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+ Most deaths caused by fire in homes occur at night. The occupants are generally
sleeping and there may or may not be a smoke alarm present. If a smoke alarm is
close to the source of the fire it will possibly activate early enough to provide the
waking residents time enough to exit the dwelling. But if the smoke is trapped in
a room without an alarm, the fire may be too far along to permit exit of the
dwelling by the time the alarm sounds. Over 85% of fire deaths occur in the
home. Fire protection is a life safety issue.

4+ Smoke detectors have shown to increase survival rates by 50%, while sprinklers
plus smoke detectors are estimated to increase survival rates by 97%.

+ In April 2000 a new paragraph (s. Comm 82.40(3)(f)) Multipurpose piping
systems) was included in the Wisconsin Administrative Code. This was the result
of Wisconsin adopting most of NFPA-13D. As of March 1, 2009, the definition
of a multipurpose system was revised to mean a water distribution system
conveying water to plumbing fixtures and appliances and to automatic fire
sprinklers with the intention of serving both domestic and fire protection needs.

+ The subsequent chapters in this manual are intended to familiarize the reader with
the materials, design method and sizing of a multipurpose piping system. This
manual assumes that the reader has a basic knowledge of the pressure available
for uniform loss method of sizing the water distribution system. For an in depth
explanation of that method, the department has available another manual titled,
Sizing the Water Supply System.

+ There are three different types of piping systems used in the design of a
multipurpose piping system. They are:
o The tree type system.
o The looped system.
o The network system.

+ The looped system, network type system and any system served by a municipal
water main less than 4-inches in diameter require hydraulic calculations as per



NFPA 13. The water calculation worksheets designed for sizing plumbing piping
and the fire-water calculation worksheets designed for sizing residential sprinkler
demand and the friction loss tables on type of materials in SPS 382.40 — 4-11, use
the same formulas such as the Hazen & Williams and velocity formulas required
in NFPA 13. Proper use of the design manual worksheets will meet the hydraulic
calculation procedures in accordance with NFPA 13.

The Wisconsin Plumbing Code by definition states that a Multipurpose piping
system is a water distribution system (SPS 381.01(156)) and is that portion of a
water supply system from the building control valve to the connection of a
plumbing fixture or fixture supply connector, plumbing appliance, water using
equipment, or other piping systems to be served. Any piping intended to serve
residential sprinklers on a multipurpose system shall be connected to the water
distribution system (downstream of the building control valve).

How do Multipurpose Systems (MPP) save lives?

By incorporating a sprinkler system with a plumbing water distribution system,
the cost of installing a high degree of fire protection in a dwelling is brought
within reach of the average homeowner, current estimates are at $ 1.61 per square
ft. The design of a MPP system is intended to keep the fire contained, allow
enough time to escape, and prevent the fire from going to flashover. In
approximately 93% of the time, the fire is completely extinguished. Of great
importance is addressing the time of a fire event. A fire can grow from first flame
to flash over in less than 5 minutes, completely trapping any occupants who may
be unaware of the developing disaster. Toxic smoke and extreme heat reaching
over 1100 degrees F. can quickly overcome a life in just a few breaths. It is in
this volatile arena of smoke, heat, flame, and initial 5 minutes of time that the
MPP system is designed for, a fire department as good as they are, cannot address
this initial period of time.

Multipurpose piping systems are allowed not required in the State of Wisconsin
for one and two family dwellings since May 1, 2000.

MPP systems for public buildings are allowed with restrictions in accordance with
SPS 362.0903(6) since March 1, 2008.

MPP systems for public buildings will be one option to meet the sprinklering
requirements mandated after December 31, 2010 for public buildings as identified
in SPS 362.0903(6). For further information refer to Chapter 11 in this manual.

A Multipurpose piping system is defined as plumbing and as such can only be
installed by a Master Plumber responsible and the Journeyman and Apprentice
Plumbers under the Master Plumber’s responsibility. A Master Plumber
Restricted Licensed person may perform modifications to an existing system only.
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+ Chapter 1
+ Definitions and Materials

L+ Definitions

Authority Having Jurisdiction. The organization, office, or individual responsible for approving
equipment, materials, an installation or a procedure (3.2.2).

Automatic Sprinkler System. An integrated system of piping connected to a water supply, with
listed sprinklers that automatically initiate water discharge over a fire area. Where required, the
sprinkler system also includes a control valve and a device for actuating an alarm when the system
operates (3.9.9).

Control Valve. An indicating valve (such as plug valves, ball valves, butterfly valves, or OS & Y
gate valves) used to control or shut a supply of water to a sprinkler system (3.3.10.2).

Design Discharge. The rate at which water is discharged from an automatic sprinkler in gpm
(3.3.2).

Labeled. Materials or equipment with an accompanying identifying mark of an organization such
as a label or symbol attached thereto that is recognized and accepted by the authority having
jurisdiction and having a concern with product approval. By such label the manufacturer
expresses compliance with the appropriate standards and / or performance specifications (3.2.3).

Listed. Equipment or materials included in a list published by an organization that is acceptable
to the authority having jurisdiction and concerned with evaluation of products or services, that
maintains periodic inspection of production of listed equipment or materials or periodic evaluation
of services, and whose listing states that either the equipment, material, or service meets
appropriate designated standards or has been tested and found suitable for a specified purpose
(3.2.4).

Manufactured Home. Has the meaning specified under s.101.91 (2), Stats. Note: A structure that is
designed to be used as a dwelling with or without a permanent foundation and that is certified by the federal
department of housing and urban development as complying with the standards established under 42 USC 5401 to
5425. (c) A mobile home, unless a mobile home is specifically excluded under the applicable statute.

Multipurpose Piping System. Means a type of water distribution system conveying water to
plumbing fixtures and appliances and automatic fire sprinklers with the intention of serving both
domestic and fire-protection needs (SPS 381.01(156).

Network System. A type of multipurpose system utilizing a common pipe system supplying
domestic fixtures and fire sprinklers where each sprinkler is served by a minimum of three
separate paths (3.3.9.4).

Residential Sprinkler. A type of sprinkler that meets the definition of fast response as defined by
NFPA 13D, Standard for the Installation of Sprinkler Systems in One — Two Family Dwellings
and Manufactured Homes 2007 Edition, and that has been specifically investigated for its ability
to enhance survivability in the room of fire origin and that is listed for use in the protection of
dwelling units (3.3.8.2).
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+ Sprinkler, Automatic. A device that will control or suppress a fire event when it is exposed to
heat equal to or above its thermal rating and the heat actuated element opens to allow water to
discharge over a specific area.(3.3.8.1).

+ Materials
+ Piping.

+ The pipe or tubing which conveys the water to the sprinklers shall conform to both SPS 384.30
table 384.30-8 and NFPA 13D. This means that as long as the water in the pipe is on its way to a
sprinkler, it shall conform to both. Piping that is serving only domestic plumbing fixtures or
appliances need conform to only table SPS 384.30-8, (5.2.1, A.5.2.1).

4+ The table below is taken from s. SPS 384.30.

Table 384.30-8
WATER DISTRIBUTION PIPE AND TUBING

Material Standard
Brass ASTM B43
Cast iron AWWA C115
Chlorinated Poly (Vinyl ASTM D2846: ASTM
Chloride) (CPVC)? F441/441¢: ASTM
F442/442M¢
Copper?® ASTM B42; ASTM B88
Crosslinked Polyethylene CAN/CSA B137.10, ASTM
Aluminum/Crosslinked F1281
Polyethylene
Crosslinked polyethylene ASTM F876: ASTM F877
(PEX)?
Ductile iron AWWA C115; AWWA C151
Galvanized stecl ASTM A53
Polyethylene/Aluminum CAN/CSA B137.9
Polyethylene
Polyethylene/Aluminumy ASTM F1282
Polyethylens (PE-AL-PE)
Composite Pressure Pipe
Stainless Steel ASME B36.19M: ASTM
A270: ASTM A450

3Plastic pipe and tubing installed underground shall be in accordance with ASTM
2774.

°Copper tubing. type M. may not be installed underground

Use is limited to pipe 21/, inches or less in diameter for sch 80 and 1 inch or less
in diameter for sch 40

@Use is limited to pipe with a SDR. 11 or less.

2Copper pipe of tubing shall not be installed if the pH of the water to be conveyed

i_ 15 6.5 of less.

+ All of the materials in the table are approved for water distribution piping serving fixtures and
appliances with the stipulations in the footnotes, but not all the pipe is approved for multipurpose
piping in a one or two family residence. There are 4 materials currently in this table that are
acceptable to NFPA 13D for use as multipurpose piping to sprinklers.

+ They are:

Chlorinated Poly Vinyl Chloride (CPVC) ASTM F442.
Copper ASTM BSS8.

Galvanized Steel ASTM AS3.

Cross linked polyethylene (PEX) ASTM F876

+ All non-metallic pipe must be listed as well as meet the standard. Some nonmetallic tubing is
listed for use with ordinary temperature-rated sprinklers only.
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Galvanized Steel has a minimum diameter of 1-inch. Cross linked polyethylene (PEX) ASTM
F876 tubing is approved in network systems that are %2 -inch diameter. The minimum size for the
rest of the material is 34-inch diameter. (8.4.3)

+ Pipe Fittings and Valves

Pipe fittings in the multipurpose piping system serving sprinklers shall conform to the pipe
material standards listed in s. SPS 384 or Table 384.30-10 Wis. Adm. Code and NFPA 13D. The
joints shall be made in conformance with s. SPS 384.40 Wis. Adm. Code and NFPA 13D.

Valves on the piping which serve sprinklers shall conform to s. SPS 384.30(5) Wis. Adm. Code
and NFPA 13D.

+ Hangers and Supports

Hangers and supports shall conform to s. SPS 382.60 Wis. Adm. Code. This includes the spacing
requirements in Table 382.60.

Additionally, listed piping shall be supported in accordance with any listing limitations. An
example is CPVC ASTM F442 tubing is listed for use with galvanized steel straps.

When a sprinkler discharges, the velocity in the pipe or tubing may be 8-feet per second. This
velocity can cause the movement of the tube or pipe if it is not supported properly. Piping laid on
rafters or joists shall be secured to prevent lateral movement. The sprinklers should be secured as
close to the sprinkler as possible to assure the sprinkler will discharge over its intended coverage
area (7.4.3,7.4.4).

+ Sprinklers

Only listed residential sprinklers shall be used. These sprinkler listings are based on tests to
establish the ability of the sprinklers to control residential fires under standardized fire test
conditions. The criteria used for such tests are found in UL 1626, Standard for Residential
Sprinklers for Fire-Protection Service.

Temperature Ratings. Where the maximum ambient ceiling temperatures do not exceed 100° F
(38° C), ordinary temperature-rated residential sprinklers shall be installed. These are designed to
operate at 135° F to 170° F (57° C to 77° C).

Sprinklers installed under glass or plastic skylights exposed to the direct rays of the sun shall be
the intermediate temperature-rated sprinklers designed to operate at 175°F to 225°F (79°C to
107°C). (7.5.5)

Sprinklers installed in an unventilated concealed space under an uninsulated roof or in an
unventilated attic shall be intermediate temperature-rated sprinklers. (7.5.5.3)

Sprinklers installed near other heat sources or obstructions, shall meet the requirements of NFPA
13D Table 7.5.5.3 and 8.2 Position of Sprinklers.
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Sprinklers that have operated or have been damaged shall be replaced with sprinklers having the
same performance characteristics as the original equipment (4.2.2).

A sprinkler shall not be permitted to have ornamental finishes or paint applied to its surface by an
individual other than the manufacturer of the sprinkler and shall be part of the listing (7.5.6).

Wisconsinisms
Sections 7.6, 6.3(4), 8.1.3, and 8.6 of the NFPA 13D 2007 Standard do not apply.

Section 7.6 covers water flow alarms, and the requirement for such an alarm on a water
distribution system is exempted.

Section 6.3(4) covers one of the conditions to meet acceptability for a MPP system in that it must
be permitted by the local plumbing or health authority. This is not the case, the authority having

jurisdiction is the Department of Safety & Professional Services.

Section 8.1.3 refers to Sprinkler Coverage; sprinklers shall be installed according to their listing.
Section 8.1.3.2. Non residential sprinklers are not allowed.

Section 8.6 Location of Sprinklers, applies only on a full 13 D system, not a partial system.

14



+ Chapter 2
+ MPP System Requirements

Multipurpose piping systems are dependent upon installation criteria supplied by the manufacturer
of the sprinklers and NFPA 13D to function properly when discharging. Failing to install the
sprinklers and piping per the requirements of the manufacturer and NFPA 13D could result in the
system failing to control a fire.

The system shall be designed to provide a discharge of at least 18 gpm to any single sprinkler and
at least 13 gpm per sprinkler for compartments with multiple sprinklers, to a maximum of two
sprinklers or the system shall provide at minimum the flow required to produce a discharge
density of 0.05 gpm/ ft* to the design sprinklers, in accordance with the manufacturers sprinkler
listing specifications (8.1.1.2.2) You can have more than two sprinklers in a compartment, but for
design purpose, the two most remote or demanding sprinklers in a compartment under a flat,
smooth horizontal ceiling, shall be used in the design of the system. (8.1.1)

Where there are multiple sprinklers in a compartment, calculations shall be provided for the single
sprinkler criteria and the multiple sprinkler criteria. (8.1.1.2.1)

A compartment is an area that is enclosed on all sides by walls and a ceiling. The compartment
can include doorways or openings to adjacent rooms, provided the lintel depth is less than 8 inches
from the ceiling.

Less than an 8-inch lintel

\/

| __— One compartment

The demand of the fire sprinkler and water distribution system shall be calculated by determining
the greater controlling demand of a sprinkler(s) or plumbing fixture on the system.

(8.1.2)

Example; The sprinklers used in a compartment are listed in a table by the manufacturer. The
room you want to protect is 14 ft by 20 ft. In the manufacturers literature, the sidewall sprinkler
being considered to use has a coverage area of 14 ft by 14 ft at 10.2 psi., 14 gpm demand (2
sprinklers, 28 gpm demand) What that means is that with a pressure available at the sprinkler of at
least 10.2 psi, the discharge would cover an area out away from the sprinkler to 14 ft and 7 ft on
each side of the sprinkler.
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4+ One sprinkler could not cover the entire room, therefore 2 sprinklers would have to be installed.

4+ In order to prevent one sprinkler from keeping the other from discharging, sprinklers shall be
installed in accordance with their listing where the type of ceiling configuration is referenced in
the manufacturer’s listing. Sloped ceilings do have a minimum distance of 8 ft between
sprinklers. Without a minimum distance between sprinklers discharge spray from the first
sprinkler could cover the sprinkler next to it. This is called cold soldering. The spray from the
first sprinkler that discharges would keep the fire from heating the frangible bulb on the sprinkler
next to it.

+ A maximum distance from a sprinkler to a side wall of 7 feet would have to be maintained when
using the criteria for the 14 ft x 14 ft coverage area. If the distance would exceed 7 feet, you must
use the next higher coverage area criteria in your calculations. That would probably take it up to a
16 ft x 16 ft coverage area. But the amount of water pressure required to cover the larger area
would increase. The higher flow rate would then cause a greater pressure loss from flow friction
in the pipe.

4 There is no volume control on sprinklers. As a result, if the sprinklers are placed within the limits
for the 14 ft x 14 ft coverage and there is more pressure available than required for that coverage,
more water will discharge than called for.

4+ The minimum 18 gpm for a single sprinkler and 13 gpm for multiple sprinklers do not apply to all
sprinklers. Lower flow rates are allowed but the manufacturer of the sprinkler shall have
sprinklers tested and approved by a listing agency. The minimum operating pressure of any
sprinkler shall be the higher of the minimum operating pressure specified by the manufacturer’s
listing or 7 psi. (8.1.4)

+ Water Supply Requirements

4+ Multipurpose piping systems are dependent upon a reliable source of water. The following
sources are considered to be reliable. (6.2)

+ Water supplied from a municipal water main (reliable waterworks system).

+ Water supplied by a private well is a reliable water source if the pressure tank meets the standards
of the American Society of Mechanical Engineers and has a pressure source such as a well pump
or booster pump.
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A stored water supply shall have a minimum quantity equal to the water demand rate times 10
minutes. A one story dwelling or manufactured dwelling with less than 2000 square feet is
permitted to have a 7 minute water supply.

A stored water source with an automatically operated pump.

Water demand rates for multipurpose piping;

Systems are determined by the most demanding sprinkler or sprinklers in gallons per minute. That
could be a single sprinkler or multiple sprinklers. If there is no compartment in the dwelling
containing more than one sprinkler, the highest gallon per minute demand from any sprinkler in
the dwelling determines the 10 minute supply. If the sprinkler demands 17 gallons per minute for
its coverage area, the stored water shall equal 170 gallons. If there are multiple sprinklers in a
compartment, the total gpm demand from both could equal 28 gpm. 28 gpm times 10 minutes
equals 280 gallons of storage.

Two family dwellings require an additional flow of 5 gallons per minute added to the sprinkler
system demand when determining the pressure loss in the water service, water meter and any
piping which serves both dwelling units. The additional domestic design demand shall not be
required where provisions are made to prevent flow in the domestic water system upon the
operation of a sprinkler. (6.3 (1))

A sign shall be affixed adjacent to the building control valve that states with the following text in
Va-inch high letters; “ Warning, the water system for this home supplies a fire sprinkler system that
depends on certain flows and pressures being available to fight a fire. Devices that restrict the
flow or decrease the pressure such as water softeners shall not be added to this system without a
review of the fire sprinkler system by a fire protection specialist. Do not remove this sign.” (6.3
(5)) With the code changes for March 1, 2009, additional wording is required.

Identification of the type of MPP system installed is required, whether it conforms to a full 13D
system, or whether it does not conform to a full 13D system. The State of Wisconsin allows
partial systems regarding the number and location of sprinklers on one and two family dwellings
as long as they are identified as such.

In subsequent chapters, you will learn how to perform calculations and size a multipurpose piping
system for a single family home. Hydraulic calculation procedures in accordance with NFPA 13,
Standard for the Installation of Sprinkler Systems, shall be used for straight run (tree) type
systems, grid-type systems, looped-type systems and systems connected to city water mains of less
than 4 inch in diameter (8.4.4). Segmented loss calculations using the ‘tree type’ straight run
system are allowed only on MPP systems connected to a 4” or larger municipal main. Grid-type
systems shall be permitted to be ¥2-inch diameter tube.

Sprinklers are not required in bathroom areas of 55 ft* or less. (8.6.2)

Linen closets, pantries and clothes closets do not require a sprinkler if the area of space does not
exceed 24 ft2, and the least dimension does not exceed 3 feet, and the walls and ceilings are
covered with noncombustible or limited combustible materials that are defined in NFPA 220,
Standard of Types of Building Construction. (8.6.3)

Sprinklers are not required in garages, carports, and similar structures. Unheated entry areas and
porches do not require sprinklers when another means of exit is available. (8.6.5)
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4+ There is no sprinkler requirement for attics or crawl spaces or concealed spaces that are not used
or intended for living purposes and do not contain fuel fired equipment. (8.6.5)

4+ Obstructions such as ceiling fans and lights require a minimum distance of 3 feet center to center
from a pendant sprinkler, and 5 feet to center from a sidewall sprinkler. If these distances cannot
be maintained, then an additional sprinkler shall be located on the other side of the obstruction.
(8.2)

+ Unfinished basement ceilings are allowed when protection of piping is not required according to
listed manufacturer’s specifications, or where galvanized or copper tubing is installed. Residential
sprinklers shall be permitted to be installed with the anticipation of a future installation of a
finished ceiling. (8.2.4)

4+ The building control valve is required to shut off both the domestic water distribution system and
the sprinkler(s). A separate valve branching off the water distribution piping immediately
downstream of the building control valve serving sprinkler(s) may be installed in the locked open
position only. (7.1.1)

To Fire
Sprinklers
To domestic plumbing . f
fixtures and residential Tp Plumbing
sprinklers Fixtures
Water Distribution f -+ Pressure gauge
Piping e
». A
AN

~f~  MPP lockable Rubber faced
A" indicating check valve
control valve

+ Pressure gauges are required when a pressure tank is used for the water supply. (7.3.2)

+ For testing and maintenance and repairs, a drain valve shall be installed downstream of the
building control valve. (7.2.1)
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+ Chapter 3
% Sprinkler Design and Location

The preceding chapters have explained the definitions, listed materials, and the some of
the limits of installation. The subsequent chapters will show some of ways the
multipurpose piping system can be installed so as to meet the requirements of NFPA
13D. Partial 13D systems are allowed in Wisconsin, and the location requirements in
NFPA 13D 8.6, Location of Sprinklers, only apply when installing what can be described
as a “full” 13D system.

Figure 3-1 on page 3-2 displays the first floor plan and Figure 3-2 on page 3-3 displays
the basement plan of a popular style three bedroom ranch home. This manual will
concentrate on the design of a complete or full NFPA 13D multipurpose piping system
for this dwelling.

Examine the first floor plan in figure 3-1. Note that the room sizes are listed for each
room other than the powder room and rear foyer. For reasons explained later in this
manual, those areas are not included in the coverage (8.6). The dashed lines indicate
shelves, appliances under cabinets and the headers above doorways. Some of the
doorways and entrances from one room to another do not have a header or a lintel. You
must remember that if the lintel is less than 8 inches, the compartment continues into the
next room (4.1, 4.1.1, 4.1.2). In other words, the kitchen/dinette and the dining room are
one compartment. And expanding it further the compartment will also include the living
room, foyer, rear foyer and the center hall. The family room has a vaulted ceiling, and
there is a beam in the kitchen ceiling to separate the rooms therefore the family room is
not included.

The main bathroom is just under 54 ft”. 8.6.2 of NFPA 13D, stipulates that sprinklers
shall not be required in bathrooms of 55 ft* or less. Therefore a sprinkler will not be
installed in the main bath.

None of the closets are large enough to meet or exceed 24 ft* or have the least dimension

of 3 feet or more (8.6.3). Therefore the closets, garage and the powder room will not be
included in the compartments to be protected by fire sprinklers (8.6.4).
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+ Locating the Sprinklers

+ Figure 3-3 on page 3-6 is the first floor plan with the location of the sprinklers displayed.

The sprinklers used are sidewall sprinklers.

Sprinkler location is dependent upon the sprinkler selected and its flow capacities. The
manufacturer specifications are readily available by contacting or downloading on the
Web the sprinkler companies detailed specs. Reliable, Viking, Globe, are just a few
sprinkler companies that have a selection of residential sprinklers to choose from.

Master Bedroom 1 — 16" X 16’

Bedroom 2 1-14 X 14

(Note that in these two compartments, the inner wall adjacent to the sprinkler head
location has an offset where a small corner of the floor space would not receive spray.
Two options need to be considered; one is to install ceiling pendents in these two rooms
to cover the floor area in question, the other is to have the carpenter wall in the uncovered
area. Keep in mind, with ceiling pendents installed and piping running through a cold
ceiling attic space, insulation and / or a source of heat will be required to prevent
freezing.)

Bedroom 3.................... 1-12° X 12
Main Bath.................. None
Hallway...................... 2-12° X 12°
Stairway.........c.oeeene. 1-122 X 12°
Back door foyer............. 1-12° X 12
Kitchen........................ 1-16° X 16
Dining.........ccoveiiiinnnn.. 1-12° X 12°
Living Room.................. 1-16" X20°
Living Room 1-16° X 16
Front Entry Foyer............. 1-122 X 12
Family Room.................. 2-14 X 14

Spacing between sprinklers shall be installed in accordance with their listing where the
type of ceiling configuration is referenced in the listing (8.1.3.1.1).

The family room requires 2 sprinklers and the ceiling also is vaulted towards the common
wall with the garage. Therefore the sprinklers must be placed within 4-6 inches of the
peak of the ceiling (8.2.2.1). The sprinkler deflectors shall also be parallel to the ceiling
slope.

The area that each sprinkler covers must be taken into consideration when locating the
sprinklers. In Figure 3-3 on page 3-6, (the living room and dining room area) note the
dashed lines. These lines depict the limit of the living room sprinkler when sizing at a 16
ft x 20 ft coverage area. The distance coverage between each sprinkler in the living and
dining room area must overlap so that all areas are included.

Odd shaped rooms can present some challenges to the designer when locating the
sprinklers. All areas must be included in the coverage, but sprinklers must not be placed
too close to each other or cold soldering can occur.
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Also note on this print layout the compartment areas that consist of two or more
sprinklers. As long as there are no lintels between rooms 8” or greater, multiple rooms
will be considered to be one compartment. In this case the living room, dining room,
kitchen, main entry foyer, hallway, and rear entry foyer, is one compartment (4.1.4,
4.1.2). The family room is another compartment.

Sprinklers are designed to be installed in compartments with smooth flat ceilings. If
sprinklers are installed in areas with open joists spaces or open truss joists, the heat from
a fire may be diverted from or travel above the sprinkler. NFPA 13D does permit
sprinklers in basements where ceilings are not required, but they shall be positioned in a
manner that anticipates the future installation of a finished ceiling (8.2.4).

The drawing in Figure 3-4 on page 3-7 illustrates the location of sprinklers in the
basement. It is assumed that the entire basement is going to have a finished ceiling. The
width of the basement is less than 28 feet.

Note the sprinklers are all pendants. In the front to rear direction of the basement, the
sprinklers are placed so that a 16 ft x 16 ft coverage area can be used for all the
sprinklers. Even though there are more than 2 sprinklers in the basement, the whole
basement can be considered 1 compartment. This is assuming that the ceiling will be
dropped far enough that the beam will not create an 8 inch or greater change in elevation.

Note that a sprinkler was placed behind the stairs. The area under the stairs would then
be included in the coverage. Another option would be to enclose the area under the stairs
and the additional sprinkler would not be necessary (8.6.5).

The area of basement behind the garage and under the family room is included because it
is a full height area of the basement (8.6.5).
Basement pendent sprinklers.................... 11-16X 16’

Provide a specification sheet on the sprinklers selected and make a list showing the
manufacturer, model no, coverage areas, flow requirements in GPM, and pressure
requirements to obtain the flow rate.

The sprinklers have now all been located in the compartments of the first floor and the
basement. The next step is to make a drawing of the water distribution system.

Sidewall Reliable F1 RES 44 SWC

7...... 122X 12°........ 13 gpm......8.7psi
3. 04 X140 14 gpm.....10.2psi
3......16 X 16°........ 17 gpm....15 psi

116 X 20°.......23 gpm....27 4psi

Pendant Reliable RFC 43 CCP
11.....16 X 16°........ 13 gpm.....9.1 psi
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+ Chapter 4
#Designing the Multipurpose Piping System

Now that the position of the sprinklers is known, the piping diagram can be drawn. There is a plan
view of the first floor with the sprinklers shown in Figure 4-1 on the next page, and the basement
in Figure 4-2 on page 4-3. Figure 4-2 shows the piping layout on the basement ceiling. Hot and
cold water lines are both drawn. The water service is located just to the right of the front stoop.

The water supply piping system serves the following fixtures and appliances:

2 bathrooms

A kitchen sink and dishwasher on the first floor

3 outside wall hydrants

In the basement, a laundry tray, automatic washer and water heater

Because it also serves sprinklers, the entire system is called a multipurpose piping system.

Page 4-4, Figure 4-3 displays an isometric view of the entire multipurpose piping system. If you
study this drawing and compare it to the floor plans supplied in Figures 4-1 and 4-2, the areas the
sprinklers are located and covering should become identified. This drawing will be used
throughout the rest of this manual. Multipurpose piping serving the sprinklers is drawn in a
heavier line weight.

Sizing the system for a domestic supply to only plumbing fixtures and appliances does not require
an isometric drawing. As long as you are sure of the distance to the controlling fixture and
calculate the “A” value correctly, it can be sized as you are installing it.

It is much more difficult to correctly size a multipurpose piping system without a drawing or a
very good idea of the type of fittings and how many will be installed. It is critical that the system
will work properly if the sprinklers are subjected to a situation where they will discharge.

Chapter 5 illustrates how the system is sized for the domestic water supply to the plumbing
fixtures and appliances. Chapter 6 and the rest of the chapters are devoted to the multipurpose
piping system design for the sprinklers in the dwelling.
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+ Chapter 5
+ Sizing the Domestic Supply

+ When all of the sprinklers have been located and a design for the water distribution piping has

been established, the sizing of the multipurpose piping system can be accomplished. Piping to the
plumbing fixtures and appliances shall be sized and piping to sprinklers shall be sized. Which
ever is the most demanding and requires the larger diameter pipe shall take precedence.

