 83 74 19°40°
Honolulu 0 63 86 75 21°20°
Boise 5,809 10 94 66 43°3(0/
D Lewiston 5,542 6 93 66 46°20/
Pocatello 7,033 -1 91 63 43°00
Chicago (Midway) 6,155 0 91 75 41°50
Chicago (O'Hare) 6,639 -4 89 76 42°00
Chicago* 5,882 2 91 77 41°50
1L Moline 6,408 -4 91 77 41°30/
Peoria 6,025 -4 89 76 40°40
Rockford 6,830 -4 89 76 42°10
Springfield 5,429 2 92 77 39°50"
Evansville 4,435 9 93 78 38°00
IN Fort Wayne 6,205 1 89 75 41°00
Indianapolis 5,699 2 90 76 39°40"
South Bend 6,439 1 89 75 41°40
Burlington 6,114 -3 91 77 40°50
Des Moines 6,588 -5 91 77 41°30/
1A Dubuque 7,376 -7 88 75 42°20/
Sioux City 6,951 -7 92 77 42°20/
Waterloo 7,320 -10 89 77 42°3(0/
Dodge City 4,986 5 97 73 37°50"
KS Goodland 6,141 0 96 70 39°20°
Topeka 5,182 4 96 78 39°00"
Wichita 4,620 7 98 76 37°40°
Covington 5,265 6 90 75 39°00"
KY Lexington 4,683 8 91 76 38°00
Louisville 4,660 10 93 77 38°10°
Alexandria 1,921 27 94 79 31°20°
Baton Rouge 1,560 29 93 80 30°30
LA Lake Charles 1,459 31 93 79 30°10
New Orleans 1,385 33 92 80 30°00"
Shreveport 2,184 25 96 79 32°30°
ME Caribou 9,767 -13 81 69 46°50
Portland 7,511 -1 84 72 43°40°
Baltimore 4,654 13 91 77 39°10°
MD Baltimore* 4,111 17 89 78 39°2(/
Frederick 5,087 12 91 77 39°20/
(continued)
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TABLE D101—continued

DEGREE DAY AND DESIGN TEMPERATURES®FOR CITIES IN THE UNITED STATES

APPENDIX D

DESIGN TEMPERATURES
HEATING "
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (yearly total) 97'1,% Dry bulb 2'/,% Wet bulb 2'/,% LATITUDE®
Boston 5,634 9 88 74 42°20°
MA Pittsfield 7,578 -3 84 72 42°30’
Worcester 6,969 4 84 72 42°20/
Alpena 8,506 -6 85 72 45°00’
Detroit (City) 6,232 6 88 74 42°20°
Escanaba* 8,481 -7 83 71 45°40°
Flint 7,377 1 87 74 43°00’
MI Grand Rapids 6,894 5 88 74 42050’
Lansing 6,909 1 87 74 42050’
Marquette’ 8,393 -8 81 70 46°30’
Muskegon 6,696 6 84 73 43°10°
Sault Ste. Marie 9,048 -8 81 70 46°30’
Duluth 10,000 -16 82 70 46°50’
MN Minneapolis 8,382 -12 89 5 44°50"
Rochester 8,295 -12 87 75 44°00
Jackson 2,239 25 95 78 32°207
MS Meridian 2,289 23 95 79 32°20"
Vicksburg® 2,041 26 95 80 32°207
Columbia 5,046 4 94 77 39°00
Kansas City 4,711 6 96 77 39°10’
MO St. Joseph 5,484 2 93 79 39°50"
St. Louis 4,900 6 94 77 38°50
St. Louis* 4,484 8 94 77 38°40"
Springfield 4,900 9 93 77 37°10
Billings 7,049 -10 91 66 45°50°
MT Great Falls 7,750 -15 88 62 47°30°
Helena 8,129 -16 88 62 46°40°
Missoula 8,125 -6 88 63 46°50°
Grand Island 6,530 -3 94 74 41°00’
Lincoln! 5,864 -2 95 77 40°50’
NE Norfolk 6,979 -4 93 77 42°00’
North Platte 6,684 -4 94 72 41°10°
Omaha 6,612 -3 91 77 41°20°
Scottsbluff 6,673 -3 92 68 41°50°
Elko 7,433 -2 92 62 40°50’
Ely 7,733 -4 87 59 39°10°
NV Las Vegas 2,709 28 106 70 36°10°
Reno 6,332 10 92 62 39°30’
Winnemucca 6,761 3 94 62 40°50’
NH Concord 7,383 -3 87 73 43°10°
Atlantic City 4,812 13 89 77 39°30"
NJ Newark 4,589 14 91 76 40°40’
Trenton* 4,980 14 88 76 40°10’
Albuquerque 4,348 16 94 65 35°00
NM Raton 6,228 1 89 64 36°50
Roswell 3,793 18 98 70 33°20°
Silver City 3,705 10 94 64 32°40"
(continued)
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APPENDIX D

TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES?FOR CITIES IN THE UNITED STATES

DESIGN TEMPERATURES
HEATING "
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (yearly total) 97',% Dry bulb 2'/,% Wet bulb 2'/,% LATITUDE®
Albany 6,875 -1 88 74 42°50°
Albany* 6,201 1 88 74 42050’
Binghamton 7,286 1 83 72 42°10"
Buffalo 7,062 6 85 73 43°00’
NY NY (Central Park)* 4,871 15 89 75 40°50’
NY (Kennedy) 5,219 15 87 75 40°40’
NY(LaGuardia) 4,811 15 89 75 40°50’
Rochester 6,748 5 88 73 43°10’
Schenectady! 6,650 1 87 74 42°50"
Syracuse 6,756 2 87 73 43°10"
Charlotte 3,181 22 93 76 35°10
NC Greensboro 3,805 18 91 76 36°10
Raleigh 3,393 20 92 77 35°50"
Winston-Salem 3,595 20 91 75 36°10
Bismarck 8,851 -19 91 71 46°50°
ND Devils Lake® 9,901 -21 88 71 48°10°
Fargo 9,226 -18 89 74 46°50°
Williston 9,243 -21 88 70 48°10°
Akron-Canton 6,037 6 86 73 41°00’
Cincinnati® 4,410 6 90 75 39°10°
Cleveland 6,351 5 88 74 41°20°
Columbus 5,660 5 90 75 40°00’
OH Dayton 5,622 4 89 75 39°50"
Mansfield 6,403 5 87 74 40°50’
Sandusky* 5,796 6 91 74 41°30’
Toledo 6,494 1 88 75 41°40°
Youngstown 6,417 4 86 73 41°20°
OK Oklahoma City 3,725 13 97 77 35°20°
Tulsa 3,860 13 98 78 36°10
Eugene 4,726 22 89 67 44°10°
Medford 5,008 23 94 68 42°20/
OR Portland 4,635 23 85 67 45°40°
Portland* 4,109 24 86 67 45°30°
Salem 4,754 23 88 68 45°00’
Allentown 5,810 9 88 75 40°40’
Erie 6,451 9 85 74 42°10°
Harrisburg 5,251 11 91 76 40°10’
Philadelphia 5,144 14 90 76 39°50
PA Pittsburgh 5,987 5 86 73 40°30’
Pittsburgh’ 5,053 7 88 73 40°30’
Reading® 4,945 13 89 75 40°20°
Scranton 6,254 5 87 73 41°20/
Williamsport 5,934 7 89 74 41°10°
RI Providence 5,954 9 86 74 41°40°
Charleston 2,033 27 91 80 32°50"
Ne Charleston’ 1,794 28 92 80 32°50"
Columbia 2,484 24 95 78 34°00
(continued)
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TABLE D101—continued
DEGREE DAY AND DESIGN TEMPERATURES®FOR CITIES IN THE UNITED STATES