4 The first step in sizing is determining the gpm from the plumbing fixtures and appliances.

1 Automatic Clothes Washer 1.5

1 Dishwashing Machine 1.0

3 Hose Bibbs, Y2 inch 9.0

1 Kitchen Sink 1.5

1 Laundry Tray 1.5

1 Bath. Group; BT, Lav, and WC 4.0

1 Bath. Group; SH, Lav, and WC 3.5

TOTAL WSFU 22.0

+ The total water supply fixture units in the dwelling are 22. Table 382.40-3 in the Wisconsin
Administrative Code is used for converting water supply fixture units to gallons per minute. The
fixture units are flush tank type, so the right side column is the side to use.

4+ The total number of wsfu’s is 22 and that is not in the Water Supply Fixture Units column, so you
must interpolate. To do this, look at the next higher number in the wsfu column. The next
number is 30. It is 10 higher than the 20 listed above it. Then look at the next number in the
Flush Tank Type gpm column. The number is 20. 20 is 6 higher than 14.

+ 20 wsfu’s converts to 14 gpm. You need to find out how much gpm to add to 14 gpm by adding 2
wsfu’s. To do this divide 6 gpm by the difference in the water supply fixture units, which is 10. 6
divided by 10 equals .6.

4+ That means that .6 gpm must be added for every 1 wsfu over 20 and up to 30. There are 2 more
than 20 wsfu’s so 1.2 gpm is added to the 14 gpm. 22 wsfu’s converts to 15.2 gpm.

4+ Figure 5-1 on pages 5-4, 5-5 illustrates the completed water calculation worksheet. After lines 1
to 5 are filled in, the loss in the water service and water meter can be calculated. The next section
of the water calculation worksheet can now be completed. The next step is to determine which
graph to use in calculating the loss in the service.

+ The water service is 1-inch diameter and the material is Copper Type K. Graph A-382.40(7)-2 in

the Wis. Administrative Code is the graph to use. Look at Figure 5-2 on page 5-5. The flow rate
of 15.2 gpm is located on the left side of the graph, and the junction with a 1-inch water service
line has been circled. The point of intersection is at 6.6 psig per 100 feet of pipe.
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+ GALLONS PER MINUTE
= | Water Predominately Predominately Flush
= | Supply Flushometer Type Tank Type Water
= |Fixture Water Closets or Closets or Washdown
= | Units Syphon Jet Urinals Urinals
= |20 35 14
= |30 40 20

That pressure loss is for a Copper Type K tube 100 feet in length.

The water service is not 100 feet in length, it is 65 feet. You must find the loss in 65 feet of this
tube at 15.2 gpm flow rate. 65 feet is .65 of 100 feet. Therefore multiply 6.6 x .65.

= 6.6x.65=43550r4.3

The calculations in lines 6 through 9 determine the pressure available at the building control valve.
The rest of the calculations in the worksheet will determine the pressure available for uniform loss.

A water meter will be installed in the water supply system. The meter is a standard % inch cold
water displacement type. Graph A-382.40(7)-1, which is the pressure loss graph in cold water
meters, is Figure 5-3 and located on page 5-6. The loss has been determined to be 3.5 psig and is
entered on line C.

The remainder of the calculations in the worksheet have determined the “A” value to be 23. When
the “A” value surpasses a whole number, it is rounded up to the next whole number.

The “A” value of 23 is now used to find the maximum allowable load on each pipe size in the
system for the domestic supply.

Table 382.40-6 is the maximum allowable load for copper tubing type M. This table is Figure 5-4
and located on page 5-7. Since 23 is greater than the highest “A” value shown, the maximum for
each pipe size in this table will apply.

The table is based on a maximum of 8 feet per second velocity in the pipe. “NP” on the bottom of
each column means that by adding more wsfu or gpm listed in the row above, the velocity would
be greater than 8 feet per second and that is “NOT PERMITTED”.

4+ The maximum allowable load on each size pipe in the copper type M table is shown below.
Size FT units

Va 7.5

Y4 18.0

1 34.0
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4 The dwelling has a total of 22 wsfu’s. 18 is the maximum on a % inch diameter pipe. That means
there are 4 more wsfu’s than allowed on that % inch diameter pipe. There is a Y2 inch hose bibb
just downstream of the building control valve. The hose bibb demands 3 wsfu’s. The load on the
pipe downstream from the connection of that hose bibb is now 19 wsfu’s. As soon as 1 more wsfu
is served, the pipe diameter downstream of that connection can be reduced to 34 inch.

#+ Figure 5-5 on page 5-8, is an isometric view of the multipurpose piping system. 1-inch diameter
pipe will have to be supplied downstream of the building control valve to the connection of the
cold water supply piping serving the kitchen sink. This is the minimum pipe size for the
multipurpose piping system when sized for plumbing fixtures.

#+ Now that the minimum sizing for the domestic supply to the plumbing fixtures has been
established, you must determine the size for the piping to the sprinklers. The pipe diameters can
be larger, but not smaller.

Figure 5-1

Water Calc. Worksheet Multipurpose piping, Drawing No. FF8

Name of Project

INFORMATION REQUIRED TO SIZE WATER SERVICE AND WATER DISTRIBUTION:
1- Demand of building in water supply fixture units (WSFU); (WSFU) 22
1.a. Demand of building in WSFU converted to Gallons Per Minute: (GPM) 15.2
(Table 82.40-3)
2- Elevation difference from main or external pressure tank to building control valve; (feet) 5
3- Size of water meter (when required) 5/8" 3/4" X i other 3/4
4- Developed length from main or external pressure tank to building control valve;  (feet) 65
5- Low pressure at main in street or external pressure tank. (psi) 60

CALCULATE WATER SERVICE PRESSURE LOSS
(unnecessary for internal pressure tanks)

8- Low pressure at main in street or external pressure tank. (value of # 5 above) 60

7- Determine pressure loss due to friction in 1 inch diameter water service.

Water service piping materialis  Type K copper

Pressure loss per 100 ft. = 6.6 X 0.65 (decimal equivalent of
service length, i.e. 65 ft = 0.65) Subtract value of "7" 4.3
Subtotal 55.7
8- Determine pressure loss or gain due to elevation, Subtract value of "8" 2.2

(multiply the value of # 2 above by .434)
9- Available pressure after the bldg. control valve. Subtotal 53.5

CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")

B. Available pressure after the bldg. control valve. (from "9" above) Value of "B" 53.5
C. Pressure loss of water meter (when meter is required) Subtract value of "C" 3.5
Subtotal 50
D. Pressure at controlling fixture*.
(Controlling fixture is:  Pr. Bal. Shower valve ). Subtract value of "D" 20
(*Contolling fixture is the fixture with the most demanding pressure to
operate properly which includes the following when determining Subtotal 30

fixture performance; loss due to instantaneous water heaters, water
treatment devices, and backflow preventers which serve the controlling fixture.)

E Difference in elevation between building contral vaive
and the controlling fixture in feet; 12 X 434 psi/ft. Subtract value of "E" 5.2
Subtotal 24.8
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(page20f2)

Water Calc Worksheet Multipurpose piping, Drawing No. FF8

Name of Project

F. Pressure loss due to water treatment devices and backflow preventers
which serve the controlling fixture. (Water softeners, filters, etc.)

(Pressure loss due to; none ):

F1. WSFU Downstream of Water Treatment Device;

F2. Convert wsfu to GPM using1 Table 382.40-3
or
F3. Convert wsfu to GPM using1 Table 382.40-3e
(For individual dwellings only)

F4. Refer to manuf. graph to obtain pressure loss:
( If no water treatment device enter "0")

Subtract value of F4 0
Subtotal 24.8
G. Pressure loss through tankless water heaters, combination boiler / hot water
heaters, heat exchangers which serve the controlling fixture;
Hot water WSFU's; convert to; GPM = (Table 382.40-3)
Refer to manufacturer's pressure loss graph to determine loss at the requirea Grm;
0 pressure loss. Subtract value of "G" 0
Subtotal 24.8
H. Developed length from building control valve to controlling
fixture in feet 72 X1.5 Divide by value "H" 108
Subtotal 0.23
Multiply by: 100
A Pressure available for uniform loss "A" = 23

Water distribution piping is: Type M Copper Tubing

*Note: The "A" value obtained by using Table 82.40-3e can only be used for an individual dwelling
when sizing the water treatment device (water softeners, etc) and no hose bibbs,
hydrants, or high flow fixtures are being served by the water treatment device.

Note: High flow fixtures are defined as fixtures that exceed a flow rate of 4 gpm @ 80 psi,
and water veloities not exceeding 8 ft. per second.
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4+ Graph A-382.40 (7)-2
4+  Pressure losses due to flow friction

4+ Material: Copper Tube-Type K, ASTM B88; (C = 150)

Flow Rate (gpm) Figure 5-2 Pipe Size
4" 3"
1000 Lo
800 I 212"
600 = =
V=12 fps
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Pressure loss due to friction (psi/100 ft of pipe)
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Figure 5-4

Table 382.40-6

MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M, ASTM B88; (C=150)

Pressure Pipe Diameter (in inches)
Loss Due
to Friction 172" 3/4" 1" 11/4" 12" 2" 212" 3"
(in 1bs. per
100 ft. of WSFU WSFU WSFU WSFU WSFU WSFU WSFU WSFU
Length) GPM| FM | FT IGPM| FM | FT |GPM| FM | FT IGPM| FM | FT |GPM]| FM | FT |GPM| FM | FT |GPM] FM | FT |GPM]| FM | FT jGPM
0.5 0.5 - 05120 - 20 | 40 - 401 7.0 - 90 | 11.5] 40 1155]1230] 75 1370142013301 100 ] 67.0] 960} 210 ] 139
i 1.0 - 1.0 | 30 - 30 ] 60 - 70 11051 40 1401165 551240 34.0] 185§ 660t 61.0] 77.0 | 180 ]| 97.0 1 227 | 360 | 202
2 1.5 - 1.5 145 - 501 90 - 115]155] 50 12251240 80 ]400]1500}14801 128 | 880 184 | 315 | 141 { 493 | 588 | 294
3 2.0 - 20 ] 5.5 - 65 1 11.5] 40 | 155119571 65 12901300 13.5]5501620]800] 1851 110] 300 | 425 1741 731§ 776 | 303
4 25 - 251 65 - 80 {130 45 [180]22.0] 7.0 ]3501350]200]700]73.0] 120 ] 240 ] 121 ]| 374 | 484 NP
35 25 - 251 75 - 95 11501 50 | 2151250) 85 ]142.0]400]300]86.0]790] 144] 270 NP
6 3.0 - 301 80 - 1001 1651 5512401280110 500/ 440] 360} 106 NP
7 3.5 - 35190 - 11.5]180] 6.0 |1 265|300 135]550]450] 390} 112
8 35 - 35195 - 12511951 65 12904320] 170] 62.0 NP
9 4.0 - 40 11001 40 [130]205}% 65 |31.0 NP
10 4.0 - 40 111.0] 40 [ 1504215} 7.0 | 340
11 4.5 - 50111541 401155 NP
12 45 - 5.0 11201 4.0 | 165
13 5.0 - 6.0 11251 451175
14 5.0 - 6.0 11251 45 | 180
15 5.0 - 6.0 NP
16 5.5 - 6.5
17 5.5 - 6.5 Note: WSFU means water supply fixture units.
18 551 - 165 GPM means gallons per minute.
19 601 - |70 FM means predominately flushometer type water closets or syphon jet urinals.
20 601 - 7.0 FT means predominately flush tank type water closets or wash down urinals.
21 60 | - 7.5 NP means - not permitted. velocities exceed 8 feet per second.
NP For using this table. round the calculated pressure loss due to friction

to the next higher number shown.

SPS 382.40(7)(f) & (g)

specifies minimum sizes for water distribution piping.

5-7



ypp GTdd :0ON butmeiag 5TI]oWOST

putdrtg ssodandraTnin

N zaTyutadg

o s - 9DTAIDS I93BM ,
- I93BM PTOD
7
LT L
N il
o

Figure 5-5

5-8



4+ The Department of Safety & Professional Services has available an Excel water calculator and a
fire / water calculator designed to follow the water calc worksheet format. These calculators will
greatly speed up the process of determining proper pipe sizing for the water service serving the
water distribution system and the fire / water distribution system piping we call Multipurpose
Piping.

+ The following print screens on pages 5-9 to 5-19 show the water calc worksheet and the
calculations for our example drawing.

Eﬂ' Microzoft Excel - Water Calc Crew File Hough Janzky 2-09XL5

Eﬂ File Edit “iew Inzert Format  Toole Data Window  Help

NEHROS S E @ i @ [ A a0 &
F&7 - i
A, B C ] E FIGI H| | J KL M N 0 F [l
1 | WATER CALCULATION WORKSHEET FOR
2 MAME{ADDRESS OF PROJECT
3 Frint
4 |INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE
]
5] 1.  Demand of building in gallons per minute. WEF L'z 1a. =[GPW)
7 2. Difference in elervation from main to extermal pressure tank or to building control valve. (feet)
8 | 3. Size ofthe water meter. (when applicabley 58 34 1 15 Inch
g 23 4 B Inch
10 | 4. Developed length from main or external pressure tank to building cortral valve. [feet)
11 5. Low pressure st main in street or external pressure tank. [p=ig)
12
13 CALCULATE WATER SERVICE PRESSURE LOSS
14
15| 6. Low pressure st main in street or external pressure tank. (value of #5 above)
16 | 7. ‘Water service diameter is Material iz
17 Pressure loss per 100 f. = p.Ei X )
18 [decimal equivalent of service length, i.e. B5ft = 0.65) [(=ubtract line 7. From line 6.) subtatal
19 | &§. Determine pressure gain or loss due to elevation. (muttiply the value of #2 above by 0.434) value of "a8"
20 8. Avsilable pressure after the bldg. Conral valve. [=ubtract or add line &. Enter in "B".) subtotal
21
22 (CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (WALUE OF "A™)
23
24| B.  Awvsilable pressure sfter the building control valve. (from "3 above) value of "B"
25
26 | C. Pressure loss of water meter. (when meter i reguired or installed) value of "C"
2 (=suktract line C. From B.) subtotal
28
29 | D Pressure at controlling fixture. walue of "O"
30 (controlling fixture is ]
a1 (=subtract the value of D)) subtotal
32 | E. Difference in elevation hetween the building contral valve
M4k Hiy Instructions  AEEEIEASE el Work Sheet QIS el TablEs SR Meter 4 CUTupe K4 CUTup [ 1]

Draw~ L | AutoShapes - dy - . - A== B PE

Ready
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Microsoft Excel - Water Calc Crew File Hough Janzky 2-09.XL5

Eﬂ File Edit “iew Inset Fomat Tool: Data wWindow  Help
NEHR S S @B @;- il @ [ Al - 10 -
FEB? v pi
A, B C ] E FI G H| I J]K|L M[HN F
25
26 | C. Pressure loss of water meter. (when meter is required or installed) value of "C"
27 (subtract line . Fram B.) subtotal
28
29| 0. Pressure at controlling fixture. value of "0"
a0 (contraling fixture is
a1 (zubtract the value of D) subtotal
32 | E. Difference in elevation between the building cordral valve
a3 and the contralling fixture in feet X 0434 psiit. value of "E"
34 (subtract the value of E.) subtotal
35
36 | F. Pressureloss due to water treatment devices, and backflow preventers which
a7 zerve the cortrolling fixture.
a8 Pressure loss due to (=ubtract the value of F)
a9
40 F1. WSFL's dovwnstream of Witer Treatmert Device:
41 F2. Convert wafu's to GPM usin - Table 382.40-3
42 OR
43 F3. Convert wafu's to GPM USiNg ™ Table 382.40-3¢
44 F4. Refer to manufacturer's graph w oo pressure uss. value of "F4"
45 (If no wester treatment device enter "0™) subtotal
B
A7 | G Pressure loss through tankless water heaters, combination boiler § hot water heaters | heat exchangers;
43
449 Hat weater WSFL's; convett to; GPEM = (Table 382.40-3)
2l Refer to manufacturer's pressure loss graph to determine loss at reguired GPW: pressure loss.
51 [If no pressure lozs through hat water appliance enter "0™) value of "G"
52 subtotal
53
54 (Page 1 of 31
o5
a5 (Page 2 of 3
PR b Instructions IR IEAEEEE, Work Sheet QIR el TablES SRS eter 4 CUType B4 U Tup |+ |

Craw~= L  AutoShapes~

Ready
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@J File  Edit “iew Ingert  Format Tools Data Window  Help
J._jli"_é_ﬂﬂ&i—él.ﬂ' @-@j;.ﬁ.rial - 10 =

FEY7 - f
A, B = 1] E |FIGIH|I|[J]KILM N O F o

e

ala] (Page 2 of 3)

a7 Water Calc Worksheet

58

58 | &, Continued from page 1; subtotal

B0

B1 | H. Developed length from building cortral valve to contralling fisture in feet 1.5 Divide by value of "H" ]

B2 (divide by the value of ) subtotal

b3

B4 (muttiply by 1007 100

B5 | &, Pressure avaiakle for uniform loss AT =

B&

67 Water distribution piping material is: |
(St

B9

70

71

72

73 Mote: High flowy fixtures are defined as fixtures that exceed a flow rate of 4 gpm @ 80 psi.
74

75 Camments

7B
I
70
74
a0
a1
02
a3
o4
e Clear Comments

=]

oA r Wi Instructions RS IEIE N, Work Sheet JIEENTEISE ol | | Tables ce 0 Se e reter f S Type K4 SO Tup [ 4]
Draw~= |L; | AutoShapes - SO I & A & =

Ready
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@_] File  Edit “iew Insert  Fomat  Tool:  Data  Window  Help

g d 2 9 a9 &5 ' Wl @ 2 Al - 10
293 - pa
Fiy B C 0 E F 5 H I
1 _— ———
2 Water Calculation Waorksheet For ( Example Drawing FF10, MPP \
3 Click on line and enter project information - \ /
4 |Information Eequired To Calculate Water Service Size: Clear All
o Select “Tab” or “Enter” on you r keyboard to move to the next box
G [1. Demand of building in gallons per minute. WSFU'S 22 1a = PM__ 15.2 |
7 Determine gpm conversion by entering the wsfu’s in the conversion calculator below and select “Tab”
B 2 i i tank to ilding control valve.  (ft 5
g 1. —5. points must be entered numerically or enter “0”.
10 |3. Water Meter {when meter is required). Choose dameter 34
11
12 4. Developed length from main or external pressure tank’to building control valve (ft} 65
13
14 |5, Low pressure at main in street or external pres {psi) G )
15 IS/ u/
16 |_Conversion of Water Supply Fixture Units To Gallons Per Mim (Table 382.40-3)
17 Predominately Tank Type Predominately Flushometer Type

18 | Water Closets or Washdown Uring: Water Closets or Siphon Jet Urinals

Draw~ L | AutoShapes = SO T & =~

Ready
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20 WSFU's WSHU'S =
21 1103

22 1tod : 4

23 ] 5

24 B : b

25 7 : 7

2B g : a

a7 g /]| Enter gpm in g

28 0 G| me 1 box 10

29 1130 [ 22 | S 20

a0 |\ ZFr—ff ]| move tonext |- 30

31 51 - 80 ] | box - 40

H 1 r H M In5truct|c|n5 » Reqular Cales & Work Sheet m Tal:-les B240-3%3e 4 Meter & CUTupek 4 CuTup |4
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E‘_l] File  Edit Miew Inzert Fomat Tool: Data  ‘Window  Help
NEHR S S @ Ba@E-9- i @ 2 Al - 10
293 - B
A B C D E F 5 H
g2
g3 Type L Copper, ASTM B88 (C=150). Graph A-382.40(7)-3
g4
g5 |Size GPM fwelocity limit 8 ft. per sec.) Psi Friction Loss per 100°
]
g7 142" (not to exceed 5.5 gpm) Go To Graph
oo | 3" (nat to exceed 12 gpm)
89 1" (not to exceed 20.5 gpm)
a0 114" (not to exceed 31 gpm)
91 112" (not to exceed 44 gpm)
92 |2 (not to exceed 77 gpm)
93 210" (not to exceed 119 gpm)
94 3" (not to exceed 169 gpm)
95 14" (not to exceed 298 gpm) Go To Table |
Sk

oy
@Cwuer. ASTI B88 {C=150), Graph A-382.40(7)-2
99

>

I

Ready

100 Size GPM welocity imit 5 ft. per sec. Psi Friction Loss per 100°
101 for water distribution systems)
102 1.2" (not to exceed 5 gpm) Go To Graph |
w oL 10 ExACEEd 10,0 GRim)
o4 1" 15,2 |(not to exceed 19 gpm)
~——
1051 TH {nnf toeyceed 30 r“llnr'n‘l
1061 1.2" (not to exceed 42 gpm)
107 2" (not to exceed 75 gpm)
1082 1/2" (not to exceed 116 gpm)
108 5" (not to exceed 165 gpm)
110/4" {not to exceed 291 gpm) Go To Table |
111
112

W 4+ ¢ Wy Instructions 4 Reqular Cales & ‘Work Sheet I Ae el Tables G2 4 s Meter 4 CUType A CUTyp [ 4 |
Draw= Lp | AutocShapes -
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@_’l File Edit “iew Inzett Fomat  Tool: Data  window  Help

e d g 9@ a@-19- Wl @ 2 Adal -~ 10
293 - b
A, B C D E F H
243 3" | |
224
225 6. point is automatically entered from 5. point
. ahave
205 Calculate Water Service Pressure Loss:
227 T
228 6. Low Pressure At Main in Street or External Pressure Tank: I B0 I
229
270 Enter selected water service size ~ Enter type of material
231 7. Pressure Loss Due to Friction in \‘ 1 inch diameter water service, ZeleCted by clicking on the
—— Trop arrow
232 \
233 Water service/distribution piping material is: \
234 Type K Copper, A=Th BBG
235
236 Fressure loss per 100ft = psi. X (decimal equivalent 4.29
237 Enter pressure loss from material table selected and select “Tab” of service length,
2438 to move to the next box to enter the decimal equivalent of the e.g. b5 ft. = 0.65)
239 length of service and select “Tab”.
240 8. puwe w erevavon: .
241 (#2 above i automatically entered and mutiplied by .434)
gjg 8. point and 9. point automatically fill in once 7. point is completed.
244 9. Available Pressure After the Building Control Valve: 53.5
245 (Automatically entered once boxes 1-8 have been filled.)
245 {low pressure at main in street or external pressure tank, minus the pressure loss due to
247 friction per length of service and pressure loss due to elevation).
248
249
250
251
252 Calculate The Pressure Available For Uniform Loss (Value of "A")
253
M 4 » Wy Instructions % Reqular Cales 0 Work Sheet TNy r g TSRS SE RIS SE Meter  CUType K 4 CuTyp |4
Draw~= Lz | AutoShapes = O I & = E e & 3 -
Ready
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IEJ File Edit View |nzert Format  Toolz Data  Window  Help

NIEHRS S @G @E-9- Wil @ 2 i T
293 - B
A B C D E F E H
241 (#2 above is automatically entered and mutiplied by 434)
242
243
24419, Awvailable Pressure After the Building Control Valve: 53.5
245 (Butormatically entered once boxes 1-8 have been filled.)
24k (lowr pressure at main in street or external pressure tank, minus the pressure Jegs due to
247 friction per length of service and pressure loss due to elevation).
245
249
250 9. point and B. point automatically fill in once 7 point is completed.
251
252 Calculate The Pressure Available For Uniform Loss (Value ofSA")
253 Sa
254 |B. Awvailable Pressure after the Building Control Valve (from # 9).
255
256 |C. Pressure Loss of Water Meter {(when meter is required).
257 Check with Meter Manufacturer for pressure loss graph, if not available, use \
ggg the following Graph 382.40(7)-1 Go to Graph | If no meter or no pressure loss through meter enter 0!
Z60/D. Pressure at Controlling Fixture:
261 Controlling Fixture is: FPressure Bal. T & = valve
252
263 E. Difference in Elevation Between the Building Control Valve and
264 the Controlling Fixture in feet: feet ¥o434 0 =
265
266 |F. Pressure losses due to water treatment devices and hackflow preventers
267 | which serve the contrelling fixture {water softeners, filters, etc.)
265
269 Pressure loss due to: none
270 (Enter 0 if not applicable)
271
PR s Instructions Ei'e-_glulllar Cales | Work Sheet Jmn Tables 82 40-3 & Je A Meter 4 CUType K 4 CoTup |4
Diaw~ |g | AutoShapes - h-d-A-=== 0 @ -
Ready
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IE_” File Edit “iew Inzett Fomat  Tool: Data  Window  Help

N d o 30 @9 - i @ 2 A - 10

253 - f
A B C D E F (5 H

265
266 F. Pressure losses due to water treatment devices and backflow preventers
267 which serve the controlling fixture {water softeners, filters, etc.)

268

269 Pressure loss due to: nane

270 (Enter 0 if not applicable)

271

272 FI. W3FU's downstream of Water Treatment Device:

273 F2. Convert wsfu's to GPM using  Taple 382.40-3

274 OR

25 F3. Convert wsfu's to GPM using  Table 382.40-3¢ Tefillesm
276 Q
27 Fd4. Refer ta manufacturer's graph to obtain pressure loss:

278

279 G. Pressure loss through tankless water heaters, combination boiler / water
280 heaters, heat exchangers {serving controlling fixture);

281

282 Hot water W3FL's: corvert to; GPR = (Table 382.40-3)
283 Refer to manufacturer's pressure loss graph to determine loss at the required GFM,
254

285

286

287 H. Developed Length from Building Control Valve to Controlling Fixture

-

288 in Feet: feet ¥ 15 =

289

290

291

232 A. Pressure Available For Uniform Loss: "AT = !

243 To Top

294 "A" = pressure available for uniform lass. This number is anly an indicator for using the

295 PIpe SIZiNg  Tables 382.40-4 thru 382.40-11 located on the Bar below.

:n‘c v wfy Instroctions % Regqular Cales { Work Sheet ST ErAnr ol Tables B2a0a@ 3 Meter 7 CUType K4 CuTup\| 4 |
Dpaws (5 | AubeChorccs I o= . 4. A= @

Re3 “Print” button you may select.
Note the “To Top” button just below the “A” value box, selecting this button will take you to the top of this calculator for
another calculation or changes.

To print out the completed calculation and “A” value, select the “Work Sheet” tab. The water calc worksheet has a \
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4+ The next three pages show the print out sheet the calculator provides. Note the “Work Sheet” Tab
has been selected at the bottom of the page. Note also the “Print” button on the sheet which will
enable you to print out the sheet for record keeping.

E Microzoft Excel - Water Calc Crew File Hough Jansky 2-09.XL5
IEJ File  Edit %iew Inzet Format  Tool:  Data Window  Help

NEHR S S @8 Ga@m-9- bl @ 2 Adal - 10 -
FE7 - fe Type M Copper Tubing
A B I ] E FIGIH| | J KL MM ] P [l
1 | WATER CALCULATION WORKSHEET FOR Example Drawing FF10, MPP
o NAME/ADDRESS OF PROJECT ‘
3 Print >
4 INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE
5
B | 1. Demandof building in gallons per minute. WSFI's 22 1a. =(GPM) 15.2
7 2. Difference in elesation from main to extermal pressure tank or to building cortrol valve. [feet) a.0
8 | 3. Size ofthe water meter. (when applicable) 58 34 X 1 145 Inch
=) 2 3 4 B Inch
10 | 4. Developed length from main or external pressure tank to building cortral valve. (feet) B5
11| 5. Low pressure at main in street or external pressure tank. (p=ig) G0.0
12
13 CALCULATE WATER SERVICE PRESSURE LOSS
14
15 | B. Low pressure st main in street or external pressure tank. (value of £5 sbove) G0.0
16 | 7. ‘Water service diameter iz 1 Material iz Type K Copper, ASTH BES
17 Pressure loss per 100 f. = BE psi® 0Bs ) 4.3
18 (decimal equivalent of service length, i.e. 651t = 0.65) (Subtract line 7. From line 6.) subtotal 557
19| 5. Determine pressure gain or loss due to elevation. (multiply the value of #2 shove by 0.434) value of "g" 22
20| 9. Available pressure after the bldg. Conral valve. (subtract or add line 5. Enter in "B".) subtotal 53.5
21
22 |CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
23
24 | B. Available pressure after the building cortral valve. (fram "2" above) value of "B 535
25
26| C. Prpesuead frorcho madoe adane modos o oo insel s inedallady valug of "C" 3.5
a7 Note the selected “Work Sheet” tab. All calculations have been transferred subtotal 0.0
o8 automatically to this worksheet for printing purposes. ]
29| D. ProSSure ST oUW RGeS value of D" 20.0
30 (cortralling fizture is Pressure Bal. T & S valve ]
31 (=ubtract the value of D)) subtotal 30.0
32 | E. Difference in elevation between thsybuﬂdlng control valve
oAk vl Instroctions  JEERTEASE R, Work Sheetm Tablez 82403 % 32 4 Meter 4 CUTypek 4 CuTup |4 o

Draw= L; | AutoShapes - - - & = *_—} | .j

Feady
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Eﬂ File Edit “iew Inzert Format  Toole Data Window  Help
NEHdRS S 8 Ba@m-9- bl @ T Al - 10 -

41

FE7 - # Type M Copper Tubing

A, B C ] E FIGIH I J KILMHM 0 F C
22 |CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A™)
23

24| B.  Awvsilable pressure sfter the building control valve. (from "3 above) value of "B" 535
25
26 | . Pressure loss of water meter. (when meter iz required or installed) walue of "C" 35
27 (=ubtract line C. From B.) subtotal 50.0
28
29 D. Pressure st cortrolling fixture. value of "D 200
30 (cortralling fixture is Pressure Bal. T & S valve ]
a1 (=subtract the value of D)) subtotal 30.0
32| E. Difference in elevation between the building cortrol valve
33 and the contralling fixture in feet 12 0434 psifit. value of "E" 0.2
34 (=ubtract the value of E) subtotal 248
35
36 | F. Pressure loss due to water trestment devices, and backflow preventers which
37 zerve the controling fixture.
Ja Prezsure loss dueto nane [=ubtract the value of F)
39
40 F1. WSFL's downstream of Water Trestment Device:
41 F2. Convert wesfu'sto GPMusing — "7 77 7 7

Table 382.40-3
42
43 F3. Convert wafu's to GPM using  Table 382.40-3e
44 F4. Refer to manufacturer's graph to obtain pressure loss: value of "F4" 0.0
45 (If no water trestment device enter "0 subtotal 248
455

47 | 3. Pressure loss through tankless water heaters, combination bailer £ hat water heaters, heat exchangers;

48
(Table 382.40-3)

49 Hat weater WSFL's; convert to; GPM =

ad Refer to manufacturer's prezsure loss graph to determine loss at required GP: 0 preszure loss.

a1 (If no pressure loss through hot water appliance erter "0 value of "G" 0.0

52 subtotal 24.8

a3

Pl b Instructions  ESTEESE . Work Sheet QIS Colir, T aEEE SRR SR et SO Tpe K S0Tip | 4|
Draw~ i | &utoShapes - &*-JT&TE == E a @ =

Ready
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IEJ File Edit “iew Inzert Format  Toole Data Window  Help
NEHRS S @ Ba@-9- M @ 2 <10 -

FE7 - # Type M Copper Tubing
A, B C ] E FIGIH I J KILMHM 0 F C

o5

a3 (Page 2 of 31

57 Water Calc Worksheet Example Drawing FF10, MPP

o

89 | 3. Confinued from page 1; subtotal 248
&0

61| H. Developed length from building control valve to cortralling fixture in feet ¥ 72 1.5 Divide by wvalug of "H" 108

Eg Double click on this line and you may enter the type pivicee by the value of G.) subtotal —D'ESD

of water distribution material selected.
G4 (muttiphy by 1007 100

BS | A& Pressure svailable for uniform loss AT = 23.0

&3] \

67 Water distribution piping materisl is: IIH,-'pE b Copper Tubing
G

(52

70

71

72

73 Mote: High flowe fixtures are defined as fixtures that exceed a flovy rate of 4 gpm @@ S0 psi.
74

75 Comments

7B
I
7
74
ad
a1
g2
a3

g4 W

a5 Clear Commments

gE

— - .
W4 b my Instructions R TEASE e, Work Sheet JEETERYsrEg T ERES SRR R Meter T CUTupe AT CUTuE [ 4 |
Draw~ L3 | AutoShapes - My e s A === 1 Ij -

..... —

Double click in this Comment box and you may enter comments. Double click outside
the box will take you out of the box.
Note the “Clear Com&nts” button below, click on the button to clear any comments.

Ready

Once the calculations have been completed for the domestic plumbing fixture demand, the next step in
our design calculations is determining the greatest sprinkler demand load. Chapter 6 introduces us to this
process.
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4 Chapter 6
+ Sizing the System for the Sprinklers,
+ Master Bedroom

The Multipurpose Piping System has now been sized for the domestic plumbing portion, and a
quick review of our system would be good.

For plumbing demand only, we have sized for a 1”” K copper water service, and a M copper water
distribution system with an A value of 23.

For our sprinkler system, we have selected Reliable pendent RFC 43 sprinklers for the basement
area, and F 1 RES 44 sidewall sprinklers for the main floor. At this point we have designed the
water distribution system and provided an isometric detailing the piping.

The next step in our design process for a multipurpose piping system is sizing the water service
and water distribution system for the required building sprinkler demand. What needs to be
determined is which demand has the greater gpm requirement; the plumbing with its controlling
fixture, or the sprinkler demand with its controlling sprinkler(s). The water distribution system
will be sized for which ever has the greater demand.

According to the NFPA 13D Standard; 8.1.1.2.1 and 8.1.2, the system shall provide at least the
gpm demand flow required for the multiple and single sprinkler operating criteria specified by the
sprinkler listing. And the number of design sprinklers under a flat, smooth horizontal ceiling shall
include a maximum of two sprinklers that require the greatest hydraulic demand.

Fire / Water Calcs are required for every compartment:

Master Bedroom, single most remote

Living Room compartment, single and two most hydraulically demanding

Family Room compartment, single and two most hydraulically demanding

Basement compartment, single and two most hydraulically demanding

A total of 7 Fire / Water Calculations will satisfy the NFPA 13D Standard requirements and
enable us to identify the most hydraulically demanding sprinkler or two most demanding
sprinklers in a compartment. If the sprinkler demand is greater than the plumbing controlling
fixture demand, the dwelling water supply is to be sized as the sprinkler being the controlling
fixture.

Generally the highest most remote sprinkler should be the first calculation. If all the
compartments require only one sprinkler and the most remote sprinkler has the highest demand, it
may well be that the distribution piping will be sized per that sprinkler.

Some compartments may have a different type of sprinkler that requires a higher pressure to cover
the same area. Some compartments may require more than one sprinkler. Because a compartment
with two sprinklers requires it not only to be sized per the single sprinkler criteria, but also per two
sprinklers, the furthest sprinkler may not always be the most demanding.

For ease of design, it will work out better if the sprinklers are all the same type and manufacturer.
The sprinklers used in this manual are for demonstration purposes only and are not intended to be
an endorsement.

The most remote sprinkler in this dwelling is the sidewall sprinkler in the master bedroom.

In the partial plan on page 6-2, Figure 6-1 illustrates sprinkler MB1 in the master bedroom. This
is the furthest and highest sprinkler and will be the first in the calculations. A fire / water
multipurpose calculation worksheet for this sprinkler is illustrated in Figure 6-8 on Page 6-8.
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The first step in starting the calculations is to determine the hydraulic design criteria for the side
wall sprinkler. Figure 6-2 is the manufacturer’s design and installation guide. Because the NFPA
13D 2007 Standard mandates sprinklers designed and installed in accordance with their listing, a
thorough reading of the manufacturer’s specifications, installation guides, and sprinkler wet
patterns should be carefully reviewed.

Column one in the table specifies the maximum size of the compartment at the design flow. If the
size of the room is 11 ft x 13 ft, the 14 x 14 coverage area row is the minimum coverage area. The
master bedroom is 13’- 7”7 by 15’- 7”. This means 16" x 16’ is the smallest coverage area. The
amount of pressure required to supply 17 GPM for the coverage area of 16’ ft X 16’ ft is circled.
Tables used to determine the criteria must be from the manufacturers table for the specific
sprinkler installed. Generally this information is available from the supplier of the sprinklers and
is readily available on the manufacturer’s website (see Figure 6-2 on page 6-3).

Looking at the specifications, a single pendant sprinkler requires 17 GPM at 15 PSI to cover a 16ft
x 16ft area. A flow and pressure criterion for sizing the piping to the sprinkler is established in
this manner.

A fire — water calc worksheet has been developed along with an Excel calculator that is based
upon the same Hazen and Williams’s formula and velocity formula that the plumbing water calc
worksheet is based upon and the sprinkler calculations required in NFPA 13. Hydraulic
calculations are required for the general straight run systems that are not connected to a municipal
water main of at least 4 inches in diameter (8.4.4). The fire — water calculator satisfies this
requirement. (See Figure 6-3.)
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Figure 6-2

Boletin 140 fe |

- . ]
— Model F1 Res and
EIIabI RFC Residential Sprinkler
Design and Installation Guide
I

|43 O | unang

The F1RES 44 SWC

= Flows equal to or only slightly higher than the
RES 44 HSW.
= ¢UILus Listed for up to 12" (305mm) below the ceiling.
* The slot-less coverplate provides protection to the
thermal element.
= 155°F ey sprinkler 135°F @reey coverplate.

Thread | Max. Max
Temperahwe | Size | Pressure |Adpstment-

FIRES 44 135 R3531 4.4 155 (BE) | 1/2(13) | 175ps | 172013
SWe i12)

pequired for.Single Sprinkler Demand (Pressures)
20' x 20

gpm | | 23 gpm _
8.7 psi) (274 psil

13 gpm
(8.7 psi)

2

4+ The sprinkler manufacturer’s specifications for the sprinkler selected provides us the information
to initiate our worksheet calculations to determine the total load on the water distribution system if
the master bedroom sprinkler discharged. Remember, sprinklers shall be installed in accordance
with their listing and careful examination of the sprinklers installation requirements, sprinkler wet
wall pattern guide, ceiling requirements, type of piping requirements and distances from
obstructions should all be carefully considered in the selection process.

4+ Points 1 — 5 can be filled in (Figure 6-4) from the sprinkler specs and information obtained on the
plumbing water calculation worksheet.
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Figure 6-3

FIRE-WATER CALC WORKSHEET FOR

{Based upon the Hazen-Willams Formula)

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

HAMEADDRESS OF PROJECT

1, Sprinkler Demand: 1 Sprinkler (gpm) 2 Sprinklers [gpm} GPM =
Sprinklar Manufacturer; Model # W-Factor;
2. Difference in elevation from main to exdermal pressure ok o o building eontrol vabe. [Teniet)
3 Size of the walar meter whan applicable Exarnple; 58, 34,1, 2,3, 4.
4, Deweloped length from main or exemal pressure lank to building cantnol vale. {fizet)
5 Low pressure at main in sireet or extamal prassure tank, {psigh
CALCULATE WATER SERVICE PRESSURE LOSS
& Low pressure gt main in straat or external pressene tank. [value of #5 above)
7. Waler senvice diamater is Material is Pressure loss
par 100 ft = psi X [decimal eguivalent of service length, 8. 65 fi = 0LES)
[Subtract line 7_ From line 6.3 subbotal
& Determing presswre gain or loss due 1o elevadion. (multiply the value of #2 above by 0.434) value of 8"
. Avallable pressure after the bldg. Contral valve, (subdract o add ling 8. Enterin "B} subtotal
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
8. Avallable pressure afier the buwilding control valve. (from 97 abowe) valug of "B"
C. Pressure loss of water metar, (when metgr is requirad ar installgd) walue of "C*
{subtract line C. From B.) sublotal
O Presswre at controling sprinkler(s). value of “D°
{controfling spanklarns) is }
[sublract ihe value of D.) subtotal
E. Difference in elevation batwaan the building conkral vahwe and
true controlling sprinkiar(s} in feet; x 0.434 psif valuse of "E”
(subtract the value of E.) sulbtolal
F. Pressure loss dus to water treatment devices, instantanaous water basters and backfiow
praventars which serva the controlling fixhure walue of "F”
Fressure loss dus to {sublract the walue of F) subtotal
G.  Developed length from builkding control valve to controlling sprinkler in feet 1.5 wilug of "G"
{divide by the valse of G.) subtatal
[Miote: Excasive numbar of ftings refer o material fiting pressure loss Labbes)
‘Water distribution piping material is:
(muitiply by 100) 100
A Pressure available for uniform loss AN =
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Figure 6-4

— () Py () — 1 t [ 1 [l [ - " (] R 1 R (Y
FIRE-WATER CALC WORKSHEET FOR Drawing #FF10, Master Bedroom Sprinkler
[Bazed upon the Hazen-Wiliams Formula) M&ME!ADORESS OF FROJECT Print
rin

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Sprinkler Demand; 1 Sprinkler (gom) 17 2 Sprinklers (gom) Taotal  GPM= 17.0
Sprinkler Manufacturer;  Reliable Model #  F1 44500 K-Factor; 4.4

2. Difference in elevation from main to extermal pressure tank or to building control valve. [feet) 5.0

3. Size of the water meter when spplicable. Example; 505,304, 1,2, 3, 4. 34

4. Developed length from main or external pressure tank to building control valve. [feet) RS

5. Low pressure at main in street or external pressure tank. (p=ic) RO.0O

CALCULATE WATER SERVICE PRESSURE LOSS

+ The next step is Calculating Water Service Pressure Loss, points 6. — 9.

4+ 6. point is the same as 5. point.

+ 7. point records the friction loss through the water service which is dependent upon the type of
material, pipe diameter, service length, and gpm flow rate.

Figure 6-5

FIRE-WATER CALC WORKSHEET FOR Drawing ZFF10, Master Bedroom Sprinkler
(Baszed upon the Hazen-wiliams Formula) MAME!ADORESS OF PROJECT :
Frint

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Sprinkler Demand: 1 Sprinkler (gpm) 17 2 Sprinklers (gpm) Total  GPM = 17.0
Sprinkler Manufacturer,  Reliahle Model # F1 4450 K-Factor, 4.4

2. Difference in elevation from main to extermal pressure tank or to buiding control valve. [feet] a.0

3. Size of the water meter when applicakle. Example; 555, 354,1, 2,3, 4. 34

4. Developed length from main or external pressure tank to building control valve. (feet) B5

5. Low pressure at main in street aor external pressure tank. (p=ig) G0.0

CALCULATE WATER SERVICE PRESSURE LOSS

6. Low pressure st main in street or external pressure tank. (value of #5 above) E0.0
7. Water service diameter iz 1 Material i Copper Type K, ASTM BES Preszure lozz

per 100 ft = 813  psi ¥ 065  (decimal eguivalert of service length, e, B5 ft = 065 5.3

(Subtract line 7. From line 6.) subtotal =47

G.  Determine prezsure gain or lozs due ta elevation. (multiply the value of ¥2 above by 0.434) value of "g" 2.2

9. Available pressure after the bldg. Contral valve. (=ubtract or add line 3. Enter in "B".) subtotal 525

+ Using the Appendix Graph A-382.40(7)-2. (See Figure 6-6), the pressure loss due to friction at 17
gpm is 8.13 psi per 100 ft. of length. Multiplying the actual water service length decimal
equivalent by 8.13 will provide the actual pressure loss for the water service.

+ Point 8 addresses the pressure loss or gain incurred due to the elevation difference as the water
service travels to the building control valve. Five feet of rise in the water service multiplied by
434 equals 2.2.

+ Point 9 records the available pressure at the building control valve.
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Figure 6-6

Graph A-382.40(7)-2, Copper Tube — Type K, ASTM B-88
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Pressure loss due to friction (psi/100 ft of pip« 8.13 psi

+ The last section of the Fire — Water Calc Worksheet is provided in Figure 6-7. The final steps of
B — G. will provide an “A” value which represents the available pressure for uniform loss per 100
feet. From this “A” value we will be able to refer to our material tables and size the water
distribution system according to the gpm demand or load and its relationship to the pressure

available to serve the sprinklers or plumbing fixtures.



Figure 6-7

CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")

B.  Awvailable pressure after the building contral valbee. (from "9" above) value of "B" 525
Z.  Pressure lozs of water meter. (when meter iz reguired or installed) value of "C" 4.3
(subtract line C. Fram B.) subtotal 45.2
. Pressure st controling sprinkler(s) value of "0 15.0

[controlling sprinkler(s] is haster Bedroom sideswall sprinkler )
(zubtract the value of D) subtotal 3.2

E. Difference in elevation betvween the building control valve and

the contraling sprinkler(s) in feet; 16 o 0.434 psift. value of "E" .9
(subtract the value of E) subtotal 2B.3

F. Presszure lozs due to water trestinent devices, instartaneous water heaters and backflow

preventers wwhich serve the controlling fixture. value of "F" 0.0
Pressure loss due to nionE (=ubtract the value of F) subtotal 2R3

. Developed length from building control valve to cortroling sprinkler in feet F5  ®41s valugof "G" 97 5
(divide by the value of ) subtotal 0.270

(Mote: Excesive number of fittings refer to material fitting pressure loss tables)
Wagter distribution piping material iz; Copper type b tubing

(rmuittiply by 1000 100
&, Pressure available for uniform loss AT = 27.0

+ B. point is the same as the 9. point showing available pressure at the building control valve.

+ C. point is the pressure loss through the water meter. This information can be obtained from the
water meter manufacturer’s pressure loss graph or from the Appendix graph A-382.40(7)-1 that is
provided below, Figure 6-8.

+ D. point is the pressure required at the sprinkler(s) that is (are) being calculated for available
pressure. This is obtained from the sprinkler manufacturer’s specifications (Figure 6-2) In this
case, for the sprinkler selected for the master bedroom, 15 psi. is the required pressure for the
sprinkler to operate properly in a 16” X 16’ foot room or less.

4+ E. point is the elevation difference between the building control valve and the sprinkler multiplied
by .434.

+ F. point captures the pressure losses for any water treatment device or backflow preventers which
serve the sprinkler(s) being calculated. In this example, there are none.

+ G. point is the developed length from the building control valve to the controlling sprinkler
multiplied by 1.5. Dividing this number (97.5) into the F. point subtotal (26.3) will provide a
subtotal of 0.270. Multiply this number by 100 and you will get an “A” value of 27. The
worksheet is following the Hazen Williams formula as you go through each step.
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Figure 6-8
Graph A-382.40(7)-1
PRESSURE LO5S IN COLD-WATER METERS, DISFLACEMENT TYPE
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4+ Having determined the A value for the master bedroom sprinkler (27) we can now go to our

material Table 382.40-6 Maximum Allowable Load For Copper Tubing — Type M, ASTM B88
(Figure 6-9, page 6-9.)

The table provides WSFU loads for A values up to 21, and in effect limits our pipe sizing to a
velocity of 8 feet per second. Any A value obtained that exceeds the table such as our 27 does, we
would use the maximum load for each pipe size column.
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Figure 6-9
Table 382.40-6

MAXTMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M, ASTM BSS; (C=150)

Prazzure Pipe Diameter (in inches)
Loss Dus
to Friction) 12 347 1147 1127 g 212 3 47
{m lbs. pef
100 ft. of WEFU WEFU WSFU WSFLUI WSFU WSFLI WSFLI WSFLT WSFL
Lenzth) | GEM FM) FT JGELY FRI) FT | GPMY FML) FT VGPL FLI) FT VGFM FM) FT | GPM FME FT JGPAMY FME FT JGPM FM) FT JGPM FML| FT
0.5 05y —jo5820) — )20 408 — V400 708 — | o00115] 400 155)230) 7S5 QITOP4200 3500 100 6700 5600 210] 135 4810 577
1 10 — ) log30) — ) 30)c0) — ) 7001050 40)1400165] 550240) 340) 1550 66.0] 61.0] 7708 180) 57.0) 2274 3600 303 ] 945 953
2 15 — ) 150 45) — V500608 — PILSQ 1550 5012250 340] 800400) 50004300 128] 380 1840 315] 1411 453§ 588 ) 3094|1750 175
3 20 — 20 55) — ) 6501150 4001550 1650 6.5 129.0) 30.0f 1350 55.0) 62.0) 0.0 185 110| 3008 425 174) 731§ 776] 303 | 1835 1839
4 25 — |25 65) — ) BO)15.00 4511800 22.00 7.0 | 3500 35.0] 2000 70.0) T30) 1200 2400 121 3T4) 4B4 NP NP
3 25 - | 250 75 ) — ) 95| 1500 5.0 020.5) 25.0f B.5 4200 40.0] 3000 86.0] TOO) 144 270 NP
6 304 — ) 308 800 — 1100) 1650 5.5 02400 25.00 1101 50.0) 44.0] 36.00 106 NP
7 334 — ) 350500 — J115) 1800 600 265) 30.00 13515500450 3600 112 4,—|—>
B 35) — | 33 S — 1 125) 1650 6.5 12000 3200 17.0] 62.0 NP
g 400 — ) 400100) 400150 2050 65 )31.0 NP
10 400 — ) 40Qi10) 400150] 2150 7.0 340 f
11 45) - | S0Q115) 400155 NP
12 45 - | S0Q120) 40165
13 S50 - | 60f125) 450175 T
14 S04 — ) 60f135) 45180
15 S0) — | 60 NF
16 551 — |63 A
17 sl —163 NoteWSFU means water supply fixture units.
18 sl —163 GPM means gallons per minute.
19 so0] - 170 F3 means predomimately flushometer type water closets or syphon jet urinals.
20 c0] - |70 FT means predonunately flush tank type water clossts or wash down urinals.
21 0] - |73 NP means not permitted. velocities exceed 8 feet per second.
NP For using this table, round the calculated pressure loss due to friction
to the next lngher number shown
27

4 The Fire — Water Calculations for Sprinkler MB1 is complete. This is the first of seven fire-water

calcs that have to be performed.

—

(=)

£

(= [

Fire-Water Calculation Worksheet For:

—

If the master bedroom sprinkler was the most demanding
sprinkler on the multipurpose system, we would be able to size our water distribution system with
an A value of 27 and a 17 K copper water service.
developed to speed this process of finding the most hydraulically demanding sprinkler(s). The
next step is to introduce the Fire- Water calculator by calculating for the same sprinkler, MB1 in
the following pages.

The Fire — Water calculator has been

Information Required To Calulate Water Service Size:

1. Sprinkler Demand:

Sprinkler Manufacturer,

e

1 sprinkter corv) [

2 Spnnklers (PN
(Add 5 GPM for 2 family dwellings )
hadel Mo

. Difference in elevation from main or external pressure tank to building control valve ().

Total

K-Factar,

3. Water Meter (wwhen meter is required click on arange box and choose diameter). ...

[ Example: 505, 34,1, 2,
Developed length from main or external pressure tank to building contral valve (0. ...

3,40

5. Lowe pressure st main in street of external pressuretank.. oo

CIearA

6-9
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Enter information in
the boxes provided.
To move from box to
box, click on the next
box with your mouse,
or use the keyboard
Tab key or Enter key.

All boxes on the far
right of the calculator
must have an entry.




Figure 6-10

Microsoft Excel - Fire-'wWaterCalcWorksheet, 1. Hough 10-07_zls
@J File  Edit “iew Inzet Fomat Toole Data  Window Help

=l &, | Ha - @ 2 Al =10
015 - X & & B0

A, B C D E F ] H I J K L Il I 8]
Fire Water Calculation Worksheet For: Drawing #7F10, Master Bedroom Sprinkler MB1
Information Required To Calulate Water Service Size: Clear All

1. Sprinkler Demanct 1 Sprinkler (GPM) IR 2 Sprinklers (GPM) [ Tatal (GPrY) [

(Add 5 GPM for 2 family dwellings.)
Sprinkler Manufacturer; Reliable Mocdel Mo F144swe K-Factar; 4.4

2. Difference in elevation from main or external pressure tank to building contral walve (Rt L
3. Wister Meter (when meter is required click on orange box and choose diameter)... .o
[ Example: 558, 34,1,2,3, 47

4. Developed length from main or external pressure tank to building control valve (fEa... .ol

5. Loww pressure at main in street or external pressuretank... oo e

Calculate Water Service Pressure Loss

_x_;_\_;_;_;_x_\_;_k
000~ 00 | B D0 | = o MO0 T O e DR

To determine the pressure loss through any given pipe material listed belowe, enter the total GPM in the box below on

20 the left representing pipe size.

21

22 |Guide To Determining Water Pressure Loss for Water Service & Water Distribution Materials

23

24 Type M Copper, ASTM B33 (C=150). Grapl A-382.40(7)-9

25 | Approved for Fire-WYater Distribution Piping

2B Size GPM (velocity limit 3 . per sec.) Psi Friction Loss per 100"

27

28 152" (ot to exceed 6 gpm)

24 34 (nat to exceed 12.5 gpm) Table

a0 1" (ot to exceed 21.5 gpm)

31 1 144" (not to excesd 32 gpm) :

32 1152 (not to excesd 45 gom)

T v’ Fire-WaterCale 4 Print Sheet £ Instructions £ Whieter £ CuTupekl 4 I:uTgpe-L A CuTypeld 4 GalSteel 4 PE&CPYC |4
Dipaw = AutoShapes - {Eﬁvg'évf =z E ™ | =

#+ The 1 — 5 points of the calculator should look like this.

+ Next step is calculating the water service pressure loss. The Guide To Determining Water
Pressure Loss for Water Service and Water Distribution Materials is provided. Scroll down to the
desired water service material to find the pressure loss due to friction through the service at the
GPM required in point 1.
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Figure 6-11

]

type of material for the

Eﬂ File  Edit “iew Inzert Format Tool: Data  Window  Help
NMEHRS S 6 G @BR-9- bl @ [ Al a0 i
ESG - B 17

A, B C ] E 7 E] H | P
45 1102 (nat to exceed 44 gam)
47 o (naot to exceed 77 gam)
43 2 (nat to exceed 119 gpm)
49 oo (not to exceed 169 gpm) Scroll down the
£0 4 (Mot to exceed 298 gpm) calculator to find the
a1 .
£7 water service.
53 Type K Copper. ASTM B38 (C=150), Grap A-382.40(7)-2

84 | Approved for Fire-YWater Distribution Piping

Psi Friction Losg,uerﬂ)o‘/

55 Size GPM (velocity limit § . per sec.

a5 for wester distribution piping)

a7 1/ (niot to exceed i

a3 344" Exoeed 10.5 gom)

59 " 1 llinot to excesd 19 gpm) M
B0 11/4" ' (not to exceed 30 gam)

G1 1102 (not to exceed 42 gam)

B2 2" (not to exceed 75 gpm) Graph
B3 2 (nat to exceed 116 gpm) AN
b4 3" (nat to exceed 165 gpm)

G5 4n (not to exceed 251 gpm)

5151

GY |Pex Tubing. {Crosslinked Polyethwlene), ASTM F376 & FST7 {C=150}. Graph ! A-382.40(7)-6

5T5]

SiE ) Size GPM  welocity limit 3 . per sec)  Psi Friction Loss per 100°

70

71 10" (niot to exceed 4 5 gom)

72 5ig" (niot to exceed 6.5 gpm)

73 364" (not to exceed 9 gpm) Table /I/
74 " (niot to exceed 15 gam)

75 11/4" (niot to exceed 22 gam)

fil=] 112" (not to exceed 31 gom) Graph
i - (nat to exceed 53 gam)

Enter the gpm from line
1 in the box representing
the water service pipe
size and select Tab or
Enter on the keyboard.
The friction loss per 100
ft. will appear in the
corresponding box on
the right.

Table and Graph buttons
for each pipe material
are provided for
convenience or
reference. The Table
and Graphs also have
“Back” buttons which
will return you the
calculator.

Also, material tabs are
provided at the bottom of
the calculator page.

M 4 b wp Fire-WaterCale I FfitShest fIRstiistions f Wheter 4 CuTupeK { CuTupel £ CuTypeM [ GalSteel ; PEGCF

Q%viév&v

Draw= Lz | AutoShapes~

Ready
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Figure 6-12

BT Microsoft Excel - Fire-WaterCalcWorksheet, 1, Hough,10-07._xls

EJ File Edit “iew Inzet Fomat  Tool: Data Window  Help

NEHRS S B Ga@’-~-9- i @ [ Al - 10 .
o170 - B
A B C O E F G | H | J K L M| N o]
Lot Scrolling d
140 o crolling down
5 Table to 6. point, the
13; 1 i 4 calculat(?r
automatically
143 T enters 60 psi
144 Z Sraph from the 5.
145 210 point entry.
146 3
147
148 6. Low Pressure At Main in Street or EXternal Pressure Tank i w o emee ssesssmssssssssssssssssessesss _
149 7. point, enter
150 7. Pressure Loss Due to Friction in 1 inch diameter water service, the water
1581 service pipe
152 Wigter service [ distribution piping material iz: Copper Type K, ASTM BG5S diameter in the
153 yellow box
154 Prezsure loss per 100 ft (from tables above) 813 psi. # DBS (decimal equivalent prov1d5:d ar}’d
155 . . of service length, I
156 Enter pressure loss per 100ft from the copper type K Fable in the 0.0 65 ft. = 0.65) .
box provided, select “Tab” and enter the decimal equivalent of 2 Select piping
157 the water service, which is .65, and select the “Tab” key. material from
155 8. | _ the drop box by
159 (#2 ahove iz automatically entered and multiplied by 434) clicking on the
160 drop arrow as it

167 9. Available Pressure After the Building Control Walver. .o . eme e sss s s s s msssessms sesse s sms e sse e ees appears.
162 [Autamatically ertered ance boxes 1 - § have been filled, lovy pressure at main in street or external

163 pressure tank, minus the pressure loss due to friction per length of service and pressure loss

164 due to elevation).