APPENDIX D

DESIGN TEMPERATURES
HEATING "
DEGREE DAYS Winter Summer DEGREES NORTH
STATE STATION® (yearly total) 97'1,% Dry bulb 2'/,% Wet bulb 2'/,% LATITUDE®
Huron 8,223 -14 93 75 44°30"
SD Rapid City 7,345 -7 92 69 44°00°
Sioux Falls 7,839 -11 91 75 43°40°
Bristol 4,143 14 89 75 36°30"
Chattanooga 3,254 18 93 77 35°00"
TN Knoxville 3,494 19 92 76 35°50"
Memphis 3,232 18 95 79 35°00"
Nashville 3,578 14 94 77 36°10°
Abilene 2,624 20 99 74 32°30"
Austin 1,711 28 98 77 30°20"
Dallas 2,363 22 100 78 32°50"
El Paso 2,700 24 98 68 31°50"
TX Houston 1,396 32 94 79 29°40’
Midland 2,591 21 98 72 32°00"
San Angelo 2,255 22 99 74 31°20°
San Antonio 1,546 30 97 76 29°30’
Waco 2,030 26 99 78 31°40"
Wichita Falls 2,832 18 101 76 34°00"
UT Salt Lake City 6,052 8 95 65 40°50’
VT Burlington 8,269 -7 85 72 44°30’
Lynchburg 4,166 16 90 76 37°20°
VA Norfolk 3,421 22 91 78 36°50"
Richmond 3,865 17 92 78 37°30"
Roanoke 4,150 16 91 74 37°20"
Olympia 5,236 22 83 66 47°00"
WA Seattle-Tacoma 5,145 26 80 64 47°30/
Seattle? 4,424 27 82 67 47°40°
Spokane 6,655 2 90 64 47°40°
Charleston 4,476 11 90 75 38°20"
WV Elkins 5,675 6 84 72 38°50"
Huntington 4,446 10 91 77 38°20"
Parkersburg* 4,754 11 90 76 39°20°
Green Bay 8,029 -9 85 74 44°30’
Wi La Crosse 7,589 -9 88 75 43°50/
Madison 7,863 -7 88 75 43°10"
Milwaukee 7,635 -4 87 74 43°00’
Casper 7,410 -5 90 61 42050’
WY Cheyenne 7,381 -1 86 62 41°10"
Lander 7,870 -11 88 63 42°50"
Sheridan 7,680 -8 91 65 44°50°
a. All data were extracted from the 1985 ASHRAE Handbook, Fundamentals Volume.
b. Design data developed from airport temperature observations unless noted.
c. Latitude is given to the nearest 10 minutes. For example, the latitude for Miami, Florida, is given as 25°50/, or 25 degrees 50 minutes.
d. Design data developed from office locations within an urban area, not from airport temperature observations.
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APPENDIX E
SIZING OF WATER PIPING SYSTEM

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION E101
GENERAL

E101.1 Scope.

E101.1.1 This appendix outlines two procedures for sizing
a water piping system (see Sections E103.3 and E201.1).
The design procedures are based on the minimum static
pressure available from the supply source, the head
changes in the system caused by friction and elevation,
and the rates of flow necessary for operation of various
fixtures.

E101.1.2 Because of the variable conditions encountered
in hydraulic design, it is impractical to specify definite and
detailed rules for sizing of the water piping system.
Accordingly, other sizing or design methods conforming
to good engineering practice standards are acceptable
alternatives to those presented herein.

SECTION E102
INFORMATION REQUIRED

E102.1 Preliminary. Obtain the necessary information
regarding the minimum daily static service pressure in the
area where the building is to be located. If the building supply
is to be metered, obtain information regarding friction loss
relative to the rate of flow for meters in the range of sizes
likely to be used. Friction loss data can be obtained from most
manufacturers of water meters.