165

166 Calculate The Pressure Available For Uniform L oss (Walue of "A™)

167

168 |B. Awvailable Pressure after the Building Comtrol Valve (From 2 0 e e sess s sssessessessesses

=

170|C. Pressure Loss of Water Meter (when meter is required) .. e wee e ess s s ssessessesseess

|;_'4‘ v w ) Fire-WaterCale 4 Frint Sheet Instructions whieter 4 CuTypek CuTypelL CuTypeMl GalStes| FE&CFYC | 4
h, b b s A CuTypek § CuTypel & CuTypehd A [4]

Draw~ ¢ | AutoShapes~ dn - o - & == N c

Feady

#+ Once 7. point is completed, the calculator automatically fills in the 8., 9., and B. point boxes. The
next entry that requires a numerical value is C. point, pressure loss through the water meter.
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Figure 6-13

Microzoft Excel - Fire-WaterCalcworkzheet, 1. Hough,10-07 _xls

Eﬂ File Edit “iew Inget Fomat Toolz Data  Window  Help

NEHRS S & 2@ 9- Wi @ 20 - 10 -
0193 - e
A B C D E F = H | J 74 L i I
165
166 Calculate The Pressure Available For Uniform Loss (Walue of "A”)

0
167 Graph button
. _— . available to
123 B. Awvailable Pressure after the Building Control Valve (from Z 8. v civie e rvse v srras s s e wmm e _ access the meter

. i pressure loss
170 |C. Pressure Loss of Water Meter {wWhen meter is FeqUir )i vrs v ems s s s s s sessessnsse

graph A-
171 [Check with Meter Manufacturer for pressure loss graph, it not available, use the following 82.40(7)-1
Eg graph A-52 400731, If no meter enter 0.017. To Graph /

174 0. Pressure at Controlling sprinkler{Sh. e D. point,

175 Contraling Sprinklers) is: Master Bedroom, single side wall sprinkler % identify the

176 sprinkler that is
being calculated

177 |E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler{s) in feet. and enter its
178 _lB fest A 043 = required

179 pressure loss.
180 F. Pressure losses due to water treatment devices, backflow preventers, flow control valves

181 which serve the comtrolling sprinkIEr{Sh. . e e s E. point, enter
182 elevation

183 Pressure loss due to: none difference and
184 (Erter 0 if not applicakble) select “Tab”.

[_o.0d]
185
186 | G. Developed Length from Building Control Valve te Controlling Sprinkler{s) in Feet: \“F point, with
187 |(Mote: Excessive number of fittings refer to material fitting pressure loss tables) BS fest X 15= _ o pressure loss
you must enter
npn _ 0. Do not leave

183
189 A. Pressure Available For Uniform Loss:

1 E":l blank.

191 |Select the water distribution material to be installed from the pipe sizing tables 52 40-4 thru 52.40-11 To Tl:lp G .

192 located on the tabs below and enter your computed "2" value to determine water distribution pipe sizing. o PO er}tf}r

193 length of piping
to the sprinkler

194 .

195 being
calculated, and

19_5' select “Tab”.

M 4 b M}y Fire-WaterCale /0 Frint Shest # U IRSletions 4 wWieter & CuTypekl 4 CuTupel 4 CuTypel 4 GalStesl & FE&CFVC |4

Draw~ Lz | AutoShapes~ da - o - ﬁ == 8@ -
Feady

#+ Once G. point is entered, the calculator provides an A value of 26.98, or rounded off, 27.

#+ Select the “Print Sheet” Tab at the bottom of the page. This will provide you with a printable
worksheet that captures the design calculations for the sprinkler selected which will be required
as part of the owner’s information packet (See Figure 6-14).
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Figure 6-14

B Microsoft Excel - Fire-WaterCalcWorksheet, 1. Hough,10-07 xls

@_1 Eile Edit “iew |ngert Fomat Tools Data  indow  Help
g d g 9 652 B~ 9- i @ £ : Al

4]

Fa3 - B Copper Type M

b, E C O E FIGH| I | J KILMM ] F Ll F
1 FIRE-WATER CALC WwORKSHEET FOR Drawing BFF10, Master Bedroom Spriskler ME1
2 | [Bazed wpen the Hogen-williams Formula) HAHE/ARORESS 0P FROJECT .
3
1 |[INFORMATION REQUIRED TO CALCULATE WATER SERYICE 512E
L]
E 1. Eprinkler Demand: 1Zprinkler [gpm] 17 2 Zprinklers [gpm] Tatal  GPM= 17.0
7 Zprinkler Banufacturer;  Reliable Fodel # Flddzwe E-Factor; 4.4
S 2. Difference in clevation From main o extermal pressurs tank or to building contral valve., [Feet] 5.0
9 3. Fize of the waker meker when applicable. Example; 58, 304, 1, 2, 3, 4. 3
10 4.  Developed length from main or exkernal pressure tank ba building control valee. [Feet) E5
1 8 Low pressure ak main in strect or external pressure tank, [psiql g0
12
13 |CALCULATE WATER SERYICE PRESSURE LOSS
14
15 B.  Lowe pressure ak main in skrect or cxternal pressure tank, [walue of #5 above) g0.0
1E 7. Water zervice diameteris 1 Mlaterial iz Copper Type K, AZTR BSS Fressure loss
17 per 1000 fr = 813 psi ®%  OBE  [decimal cquivalent of zervice length, ie. 65 Ft = 0LUB5] 5.3
18 [Eubtrack line 7. From line 6. zubkaotal 4.7
19 g.  DOctermine pressure gain or loss due bo clevation, [multiply the value of #2 above by 00454 value of "G" 2.2
20 | 3. Available pressure after the bldg. Control valve,  [zubtract or 2dd line & Enter in "B™.] subtotal 520
by
22 |CALCULATE THE PRESSURE AYAILABLE FOR UNIFORM LOSS [(YALUE OF
23
24 | B. Awailable pressure after the building contral valve. [from 3" abave) value of "B G256
25
2B | . Pressure loss of water meker, [when meter iz required or installed] valus of "C" 4.3
27 [zubtract line C. Fram B.] zubtotal 45.2
28
29 | D, Pressure at contralling sprinkler]s valus of "0 15.0
30 [controlling sprinkler(s] is PAaster Bedroom, single side wall sprinkler |
A [zubkract the valus of O] subtotal 332
a2 E. Difference in clevation betwesn the building control valve and
33 the controlling sprinkler[s] in fect; 1 ¥ 0454 paiffr. value of "E" .4
LS [#ubkract the valus of E.] subtotal 26,3
36
36 F. Pressure loss due bo water breatment devices, instantaneous water heaters and backflow
b preventers which zerve the contralling Fixkure, valus of "F" 0.0
a8 Pressure loss dus b none [zubstract the value of F) zubtotal Z2E.3
g
40 | G Developed lzngth from building contral vales: o controlling zprinkler in Fest EE X1k valus of "G" arh
4 [divide by the value of G.] zubtotal 0.270
12 [Meote: Excesive number of fittings refer bo material fitting pressure loss tables)
a3 Yidmbar dickribaubise mirina mebarisl e BC e e Tors B 1

M 4 » W Fire-WaterCale b Print Sheet § Instructions £ Whleter & CuTypekl & CuTypel & CuTypehd 4 GalStesl

Draw=~ L¢  AutcShapes = Sy~ - A-=

Feady
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To Sum Up Chapter 5 and Chapter 6:

Plumbing demand only; 1” K copper water service, 1” M copper water distribution, A value of 23.

Sprinkler demand;
o Master Bedroom single most remote sprinkler
= 17 gpm, 15 psi requirement for 16 X 16’ coverage
= 1”7 K copper water service, 1”°,M copper water distribution, A value of 27

Chapter 7

Sprinkler demand;
o Living Room Compartment
= Single most hydraulically demanding
= Two most hydraulically demanding

Chapter 8

Sprinkler demand;
o Family Room Compartment
= Single most hydraulically demanding
=  Two most hydraulically demanding

Chapter 9
Sprinkler demand;
o Basement Compartment

= Single most hydraulically demanding
= Two most hydraulically demanding

Chapter 10

Documentation

Chapter 11

Public Buildings, Water Service, Private Water Main Sizing

The following isometric shows the Master Bedroom sprinkler location and the pipe sizing to meet
the sprinkler demand required if the sprinkler was the most hydraulically demanding sprinkler
within the dwelling. This will only be determined by calculating the demand for the remaining
most hydraulically demanding sprinklers in each compartment within the dwelling.

The next step is determining the sprinkler demand in the Living Room Compartment, Chapter 7.
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4+ Chapter 7
4 Living Room Sprinkler Compartment

4+ In Chapter 6, the master bedroom was a single sprinkler compartment. Many rooms or
combinations of rooms are multiple sprinkler compartments. If the room is too large or
obstructions require more than one sprinkler, several may have to be installed. Even though there
may be 4 or more sprinklers in the compartment, the number to include in the calculations remains
at 2. Sprinklers included in the calculations shall include the most demanding in the compartment
and a sprinkler adjacent to it. Both sprinklers shall be located in the same compartment, with
their coverage area’s overlapping.

+ For instance a compartment could be 16 foot wide by 32 foot long. Sprinklers do not cover that
large of an area alone. At least two sprinklers would be required.

4+ The single most remote sprinkler coverage area for Chapter 6 was 16 ft. x 16 ft. Sprinkler flow for
that single sprinkler is 17 GPM at 15 psig. In order to completely cover a 32-foot long room, two
sprinklers would have to be placed at 16 feet apart and 8 feet from the sides and ends.

4+ Piping that supplies water to both sprinklers has a flow rate of 34 GPM all the way back to the
main in the street or the pressure tank. Remember, only the flow rate is doubled, not the pressure
required by the sprinklers. This chapter will concentrate on the Living Room Compartment.

4+ Figure 7-1 below is the Reliable F1 Res 44 SWC, side wall sprinkler specifications selected for the
main floor of the dwelling.

Figure 7-1

The F1RES 44 SWC

* Flows equal to or only slightly higher than the
RES 44 HSW.
= ¢llLus Listed for up to 127 (305mm) below the ceiling.
+ The slot-less coverplate provides protection to the
thermal element.
= 155°F ey sprinkler 135°F mre) coverplate.

172113

19 gpm
(18.7 psi)

14 gpm

(8.7 psi) | (10.2 psi)
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Figure 4-1 in Chapter 4, page 4-2 illustrates a plan view of the first floor with the sprinklers
illustrated including the measurements from walls and other reference points. Figure 7-2 below
shows the Living Room Compartment detail of the plan highlighted by the dotted lines.

There are eight sprinklers in the living room compartment. The most demanding sprinkler in the
living room is the sprinkler located opposite the kitchen sink. It has the largest coverage area, 16
ft. x 20 ft, and the other living room sprinkler has a coverage area of 16 ft. X 16 ft. which is
located on the closet entry wall. The dining room has 12 ft. X 12 ft. coverage, while the kitchen
would require 16 ft. X 16 ft. coverage. The other 4 sprinklers in the compartment are the front and
rear entry sprinklers and the hallway sprinklers, each of these sprinklers would require a minimum
coverage of 12 ft X 12 ft.

The two most demanding sprinklers are the living room sprinklers, with a 16 X 16’ coverage, and
a 16’ X 20’ coverage, pressure requirement of 27.4 psi, and a gpm demand of 40 (23 gpm for one,
and 17 gpm for the other).

(N

+
Figure 7-2
Y | LZ ||
LI L 1 _i E
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] B e 1
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fme e s h | * T
128'_5 Klitchen : O W/\
E L — 1
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! = =
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11.8" < 10.8r 9P
= 28.2" = <—11.4" < 14
IIII_MIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_\/IIIIII: r V_
| I i E
Multipurpose Piping Scal

+

+

Drawing No: FF10

Remember, by satisfying the hydraulic sprinkler demand for the single most demanding and the
two most demanding adjacent sprinklers in a compartment, we know the other sprinklers within
the compartment will be satisfied.

Starting the calculations for the most hydraulically demanding single sprinkler will be our next
step. On page 7-3 the basic specifications for the dwelling is entered into the appropriate boxes on
the Fire-Water Calculation Worksheet. Open the provided CD S&B Fire-Water Excel Crew File
and enter the following:
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Figure 7-3

Fire Water Calculation Worksheet For: Drawing #F10, Living Room Single Sprinkler

Information Required To Calulate Water Service Size: Clear Al

1 Sprinkler (GPM) g 2 Sprinkers (GPH) [ Tatal (CFM)

[Add 5 GPM for 2 family dwellings.)
Feliable Mlocel Mo

1. Sprinkler Demand:

A

K-Factar; 4.4

Sprinkler Manufacturer;

F1 445WC

2. Difference in elevation from main or external pressure tank to building control valve Ot
3. Wiater Meter (when meter is required click on orange box and choose diameter)... .o
[ Example: S48, 3M4,1,2, 3,47

4. Developed length from main or external pressure tank to building control walve (... ol

5. Low pressure st main in street or external pressuretank... ...

Calculate Water Service Pressure Loss

To determine the pressure loss through any given pipe material listed below: Fthe total GRM inthe box below on

the left representing pipe size.

Guide To Determining Water Pressure | oss for Water Service & Water Distribution Materials

Type L Copper, ASTM B33 {(C=150), Graph / A.382.40(7)-3
Approved for Fire-\Water Distribution Piping

Enter sprinkler data
under point one

Points 2., 3.,4., and 5.,
will be the same as the
previous fire-water
calculation on the
master bedroom
sprinkler.

Next step is to scroll
down through the
Guide to Determining
Water Pressure Loss
for Water Service &
Water Distribution
Materials to the Type
K Copper material
section.

Size GPM  (wvelocity limit 3 ft. per zec.) PsiFriction Loss per 1040°
12" [not to exceed 5.5 gpm)
Srgn [not to exceed 12 gpm)
1" (nat to exceed 20.5 gpm) Table
11/4" [not to excesd 31 gpm)
112" [not to exceed 44 gpm)
e [not to exceed 77 gpm)
" Graph
2152 [mot to excesd 119 gpm)
a" (not to excesd 169 gpm) Enter the gpm
# (nat to exceed 235 gpm) requirement for the
sprinkler demand in the
appropriate water service
Type K Copper, ASTM B88 (C=150), Graph/ A-382.40(7)-2 size box, in this case, 1”.
Approved for Fire-Water Distribution Piping
Size GPM [velocity limit § ft. perSec. Psi Friction Loss per 100° Select “Tab” on the
) keyboard and the psi
. friction loss per 100’ is
152
: : calculated.
a4t o [notto exceed 105 gpm) | : |
" AL TahlE
1 23 (not to exceed 13 gpm) j1_’4_‘2_ Scroll down through the
114" (not to exceed 30 gpm) B rest of the Guide and
112" (not to exceed 42 gpm) stop at the 6. and 7.
™ (not to exceed 75 gom) Graph points for the next entry.
212" [not to exceed 116 gpm)
3" [mot to exceed 163 gpm)
4" [not to exceed 291 gpm)
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Figure 7-4

6. Low Pressure At Main in Street or External Pressure Tanki. .o cieve s sevinces s sevsn s s smssas s m s sn e

inch diameter water service.

Copper Type K, ASTHW B33

# 0BS5S rdecimal equivalent _

of zervice length,
e.q. 65 ft. = 0.65)

7. Pressure Loss Due to Friction in 1

Water service §distribution piping material iz

14.2 psi.

Pres=zure loss per 100 it (from tables above)

. Pressure Loss Due To Eleuation. o ucscirssmi s ses s e s s ans mras s ars smras s sws sn s s smes on s 0m s me s on m nn 057
[#2 above iz automatically entered and multiplied by 434

9. Available Pressure After the Building Comtrol Valve:. . ... cvive s svvir s ssrs s sr er s sem s s mm s e e

(Automatically entered once boxes 1 - 8 have been filled, low pressure at main in street or external

pressure tank, minus the pressure loss due to friction per length of zervice and pressure loss
due to elesation).

Calculate The Pressure Available For Uniform Loss (Value of "A”)

B. Available Pressure after the Building Control Valve (from Z 9. . i smrs s r sere e sem s sm s

=

C. Pressure Loss of Water Meter (when meter is required). .. ciivcceviic v s v ssvscsmn s snvinn e
[(Check with Meter Manufacturer for pressure lozs graph, if not available, use the fallowing

11

6. point is entered
automatically.

7. point enter the
water service size,
and piping
material in the
box and line
provided and
select “Tab”.

Enter the pressure
loss per 100 ft. in
the yellow box
from the Guide
and select “Tab”.

Enter the decimal
equivalent of the
service length and
select “Tab”.

8. point, 9.point,
and B. point is
then automatically
calculated. Next
entry is C. point

graph A-52.40071-1. If no meter enter 0.01). T — | \

[ Pressure at Comtrolling sprinkler|{S ) oo cormr s rrrama s s r s cas s s msrs cn s m s nwarsn s sn s en s am s snn
Cartralling Sprinkler(s) is:

E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler{s} in feet,
feet o 043 =

F. Pressure losses due to water treatment devices, backflow preventers, flow control valves
which serve the comtrolling sprinklern{sh . i s v s e rr e

Pressure loss due to:

[Enter O if not applicakle)

. Developed Length from Building Control Valve to Comtrelling Sprinkler{s} in Feet:
[Mote: Excessive number of filtings refer to material fitting pressure loss tables) feet o

A. Pressure Available For Uniform L oss: AT =

Zelect the weater distribution material to be installed from the pipe sizing tables 52 .40-4 thru 52.40-11

C. point; click on
“To Graph”
button provided if
manufactures
graph is not
available. To find
the pressure loss
through the water
meter at the gpm
required for the
sprinkler being
calculated, see
next page, Figure
7-5.

located on the tabs below and enter your computed "A" value to determine water distribution pipe sizing.
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Figure 7-5
Graph A-382.40(7)-1

Print Pressure Loss in cold-water meters, displacement type Back

AND PRESSURE LOSS
AS PER AWWA 6

Print and Back
buttons
provided. Back
button takes
you back to the

calculator
worksheet.
20
15 |
8.6 { ‘ fi
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0 F I Ky
2 s :
. 8 i ] i
2 i
2 i
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Figure 7-6

Calculate The Pressure Available For Uniform Loss (Walue of "A”)

E. Awvailable Pressure after the Building Control Valve (from Z 9 . e v r v e m e

C. Pressure Loss of Water Meter {when meter is required ) . e r v e e e

fCheck with Meter Manufacturer for prezzure lozs graph, if not available, use the following

Graph A-382.40(7)-1  |f no meter enter 0.01]. To Graph |

[. Pressure at Controlling sprinkler|Sh o s i s serm e s srven s n e en i e s s rr s e rn v me
Living Hoom, single most dermanding sprinkler

Controlling Sprinkler(s) is:

E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler(s) in feet.

16 fest ¢ o043 = [0 694
F. Pressure losses due to water treatment devices, backflow preventers, ﬂo:m

which serve the comtrolling sprinkler{s b s s s v v e s e ran e e _

Mone
[Enter 0if not applicakle)

Pressure loss due to: <

G. Developed Length from Building Control Valve to Controlling Sprinkler(s) in Feet:
[Mote: Excessive number of fittings refer to material fitting pressure loss tables) 34 fest #

A, Pressure Available For Uniform L oss:

Select the water distribution material to be installed from the pipe sizing tables 52 .40-4 thru 52 .40-11
located on the tabs below and enter your computed "A" value to determine weater distribution pipe sizing.

D. point,
identify the
sprinkler being
calculated and
enter the
pressure
required from
manufacturers
specifications.

E. point, enter
the elevation
difference in the
yellow box and
select “Tab”.

F. point, enter
0.0 if there are
no pressure
losses, do not
leave blank.

G. point, enter
the developed
length in the
yellow box and
select “Tab”.
“A” value is
now provided.

+ Fire — Water Calculations have been completed for the single most demanding sprinkler in the
Living Room compartment area. With a type K 17 copper water service, and a 23 gpm demand at
the sprinkler, we have a “A” value of 11.09, or rounding up, an “A” value of 12. At the bottom of
the page, select “Print Sheet” tab, this will provide you with a printable worksheet that captures
the design calculations for the sprinkler selected and will be required as part of the owners

information packet.

Referring to our Water Distribution Table 382.40-6 for type M copper, we are able to size the

water distribution system with an A value of 12 if the single most demanding sprinkler in the
Living Room compartment was the most demanding sprinkler or sprinklers in the MPP system. In
order to determine this we need to proceed and finish the rest of the fire- water calculations for the
two most demanding sprinklers in the living room compartment and the rest of the compartments,

the family room and basement.

Note:

G. point value can be altered to reflect a water distribution system with an excessive

number of fittings and a greater pressure loss experienced than the equivalent of 12 the developed

pipe length from the building control valve and the sprinkler being calculated.
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Figure 7-7

FIRE-WATER CALC WORKSHEET FOR

Drawing #FF10, Living Reom Single Sprinkler

(Based upon the Hazen-Wiliams Formuka)

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

WAMEAADDRESS OF PROJECT

1. Sprinkler Demand: 1 Sprinkler [gprm) 23 2 Sprinklers {gpm) Tolal  GPM= 23.0
Sprinkler Manufacturer, Reliabie Model #  F1445W(  K-Factor,
2. Difference in elevation from main to exlermal pressure tank or to building control valve. {feal) 5.0
3. Size of the watar meter when applicabie, Example; 518, 34, 1,2, 3, 4. 34
4. Developed lengih from main or external pressure tank to bullding control valve. ({Teel) 65
5 Low pressure at main in strest or exlemal pressure tank, {psigh 60.0
CALCULATE WATER SERVICE PRESSURE LOS3
€. Low presswne at main in stret or @demal pressure tank. (vaiee of #5 abova) 60.0
7. Water service diamater is 1 Baterial is Copper Type K, ASTM B33 Fressure oss
par 100 ft = 14,2 psi X 085 [(decimal equivalent of service langth, L.e. 85 i = 0.65) 8.2
(Subtract line T. From line &.) subtotal 50.8
8. Delerrmine pressurs gain of [oss due 10 eevation, (muliply the value of #2 above by 0.434) valug of "8° 2.2
9. Svailable pressure afer the Bog, Control valve, (subtract or aod ling B. Endarin "B") subtotal 48.6
CALCULATE THE PRESSURE AVAILAELE FOR UNIFORM LOSS (VALUE OF "A")
B Available pressure atter the building control valve. (from "9* abova) value of "B* 48.6
C.  Pressuie loss of waler mater. [when meter i3 required or installed) valus of "C* 8.6
{subtract line . From B.) subtotal 40.0
0. Pressure at confrolling sprinkler(s). value of *D° 27 .4
. (controlling sprinkler(s) & Liwing Room, single most demanding sprinkder )
{subtract the vakse of 0} subtotal 126
E. Difference in elevstion batween the building controd valve and
the controiling sprinklans) in fest; 16 X 0434 psifft. valua of "E” 6.9
{subiract the value of E.) subtotal 5.7
F. Pressure loss due to water treaiment devices, instantaneous water heaters and backfiow
prevanters which senve the cantroling fixture, value of “F* 0.0
Prasaure |0as due 10 Mine (subtract the value of F) subtotal 5.7
3. Develoged length from building contred valve to controlling sprinker in fest 34 X115 value of "G" 51.0
{divide by the valua of G.} subtotal 0.111
(Mote: Excasive number of fittings refer to matesial fitting pressure loss tables)
‘Water distribution piping material is: /'$
Double click on this line to enter piping material (rousliply by 100) 100
A Prassure available for uniform ioss "AY = 11.1

Comments

Double click in this box to add any comments, double click out of the box to exit.

SBED- 10860 1M07
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Figure 7-8

LELis DL -0

MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M. ASTM B&S; (C=150)

Table 382.40-6

o the next higher number shown

Comm 8240 (T) (Nyand (g) specifies minimum sizes for water distribution piping

Prossure Pipe Diaimeter (in imches)
Laoss D
o Friction re g " I 14 (Nl 2" 2z ke 4
{in lhs. per
100 . of WS WEFL! WSFL! WEHL! WEFL! WE WSEL WEFL! WSFL!
Longthy L GEMT M) FT LGPM) FM L FT LGP PR FT (ﬂ\1 ERi L FE LG EML L FT PGP P L FT LGPREE B ) FT bGP ) En ] FT BGEM] FM L FT
05 1.5 % 20 = 20 410 K] T = O | 1158 A0 | 155 ) 230 75 | B70 ) 420 ) 330k 100 | 670 | 960 ) 210 |30 | 48] ST7
| L 1.0 1.0 = 30| &0 Tofl 1050 40 | 140 ] 651 55 | 240 ] Mol %5 | 660 ) 610 | TTO0| IR0 ) 070 | I2T ) M0 | M0 | G5 | 053
2 1.5 1.5 | 45 = S0 ) 90 IS 1550 So | 225 | 240 ) RO | 4000 | 500 | 4%00 | 126 | KRO | 184 | 305 ) 140 | 493 | SRE | X | 1750 ) 1750
3 20 20 ) 55 - 65 | I0S] 40 JISSY 1950 65 | 200 | M0 ) I35 | SSO ) 620 ) RO | IRS | ODI0 | 30f | 435 ) 174 ] T3 ) TT6 | 303 | 1RIS ) IR3S
A 2% 25 | bs - B0 | 1300 45 | 180f 22040 o | 350 | 350 ) 000 | Foob | TR0 U6 [ 240 ) 121 | 374 ] 484 NP NI
. a5 25 | 1.5 - 95 1 150] S0 ) 25235 BS | 420 | S00) 300 | 860 ) TR0 | 144 | 270 MNP
1] kX 30| B0 = 100 ies) 55 | 20 \d’ D10 | S0 | 440 ) 360 | 106 WP
7 L3 33190 ) - LS} isol 60 Q265 | 300] §3.5] S50 | 4500 0] 112
1 13 33| a3 - 1251 195) 63 | o0 | 320) 170] 620 bl o
@ 40 40 ool 40 Lisol2os] 65 | ol
| 40 40 o] 4o fisol s 7o | 340
45 S0 0 IREl 40 0458 hol
ﬂ 4.5 SO §12of 40 § 165
\13/ 50 60 | 125] 45 | 175
14 S0 .00 IJ..‘-l 4.5 I 1%.0
15 0 6.0 bl
lis 55 6.5
17 55 6.4 Mote: WEFLU means water supply Hixture units,
1% p 5] 5] GPM means gollons per minute.
149 b0 10 FM means predominately flushometer tvpe waler closets or syphon jet unnals,
pal} 6.0 1.0 FT means predominately Mush tank ivpe water closets or wash down urmals.
k1| [ I ] WP means - nol permitied, velocities exceed § fodd par second
NP For using this table, round the calculated pressure loss due to friction

%+ The Table in Figure 7-8 shows a 11/4” pipe size requirement to provide 23 gpm to the living room
single most demanding sprinkler with an “A” value of 12. This is a higher demand requirement
and a change in pipe size from our sizing of the master bedroom sprinkler, which indicates the fact
that it has a higher demand. Note the isometric in Figure 7-9.

=+ The next step is to determine the sprinkler demand and the “A” value of the two most demanding

sprinklers in the living room compartment.

# Much of the information entered in the Fire-Water Calculator for sizing the Living Room single
most demanding sprinkler can be used and adjusted to size the Living Room two most demanding
sprinklers.

<+ Going back to the calculator, the following adjustments can be made to determine the “A” value or

pressure loss per 100 feet. These changes start on page 7-10.
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Figure 7-9

water service

Sprinkler

Cold Water
Hot Water

AV

Multipurpcse Piping

Isometric Drawing No: FF15
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Figure 7-10

Fire Water Calculation Worksheet For: Drawing #FF10, Living Room Two Sprinklers <

Clear All

Clear Al
retal ccvy [EEIIE |

4.4

Information Required To Calulate Water Service Size:

1 Sprinkler (GPM) O 2 Sprinklers (GPn) [0

[&dd 5 GPM for 2 family dwellings.)
Reliable Model Mo

1. Sprinkler Demand:

Sprinkler Manufacturer; F1 44 5W0C K-Factar;

3. Water Meter (when meter iz reguired click on orange box and choose diameter)... ... ...
[ Example: 508, 34 ,1,2,3, 4]

2. Difference in elesation from main or external pressure tank to building control valve (0.
4. Developed lendgth from main or external pressure tank to building control walve (.. L

5. Loww prezsure at main in street or external pressuretank... ...

Calculate Water Service Pressure Loss

To determing the pressure loss through any given pipe material lizted below, enter the total GPM in the box below on
the left representing pipe size.

Guide To Determining Water Pressure | oss for Water Service & Water Distribution Materials

\

Type M Copper, ASTM B88 (C=150), Graph A - 382.40(7)-9
Appraved for Fire-Water Distribution Fiping

Adjust the heading
to indicate two
sprinkler demand.

1. point, delete the
single sprinkler gpm
and enter the
sprinkler gpm for
two sprinklers in the
appropriate boxes.

Points 2. — 5. remain
the same at this
time.

Scroll down the
Guide to the Type K
Copper section.

Size GPM (velocity limit 2 . per =ec) Psi Friction Loss per 100°
12" (not to exceed & gpm)
34" not to excesd 12.5 gpm
: il _Table |
" (not to exceed 21.5 gom)
1 154" [not to exceead 32 gpm)
112" (not to exceed 45 gpm)
i (not to exceed 73 gpm)
21/ fnot to exceed 121 gom) Graph
3" (not to exceed 174 gpm)

v M} Fire-WaterCale 4 Print Sheet A Instructions J:{"I.JMeter J.-:,:Elh.lfl'gpeK:.{ |:II.I:|:Li|:.u.?i_ A CuTuypel f GalSteel & PE&CEYC |4

4 Adjusting the calculator to go from a single sprinkler calculation for the Living Room
compartment to the two most demanding sprinklers in the compartment is easy. Just click on the
appropriate box or line and enter the new data or delete where needed. The calculator will do the

rest.

A first line adjustment “Two Sprinklers” was entered. Data entered in the 1 sprinkler box was

deleted. 40 gpm was entered in the 2 sprinkler box and the total box. The rest of the entries

remain the same at this time.
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Figure 7-11

Type L Copper, ASTM BE8 (C=150}, Graph ! A-382.40(7)-3

Approved for Fire-WWater Distribution Piping
GPM (velocity limit & ft. per =ec.) Psi Friction Loss per 100°

Size

i
34t
qn

1 144"
112"
an
21
an

4n

Type K Copper. ASTM B33 {C=150). Graph ¢

[not to exceed 5.5 gpm)

[not to exceed 12 gpm)

[nat to exceed 2005 gpm)

[nat to exceed 31 gpm)

(ot to exceed 44 gpm)

(ot to exceed 77 gpm)

[not to exceed 119 gpm)

[not to exceed 169 gpm)

[mat to exceed 295 gpm)

A-382.40(7)-2

Approved for Fire-Water Distribution Piping

Size

172"
354"
{0
114"
102"
-
212"
-

4

GPM

[welocity limit 8 ft-per sec.

for wat

iztribution piping)

Psi Friction Loss per 100"

Table

EE

Graph

to exceasd 5 gpm)

(ot to exceed 10.5 gpm)

40

[not to exceed 19 gpm)

[not to exceed 30 gpm)

[nat to exceed 42 gpm)

[nat to exceed 75 gpm)

(ot to exceed 116 gpm)

[not to exceed 165 gpm)

[not to exceed 281 gpm)

Table

Graph

d

In the Type K
Copper table, enter
40 gpm in the
corresponding box
for a 17 service and
select Tab or enter
on your keyboard.
A friction loss of
39.6 is computed.

Note: High psi
friction loss may
indicate the water
service is undersized
for the required

Scroll down to the 6.
and 7. points.

Pex Tubing, {Crosslinked Polyethylene), ASTM F8T6 & FETT {C=150), Graph. A-382.40(7)-6

Size

i

GPM welocity limit S fi. per =ec.] Psi Friction Loss per 100°

[not to exceed 4.5 gpm)

v w], Fire-WaterCale Frink Shest » Instrustions ;{'wr-.qeter J.-:Erlh:l:l-Tgpe}f s I:uTgpeL A CuTypel 2 GalSteel i FE&CFVC |4




Figure 7-12

2102"

o

. Low Pressure At Main in 5treet or External Pressure Tank: . i ciivinsc s ivves s s svssn s mnnsn s mnen

l1 !inu:h diameter water service.

Copper Type K, A

I.

7. Pressure Loss Due to Friction in

Wiater service [ distribution piping material is:

£ 0BS5S (decimal equivalent
of service lendgth,
&4 B5 ft. = 065)

Presszure lozs per 100 ft (from tables above]

296 psi

8. Pressure Loss Due To Elevation:..
(%2 above iz automatically entered and murtlplled by 434)

9. Available Pressure After the Building Control Valve:. .o i e _
(Automatically entered once boxes 1 - 8 have been filled, low pressure st main in street ar external

pressure tank, minus the pressure loss due to friction per length of service and pressure loss

due to elevation).

Calculate The Pressure Available For Uniform Loss (Value of "A")

B. Available Pressure after the Building Control Valve (from Z 8} cve i e

C. Pressure Loss of Water Meter (when meter is required)...
[Check with Meter Manufacturer for pressure loss graph it nat available, use the fu:ullu:uwmg

If no meter enter 0.01). Ta Graph

Graph A-382.40(7)-1

D. Pressure at Comtrolling sprinkler(s)...

Cortraling Sprinkler(s) is: meg Foom Twcl Mnst Demandmg Sprmklers
E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler{s) in feet.
16 feet X 043 =

Point 6 box is
automatically
filled in.

Point 7 enter the
new pressure
loss per 100 ft
and select Tab
or enter on your
keyboard. The
rest of the boxes
automatically
fillin. The
next adjustment
is the pressure
loss of the water
meter, “C”
point.

According to
the graph, the
pressure loss
through a 34”
meter is at least
20 psi.

D. point;
change the
identification of
the sprinklers
from single to
two most
demanding.

E point; no
change.

F.I"".._ Fire-'H'at.erEach.{.F'rir:t Shest A “Instrisctions J.-:,' wiklater J.-:,' CuTupek A CuTupel K TuTuperd J.-:,' zalSteel A FE&CFVC |4

|
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Figure 7-13

pressure tank, minus the pressure I0ss due ta friction per length of service and pressure loss
due to elevation).

Calculate The Pressure Available For Uniform Loss (Value of "A™)

EB. Awvailable Pressure after the Building Control Valve (from Z 9. s s smns s i r s v s s ae

. Pressure Loss of Water Meter {(when meter is required) e smma s s s s sana e
[(Check with Meter Manufacturer for prezzure loss graph, if not available, use the following

Graph A-382.40(7)-1

If no meter enter 0,017, I —
0. Pressure at Controlling sprinkler(sh.e. i

Contralling Sprinkler; =) is: Living Hoom Twa Most Demanding Sprinklers

E. Difference in Elevation Between the Building Control Valve and the Comtrolling Sprinkler{s) in feet,
16 fest X D4z =

F. Pressure losses due to water treatment devices, backflow preventers, flow control valves
which serve the comtrolling Sprinkler{Sh o m e mmmrm s s s ara s

Mone
[Enter Oif not applicakle)

Pressure loss due to:

. Developed Length from Building Control Valve to Controlling Sprinkler(s) in Feet:
[Mote: Excessive number of fittings refer to material fitting pressure loss takhles) 34 feet o
UNACCEPTABLE

A. Pressure Available For Uniform | oss: AT =

1NN

Zelect the water distribution material to be installed from the pipe sizing takblez  382.40-4 thru 382.40-11
located on the tabs below and enter your computed "&" value to determine swater distribution pipe sizing.

To Top

E.F. and G. point,
no change.

“A” value of
negative 43.64
means we do not
have enough
pressure to meet
the two most
demanding
sprinklers in the
Living Room
compartment.

Adjustments have
to be made. One
adjustment would
be the water
service size,
another would be
the water meter
size. Let’s make
the adjustments
and see if we have
a workable “A”
value.

v wy Fire-WaterCale J Ffint Sheet A nstiictions 4 Wheter £ CuTupek {4 CuTupel & CuTypef { GalSteel 4 FE&CEVC |4

+ Remember, any time the calculator computes a negative “A” value there is no longer sufficient
pressure available to provide water at 8 feet per second. Design changes have to be made such as
increasing the size of the water service and water distribution piping, and / or the water meter if
one is required, or designing a storage tank with pressure assist, or a combination storage tank and

booster pump.

4+ Design change to a higher velocity than 8 feet per second is not an option for plumbing water

distribution systems as per SPS 382.40(7) (e).

#+ The next step in our calculating and design work is to adjust the water service size and water meter
which will provide a greater gpm flow while not exceeding our velocity limitations. The new “A”
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value obtained will be noted that design changes were made to obtain it. One way of doing so, is
to provide a Fire-Water Calc worksheet showing the negative “A” value along with the new
worksheet, see Figure 7-18.

Figure 7-14
3" (mot to excesd 169 gpm)
4" [not to exceed 295 gpm)
Going back to the
material pressure loss
Type K Copper. ASTM B88 (C=150). Graph A-382.40(7)-2 guide, enter 40 gpm in
Approved for Fire-Water Distribution Piping i 595128 [EppERa i
Size GPM (velocity limit 5 ft. per sec.  Psi Frictiontoss per 100° 19 and. 1, I
o copper piping.
for water diztribution piping)
142 (nat to exceed 3 gpm Select the pressure
34 (nat to exceed HLS gom) Tl loss and pipe size that
1" A0 (ot ceed 19 gom) seems ‘reasonable’
11754" A0 it to excead 30 gom) and enter the pressure
1152 | Allicnct to exceed 42 gpm) loss data in the 7. point
am (ot to excesd 75 gom) Graph box as you scroll back
295 (rat to excesd 116 gpm) down.
3" (mot to excesd 165 gpm)
4" [not to exceed 291 gpm)

Pex Tubing, (Crosslinked Polyethylene), ASTI F876 & F8TT {C=150}. Graph ! A-382.40(7)-6

Size GPM  velocity limit S . per =ec) PsiFriction Loss per 100°
12" [not to exceed 4.5 gpm)

a55" (nat to excead 6.5 gpm)

San (not to exceed 9 gpm) Table
1" [not ta exceed 15 gpm)

114" [not to exceed 22 gpm)

1152 (not to excesd 31 gpm) Sraph
2" [mot to exceed 53 gpm)

PE {Polvethvlene Tubingl. Copper Tube Size, ASTM D2737, {C=150), Graph A-382.40(1)-7
Size GPM (no vwelocity restrictions Ps=i Friction Loss per 100"

for water service sizing)

1."2"
¥ Hp, Fire-WaterCale Print Sheet A Instructions £ Whister & CuTuypek 4 |:l..l.'|:5i|:.u.?i_ A CuTypeM § GalSteel A PE&CFVE
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Figure 7-15

212

n

7. point; enter
IRZ

6. Low Pressure At Main in Street or External Pressure Tank.......
Enter the new psi

7. Pressure Loss Due to Friction in 1 12 inch diameter water service. pressure loss and
select Tab.

Wiater service J distribution piping material is: Copper Type [Stas]
Points 8.,9., and
Pressure loss per 100 ft (from tables above) 872 psi. # 065 (decimal equivalert _ B.'automatlcally
of service lencgth, adjust.
e.q. 65t = 0.65) .
Next entry is the
&. Pressure Loss Due To Elevation:. _ C point, water

meter pressure
loss. Here we
change the size of
the meter to 17
and enter the new
pressure loss.

(#2 above iz automatically entered and murtlplled by 434)

9. Available Pressure After the Building Control Valve:.. R e R A R R R R AR R
[Automatically entered once boxes 1 - § have been filled, low pressure st main in street or external
pressure tank, minus the pressure lozs due to friction per length of zervice and prezsure loss
due to elevation).

Calculate The Pressure Available For Uniform Loss (Value of "A")

B. Available Pressure after the Building Control Valve (from Z 9. v cccvis s sninssenn s smnn s s snaaes

C. Pressure Loss of Water Meter (when meter is required). i cre v sinssrs s s sen s sn s snae
[Check with Meter Manufacturer for pressure loss graph, if not available, use the following

Graph A-382.40(7)-1 . If no meter enter 0.01). To Graph

D. Pressure at Controlling sprinkler{s}...
Cortraling Sprinkler(s) is: meg Foom Twu:u Mnst Demandlng Sprlnklers

H

E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler{s} in feet.
16 fest * 043 =

=i

H"‘\ Fire-U‘at.erEach.{.F'rir:t Sheet A Instrisctions J.-.‘: Wieter J.{ CuTupek A CuTupel J.{EuTgpeM J.-.‘: GalSteel A PEECPYC |4
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Figure 7-16

pressure tank, minus the pressure loss due to friction per length of service and preszure loss
due to elevation).

Calculate The Pressure Available For Uniform Loss (Walue of "A")

B. Awailable Pressure after the Building Control Valve (from 2 9. iiiii s s inaaeas

C. Pressure Loss of Water Meter {when meter is required}:... _

[Check with Meter Manufacturer for pressure loss graph if not available, use the fullu:uwmg
Graph A-382.40(7)-1 If o meter enter 0.017. Tn Graph
D. Pressure at Controlling sprinkler(s)...
Controling Sprinkler(s] is: meg Foom Twu:u Mnst Demandmg Sprmklers

E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler[s) in feet.
16 feet " n4py =

H

F. Pressure losses due to water treatment devices, backflow preventers, flow control valves
which serve the controlling sprinkler{ S i s s s e s e de

Maone
[Enter Oif not applicable)

Pressure loss due to:

G. Developed Length from Building Control Valve to Controlling Sprinkler{s) in Feet:

24 fest "

(Mote: Excessive number of fittings refer to material fitting pressure loss tables)

A, Pressure Available For Uniform | oss: A"

Select the water distribution material to be installed from the pipe sizing takbles 82.40-4 thru 82.40-11

After the C point
has been adjusted,
there is no change in
the rest of the
entries and the “A”
value of 21.11 or
rounded up, 22 is
obtained.

Note: Keep in mind
this “A” value
required adjustments
to the water service
nd water meter,
ncreasing the water
service to 1 12 and
he meter to 1”.

y making these
two changes, our
“A” value changed
from a negative
43.64, to a positive
21.11

located on the tabs below and enter your computed "A" value to determine water distribution pipe sizing.

[41

v Hb Fire-WaterCale £ Print Sheet 2 Instructions 2 Wheter & CuTypekl & CuTypel & CuTypeM § GalSteel & PE&CPYC
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Figure 7-17

FIRE-WATER CALC WORKSHEET FOR Drawing #8FF10, Living Room Twio

Sprinklers

{Easad upon the Hazen-WWillams Formula) HAMEIADDARSS OF PROUECT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Speinkier Demand: 1 Soririklar gpm) 2 Speinkiers {gpm) 40 Total  GRM= 40.0
Sprinkler Manuecturar;,  Reliabla Model @ F1445WL  K-Fecion, 44
2 Diffarencs in elpeation from main to exiermal prassure 180k or o bulkiing conirol vahve. [He) 2.0
3. Sipe ol the wales metar whan applizabls, Example; S8, 34,1, 2,3, 4. 1
4 Developed kength fromn man o axlemal prassure 1Enk o buikding contral valve, {fest) ]
5 Low pressure at main in stres) or sxtemal pressons lank. [psig) 60.0
CALCULATE WATER SERVICE PRESSURE LOSS
B, Low pressure 8l man in stest of axemal prassurs tank. {vale af #5 above) __600
7. Waler service diamester is 1 1/2 Materal is Copper Type K, ASTM BSS Prassum loss
pet 1000 = 572  pei X (.65  [decima equivalent of serdce length, 2. 65 L= 0.65) 3.7
[Swiiract iing 7. From lina &) subtosl 563
B, Daberming pressurg gain of loss due o alevation. (mulliply e value of 02 above by 0.434) vadug af "3" 2.2
0. Avalsble prassund sfes te bldg, Controd valve.,  {subbesl or add ling 8, Ender in "B, subtotal 54.1
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
B. Avpllabia pressure aftar the building control vabe. (fram *8° aboes) vl of “5° 541
C. FPressura loss of waber maber. [when mebar is required ar installed) o ol *C° 9.0
{subirect lne ©. From B, sublotal 45.1
0. Fressura o contmlling sprinkens), walye of *0F 27.4
[eantreding speinklens) is Living Rasm Twe Most Demanding Sprinklers )
{subiract the value of 0] subtetal 17.7
E. Diference in elevalion babwean 1w Duilding conbrol walwe and
th controlling sprinklens) in feel; 18 Ko 0434 psift. wabug of "E* 6.9
{subiract the vake of E. ) subtotal 10.8
F. Prassus lass dus 1o wabtar iresimant davices. inslananeous water heaters and backfow
prevesleds which sane te cerlralling e, vakie of “F 0.0
FPrasswee hss due o Hiarne [Subiract the value of F) subdatal 10.8
G.  Deesloped rgih from building control valve to contraling sprinkler in fest MM xS visue af "G" 21.0
(divide by the valug of G.] sublatal 0.211
{Mate: Excasive number of ftlings raler io malerial fling pressure loas lablas)
Watar distribution piping material is: Typa M Copper Tubing
{rmuitily by 100) 100
A Fressure avallabls for yndorm logs A" = 21.1

Comments
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<+ Figure 7-17 shows the fire-water calculations with the adjusted water service size of 1 %2” and
water distribution. “A” value of 21.1 rounded up to 22.

Figure 7-18
FIRE-WATER CALC WORKSHEET FOR Drawing ¥FF10, Living Room Twe Sprinklars
[Be=ad upan tha Hazen-Williams Fomula) MAMEMDORESS OF PRLJELT
INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE
1,  Sprinkder Demand: 1 Sprinkler (gpm} 2 Sprinklars [gpen) 40 Total GPM = 40.0
Sprinkiar Manulaciurer,; Raebakbie Moded @ F1 44300 K-Facor, 44
2, Deffergnce in glevation fram main o extemmal pregsune tEnk of 1o bulding conbrol valve. (feet) 5.0
3. Size of the water matar when appicabie Example; 548, 34, 1, 2 3, 4. aid
4. Daveioged length from i or exbemal presaune tank 8 bullding conbrol vake, il G5
5 Low prassune & main in streat ar sxtemal prossure Enk. {FE) 600
CALCULATE WATER SERVICE PRESSURE LOSS
6. Low pressure al main in siiesd o axbemsl pressuena lank, (valun of #5 above) 60.0
7. ‘Waler sandce Gemateris 1 .. Matarial is Coppear Type K, ASTM BB6 Fraasung [oss
per 100 fi = 9.6 pai X 0.65  (decimal eguivalent of sarvics length, Le. 85 it = 0.65) 25.7
{Subtract line 7. Fram line §.) subcial 34.3
8. Dedarmine prassure gain of loss tue 1o elevation, (mutiply the value of #2 above by 0.434) walue of "B* 2.2
9, Awailable pressure aller he bidg. Condrol vabee,  (sublract or 8dd ine . Enber in "B".) subdotal 32,1

CALCULATE THE PRESSURE AVAILABELE FOR UNIFORM LOSS (VALUE OF "A™)

B. Awvailaila pressure afer the budding condral valva, (from 5 abave) walue of "B 321
. Pressure g of water metar, (whan mater is required o instalied) vailue of “C* 200
{sublract kne . From B} subitotal 12.1
D. Prassure at condraling sprinklar(s) value af 0" 274
(cordraling sprinkler(s) is Living Roam Two Moest Demanding Sprinklars |
(subiract the valug af 0.} subiatal -15.3
E Difference in clevation beteeen Bie bulding conlrol valve and
the controding sprinksans) in feat; 16 X 0434 psify, valua of "E” .9
[Euibaract the valus of E.) subitotal =223

F. Pressure loss dus to waler eabment devices, instanianeous. waler hastars and backflow

prewentars which seree the controlling flxiune. walue of "F* 0.0
Prassime K85 due o o (subtract the value af F| subtotal -22.3
G, Dewsipped lpngth from bulding control valve io coniraling sprinkiar in feel 34 xNis5 walua of *G" 51.0
{dhida by tha value of G} subtotal -0.436

{Mode; Excesive numier af fitlings refear
uton piping material Is;

(multiply by 100)
Fraggure ayadanie for iniloem |oes

WARMING: A ls <= 0 -- uniform loss Is unaceeptable!
Commants
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Table 382.40-6

MAXIMUM ALLOWABLE LOAD Fﬂli COPPE:il l'.['U BING-TYPE M. ASTM BSS; (C=150)

Prossure Ifipe Dhamneter (in inches)
Lass e
o Friction o a " I 14 112 ry 212 ke +
(im [bs. per
1060 ft, of WSFL TWEFLT WSFLI WEFLI WSFLI WS WSFL WEFLT WSFLI
| Lonethy JGPAME EM L FT LGEMI EM L FT LGEME EME L FT LGEME N T LGEMT PR T LGEME N L T LGP B ) T Jeipsg) B ] FT LGP EM L FT
05 0.5 = 0.5 210 20 4.4 410 T.0 = GfF | 1050 40 | 1550 2500 75 | 3700 420 | 330 ] 100 § 670 ] 960 ) 210 | 139 | 481 5TT
1 [ Kil - 1.0 300 50 1 64 - Jo0 5] A0 | 14000651 55 | 2401 340} 185 | 6601 G10) TTO0) 180§ 070 FXT ] RGO ) 203 ) 945 ) 953
2 1.5 - 1.5 4.5 S0 | 90 15 ) 155) SO | 225 | 240 ) R0 | 4000 | 0.0 ) 450 ] 128 | BR800 | 184 | 315 | 140 | 493 | SHK | 24 | 1750 ) 1750
3 20 - 20 55 G5 | ILS) 40 J 155 ) 195) 65 | 200 | B0 ) I35 | SEO ) 620 | RO I8S ) BI0 ) 300 ] 425 | 174 | T3] ) TO6 | 303 | 1R3S | IRIS
4 24 = 28] as g0 130l a8 g0 20] 70 | 33 a0 2000 | Fou ) TR0 130 ) 20 ) 121 | 374 ) 484 i i !
3 23 = 251 75 DF 1500 50 | 25 350)] BF -1‘“ SO0 3300 [ Ko | TRO) 144 | 3TO AP
] 30 = 30 ] &80 W00 | 165) 55 ) 240 | 3800 110 5‘& 44 360 | 106 NP
) k5] = iz ] 90 L3 1x0d 60 § 263 ] 3001 135) 5500 4500 390 ] 112
& 33 - 3] 98 P25 195) 65 | 200 [ 320] 17.0] 620 NP ‘
Pl a0 | - Lao ool 40l ol os] 6s Lo S | g
10 4.0 - 40 Lo 40 Lusol 25l 7o) 340
1] 45| - | so)ns] a0 )iss NP
12 4.5 - S0 ) 120f 40 ) 165
13 50 - 60 | 125] 45 | 178
14 0 - 60 | 125] 45 | 150
15 so| - |an NP
16 58 - 68
17 55 - 68 Mote: WEFU means water supply (ixture units,
1% 28] - |es G means gallons per minute.
19 A1) - 10 FM means predominately (Tushometer type water closets or syphon jet urinals,
20 60| - |70 FT means predomnately Qush tak tvpe water closets or wash down urinals,
2 60 ] - |72 MNP mens - nol permilted, velociies exceed 8 Gl per second.
ol Far using this table, round the caleulated pressure boss due to friction
to the next higher number showi
Cormm 8240 (7) (1) and (g) specifies minimum sizes for water distribution piping
o
] l\ o 5
:>< 6.9"
~
A I
/ \
=
8.3 - N
17’
1%
v
=
e

7.7
1V” ¢
Sprinkler Av4
1%” " water service cond tarer B
Hot Water = =
Multipurpose Piping
Isometric Drawing No: FF15 ddh
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4+ As the isometric on page 7-19 shows, the water service has been changed from 1” to 1 ¥2” in size
to provide a minimum 40 gpm flow at a ‘reasonable’ velocity to serve the fire-water distribution
system Living Room Compartment, two most demanding sprinklers. Could a 1 %4” water service
be sufficient to provide the required gpm demand? Perhaps... but finding out for sure only takes a
few adjustments on the calculations to find out for sure and this is the advantage of the calculator,
it saves time as you adjust your system to pipe size, materials, type of sprinklers, and cost.

+ The water distribution system pipe sizing was also adjusted to 1 %2” to the second branch
connection. With an “A” value of 22, the entire Table 382.40-6 is available for proper branch
sizing depending upon the branch wsfu/gpm load.

=

To Sum Up:

+ Chapter 5
+ Plumbing Demand:

o 17 K copper water service, 1”’M copper water distribution (to second branch connection),
o 22 wsfu’s, 15.2 gpm demand requirement
o “A”value of 23

4+ Chapter 6
4+ Master Bedroom single most remote sprinkler.

o 17 gpm, 15 psi requirement for 16 X 16’ coverage
o 17 K copper water service, 1” M copper water distribution
o “A” value of 27

4+ Chapter 7
+ Living Room Compartment

o Single most hydraulically demanding sprinkler
= 23 gpm, 27.4 psi requirement for 16’ X 20’ coverage
= “A”value of 12
= 17 K copper water service, 1 ¥4” M copper water distribution

o Two most hydraulically demanding sprinklers
= 40 gpm, 27.4 psi requirement
=  “A” value of — 44
= 1” K copper water service,
o “A” value of 22
= 1% K copper water service, 1 ¥2” M copper water distribution (to second branch
connection).

4+ Chapter 8
4+ Family Room Compartment

o Single most hydraulically demanding sprinkler
o Two most hydraulically demanding sprinklers
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Chapter 9
Basement Compartment, Example Completion

o Single most hydraulically demanding sprinkler
o Two most hydraulically demanding sprinklers

Chapter 10
Documentation

Chapter 11
Public Buildings, Water Service, Private Water Main Sizing
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+ Chapter 8
4+ Family Room

There is still one more compartment on the main floor to include in the multipurpose piping
calculations. Family room sprinklers or the piping to them have not been included in any of the
calculations as of yet. The sprinklers below the family room in the basement are part of a multiple
compartment.

The ceiling in the family room is a vaulted ceiling. That means there is a slope from the garage wall
down to the back outside wall. This will add a little more elevation to the sprinklers.

Notice the measurements in Figure 8-1 below. A fireplace is a heat source as specified in NFPA 13D
table 7.5.5.3. A sprinkler must be a minimum of 60 inches from the front of the fireplace and 36
inches from the side of it. The sprinkler is less than 7 feet from the outside end wall. This means that
the coverage area will be 14 ft. x 14 ft. Ordinary temperature-rated sidewall sprinklers can be
installed in this compartment.

The minimum distance between sprinklers is greater than 8 foot. Across the way you can see the
kitchen sprinkler. If the ceiling would not be sloped and create an obstruction in the flow to the
kitchen area, certain criteria would have to be maintained. According to printed literature from the
manufacturer of the sprinkler being installed, the horizontal distance left to right between the two
sprinklers would have to be at least 8 feet or the distance across must be at least 14 feet.

Figure 8-1
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4+ These two sprinklers are installed on what could be considered a cold wall. They are on the opposite
side of the garage wall. If the overhead garage door is left open and it faces to the North or West, that
wall could be exposed to very cold temperatures. There is no other option in this room other than to
install them in a cold wall or ceiling. Adequate measures will have to be taken to prevent freezing.

4+ The ceiling is sloped and the deflectors on the sprinklers will have to be installed parallel to the slope.
Figure 8-2 below illustrates this.

Figure 8-2

“4 The isometric drawing for the family room sprinklers is Figure 8-4 on page 8-4. The sprinkler
furtherest downstream is the most demanding sprinkler. This is not hard to see as the configuration is
identical for both. The only difference is the 8" 3” of pipe length to the furtherest downstream
sprinkler.

Figure 8-3
The F1RES 44 SWC

* Flows equal o or only slightly higher than the
RES 44 HSW.
= tULus Listed for up to 127 (305mm) below the ceiling.
+ The slot-less ¢ late provides protection to the
thermal ehm“::p ;
= 155°F jseecy sprinkler 135°F sme) coverplate.

155 (B8] [ 172013
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+ Different than the living room compartment, the flow rate from these two sprinklers is 28 gpm. The
length of piping from the building control valve to the sprinklers is much greater and the sprinklers are
at a higher elevation.

+ The water service diameter was calculated at 1 diameter and 1 %4 diameter water distribution piping
is proposed all the way to the common tee supplying the two sprinklers. There is 122.55 equivalent
feet of tubing and rounded up to 123. The water service can be installed with 1” piping because there
are no restrictions on velocity in water services (unless specified by the pipe manufacturer) as there is
for water distribution. If the water service pipe size selected does not create an excessive pressure
loss, then it can certainly be considered in the calculations.

4+ That gap between the pressure available and the pressure required is called the safety factor.
Unknown circumstances may occur raising the pressure loss and closing that gap. A close gap does
not allow for changes in design or for mineral buildup in the piping which will cause a greater loss per
foot. If a greater safety margin is desired, some of the piping can be increased from the building
control valve down stream until a satisfactory margin is attained. That would also increase the safety
margin to the rest of the compartments.