E102.2 Demand load.

E102.2.1 Estimate the supply demand of the building main
and the principal branches and risers of the system by
totaling the corresponding demand from the applicable
part of Table E103.3(3).

E102.2.2 Estimate continuous supply demands in gallons
per minute (L/m) for lawn sprinklers, air conditioners, etc.,
and add the sum to the total demand for fixtures. The
result is the estimated supply demand for the building sup-

ply.

SECTION E103
SELECTION OF PIPE SIZE

E103.1 General. Decide from Table 604.3 what is the desir-
able minimum residual pressure that should be maintained at
the highest fixture in the supply system. If the highest group
of fixtures contains flushometer valves, the pressure for the
group should be not less than 15 pounds per square inch (psi)
(103.4 kPa) flowing. For flush tank supplies, the available
pressure should be not less than 8 psi (55.2 kPa) flowing,

except blowout action fixtures must be not less than 25 psi
(172.4 kPa) flowing.

E103.2 Pipe sizing.

E103.2.1 Pipe sizes can be selected according to the fol-
lowing procedure or by other design methods conforming
to acceptable engineering practice and approved by the
administrative authority. The sizes selected must not be
less than the minimum required by this code.

E103.2.2 Water pipe sizing procedures are based on a sys-
tem of pressure requirements and losses, the sum of which
must not exceed the minimum pressure available at the
supply source. These pressures are as follows:

1. Pressure required at fixture to produce required
flow. See Sections 604.3 and 604.5.

2. Static pressure loss or gain (due to head) is com-
puted at 0.433 psi per foot (9.8 kPa/m) of elevation
change.

Example: Assume that the highest fixture supply
outlet is 20 feet (6096 mm) above or below the
supply source. This produces a static pressure
differential of 20 feet by 0.433 psi/foot (2096 mm
by 9.8 kPa/m) and an 8.66 psi (59.8 kPa) loss.

3. Loss through water meter. The friction or pressure
loss can be obtained from meter manufacturers.

4. Loss through taps in water main.

5. Losses through special devices such as filters, soft-
eners, backflow prevention devices and pressure
regulators. These values must be obtained from the
manufacturers.

6. Loss through valves and fittings. Losses for these
items are calculated by converting to equivalent
length of piping and adding to the total pipe length.

7. Loss due to pipe friction can be calculated when the
pipe size, the pipe length and the flow through the
pipe are known. With these three items, the friction
loss can be determined. For piping flow charts not
included, use manufacturers’ tables and velocity rec-
ommendations.

Note: For the purposes of all examples, the follow-
ing metric conversions are applicable:

1 cubic foot per minute = 0.4719 L/s
1 square foot = 0.0929 m>

1 degree = 0.0175 rad

1 pound per square inch = 6.895 kPa
I inch =254 mm

2012 INTERNATIONAL P

This is a preview. Click here to purchase the full publication.

125



https://www.normsplash.com/ICC/915425188/ICC-IPC?src=spdf

APPENDIX E

1 foot = 304.8 mm
1 gallon per minute = 3.785 L/m

E103.3 Segmented loss method. The size of water service
mains, branch mains and risers by the segmented loss
method, must be determined according to water supply
demand [gpm (L/m)], available water pressure [psi (kPa)] and
friction loss caused by the water meter and developed length
of pipe [feet (m)], including equivalent length of fittings. This
design procedure is based on the following parameters:

* Calculates the friction loss through each length of the
pipe.

* Based on a system of pressure losses, the sum of which
must not exceed the minimum pressure available at the
street main or other source of supply.

* Pipe sizing based on estimated peak demand, total
pressure losses caused by difference in elevation,
equipment, developed length and pressure required at
most remote fixture, loss through taps in water main,
losses through fittings, filters, backflow prevention
devices, valves and pipe friction.