Figure 8-4
Fire-Water Calculation Worksheet For: Drawing # F10, Family Room, Single Sprinkler
Information Required To Calulate Water Service Size: Clear Al

1. Sprinkler Demant 1 Sprinkler (GPM) [ 2 Sprinklers (oPry [ Tataioevn [N

r&dd 5 GPM for 2 family dweellings )
Sprinkler Manufacturer; Relizble Model Mo, F1 445WC K-Factor; 4.4

2. Ditference in elesation from main or external pressure tank to building contral valve O£
3. Water Meter (when meter iz required click on arange box and choose diameter).. .
[ Example: 5583, 34 1,2, 3,4

4. Developed lendgth from main or external pressure tank to building control valve ()Ll

5. Lowy pressure at main in street or extermal pressuretank.

Calculate Water Service Pressure Loss

Type K Copper. ASTM B33 (C=150), Graph , A-382.40(7)-2
Approved for Fire-Water Distribution Piping

Size GPM (velocity limit S . per =ec. Psi Friction Loss per 100°
for water distribution piping)

ira (nat to exceed S gpm) SEhEe

3" (not to exceed 10.5 gopm)

1 14 |inot to excesd 19 gpm)

1 104" (not to exceed 30 gpm)

iR (not to exceed 42 gpm)

2 [not to exceed 73 gom) Graph

2152 (not to exceed 116 gpm)

" (not to exceed 165 gpm)

4" [nat to exceed 291 gpm)
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6. Low Pressure At Main in Street or External Pressure Tank:. ..o cvcsrrvsssss s sre s s s senssn s e e

1. Pressure Loss Due to Friction in 1 inch diameter water service.
Water zervice / distribution piping material is: Copper Type K, ASTW BE5
Pressure loss per 100 ft (from tables shove)  5.68 psi ¥ 0.65 rdecimal equivalznt

of service length,
e.g. B5 ft. = 0.65)

8. Pressure Loss Due To Elewation: . . e s s s sn s wm s s s en s sns m s mm mnm s s
(#2 above iz automatically entered and multiplied by 434)

9. Available Pressure After the Building Control Valve:. .o s v vr v s rvas s s mnmmnsm s nn
[Automatically entered once boxes 1 - § have been filled, lowy pressure at main in street or external
pressure tank, minus the pressure loss due to friction per length of service and pressure loss
due to elevation).

Calculate The Pressure Available For Uniform | oss (Value of "A™)

E. Awvailable Pressure after the Building Control Valve (From Z ). v cvve v rvas s mn s nsm e

C. Pressure Loss of Water Meter {when meter is required). oo e ss e evss s i son s rssmvem s sna e
[Check with Meter Manufacturer for pressure loss graph, if not available, use the following

Graph A-382.40(7)-1 If no meter enter 0.01). —

D. Pressure at Controlling sprinkler|{S ). o o v s mrree e v vr s s rrrem v e s mm s e e
Cortralling Sgprinkler(s) is; Farily Room, Single Most Demanding Sprinkler

| 1

E. Difference in Elevation Between the Building Control Valve and the Controlling Sprinkler(s) in feet.
20 feet " n4s =

F. Pressure losses due to water treatment devices, backflow preventers, flow control valves
which serve the controlling sprinkler{sh. oo s s s s e

Pressure loss due to: Mone
(Enter O if not applicakble)

G. Developed Length from Building Control Valve to Controlling Sprinkler{s) in Feet:
(Mote: Excessive number of fittinos refer to meterial fitting pressure loss tables) 817 fest X 1.5=

A, Pressure Available For Uniform |Loss: AT =

110y

Select the weater distribution material to be installed from the pipe sizing tables 82 40-4 thru 52.40-11 Ta lep
locsted on the tabs below and enter your computed "A" value to determine water distribution pipe sizing.



Figure 8-5

FIRE-WATER CALC WORKSHEET FOR Dirawing #FF10, Family Room, Single Sprinkier

(Based upan the Hazen-Wiliarms Fonmula) MAMEADORESS OF PROJICT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Sprinkler Dernand: 1 Sprinklar [gpen) 14 2 Sprinklers (gom) Tatal GPM= 14.0
Siprinkler Manufactuna:, Rialipbia Moded 8 F1 44500 K-Facton 4.4
2. Diffarence in elevation from main o edecmal pressune tank of o building control valva, (Pt} 5.0
3. Saeof tha water mater when applcable, Example; 848, 34, 1,2, 3, 4. 1
4. Developad langih rom main or exiermal pressure lank o bulding control valve, {Taat) 65
5 Low pressune at main in sireet or exiermal pressurs tank {p=g) 60.0
CALCULATE WATER SERVICE PRESSURE LOSS
. Low pressure at main in streat or sxdernal pressure tank. (valus of #5 above) 60.0
7. ‘Waler service diameteris Maiterisl g Capper Typa K. ASTM BS8 Prassure loss
par 100 & = 588  psi ¥ 0.65  [decimal squivalerd of service langih, e 5 i = 0ES) .7
{Subtract fina T. From line &) subtotal hE.3
Drelerming pressure gain or kss dua b sevation. [muliply 1 vale of 82 above by 0.434) valisa of *5° 2.2
5 Avallable pressure afler the bidg, Gontrol vahe {subtract or add ine 8. Ender in "B".) subtotal 54.1
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
B Available pressure after the building contro! valve. [fram *9° sbove) value of B __ 541
. Pressure loes of water mater, (when meber is reguired or inslalled) walus of *Ce 0.0
[subbract line C. From B.) subiotal 541
D Prossane &l controlling sprinkans) value of "0 10.2
[contraling sprinklen) is Farmily Room, Single Most Damanding Sprinkler )
{subiract the value of 0.) subotal 43.9
E. D#erence in elevation babwean the bullding control valve and
the conbrolling speinklens) in feet; 20 X 0434 pail. vakie of "€ B.7
{subtract e value of E.} subtotal 353
F. Prassure bass dus 1o wabar reaiment davices. Instantanagus water heaters and backfice:
proventars which sares the conirolling fixiuns. walua ol *F* 0.0
Prassura koss dus o Mona [subdract the value of F} subtotal 35.3
G, Dewsioped length from building contral valve io condroling sarinkbar in feet B1.7 X155 wahus of " 12286
(civige by the value of G,) subdotal 0.288
[Male: Excesive nunbar of fsngs refer io materal iting presswe loss tabies)
Wabar distribution piping material is: Type M Copper Tubing
[riuitiply by 100} 100
A Pressuna available for uniorm loss A" = 28.8

4+ All fire-water calculations shall be retained and submitted as a packet and will be part of the
instructions the master plumber or plumbing designer shall provide to the homeowner. An inspector
must be able to determine by the information provided the controlling fixture whether it be a
sprinkler(s) or plumbing fixture and how the fire-water distribution system was sized.
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Figure 8-6

FIRE-WATER CALC WORKSHEET FOR Drawing #FF18, Family Room, Two Sprinklers

(Based upan iha Hazan-¥Wiliamsa Formula) HAMERDOAERS OF PROJECT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Sprinkber Derand: 1 Speinkiar [gpm) 7 Sprinklers (gom) 28 Tatal  GPM = 28.0
Spnnklar Marufactuner, Fatlinbie Model @ F1 4430 E-Factar, 4.4
2. Difference in elevation Trom main b exiermal pressure tank o o bullding contral vaive, ifoet) 5.0
3 Size of the water metar whan appicable, Example; 548, 364, 1, Z, 3, 4. 1
4 Devalapsd kengih fram main of exiermal pressurs @k 1o bulong consol valve, (fmat) 65
5 Low prassure at man in street or axlemal prassues tank, {psig) G0.0
CALCULATE WATER SERVICE PRESSURE LOSS
6. Low pressuns &t main in strest or exlermal pressare tank, (value of #5 abova) &0.0
7. Walar service diamesar is 1 Matnial 5 Copper Type K, AETM BE& Pressure loss
per 100 B = 20.5 oei X 0.85 [decimal equivaant of service langth, Le, &5 M = 065) 13.3
[Sutilracs Sre 7. Froem line 6.) st 46.7
B,  Debarine pressurs gain of 1068 0Ue 15 slevation. (multiply he valus of 2 sbowa by 0.434) Ve of “8° 2.2
G Avsdshle pressure afier S Bldg, Control valve {Eubtract or dd ne 3. Erter in "B".) wlibbotal 44 5
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
B, Avalable pressurs after Tie bulding cantrol vale, (from "5 above) walus of *B° 44.5
C.  Pressure kass of water meder, (when meler i required o irstallad) viiug of "C” 5.0
{subitract Bre C. From B.) Bt 38.5
0. Pressure at coniroling sprinkler(s) value of 0" 10.2
{eantrolling sprinkless) is Family Rioom, Two Mast Demanding Sprinkles ]
[#btract e value of D) subtotal 283
E  Diffarance In slevalion betwean the bullding control valve and
the contralling sarinklens) i feat; 20 K DA peifr valyg of E* 5.7
{subtract the vahie o E.) subdotal 206
F.  Prassurs loss due @0 water traalment devicas, instarianeous waler besters and backNow
prevemers which serve the conbroling ftune. valug of F* 0.0
Prossure 055 due i MNone (BUblract the value of F) subtotal 20.6
G, Developed length from building contrel valve to conrolling sprinkler in fesl T34 X415 velue of "G" 1109
(divide: by e vales of G.) subtotal 0187
{Mote: Excesive rumber of fittings refer to mataral fiting pressure loss tables)
‘Watar distributian piping material is: Type M Copper Tuhing
[ty by 100) 100
A Pragsune avallable for unform loss "A" = 18.7

+ Figure 8-5 and 8-6 are the Fire-Water Calc Worksheets for the Family Room compartment, single
most demanding and two most demanding sprinklers. The “A” value of 18.7, or rounded up, 19, is the
most demanding sprinkler(s) with a 28 gpm flow requirement to serve both sprinklers. As we size our
water distribution system, we now know that any pipe serving both sprinklers in the Family Room

compartment will be a minimum of 1 %” according to the Table 382.40-6, Figure 8-7.
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4+ Generally speaking, the lower the “A” value, the higher the gpm demand requirement unless there is a
change in the basic information that is submitted. If a larger water service is required or water meter,
or if the water distribution system is connected to a well and the pressure setting is changed, then, the
“A” value will correspond to the altered system. The very fact that the basic information provided for
water calculation was required to be altered would tell the designer or master plumber that the demand
load for the compartment being calculated is greater than previous calculations

A val Figure 8-7
vaiue Table 382.40-6
l MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M, ASTM BRR; (C=150)
Pressure Pipee Dasneter (i inches)
Laoss D
to Friction 1 i " [BIE 12 2" 21 kN £l
{in lhs. per
100, of WS WSFL! WSFL! WS WS WS WS WSFL! WSFL!
Lomgthy  JGPEM] EM L FT PGEMI FM L FT VGPME PA Y FT JGEME EW L T TGEME EM ] P L GPAE FAN ) T LGER) I ) FT oGP BN L FT LGP BN ] FT
05 0% 05 | 20 20 | 40 40 | 70 = Of | 115 ) 40 | 185] 2300 75 | 370 ) 420 | 330 | 100 | 670 | 960 ) 210 | 15 | 48] | 577
| Lo 1.0 Lo 30 | 60 T | 105] 40 | 140 ] 651 55 | 240 ] MO 155 | 660 | 610 | TT0)| IR0 ) 970 | 227 ) 30 | 20 | 5 ) 953
2 L5 1.5 | 45 S0 ) 90 IS (1550 S0 | 2251 2400 50 | 4000 | S0.0 ) 450 | 126 | KRB0 | 184 | 315 ) 141 | 493 | SRE | = | 1750 ) 1750
3 20 201 5% 65 | 103 40 JISS] 195) 65 | 200 ] 0] I35 | SSO ] 6200 RO0 )] J8S ] 010 | 30 | 435 ) 174 | 73] ) 776 ) W03 | IRIS ) 1R3S
a4 23 25 | 63 80 [ 130] 48 | 180 ] saad 70 | 380 350) 200 ] o0 ] 730 ) 120 | 240 ) 120 | 374 | 484 NP NP
5 25 25 ] 15 958 J1so) solnsfasol s |a2ofls00] 300] w60 700] 144 | 270 i
[ in 30| &0 o) ies] 52 ) 20f 280 |l_|| 000 | 440 ) 60| 106 NP
7 15 15 | o 18 1xol 60 | ass Nsoo | fis] ssol 50] 90 2
1 13 EEN 1251 195) 65 | 200 Er 17.0 | 620 MP
@ 40 40 b joo] 40 Jpzolos] 65 3o M
iy 40 40 bpno] 4o fisol s 7o | o »
11 45 50 | jisl 40 ] 4ss NP v
12 45 s0 | 120] 40 | 168
13 50 G0 | 1251 45 | 17.s
14 50 6.0 | 125] 45 | IR0
15 50 6.0 bl
1] 3.5 6.5
17 ] (1] Moter WEFLI means water supphy fistune units.
1% b5 (L] GPM menns gollons per minute.
[ Rl 1] FM means predominately hushometer type water closets or syphon jet urinals.
0 6.0 10 FT means predominately Mush tnk wpe water closets or wash down urmals.
e} 6o f - 178 NP means - nol permitied, velocities exceed % feet per second
NP For using this table, round the caleulated pressune loss due to frction
to the next hagher number shown
Comm 8240 (7h (Nyand (g) specifies minimum sizes for water distribution piping

+ Figure 8-8 is the isometric for the water distribution piping

4+ Fire-Water calculations have been completed for the main floor. The most demanding fixture on the
water distribution system up to this point is the Living Room compartment, two most demanding

sprinklers with a 40 gpm flow requirement.

4+ Basement compartment calculations will be provided in Chapter 9 to verify proper pipe sizing and the
lesser demand requirement to serve that compartment.

8-7




11/2”

179
13

(1]

h 1 lA??
gpm > ¥ 28gpm
1”7 17 gpm

114”30 gpm
1 Y27 40 gpm

water service

Figure 8-8

1”
14gpm

— 114
28 gpm

1%5’

26 gpm

Sprinkler

Cold Water
Hot Water

1’?
17gpm

AV

Multipurpose

il chbiale.

Isometric

Drawing No:

FF15

ddh

8-8



+ Chapter 9
+ Basement Compartment
+ Example Completion

4+ For our MPP system, we have selected the Reliable pendent RFC 43 sprinkler for the basement

area.
Bulletin 006 RevD
- ]
= ® Model RFC43 (SIN RA0612) 2
EI Model RFC49 (SIN RA0616) Z
Flat Concealed 8
I Residential Sprinklers 7
w)
A Concealed Residential A .
Sprinkler engineered for a = Y
minimum design density 2 _ %
of 0.05 gpm/ft’ with low GPM G #

requirements.

Features
1. Very low water flow requirements. g e
2. %" (13mm) Total adjustment. E ;

3. Thread-On/Thread-Off or
Push-On(Thread Off

Temperature Rating

" Maze. Ambient
Sprinkler Cowver Plate Temp.
JGSHTAT 135 HETC 100FEET

Installation Data: RFC43 (SIN RADG12)

Minimum Required
Thread Size K Sprinkler Maximum Minimum Sprinkler Discharge
inch (mm) |Factor Spacing Distance |Distance between
ft. (m} to Wall ft. (m) | sprinklers, ft. {m} Flow Press.
gpm ({Lpm} | psi(bar)
W (1Bmm) [ 43 [12x 12 (36x3.6) 6({153) B{2.43) 12(45) | 78 (054)
W (15mm) [ 4.3 q ; = 7{2.13) 5(2.43) < L TEEL
W (15mem) | 4.3 (16 = 16 (4 3x4.0) 5243 5{2.43) 13(43) | 91 (063)
W (15mm) | 4.3 ST | 9(274) 8(2.43) e st
W (15mm) 4. 200 20 (6 0x6.0) 100(3.05) 5i2.43) 2173|235 (1.64)

Note: 1 bar = 100 Kpa

#+ The drawing in Figure 9-1 on page 9-2 illustrates the location of sprinklers in the basement. It is
assumed that the entire basement is going to have a finished ceiling. The width of the basement is
less than 28 feet.

+ Note the sprinklers are all pendants. In the front to rear direction of the basement, the sprinklers
are placed so that a 16 ft x 16 ft coverage area can be used for all the sprinklers. Even though
there are more than 2 sprinklers in the basement, the whole basement can be considered 1
compartment. This is assuming that the ceiling will be dropped far enough that the beam will not
create an 8 inch or greater change in elevation.
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#+ Basement Pendent Sprinklers....................

Note that a sprinkler was placed behind the stairs. The area under the stairs would then be
included in the coverage. Another option would be to enclose the area under the stairs and the
additional sprinkler would not be necessary (8.6.5).

The area of basement behind the garage and under the family room is included because it is a full
height area of the basement (8.6.5).
11-16 X 16’

Remember, according to NFPA 13D Standard; 8.1.1.2.1 and 8.1.2, the system shall provide at
least the gpm demand flow required for the multiple (26 gpm) and single (13 gpm) sprinkler
operating criteria specified by the sprinkler listing. The number of design sprinklers under a flat,
smooth horizontal ceiling shall include a maximum of two sprinklers that require the greatest
hydraulic demand. The two sprinklers behind the unexcavated garage area are the two sprinklers
with the greatest demand due to friction loss / length of piping.

Figure 9-1

A /
6.0" b Pendent Sprinkler : O
y o @) Pipe Riser [ ]
[AA)
Unexcavated Cold water —
8 . 3 ) 21 . 7 Y
| Hot water
S — 13,91~ =
O
]
I | _
=
: mEpEs 1
? 6.9"'
- 1
/ /
5 13.2' o .. - O e \lQ
] O
Water [ : E ]
Service ® | A
e C Y e I
I 6.9'
|
. S _,‘(ﬂ\,‘! P Y
7.6 (} — 15,31 — .\L.Jll 15,01 - — i3 - 15.21 -
® ® a
6.0"
y \if
Multipurpose Piping Scale: 0.13"=1.00"
Basement Drawing No: FF11 ddh



Figure 9-2

Pendent Sprinkler : @)
lo—o| — —O—n]| Pipe Riser o
Unexcavated Cold water —
21.7" | Hot water

139" ==

. 1| P
Water _4/( = i == e "d” —

I i = =
Service IO | | '
27.4°" | @ ® D
<—7.7' < 15 3 B 15.2" <3 15.2" <t6.9' B
o q @
——
= j—
Multipurpose Piping Scale: 0.13"=1.00"
EdSencnt Drawing No: FF13 ddh

+ From our previous Fire-Water Calcs of the Living Room and Family Room Compartments, a 1 %2
water service and a 17 water meter has been selected to meet the demand for the Controlling
Fixture which is the Living Room two most demanding sprinklers. Using this required change in

our Basement Compartment calculations, the following Fire-Water Calcs are computed on the
next two pages
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Figure 9-3

FIRE-WATER CALC WORKSHEET FOR

Drawing 8FF13, Basemaent Single Sprinkler

{Based upon tha Hazen-Williams Formuia) HAMEIADDRESS OF PROJECT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Speinkler Demand: 1 Sprinkler (gpm) 13 2 Sprinklars (gprm) Total  GPM= 13.0
Sprinklar Manukastaner; Relialie Model #  RFC43 K-Factor;
2. Difference in elevation rom main to exiermal pressure fank o to building conbrol vahe {fmat) 5.0
3. Size of the waber meler when applicable. Example; 608, 34,1, 2,3, 4 1
4, Developed kength from main o extarmal pressure fank o building conbrol vaheg (Teat) [+
5. Low pressure at main in street or external pressure tank. Tpsig) B0.0
CALCULATE WATER SERVICE PRESSURE LOSS
. Low pressure at main in street or extarmal pressure tank. (value of #5 above) §0.0
T. 'Water service diameteris 1 1/2 Materal is Copper Type K, ASTM B8 Pressure 0ss
par 100 ft = 0.71 psi X .65  (decimal equivalent of sarvice length, i.e. 85 ft = 0.65) 0.5
{Subtract line T. From line 8.) subtotal 59.5
B, Dedermine pressure gain or loss due to alevation. (muttiply the valee of #2 above by 0.434) vakus of "8” 2.2
Available pressure after tha bldg. Control valve. {subtract or add lina 8. Enferin "B} subtotal 574
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF “A")
B. Avallable pressure after the bullding control valve. (from "8 abova) value of "B° 57 .4
C.  Pressure loss of water mater. (when meter is required o installad) vialue of "G 0.0
{subtract line . From B.) subtotal 7.4
0. Pressure at controlling sprinklers). value of "D" 9.1
{contralling sprinkler(s) is Basament Single most remobe sprinklar ]
[subtract tha value of D.) subtotal 48.3
E. Difference in elevation batwaen the building control valve and
the controliing sprinkler(s) in feet; 8 X 0434 psifi. value of *E” 3.5
(subtract the value of E.) subtotal 44,8
F. Pressure loas due to water freatmeant devices, instantaneous water haaters and backfiow
presventars which sense the controliing fixture. value of "F" 0.0
Pressure loss due o MNaone {subtract the value of Fj subitotal 448
G.  Developed length from buiiding control valve to controlling sprinkler In feet 67 X15 value of *3* 100.5
{diwide by the value of 5.} subtotal 0446
(Mote: Excesive number of fittings refer fo material fitting prassura loss tables)
‘Water distributicn piping material is: Copper Typs M
{multiply by 100) 100
& Pressure avallable for uniform loss "A" = 44.6
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Figure 9-4

FIRE-WATER CALC WORKSHEET FOR

Drawing #FF13, Basamaent Two Sprinklers

(Based upan the Hazen-Williams Formula) WAMEINDDREES OF PROJECT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1. Sprinkler Demand: 1 Sprinkler (gpm) 2 Sprinklers (gpm) 26 Tolal  GPM = 26.0
Sprinkier Manulacturer; Reliable Model#  RFC43 K-Facior
2. Difference in alevalion from main 1o extermal pressure tank or io building contral vale, (et} 5.0
3, Bize of the water maler when applicable, Examgple; 58, 34, 1, 2, 3, 4, 1
4, Deweloped length from: main or external pressung Bank 1o building control valve, [fiaet) 65
5. Low pressurg ai main in sireet or axtamal pressure tank ipsig) 60.0
CALCULATE WATER SERVICE PRESSURE LOSS
Low pressure al main in streat o sxternal prassure tank, (valus of #5 abave) £0.0
7.  ‘Water service diameter is 1 1/2 Material is Copper Typa K, ASTHM BAA Prassura loss
par 100 ft = 258  psi o (.65 (decimal equivalent of servica length, ie. BS ft = 0.65) 1.7
{Subtract line 7. From Fne 6.) subdtotal 58.3
B,  Determing pressure gain or loss due to elevation. (mulliply the value of #2 abova by 0.434) value of "8" 2.2
Ayailable pressure after the Bldg. Controd vabe. {subtract or add line 8. Enter in "B".) subtotal 6.2
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
B Available pressure after the building control valve, (from "9" above) value of "B* 56.2
C.  Prassure loss of water meter. (when meter is requined or instalied) valua of *C* 3.8
{subdract ne C. From B.) subtotal 5.4
D.  Pressure ai controlling sprinkbar{s). value of 0" 8.1
[condrolling sprinkher{s] is Basamant Two most demanding sprinklers J
(subtract tha valua of 0.) sublotal 43.3
E. Differance in elevation betwean the budding control valve and
the contralling sprinkler(s}) in feat; a X 0434 peift value of "E" 3.5
(subtract the valua of E.) subtotal 39.8
F.  Pressune loss dus bo watar treatment devices, mstantaneous watar heatars and backflow
praventars which serve the controlling fiture. value of *F* 0.0
Pressura loss due fo Mone {subtract the value of F) subtotal 39.8
@.  Developed length from building control valve to controling sprinklar in fest 67 X118 value of "G 100.5
{divide by the value of G.) subtotal 0.396
{Note: Excasive numbear of fittings refar to matarial fitting pressure loss tablas)
Water distribution piping matenal is: Copper Typa M
{multiphy by 100) 100
A, Pressune availabhe for und@orm loss "A" = 39.6
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+ To Sum Up:

+ Chapter 5
+ Plumbing Demand:

o 17 K copper water service, 1”’M copper water distribution (to second branch connection),

= 22 wsfu’s, 15.2 gpm demand requirement
o “A” value of 23

4+ Chapter 6
4+ Master Bedroom single most remote sprinkler.

o 17 gpm, 15 psi requirement for 16 X 16’ coverage
T service, 1” M copper istribution

Living Room Compartment
o Single most hydraulically demanding sprinkler
= 23 gpm, 27.4 psi requirement for 16’ X 20’ coverage
= “A”value of 12

= 17 K copper water service, 1 ¥4” M copper water distribution

o Two most hydraulically demanding sprinklers
= 40 gpm, 27.4 psi requirement
=  “A” value of — 44
= 1”7 K copper water service,
o “A” value of 22
= 1% K copper water service, 1 ¥2” M copper wate
connection).

#+ Chapter 8
#+ Family Room Compartment

o Single most hydraulically demanding sprinkler ( 17 water service)
= 14 gpm, 10.2 psi requirement for 14’ X 14’ coverage.
= “A” value of 29

o Two most hydraulically demanding sprinklers (17 water service)
= 28 gpm, 10.2 psi requirement
= “A”value of 19

+ Chapter 9
+ Basement Compartment

o Single most hydraulically demanding sprinkler (1 ¥2” water service)
= 13 gpm, 9.1 psi requirements for 16°X16’ coverage
= “A” value of 45

o Two most hydraulically demanding sprinklers (1 ¥2” water service)
= 16 gpm, 9.1 psi
= “A value of 40

stribution (to second branch

The Living Room
Compartment, two most
hydraulically demanding
sprinklers would be the
controlling fixture for the
Fire-Water Distribution
System, or MPP.

All sizing of the fire-water
distribution system and all its
branches would be sized with
an “A” value of 22 and in
accordance with our Table
382.40-2-6 Copper Type M
Tubing.




Figure 9-5
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14”28 gpm 352 »
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1”13 gpm
Sprinkler Av4
Cold Water —
" water service
1 »%” Hot Water e ——

Multipurpose Piping

Isometric Drawing No: FF15 ddh

# Once the controlling fixture(s) for the fire-water distribution has been established, the pipe sizing
can be completed. Since no sprinkler gpm demand is less than 13 gpm, we can determine from
our Table 382.40-6, Figure 9-6 that the minimum pipe size serving a sprinkler will be 1”7 or
greater. Our most demanding sprinklers in the living room compartment determine our maximum
gpm of 40, which will be a design selected 1 %2” pipe size.
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Figure 9-6

Table 382.40-6

MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M. ASTM B8S; (C=150)

Pressure Pipe Dhaimeter (in imches)
Laoss D
1o Friction ilrg £ " (NIE 112 g 2l En +
{in lhs. per
100, of WS WSFL! WSFL! WS WS WS WS WSFL! WSFL!
| Lengthy JGPM) P L FT JGEM] FM ) FT PGEPME PMY T JGPME FM ] FT TGEME M | FT JGPME EM | FT JGEM) P ] FT JGEM] EM ) FT JCPME BN | FT
05 0% 05 | 20 20 | 40 40 | 70 = Of | 115 ) 40 | 185] 2300 75 | 370 ) 420 | 330 | 100 | 670 | 960 ) 210 | 15 | 48] | 577
| Lo 1.0 Lo 30 | 60 T | 105] 40 | 140 ] 651 55 | 240 ] MO 155 | 660 | 610 | TT0)| IR0 ) 970 | 227 ) 30 | 20 | 5 ) 953
2 L5 1.5 | 45 S0 ) 90 IS (1550 S0 | 2251 2400 50 | 4000 | S0.0 ) 450 | 126 | KRB0 | 184 | 315 ) 141 | 493 | SRE | = | 1750 ) 1750
3 20 201 5% 65 | 103 40 JISS] 195) 65 | 200 ] 0] I35 | SSO ] 6200 RO0 )] J8S ] 010 | 30 | 435 ) 174 | 73] ) 776 ) W03 | IRIS ) 1R3S
4 24 25 ) 6 B0 J130) 48 J 10| 220f o | 350 3500 N0 ) P00 ] T30 ) b0 ] 20 ] 120 ) 374 | 484 NP NI
5 15 25| 75 95 J150) so | us|250) 5 420 00] 00] %60 0] 144 | 270 NP
& 30 in | &0 100 ] 1635) 55 ) 20| 280] 11.0] 300) 44.0] 360| 106 NP
7 13 15 ] 90 LS IR0) 60 § 205 ) 300 135 | S50 | 4500 30 ] 112
1 13 EEN 12511950 65 | 200 [ 320 170] 620 MP
] 40 40 Jjoo] 40 Jizol s 64 )30 bl /-
1] 40 ENN N N R e 2T
11 45 50 | jisl 40 ] 4ss NP p
12 4.5 S0 ) 120)] 40 | 165
13 50 a0 | 125] 45 Lirs
14 50 6.0 | 125] 45 | IR0
15 50 6.0 hul ' /
1] 3.5 6.5
17 b1 (1] Mote: WEFLI means water supply lixtune units.
1% b5 (L] GPM menns gollons per minute.
19 0 10 FM means predominately flushometer tyvpe water closets or syphon jet uninals.
0 6.0 1.0/ FT means predominately Mush tnk wpe water closets or wash down urmals.
e} 60 % NP means - nol permitied, velocities exceed % feet per second
NP For usmg this table, roumnd the calculated pressure loss due to friction
to the next hagher number shown
A=22 Comrm 8240 (7T)(Nand (g) specilies minimum sizes for waler distnibution piping

# Once the multipurpose piping system is completed, a record of the calculations and design work
needs to be retained for the homeowner and for anyone who may inspect the MPP system or alter

it in the future. A packet example is discussed in Chapter 10.

<+ Section 8.2, and 8.2.5 of the NFPA 13D 2007 Standard provides the guidelines for positioning of
the sprinklers and distances required from obstructions. A careful review of the dwelling ceiling
fans, lighting, cabinetry, and distances from heat sources is critically important in sprinkler
placement.
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+ Chapter 10
+ Documentation

Documentation shall be available upon request (4.8).
Ensure adequate water supply

Listed devices

Adequate sprinkler coverage

ARy ays

-

New to the 13D Standard in 2007, the requirement to document the MPP system design provides a
record of design conditions. The following list of information should be included in the
documentation.

o A scaled print or drawing, along with an isometric drawing of the fire-water distribution
system

Location, address

Size of water service

Water meter size

Residual (low) water pressure at the main or low well pressure setting
Interior walls

Sprinkler specification sheets

Type of pipe material

Hanger spacing

Riser detail, gpm flow requirement on branch piping

Installing contractor information

Hydraulic calculations, plumbing and sprinkler water calcs.

Warning sign

O O O O O O O O OO 0O 0 o

#+ In Wisconsin, when a master plumber uses the Fire-Water Crew File available from the
Department, much of the information required is captured on the Fire-Water Calc Worksheets.

#+ For our example the following information would be placed in a packet and retained by the
homeowner.

Domestic Plumbing Water Calculations

(page20f2)

Water Calc. Worksheet  Mulipurpose piping, Drawing No. FF8
Name of Projr

INFORMATION REQUIRED TO SIZE WATER SERVICE AND WATER DISTRIBUTION: Weter,Galo Worksheat

Demand of building in water supply fixture units (WSFU) wsFu) 2
Demand of building in WSFU converted to Gallons Per Minute: (GPM) 152
(Table 82.40-3)

wain or external pressure tank to buiding control valve; (feet) 5

FR e X other, 314
al pressure tank to buikding control valve;  (fest) 65}

18
12
2
3
4 Developed length fro
5

ing Table 82.40-3:
Low

1]

ing Table 82.40-3¢*

 external pressure tank. (value of # 5 above) 60

Subtract value of F4

Subtotal 28

. 2 i (Table 8240-3)
service length, i.e. 65 ft = 0.65) GPM;

Subtract value of “G" )

pressure oss or gain due to elevation,

#2above by 434) Sl — 268,

H Developed lengthfrom buiding control vaive o controling
7 x5

fiture n feet Divide by value "H" 108

‘Subtotal 023
Muttiply by: 100

A Pressure avalable for uniform loss. A", 23

Water distribution piping is: Type M Copper Tubing

“Note: The 'A"

hydrans, or high

E Difference in elevation between buikling control valve Note:

and water veloites not exceeding 8 ft. per second.
and the controlling fixture in feet; 12X 434psift  Subtract value of "E" 52

Subtotal 248
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Master Bedroom Single
Sprinkler Calcs

For Orawing 710, amay Room,Two Sprniers
(@ated on Moz Frme) kst roRe:
1 SOt 1 Spei o) 2sptrs o) 1 oW cews __280
Spraner Rota Mosas FrdouC Kewtor &
2 Do e om o el R o bl o v 0 __50
3 sm oo waa et when st 41,2,
- erot s ko i o v - &
R —— on 800
CALCULATE WATER SERVICE PRESSURE LOSS
6 Lowrmne s i et o el s . (v o) 00
7. ersonio convers 1 st T ASTUBSS Fresrmion
feitone 205 e X _065 Tascmleamanct sevee argh - 50=085) 133
(st Fromine ) o 36T
. vnors 22
5 unol s st . Coneve. (s . Er i E) oo 445
CALCULATE AvaL )
6 st s st i e (b ¥ ) wouw _a45
. Pressur s f wtr . e e equred o ) e 50
(spractin . Fom 8) o 3985
Prssro t ot sk, o0 __102
(contiog ot ____ Faty R, T oot Do Spekhs )
st vaue o 0) s __293

PR T ———————)
o conog v st 20 X 04vpsn
rrera— ey

[ R————
Prosses oo im0 (et oo F)

wou e 87

e __00

. Dovepos engh o bk cons vbe o convoling s e x1s e s
(Bvee y e G) subtos
it Excove e g ot e i s i)
ety 100
A e st for o s A=

Sprinklers Calcs

Family Room Compartment, Single and Two Most Demanding

FOR Orswing 6F10, ste Bectoom Sl
(83 pon e szl Fomut) i FIRE-WATER CALC WORKSHEET FOR Orawing 4FF 16, Famiy Room Single Srnker
size [ oA oRST
1. sponver omer TSpse o) 17 2 Sy gom) T G 170
St Mansacuer,  Rolie vosels Frassw Tosesor a4 4o
Oiterence  aevaion bom rain o el rk o 1o i condol il ey __50 ——
5 Szootevaer 56,34.1.234 e
4 Deveipestangnrom o el s sk 2 i comiol v [ —
5 Low st st ma oot or ot st k. (oo 800 -
e 800
‘CALCULATE WATER SERVICE PRESSURE LOSS.
‘GALCULATE WATER SERVICE PRESSURE LOSS.
6 Low rosr t s et o vt sk (v of 85 0v0) 00
i 1 Matsslls ___CopperTper ASTMESE Prasuse oss TR ————— 00
per 10 813w X _065 _Toeoms souvaert o sevee g 13 65 12085) 7 Wascrancacanaara 1 lsws __CompaTipor, AST
(Subtctina 7 From s ) s PATX_0.65 o oaslntof evon ong 5 6582065)
. o (sctin . Fromine ) o
5 Avaol e sr h i, Corr e, (bt or s . Eniarn'E") subtoal e o
5 Avaaiosvorsshrho 5 Contl v, (bt s 8. Enrn D) e
cALCULATE AVAILABLE ) o
B Avaltio rosaure for h bl coid v, (10m ¥ s s __525 R . e om0 o501
€ Presur s o ket (b e i sl weore 43
[ e — weoc 00
st G From 8) wntows 487 ion rome) L
LT r————— , oo __150 R — oy 102
L Ouneg sproee )
arac e v 1) subtonl 332 Ty o439
s vt swoon th b conrt v a0 £ Dl ot e S by b
oot wreserg) et 16 X 043 sait. oo e 69 g sraca mfoot 20 X 0454pan wwoorE __ 8T
subtol 263 [E— bton 353
[ ——— 00 eimrs e sav o corling e woor 00
Prosssoes oo [e— %3 Prcere oss e 0 (et vave o F) « )
G Deviopo v o kg conet vte o oo pinkr ot 65 x1s oGt G Dovspad nghfm ki convc oo covoteg skl et _817_X15 oo 1226
sty Faae G} wow 0270 ey o i 15)
"

(ot Excasi e of ing ot kot e s i)
CopparTize

(g 109

[N rya——

Living Room Compartment, Single and Two Most Demanding

Sprinklers Calcs

FIRE-WATER CALC WORKSHEET FOR
s Formus)

Orawing $FF10, Living Room Single Sprinkle
(Basad pon he Hazen e Ao 80 PEET

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

+. Spoor Do TStk (gpm) 23 2 Sprokers om) _ Tow  GoMe
Spreie Mamsacaser;  Resab Mose# F1 445w KoFacio s
2 oo
PR ———-——— Exanple 56,36, 1.2.2.4.
. o)
5 Low pressur s man i st o axtamal presure k. (o)
CALCULATE WATER SERVICE PRESSURE LOSS.
s
7. Watorsonvce damoters 1 Jarl s __ Copper Type k. ASTM 888 prossurooss
por100Rs __ 142 u X _0.65 _[amimel squvelen of sevce ngn 15 65 1= 085)
(Subuactios 7. Fomine6) subiot
o vaba ot e
9. Avaratie presure or o bidg, Contolvalve. (subvact or acdne 8. Entr 5"} subtoal
CALCULATE UE OF "A")

B Avadabl pressure ae th Buskding contol v, (Fom 0" abov)

a8 __486

. Prosurefossof waer e (whn e i e o saled) wheorc 86
(ssaction . From subtotsl 200
0. Pressus tconroing s koD _27.4
Liing Room, sings mos semaning e )
(sbact o vake o1 0) subtowt __126
£ Difernce s seveton betusan s buiing oo vave and
o convotiog sprekis)infost. __16 X 04%4psit. et E 69
(sutkact e vave o £) subtorsl 5,
provrters wheh srve e contiog bt oo otF 00
Pressue oss e (bt e voe of ) subtowt 57
G Deveoped engnfhom bk contl v t conalin spinke I et 34 xis o' 510
(@vid by 5 vaia ol G) btotal 0111
sty by 100)

A Prossurm svdati o norm oss

/ATER CALC WORKSHEET FOR Orawing #EF10, Living Room Two Spriniers

FIRE-W
(@330 uon o Hozon Wilas Formuia)

Roocts o et
cALcuL size
1. Sprnkr Derman " Spiker(gom) __ 2 Sprnkiers gor) 40 Tos  GPM: 400
Spror Manutacurr,  Relate Modei# FLuSWC KFecor a4
2 =
5 520 of o wator motor when apicatl. Examlo, 58,3, 1,2,3,4.
s oo 5
5 Low eessut o main i sos orexemal e tank. (50 600
‘CALCULATE WATER SERVICE PRESSURE LOSS
. 600
7. Watrsonice damotorfs 1 112 Matorial’s Type K ASTM B8 Prossurs oss
per100R= __ 572 pel X _0.65 _(awirsloquivalent o senvice langih. e 65 1=065) 37
(Subvactin 7. Froming ) st 563
. waweot s 22
G Avatase prassurs s th bdg Controlvabve, (00436t o a0 e . Entrin’B') subtowt 541
CALCULATE THE P¥
5. Avaiabl ressure e h buing concvave.(fom " above) waoors 541
G Prassur s of wato etr (e metr s e o st Vo oG-
(sovactine G From ) sustost
. Pressue st conoting srieers). Va0 __ 274
Ling Room T Most Demanciog Sprindrs )
(bt o vae ol ) subtowt __17.7
€ Oiference insevaton etween the buidng cono vave and
o conraling spiklos) nfeot ___16_ X 043 psit .
[rr——— subtotal
provrtars which s e contolingfure. vavactE 00
Pressue N (bt e vabe ot ) bt 108
G evaopod engihfom buiding contol vav t consotin s i fet 3¢ x1s e
(v by e vave o1 G) subiotal
(Not: Excasive number of tingsrfr o mates ftng resuro oss tatles)
Typo M Coppar Tuing
(il by 100) 100
AT T4

Basement Compartment, Single and Two Most Demanding Sprinklers

Calcs

FIRE-WATER CALC WORKSHEET FOR

(Bas0d uon e Hazon-Wiama Forma)

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

‘o Domans TSk (gom) 13 2 Sorers Gom)_ Tow  GeMs __130
Sk Marusachre. Rorave Moters RECAY_ Koackn ]
2 o) __50
3 Sizeof oo vater et when apicao Exanpie 58,34,1,2.3.4.
. o0 65
5. Low prossuro ot man i et orextomal prosuro k. [ -
CALCULATE WATER SERVICE PRESSURE LOSS
s 600
1172 Materatls ___Copar Typa . ASTM 88D Pressursoss.
port00R= __O71 s X _0.65 _(decimalequalont f servie rgih Lo 65 1= 085) 05
(Subwactine 7. From a8 505
6 22
9 Avaiste precers aflr th b, Contolvahe, (subvactor sodine . EnterinE") 23
CALCULATE " A7)
B Avatabie ressur e th buding contrl v, (fom " above) vaeors' 574
. Prosursossof water maer. (when meta I oquired o nsalod) oo 'e 00
(sbractina C FomB) subtotal
. Pressure tcorrting sprirs). et oD __ 91
)
el D) subtotsl __483
E. Difrence i sveton etween th buiding conto valve anc
e conroting s i fet. 0434 pu. vl o e __35
(sbact o vake o E) subtotsr 44,
E
preveters whch srve the contotin e, oo F 00
[—— None (subiac e vako of F) o —
G Dovacped ongin rom bk contl valv 1 contllng spinke I ‘ot 67_xis Voo "G __1005
(awioby e vaoe el G) subtotsl 0445
Waterdsbuton ppng maeral i Coppor Typo M.
(ot by 100) 100
A Prossre avadatl o o oss A= T#E

FIRE-WATER CALC WORKSHEET FOR
(Based pon the Hazen-Wasams Formus)

Drawing SFF13, Basament Two Spriniars

70 CALCULA
1. SokerOonend: 1 Sprer o) 2Spner o) 26 o oeus __260
Sorwer onocuer. ol wasns RECHy " Kraowr 43
2 o __50
5 i of i wotr meter whn apicati i 50,36,1,2,3,4.
. ooy
5 Lowresut t man ] et o el ek os)
‘GALCULATE WATER SERVICE PRESSURE LOSS
. 600
7. Wit sovin artars 1 112 il < A5 s prosre
poricons 268 i X _0.65 _Tomimelsyivarto sorvcorongh 8 651005 17
(Sbvactino 7 Fromine6) oo 83
. oot 22
5 Avalolo prossur ol h b, Contotvave,  (suact o add . Ena i ") i 562
‘CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF "A")
B Aveotepresurs e o kg cond v, (o ¥ sk e
. Pressur s ofwater oo (nhn motr s i) e
(wbtctinaC.Fom)
Prssro o contotng sprnwors) ey 81
(comrotg sprnkers) s Basement T ot davanig s )
st o vae o 0) st __433
T ———————
oacotlig ) ot 8 X 04Mpalt —oE
e awbiows 398
.
Srovaias i sare e corroling o e __00
Prasure ossdus o s [T subtow 385
. Dovaopdingh ki cont v 0 convosg s e 67 _xi5  vsea __1005
@ by v 10 subtors 039
‘ooperTpas
(b 100
A Prssesavsai for o s ars
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Garage

AN

Lt AL _
/_'\/FHN— ~ 1/2 wallJ | Ji—'

vaulted A scaled drawing or
N~ ceiling . .
20,47 print, main floor.

Family Room

Concrete

13.6" . / Stoop

-

15.8" |
Kitchen

] 1 1.6 Master ¥
N [ Bedroom 13, ]

Concrete eest
Stoop
I Living Rm \. =g —> =
}\ i _ -
I 20.6' i I\—/
Dining Rm
T | Bed 3 b Bed 2 13,41
Il 1.8 N 10.8" "
28.2" 11.4' 7= 14.0"
Multipurpose Piping Scale: 0.13"=1.00"
First Floor Drawing No: FF10 ddh
A scaled drawing
or print,
basement.
| pr——y
)|
Pendent Sprinkler : O
o= = O - Pipe Riser ®
Unexcavated Cold water R —
21.7' | Hot water S— S p—
._...O.___
4359 =
\
\
’Q 13.2'
il
Water J [ ==Y T =
1 '®
| 27
<—7.7' >i<‘n 15.3"
\
== e
Multipurpose Piping Scale: 0.13"=1.00"
Bascment Drawing No: FF13 ddh
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Table 382.40-6

LENE DL D

MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M. ASTM B8S: (C=150)

Pressure Pipse DRamneter (in inchesh
Loss Due
#o Friction o EE " [N 1 b 21 kN 4
{in Ibs. per
106 i, of WS WL WAFLT I WaH WS WA WsF WSFL WSHL
| Longthy LGP ENE L FT LGEME EA L FT LGP P FT (I]'\JJ 5 S o T e T O . O O Y
0.5 05 - 05 20 = 20| 40 - 40 | 70 - 90 [ 1150 40 | 15512300 75 | 3701 4200 3300 100 | 670 ) 960 210 ) 139 ) 48] ) 577 |
1 1wl - lwolsol] - Jsoleol - f7ofws| aofwolies] ss|aso]sa0]iss|esol ool ol 1solonol 227] 30| 202 ous | vs3
2 | ] o 15 ] 45 - S0 1 90 . 1511558 50 §225) 2400 80 [ 000 500} 480 | 128 | RRO ) 184 ) 315 ] 0141 F 493 | SRS ) 204 [ 17500 1750
3 20 - Jao)ss| - lasfus|aoliss]ios] 65| 290)300]135]ss0)620)s00] 18s| o | 300 425 | aze | 730 | 776 | 303 | 1sas| amas |
4 2% - 25 ) b8 - S0 | 130) 45 piso] 2200 70 | 350 3500 200 ) F00 ) 7300 030 [ 20 | 120 | 374 | 484 ot NP
3 23 = 251 75 = 958 |150) so s 2s0) 85 | 420 | S0 ) 300 | s60 ) 7o) 144 | 270 jut
& 30 - 30 ) &0 - 100 165) 55 ) 240 ] 280 ) 11.0) 500 [ $40) 360 | 106 NP
7 k] = is ] o0 = QISP IK0) 60 | 2651 300] 135) 550 450 390 ] 112
& 335 - 1331 as| - Ji2s19s) 63 | 200] 330 i70] 620 il
9 ETi] - 40 ool 40 dizolns] 65 )30 NP
(1] 40 - 40 pjpof 40 fisols] 70| 340
1 a3 - lsols| 40 fiss NP
12 4.5 - Sopizol 40 d16s
13 S0 - 60 31251 45 1175
14 0 - B0 J125] 45 ) IR0
15 S0 = 6.0 bl
lis 33 - (%]
17 55 - 6.8 Note: WSFU means water supply fixture units.
18 s8] . |as GPM means gallons per minute.
19 6ol - |70 FM means predominately fushometer type water closets or syphon jet urinals.
n 60 - |70 T means predominately Mush tmk tvpe water closets or wash down urinals.
2 [ . ] NP means - not permitied, velocities exceed % fedt par second.
NP Faor usinge this table, round the caloulated pressure boss due to (riction
tor the next higher nuniber shown
Cornm 82,40 (7 (1) and {g) specifies minimum sizes for witer distribation piping

1"
ldzpm

L
28 gpm

1 E;q\
L/ﬁ' -

s,

1713 gpin — EL
1457 28 gpm
17 17 gpm 147 23 gpm
1457 28 gpm
13§ 30 gpm »

P
1457 40 gpi w/
. -4
.‘g-"f

" water service

Tidsi

1" 1%
17 gpm

1347 26 gpm

14 gpm

+— 1713 gpim

15.3'

< 1713 gpin

Sprinkler =

Cold Water N —
Hot Water
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Type of Pipe
material, and load
limitations per pipe
size.

Isometric of the fire-
water distribution
system, with sizing
gpm load
requirements.




Reliablc

Bulletin 008 rev.D
Model RFC43 (SIN RA0612)
Model RFC49 (SIN RA0616)
Flat Concealed
Residential Sprinklers

A Concealed Residential
Sprinkler engineered for a
minimum design density

of 0.05 gpm/ft” with low GPM
requirements.

Features
1. Very low water flow reguirements.
2.%" (13mm) Total adjustment.
3. Thread-On/Thread-Off or
Push-On/Thread Off
cover attachment option.
4. Smoath aesthetic ceiling profile.
5. Available in brass, chrome and
black plated of painted finishes.
Listings & Approval
1. Listed by Undarwriters Laboratories,

and cerified by UL for Canada (cULus)
2 NYC MEA 258.33-E

UL Listing Categories
Residential Automatic Sprinklers

UL Guide Number
VKKW

Product Descriotion

@ 500 UNANg

Temperature Rating

Sprinkler

Max. Ambient
Cover Plate e

165°FTAC

| asesrc ogFEEC |

Installation Data: RFC43 (SIN RADE12)

Thread Stze
inch (mm)

K
Factor|  Spacing

Sprinkler Maximum

Minimum Reguired
‘Sprinkler Discharge

w
Distance betwoen
sprinklers, fL (m)

Distance

Rim} | toWall i m)

Flow
gpm (Lpm)

az
a3
a3
a3
a3

12x12(3638)

14x14{4 3043}

18x liiba)
x 18

Sl

-

N

=

.=
rooos
[RRRRD

68885
o
T}

10{308)

Installatio

100 Koa

n Data:

RFC49 (RADE16]

Thread Size
inch {mam)

Fasior|  SpEG

Sprinklar Maximum Minimum

inimum Required
‘Sprinkler Discharge

Distance | Distance between
to Viall L. {m) | sprinklers, 1 {m)

Flow
gpm (Lpm)

Pross
psi (bar)

7 {raam

a
az
43
a3
a3

(aeas)
fapaz
(48]

REees

12 6183}
i
i

22 &fza)
7] slzag)

%12
i
N
18
20520

Note: 1 bar = 100 Kpa

| |FOR SLOPED CEILING APPLICATIONS SEE RASCO BULLETIN 035.

» Model F1 Res 44 SWC

Bl 10 p|

Model F1 Res and
RFC Residential Sprinkler
Design and Installation Guide

e ) LB

1R 45 58 & 76

FiFos 48 B & 76
Fordert

FlFos 34 A 55
HEW

Fi Fos 43475 Fi Fes 00 Flfps 40 sas e
Fipazsed HEAE2 Focomed HEAFZ (P Pondart
1 Fos 44500 G BFCEE
Sednhur Mode e Tyee Seein
s
L]
i
TmTa
e
[ m
| s
s
1 s P T

TaiieA
Model F1 Res and Model RFC Residentisl Sprinkders.

The Reliable Autormatic Sprinkder Co., Inc.,

103 Fairview Pade Drive, Eimsfosd, New York 10523

Technical Data: F1 Res 44 SWC

Sprinkler
manufacturer

specifications

Thread
Sizz

Sprinker CoverTe
Temp. Mr:Tp g

Max
Pressure

Max.
Ambient Temp.|

Flc|F|wC

psi
(bar)

F|

Sprinker
Length

nch
(mm)

V" NPT
(R

155 68

135 ‘ 57

175(12)

100|38

4.4

2.45 (62)

Max. Sprinkier
Spacing
ft(m)

A

Ceiling -to-
Deflector
Inch (mm]

Flow
apm
(Lpm)

Pressure
psi(bar)

Sprinkler
Identification
Number (SIN)

12x 12 (3.6x36)

13(49.2) | 8.7 (0.60)

14x 14 (4.3x4.3)

4(530) | 10.2 (0.71)

16x 16 (4.9x4.9)

7(643) | 150(1.1)

4-6
(101-152)

16x 18 (4.9x55)

9(718) | 18.7(113)

16x 20 (4.9x6.1)

23(87.1) | 27.4(189) |

12x 12 (3.6x36)

4(529) [10.2(0.71)

(
14x 14 (4.3:4.3) - 15(56.7)

1.7 (081)

16 16 (4.8x4.9)

§-12
(152-305)

18(68.1) | 16.8 (1.16)

16% 18 (4.9¢55)

20(756) |20.7(143)

R3531

Residential Sprinklers
For Sloped Ceilings

Bailtin 055 e S

Sy GE) LGS

Guidelines for Listed Residential Sprinkler
installations below Sloped Cnilgs
Tha lnstaltion qulelnes soves

Residartial Sprinker M

Fi Fas 48 Pandent
F1 Flas 49 Recassed Penden¥F2
Fi Fos 53 Pandent
Fi Fis 58 Recassed Pendant
F1 Fas 44 HSW
Fi Flos 44 Reoossed HEWIF2
Fi Res 40 HSW
Fi Fas 40 Recassed HEWIF2
F1 s 48 CCP
mnmm-ﬁd
als
u1 Laborataries ing.. and

ik Afteci s a (oL}
2 NYCMEA 26883 E
UL Listing Categary
Puemidertial fu.fomaic Sprirkdar
UL Guide Number
VERM

Patents: US Patent num ber 6,516,893
Model Fi Ales 43
Product Descriplion for F1 Res Sprinklers

Frnklers
sErnMers comining sceliart mmmlly. high
sorkidty glas-tulb ard low ecorative
design. 1 Fins Horzoria Bedawal sprnkons
am oqualy atactive when abow celing pRIng
ATl b Lseed.

“Thia 3mm glass-bil pervient sorinkiors, wik & K
Factr o 158 et pirgd st 4 e oot
sickowall, pormit e o cler Ls o resiclertial waker
spples for sprirker cowrage in resdenid
protection design

The low flow F1 Res sprinkers are specialy
o mest

engreenad for fast
sershive fre protection
latest residertial market standards ‘UI. 1626
Sarcdard *). Upon e cond s, fiarg haat cawses
relgasing e vesrway
dafioctr. umd-mungn dachanged waterta
corola e
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S

Fscossad Pendnt! 2

FiRos B A58 |

FlFios 44
Fiacessed

Sprinkler
manufacturer’s
design and
installation guides

F1Ras 49
46 =3

o8

* EMactive date July 12, 2002
The Reliable Automatic Sprinkler Co., Inc., 103 Fairiew Park Drive, Elmsdord, Mew Yark 10523

F1Ros 40
Ruoessed HENFZ
P ¥,




+ A sign shall be positioned adjacent to the main shutoff control valve that states in %4” or larger
letters (6.3(5));

Warning!!!
The water system for this home
supplies fire sprinklers that require
certain flows and pressures to fight a
fire. Devices that restrict the flow or
decrease the pressure or automatically
shut off the water to the fire sprinkler
system, such as water softeners,
filtration systems, and automatic shut
offs, shall not be added to the system
without a review of the fire sprinkler
system by a fire protection specialist.
Do not remove this sign.

Refer to SPS 382.40(3) (e)2.c. & d.
The number and location of
sprinklers in this system conform
with NFPA 13D.

1=

+ If the multipurpose piping system is a partial system, then the wording on the warning sign would
reflect that the number and location of sprinklers in the system does not conform to NFPA 13D.

Job Done!
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+ Chapter 11
+ Public Buildings
+ Water Service, Private Water Main Sizing

Multipurpose Piping Systems
Where can a MPP system be installed? An MPP system installed in any:

One or Two family dwellings, Non-public

A dwelling being served by community, municipal, non-community water system or private well,
there are no restrictions in any code as to the type of water source. The plumbing code as of 3-1-
09 permits non-potable sources (such as storm) to serve MPP.

In Wisconsin, partial MPP systems can be installed with a reference attached to the warning sign
at the building control valve stating that the number and location of sprinklers in the system does
not conform to NFPA 13D (SPS 382.40(3)(e)2.d.).

Public Buildings

Changes (March 1, 2008) to the building code in SPS 362.0903(6) allow MPP systems to be
installed in multi-family dwellings with three and four units, and townhouses up to 20 dwellings
and a maximum of 3 stories in height (with conditions).

As of January 1, 2011, sprinklers shall be required in all multi-family dwellings with three or four
units, except as noted below for townhouses.

o Multi-Family, Apartment Buildings, Condo’s, etc. Other Than Townhouses:

SPS 362.0903(6)(c) is an exemption that allows MPP systems where the building has three or four
units, is two stories or less, and is not served by a municipal or community water system. The
water supply definition restricts the use of MPP systems to no more than 24 people living in the
four unit and the water system itself doesn’t serve 7 or more homes or 10 or more condos, or
apartments. (Note that a firewall meeting IBC 705 may separate multiple buildings with three or
four units that are sprinklered with MPP systems per this exception.).

o Townhouses

SPS 362.0903(6)(d)1. & 2. An automatic fire sprinkler system need not be installed in a
townhouse provided the townhouse complies with all of the following;
o (d)l.a. Not more than 3 stories above grade plane in height.
o (d)1.b. Does not contain more than 20 dwelling units.
o (d)l.c. Total gross floor area of all the individual dwelling units within the townhouse
does not exceed 16,000 square feet.

o (d)2. Each dwelling is separated from other dwelling units by at least 2 hour fire resistant
rated separation walls constructed in accordance with the requirements of IBC Section 705,
except structural stability and horizontal continuity requirements of IBC Section 705 do
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not apply; and the separation walls do not contain any openings and plumbing equipment
and mechanical equipment.

SPS 362.0903(6)(d)3. In lieu of an automatic sprinkler system, a SPS 382.40 compliant MPP
system may be installed conforming to sub. (14) provided the townhouse does not exceed more
than 3 stories, and each dwelling is separated from other dwelling units by at least 2 hour fire
resistant rated separation walls built per SPS 362.0903(6)(d)2. Note: No restrictions on water supply.