Because of the variable conditions encountered in hydraulic
design, it is impractical to specify definite and detailed rules
for sizing of the water piping system. Current sizing methods
do not address the differences in the probability of use and
flow characteristics of fixtures between types of occupancies.
Creating an exact model of predicting the demand for a build-
ing is impossible and final studies assessing the impact of
water conservation on demand are not yet complete. The fol-
lowing steps are necessary for the segmented loss method.

1. Preliminary. Obtain the necessary information regard-
ing the minimum daily static service pressure in the
area where the building is to be located. If the building
supply is to be metered, obtain information regarding
friction loss relative to the rate of flow for meters in the
range of sizes to be used. Friction loss data can be
obtained from manufacturers of water meters. It is
essential that enough pressure be available to overcome
all system losses caused by friction and elevation so
that plumbing fixtures operate properly. Section 604.6
requires the water distribution system to be designed
for the minimum pressure available taking into consid-
eration pressure fluctuations. The lowest pressure must
be selected to guarantee a continuous, adequate supply
of water. The lowest pressure in the public main usu-
ally occurs in the summer because of lawn sprinkling
and supplying water for air-conditioning cooling tow-
ers. Future demands placed on the public main as a
result of large growth or expansion should also be con-
sidered. The available pressure will decrease as addi-
tional loads are placed on the public system.

2. Demand load. Estimate the supply demand of the
building main and the principal branches and risers of
the system by totaling the corresponding demand from
the applicable part of Table E103.3(3). When estimat-
ing peak demand sizing methods typically use water
supply fixture units (w.s.f.u.) [see Table E103.3(2)].
This numerical factor measures the load-producing
effect of a single plumbing fixture of a given kind. The

use of such fixture units can be applied to a single basic
probability curve (or table), found in the various sizing
methods [Table E103.3(3)]. The fixture units are then
converted into gallons per minute (L/m) flow rate for
estimating demand.

2.1. Estimate continuous supply demand in gallons
per minute (L/m) for lawn sprinklers, air condi-
tioners, etc., and add the sum to the total
demand for fixtures. The result is the estimated
supply demand for the building supply. Fixture
units cannot be applied to constant use fixtures
such as hose bibbs, lawn sprinklers and air con-
ditioners. These types of fixtures must be
assigned the gallon per minute (L/m) value.

. Selection of pipe size. This water pipe sizing procedure

is based on a system of pressure requirements and
losses, the sum of which must not exceed the minimum
pressure available at the supply source. These pressures
are as follows:

3.1. Pressure required at the fixture to produce
required flow. See Section 604.3 and Section
604.5.

3.2. Static pressure loss or gain (because of head) is
computed at 0.433 psi per foot (9.8 kPa/m) of
elevation change.

3.3. Loss through a water meter. The friction or
pressure loss can be obtained from the manu-
facturer.

3.4. Loss through taps in water main [see Table
E103.3(4)].

3.5. Losses through special devices such as filters,
softeners, backflow prevention devices and
pressure regulators. These values must be
obtained from the manufacturers.

3.6. Loss through valves and fittings [see Tables
E103.3(5) and E103.3(6)]. Losses for these
items are calculated by converting to equivalent
length of piping and adding to the total pipe
length.

3.7. Loss caused by pipe friction can be calculated
when the pipe size, the pipe length and the flow
through the pipe are known. With these three
items, the friction loss can be determined using
Figures E103.3(2) through E103.3(7). When
using charts, use pipe inside diameters. For pip-
ing flow charts not included, use manufactur-
ers’ tables and velocity recommendations.
Before attempting to size any water supply sys-
tem, it is necessary to gather preliminary infor-
mation which includes available pressure,
piping material, select design velocity, eleva-
tion differences and developed length to most
remote fixture. The water supply system is
divided into sections at major changes in eleva-
tion or where branches lead to fixture groups.
The peak demand must be determined in each
part of the hot and cold water supply system
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