SPS 362.0903(6)(d)4. No automatic sprinkler system is required for any size townhouse provided
the townhouse meets the construction requirements of (d)3., is constructed of at least 2 hour fire

resistance as defined under s. 101. 14(4m)(a)5m, Stats. Note: “Two hour fire separations for all walls that
separate dwelling units, exit corridors and exit stair enclosures and for all floors and ceilings are capable of resisting fire for a
period not shorter than 2 hours.’

DNR Definitions:

NR 811.02(9) “Community water system’ means a public water system which serves at least 15
service connections used by year-round residents or regularly serves at least 25 year-round
residents. Any water system serving 7 or more homes, 10 or more mobile homes, 10 or more
apartment units or 10 or more condominium units shall be considered a community water system
unless information is provided by the owners indicating that 25 year-round residents will not be
served.

(20) “Municipal water system” means a community water system owned by a city, village, county,
town, town sanitary district, utility district, public inland lake and rehabilitation district, municipal
water district or a federal, state, county or municipal owned institution for congregate care or
correction, or a privately owned water utility serving the foregoing.

(21) “Non-community water system” means a public water system that is not a community water
system.

(23)“Other-than-municipal water system’” means a community water system that is not a
municipal water system

(25) “Public water system” means a system for the provision to the public of piped water for
human consumption, if a system has at least 15 service connections or regularly serves an average
of at least 25 individuals daily at least 60 days out of the year. A public water system is either a
“community water system” or a ‘“non-community water system”. A system includes:

Any collection, treatment, storage and distribution facilities under control of the operator of a
system and used primarily in connection with a system, and

Any collection or pretreatment storage facilities not under such control of the operator of a public

water system which are used primarily in connection with a system. Note: The definition of public water
system as regulated by this chapter is broader and includes more water systems than those governed by the public service
commission under its definition of a public utility in ch. 196, Stats.

(31) “Waterworks” or “water system” means all structures, conduits, and appurtenances by means
of which water is delivered to consumers except piping and fixtures inside buildings served, and
service pipes from buildings to street mains.

NR 812.07(78) “Private water system” means any water system supplying water that is not a
public water system.
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Figure 11-1

“ Sizing The Water Supply

= Encapsulating, with the changes in SPS 362.0903(6), Multipurpose Piping Systems may be
installed in 3 and 4 unit dwelling buildings and townhouses up to 20 units that are served by
a private water system, potable or non-potable water source. Townhouses may be served by
the public water system. The NFPA 13D standard limits the MPP system to one and two family
installations and the water service is sized by either the gpm sprinkler demand or the gpm
plumbing demand, whichever may be the greater demand. So how do we size for installations
outside of the sizing criteria of a two family dwelling?

“ The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents
of this document (NFPA 13D — 2007 Standard). Nothing in the NFPA standard is intended to
restrict new technologies or alternative arrangements, provided that the level of safety prescribed
by the standard is not reduced (1.4).

~+ The Authority Having Jurisdiction (Dept. of Safety & Professional Services, Safety & Buildings
Division) is responsible for enforcing the requirements of a code or standard, or for approving
equipment, materials, an installation, or a procedure (3.2.2)



4+ The solution to sizing the water distribution system for buildings beyond the 2 family limitation is
to design a water distribution system in the same way as a one or two family system. Each water
distribution system serving up to two dwellings shall be independent of each other downstream
from the water service connection.

+ How do you size for gpm demand on the water service? The 13D Standard requires the larger of
the two demands, fire sprinkler(s) or domestic to size the water distributions system and water
service. This demand is identified as the controlling fixture. Once we start designing a water
supply system for 3 and 4 unit dwelling buildings and townhouses the dynamics of melding key
functions of the system such as frequency of use of fixtures, peak demand, type of fixtures and
velocity limitations, will require a design that includes both adding the plumbing demand and the
most demanding sprinkler(s) being served by the water service.

The sizing of the water supply in a nutshell:

+ 1 & 2 Family Dwellings:

o Water Service and Water Distribution System is sized by the greatest gpm requirement
(controlling fixture), whether it be a plumbing fixture, or the most demanding or two most
demanding sprinklers in a compartment. Add 5 gpm to the building demand for two
family dwelling water services.

4+ 3 & 4 Unit Dwelling Buildings, and Townhouses up to 20 Unit Dwellings:

4+ Water Distribution System
o Size for most demanding plumbing fixture or sprinkler(s)
o Water distribution piping may serve up to two dwellings
o Piping serving both dwellings, 5 gpm added to the demand.
+ Water Service
o Water service serving two dwellings
= Add S5 gpm to the demand.
= Size for most demanding plumbing fixture or sprinkler(s)
o Water service serving 3 or more dwellings
= Add plumbing fixture demand and 2 most demanding adjacent sprinklers being
served (for flat, smooth, horizontal ceilings).
+ In all cases, peak demand requirements must be maintained for a minimum of 10 minutes, 7
minutes for dwellings and manufactured homes, 2000 square feet or less.

Examples: The following examples of Figure 11-2 and 11-3 shows the water supply sizing for a 6 unit
townhome.

+ The plumbing fixture demand for each dwelling is 20 wsfu’s, which converts to 14 gpm, SPS
382.40-3 Table. The sprinkler demand is the two most demanding sprinklers within a
compartment, each sprinkler requiring 15 gpm, the two most demanding; 30 gpm. The controlling
fixture for each dwelling for our example will be the two most demanding sprinklers in a
compartment.

+ The water service would be sized so that;
o Water service piping serving a dwelling would have a gpm load of 30.
= Two most demanding sprinklers
o Water service piping serving two dwellings would have a gpm load of 35.
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= Two most demanding sprinklers plus 5 gpm.
o Water service piping serving three of more dwellings would have a gpm load of:
= 68 gpm load on piping serving 4 dwelling units.
¢ 30 gpm for the two most demanding sprinklers plus
e 38 gpm plumbing demand, 80 wsfu’s
= 78 gpm load on piping serving 6 dwelling units
® 30 gpm for the two most demanding sprinklers plus
e 48 gpm plumbing demand, 120 wsfu’s

#+ Actual pipe size would be determined by the designer or master plumber and completing the water
calc and fire / water calc calculations to obtain an “A” value.

Figure 11-2
14 gpm" 14 gpm” 14 gpm’, 14 gpm" 14 gpm" 14 gpm", 20 wsfu’s,
30 gpm” 30 gpm” 30 gpm” 30 gpm” 30 gpm” 30 gpm”
\/ \/ \/ \/ \/ N4
1 2 3 4 5 6

| I’

35 gpm
demand #%-

38 gpm”, 80 wsfu’s plus

30 gpm”
68 gpm Total

48 gpm’, 120 wsfu’s plus

30 gpm”
78 gpm Total

Private water supply source




Figure 11-3

1 2 30 4 5 6 . .
.................. 2 -
14 gpm” 24 gpm” 14 gpm” 24 gpm” 24 gpm’
30 gpm” 35 gpm” 30 gpm” 35 gpm” 35 gpm”
20 wsfu’s 40wsfu’s 20 wsfu’s 40 wsfu’s 40 wsfu’s
78 gpm Total
Private water supply
source
#+ Figure 11-3 is a water supply system with a single water service and water distribution piping to

each unit serving the 6 units as identified in Figure 11-2. On a MPP 13D system, the water
distribution piping may only serve up to two dwellings downstream of the indicating control
valves. Figure 11-4 is a detail of the manifold pipe sizing.

Figure 11-4

MPP 13D indicating
control valves, locked

4 dwellings 68 gpm
open

6 dwellings 78 gpm

3 Water distribution pipin,
main lines each serving two
dwellings , 35 gpm load on
each one




Figure 11-5

20 gpm®, 30 wsfu’s 20 gpm” 20 gpm 20gpm Holding / Pressure Tank
34 gpm” 34 gpm” 34 gpm” 34 gpm” 620 Gal. capacity for 10
\V4 V \V4 \V4 minutes
/
1 ] e 2 3 4
i i
5 | H
34 gpm 39 gpm 48 gpm®
load load 34 gpm”?
........... 82 gpm total
+ Figure 11-5 is another water service / water distribution l_
main pipe sizing example. The example is set up with Private Water Supply
a 1 ¥~ water service providing 20 gpm to the building from a 1 Y% PE Water Service
private water supply. 20 gpm capacity

+ The building has four dwellings, each dwelling has plumbing
fixtures totaling 30 wsfu’s, which converts to 20 gpm (Table 382.40-3).

+ The MPP sprinkler system for each dwelling has a compartment with two sprinklers each
requiring a 17 gpm demand and 34 gpm is the controlling sprinklers load for sizing each dwelling
because it has a higher demand load than the plumbing fixtures.

+ Piping serving two dwellings shall add 5 gpm to the controlling sprinkler demand, which is 39
gpm.

+ Piping serving three or more dwellings shall size the piping with the 2 most demanding sprinklers,
34 gpm, plus the domestic plumbing demand of 120 wsfu’s, or 48 gpm. The total load on the
main piping or manifold would be 82 gpm.

4+ Sizing the holding tank requires the total fire — water building demand of 82 gpm for a duration of
10 minutes, 7 minutes for dwellings that are 2000 square feet or less. In this case the total
capacity of the well and holding/ pressure tank would require a minimum of 820 gallons. This
capacity represents the worse case scenario of the two most demanding sprinklers discharging for
10 minutes to extinguish a fire or at least contain it so the occupants can escape.

4 If the well and water service can provide 20 gallons per minute and 82 gallons per minute is our
demand rate, then we are short 62 gallons per minute. The holding tank/ pressure tank or a
combination holding tank and booster pump would need to have a capacity of providing 62 gpm
for 10 minutes, or 620 gallons.



Duplex, Water Service Multipurpose Piping System Adequate
Municipal Water Supply — Main, Private Water Main, Water Services

Figure 11-6

GPM load is either the plumbing
demand or the Sprinkler demand,
whichever has the highest demand.
PWM add 5 gpm.

4” Water Main \

UDC — One & Two Family Construction, Dwelling

Unit 1, Unit 2 identical. WSFU’s

2 BathroomGroups, one shower, one tub 7.5

Kitchen Sink 1.5

Laundry Tub & Washer Hook-up 3.0

1 Dishwasher 1.0

1 Frostproof wall hydrant 3.0
Bldg Demand: 16.0 = 11.6 gpm
Two Units 320  20.8 gpm

MPP

2 Most demanding adjacent sprinklers

13 gpm, 8.7 psi Total Sprinkler Demand: 26 gpm
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4 Unit Dwelling — Multipurpose Piping System
Private Water Main, Well
Figure 11-7

..... e 53.2 gpm?

26" gpm e 31 gomn ; YT 64 wsfu’s
21 gpm- wsfu’s " P
32 wsfu’s 33.2 gpm

27.2 gpm®
20.8 gpm © &

312 gal.
Pressure storage
tank

Well
28 gpm

Public Building Construction

Each Unit has a plumbing fixture demand load of 16 WSFU’s = 11.6 gpm (Table 382.40-3)
Each Unit has 2 Most demanding adjacent sprinklers (13 gpm, 8.7 psi), 26 gpm (NFPA 13D
8.1.2)

Note:

Any section of water service piping or section of water distribution piping serving one or two dwellings
shall be sized for either the plumbing demand or the sprinkler demand, whichever has the greater demand
load that needs to be satisfied. For two dwellings, add 5 gpm to the building demand load on the section of
private water main or water distribution piping serving both units.

Any section of water service or section of water distribution piping serving three or more dwellings shall be
sized for both the plumbing fixture demand and the sprinkler demand (either the most demanding sprinkler
or if two or more sprinklers are within a compartment, the two most demanding adjacent sprinklers).



Figure 11-8
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The pressure losses due to flow frichon through displacement tvpe cold—water meters may be caleulated from
Graph A-382.40 (T+1.
Craph A-351.40(7)-1
PEESSURE LOSS IN COLD-WATER AMETERS, DISPLACEMENT TYPE
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AS PER AWWA 6700-64
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Graph A-82.40 (7)-2
Pressure losses due to flow friction

Material: Copper Tube-Type K, ASTM B88; (C = 150)

Graph A-382.40 (71
PRESSUEE LOSSES DUE TO FLOW FRICTION
MMatenal: Copper Tube—Type E, ASTR BEE; (T = 1507

Flow Bate {gpm) Pipe Size
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Flow Rate (gpom)

Graph A-82.40 (7)-3
Pressure losses due to flow friction

Material: Copper Tube-Type L, ASTM B8S; (C = 150)

Craph A-382.40 (T)-3
PEESSTURE LOSSES DUE TO FLOW FRICTION
Matenal: Copper Tube—Type L, ASTM BES; (C = 150)

Pipe Size
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Graph A-82.40 (7)-4
Pressure losses due to flow friction
Material: Galvanized Steel Pipe-Schedule 40, ASTM A53, ASTM A120; (C=125)

Graph A-382.40 (T4
PRESSURE LOSSES DUE TO FLOW FRICTION
Material: Galvanized Steel Pipe—Schedule 40, ASTM A53, ASTM A120; (C = 125)

Flow Rats (gpm) Pipe Slze
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Pressure fnss due to friction (psi/ 106 ft of pipe)
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Graph A-382.40 (T)-5
PRESSURE LOSSES DUE TO FLOW FRICTION
Materisl: Polybutylene Tubing, ASTM D3309; or CPVC Tubing, ASTM D2846; (C = 150)
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Graph A—382.40 (T)—6
PRESSURE LOSSES DUE TO FLOW FRICTION
Materizl: Crosslinked Polyethylene (PEX) Tubing, ASTM F276; (C = 150)

Flowy Rate (gom) Fipe Size
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Graph A-382.40 (77
PRESSURE LOSSES DUE TO FLOW FRICTION
Material: Polyethylene Tubingz, Copper Tube Size, ASTM D2737; (C = 150)

Flow Rate (gpm} Pipe Size
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Graph A-382.40 (-8
PRESSURE LOSSES DUE TO FLOW FRICTION
Material: ABS Pipe—Schedule 40; ASTM D1527; or
CPVC Pipe—Schedule 40; ASTM F441: or
PE Pipe—Schedule 40; ASTM D2104; ASTM D2447; or
PVC Pipe—Schedule 40; ASTM D1785; ASTM D2672; (C =150)

Flow Rate {gpm} Pipe Size
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Craph A-382.40 (79
PEESSTUEE LOSSES DUE TO FLOW FRICTION
Material: Copper Tube—Type M, ASTH BES; (C=130)

Flow Rate {gpm) Pipe Sk
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Graph A-382.40 (T)-10
PERESSUERE LOSSES DUE TO FLOW FRICTION
Matennal: Polyethvlene Aluminum Polyethvlene Tubing (PexAlPex) ASTM F1281; (C = 1500
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Graph A-382.40 (T)-11
PRESSURE LOSSES DUE TO FLOW FRICTION
Material: CPVC Tubinz, SDR 13.5: ASTM F442; (C = 150)

Flow Bale (gpm) Pipe Size
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Table 382.40—4
MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE K. ASTM BS38: (C=150)

Pressure Pipe Diameter (in inches)
Loss Due
to Friction 127 34 17 1147 1127 2 212 3 4
(in Ibs. per|
worof| | _wsru WSFU [ wsru [_wsku [ wsru| [ wseu WSFU [_wsru WSFU
Lenath) {GpM FM| FT |G eum]| FT | GeM M| FT [ceM M| FT [opM em| FT | oM em]| FT |opn e T {cpM em| Fr|ceM mm| FT
05 05) — 05 15) —J115f035] —J35]65] —]80]105] 40]140]220] 7.0 350] 39.0] 28.0] 83.0] 62.0) 80.0] 185] 132 437 538
1 10] —J10)25] —125]50] —160]95] —]125]155[ 5.0 22.5] 32.0) 16.0] 60.0] 57.0] 67.0) 160] 91.0] 196] 330] 102] 864] 882
2 10 — 1035 — 1351 75] —195]140] 45]20.0]220[ 7.0]35.0] 47.0] 42.0] 116] 83.0] 160) 200] 132] 437| 538 279 1611] 1611
3 150 — | 150 45)] — 150095 — 1125/ 17.5] 55]1255]28.0[ 11.0) 50.0] 58.0] 70.0] 165]) 103 ] 261) 390] 165) 661 723) 291 1725 1725
4 200 —120]50] —]60f115] 40]155]205] 6.5]31.0]32.0] 16.0] 60.0| 68.00 100] 215] 116] 338] 455] 165) 665] 726 NP
5 200 —120]60] —170(130] 45]180]230] 7.5]37.0)136.0]22.0] 73.0] 75.0] 128] 250 NP NP
1] 250 — 1251 65] — ] 80]140] 451200 250] 85| 42.0] 40.0{ 30.0] 86.0 NP
7 250 -1 251 70] — ] 90]155] 5.0)225]280] 11.0] 50.0{ 42.0{ 34.0] 103
8 300 - 130 75] —]95/[165] 5.5)240] 30.0] 13.5] 55.0 NP
@ 30)] — ] 30| 80| —J100[{175] 55]255 NP
10 35) —135]85] — 1105[185] 6.0 275
11 350 — 135100 —J115(100] 60] 285
12 350 — |35 95 —1125 NP
13 40)] — ] 40]100] 40]130
14 40] -1 40]105] 40] 140
15 40)] —140]105] 40] 145
16 451 - |50 NP
17 451 - 150 Note:WSFU means water supply fixture units.
18 45) - 150 GPM means gallons per minute.
10 500 - 160 FM means predominately flushometer type water closets or syphon jet urinals.
NP FT means predominately flush tank type water closets or wash down urinals.
NP means not permitted, velocities exceed 8 feet per second.
For using this table. round the calculated pressure loss due to friction
to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping.
Table 382.40-5
MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE L, ASTM BS8S; (C=150)
Pressure Pipe Diameter (in inches)
Loss Due
to Friction 12 347 1 1147 11/ yJ 212 3 4
(in Ibs. per|
100f of| | WsFU wsku | | wsku| | wsru| | wsru| | wsru WSFU |_wsru WSFU
Length) |GPM FM| FT | GeM FM| FT | cpM eM| FT | cpM M| P |cpM mM] FT | o] em] FT|oeM mv] BT | oeMf em| Fr]oeM mm] FT
0.5 05)] —105]20) —120}40) — |40 70)] —|90)110] 40]15.0]23.0] 7.5] 37.0] 40.0f 30.0] 86.0] 65.0] 00.0] 200 136] 462§ 561
1 10 —J10]25) — |25} 55] —|65]100] 40[130]160] 500230]330]175]6308590] 7208 170] ©40) 211] 345) 198 909) 923
2 150 -1 15]140] —140]85] — [105]145] 45]205]230] 7.5]37.0] 48.00 44.0] 120] 86.0f 175] 305 137] 468] 566] 288 | 1694 1694
3 2. — | 20[{50] —|60]105] 40140 185] 6.0]27.5] 20.0] 125§ 52.0] 60.0] 75.0] 175] 107] 283] 410] 169] €98| 752 208] 179 1792
4 200 —120]60] — 1700120 40 16.5]21.5] 7.0] 33.0] 34.0] 18.5] 66.0] 70.0] 108] 225] 110| 356 460 NP NP
5 25) — 1 25] 65| — | 80]140] 45]200]240] 80| 40.0f 38.0] 26.0] 80.0] 77.0] 136] 260 NP
6 250 -1 25]1 75 -] 95]1155] 5 22.5] 26.0] 0.0 45.0] 42.0] 33.0] 100 NP
7 300 —]30] 80) —]1100)16.5] 55|240]20.0] 12.5] 52.0] 44.0] 37.0] 107
8 JO0) -] 30] 85) — 1105180 6.0 26.5] 31.0] 15.0] 58.0 NP
2 35 -] 35]95] —[125]190] 60 28.0 NP
10 351 —135]1100] 40]130§200] 651300
11 401 — | 40]105] 40 140]205) 651310
12 40] — | 40])110] 40] 150 NP
13 4010 — | 40]) 115} 40]) 155
14 45) —150]120] 40 165
15 45] - 150 NP
16 50] - 160
17 s0] - 160 Note:WSFU means water supply fixture units.
18 so] - 160 GPM means gallons per minute
19 50 - 160 FM means predominately flushometer type water closets or syphon jet urinals.
20 55 - 5 FT means predominately flush tank type water closets or wash down urinals
NP NP means not permitted. velocities exceed 8§ feet per second.
For using this table. round the calculated pressure loss due to friction
to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping
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Table 382.40-6

MAXIMUM ALLOWABLE LOAD FOR COPPER TUBING-TYPE M, ASTM BS8: (C=150)

Pressure Pipe Diameter (in inches)
Loss Due
to Friction) 1127 347 17 1147 1127 2 2127 3 4
(in Ibs. peg
wof off | _WsFu WSFU [ wsFu [ wsFu [ wsru| | _wsru WSFU |_wsFu WSFU
Lengt) | cPM FM| FT |oeM FM| FT |oeM eM| FT |ceM FM| FT |ceM eM| T |cpM eM]| FT |GeM em| Fr{ceM eM| FT oM mM| FT
0.5 05) - Jos)20] —120]40] —140] 70] —]190J115] 40]155]23.00 7.5]37.0]42.0]35.0] 100] 67.0) 96.0] 210] 139 481] 577
1 10 —110]30) —130]60] —]70]105] 40]140]16.5] 55]24.0f 34.04 18.5| 66.0] 61.0] 77.0] 180] 97.0) 227] 360] 202| 945] 953
2 15 - 1151 45] — 150100 — J11.5]155] 50]225]240] 8.0]400] 50.00 48.0] 128) 85.0] 184) 315] 141] 493 588] 204] 17508 1750,
3 200 - 12055 —165]115] 40]155[195[ 6.5]20.0] 30.0] 13.5] 55.0] 62.0) 80.0] 185] 110 300 425] 174) 731] 776] 303 1835 1835
4 250 - 2501 65] — 1 80])130] 45]18.0{220{ 7.0]350]350]200] 70.0] 73.00 120] 240] 121 374] 484 NP NP
5 250 — 12501 75] —195]150] 50]21.5]250] 85]42.0]40.0f 30.0) 86.0] 72.0] 144] 270 NP
6 300 —|130]80] —1100]165] 55]240]280]11.0)50.0]440] 36.0] 106 NP
7 350 - | 35190 —|115]180] 60]265]30.0]135] 550]450]39.0f 112
8 350 — | 35) 05 — |125]19.5] 6.5 20.0] 32.0{ 17.0] 62.0 NP
o 40] - | 40]100] 40 13.0] 205] 65]31.0 NP
10 401 — 1 400110] 401 150]21.5] 7.0] 340
11 45) — 1 5001115] 40] 155 NP
12 45) -1 50]120] 40] 165
13 50] - | 600125 45]175
14 50] - | 60f125] 45]18.0
15 501 - 160 NP
16 551 - 5
17 551 - 5 Note:WSFU means water supply fixture units.
18 55) - 5 GPM means gallons per minute.
10 60 - 170 FM means predominately flushometer type water closets or syphon jet urinals
20 60 - 170 FT means predomunately flush tank type water closets or wash down urinals.
21 60 - 5 NP means not permitted, velocities exceed 8 feet per second.
NP For using this table, round the calculated pressure loss due to friction
to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping
Table 382.40-7
MAXINMUM ALLOWABLE LOAD FOR GALVANIZED STEEL PIPE, SCHEDULE 40, ASTM AS3; (C=150)
Pressure Pipe Diameter (in inches)
Loss Due
to Friction| 1727 34 17 114”7 1127 2 212 3" 47
(in Ibs. per|
100 ft. of |_wsFu WSFU |_wsFu |__wsFu |_wsFu |_wsru WSFU |_wsFu WSFU
Length) |GPM FM| FT |GPM FM| FT |GPM FM| FT |GPM M| FT |PM EM| FT |cPM EM| FT |PM EM| FT |GPM FM| FT |GPM EM] FT
05 05) —105]15] —]15]35] —|35]70] —190]110] 40]15.0]21.00 7.0] 32.0] 34.0] 18.5] 66.0| 60.0§ 75.0] 175] 123] 381] 490
1 10) —J10)25)] —|25]50] — | 60]105] 40]140]16.0] 50])23.0] 31.00 15.0] 57.08 49.0] 46.0] 124] 87.0] 180] 310] 179] 769] 805
2 150 — | 15] 40 — | 40| 75] — | 05]155] 50]225]23.0] 75]37.0] 45.00 38.0] 110§ 72.0] 116] 235] 127] 406] 511 ] 260] 1433 1435
3 200 —120]50] —J60]920)] — J115]190] 60]280]200]125]520] 56.0§65.0] 155]89.0] 188]) 320] 158] 607 683] 317] 1964 1966}
4 250 —125]155] —165]110] 40]150]220] 7.0]35.0] 34.0]18.5) 66.0] 65.0] 90 | 200] 104] 266) 395| 184] 809| 837 NP
5 300 —130]65] —]180]120] 40]165]250] 85]42.0]38.0] 26.0) 80.0] 740§ 124] 245] 118 350] 465 NP
6 Joy —l3ol 7o) —1o0)135] 45]1100)280]11.0] 500]420] 3308 100] 81,00 152] 2800 110] 358) 471
7 350 1351751 —1095]145] 45]1205]30.0] 13.5] 55.0] 46.0] 40.0§ 113 83.0§ 163] 293 NP
8 40] —140] 80] —110.0]16.0] 5.023.0]33.0]17.5] 63.0] 49.0] 46.0] 124 NP
9 40) — |1 40] 90] — 1115|170 55]25.0] 35.0] 20.0] 70.0] 50.0] 49.0] 131
10 45) — |1 50]95] —1125]180] 6.0 26.5] 37.0] 24.0] 76.0 NP
11 45) — | 50]100] 40] 13.0] 10.0] 6.0 | 28.0] 37.0| 24.0] 77.0
12 50) — | 60]105] 40] 140] 19.5] 6.5]20.0 NP
13 50] —160]11.0] 40]150]205] 651310
14 50] —160]11.0] 40]150]21.5] 7.0]33.0
15 551 — 5] 11.5] 40] 155 NP
16 551 - 51120] 40] 165
17 601 —170]125] 45]175
18 601 —170]130] 45]18.0
19 60)] — 1 70]130] 45] 185 Note:WSFU means water supply fixture units.
20 65] — | 80 NP GPM means gallons per minute
21 65] — |80 FM means predominately flushometer type water closets or syphon jet urinals.
22 700 — 190 FT means predomunately flush tank type water closets or wash down urinals.
23 700 — 190 NP means not permitted. velocities exceed 8 feet per second.
24 7001 — ] 90 For using this table. round the calculated pressure loss due to friction
25 S —Jos to the next higher number shown.
NP SPS 382.40(7) (f) and (g) specifies minimum sizes for water distribution piping.
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Table 382.40-8
CHLORINATED POLYVINYL CHLORIDE TUBING, ASTM D2846 and F442, SDR 11: (C=150)

FT means predominately flush tank type water closets or wash down urinals.

NP means — not permitted. velocities exceed § feet per second.

For using this table, round the calculated pressure loss due to friction

to the next higher number shown.

SP5382.40(7

) (f) and (g) specifies mininmm sizes for water distribution piping.

Pressure Pipe Diameter (in inches)
Loss Due
to Friction 1/2 34 17 1147 112 2”
(in Ibs. per
100 ft. of WSFU WSFU WSFU WSFU WSFU WSFU
Length) GPM | FM FT GPM | FM FT GEM | FM FT GPM | FM FT GPM | FM FT GPM ) FM FT
05 (.5 — 0.5 15 — 15 3.0 — 3.0 5.0 — 6.0 8.0 — 10.0 16.0 5.0 23.0
1 0.5 = 0.5 20 - 2.0 4.0 = 4.0 7.5 - 95 11.5 4.0 15.5 23.0 7.5 37.0
2 1.0 - 1.0 3.0 - 3.0 6.0 - 7.0 10.5 4.0 14.0 16.5 5.5 24.0 34.0 18.5 66.0
3 15 = 1.5 4.0 - 4.0 8.0 = 10.0 13.5 45 19.0 | 21.0 1.0 32.0 ) 420 ] 330 100
4 1.5 — 1.5 4.5 — 5.0 0.0 — 11.5 15.5 5.0 225 | 240 8.0 40.0 50.0 | 480 128
5 2.0 = 2.0 3.0 - 6.0 105 4.0 14.0 17.5 3.5 255 1 270 10.0 47.0 56.0 | 650 155
6 2.0 - 2.0 6.0 - 7.0 11.5 4.0 15.5 195 6.5 200 1 300 13.5 55.0 59.0 73.0 171
7 20 = 20 6.5 - 80 125 45 175 ) 215 10 330) 3300 175 ] 63.0 NP
8 2.5 = 2.5 7.0 - 9.0 135 4.5 19.0 23.0 7.5 37.0 1 340 10.0 68.0 |
9 25 = 25 10 - 2.0 145 45 205 ] 240 8.0 40.0 NP
10 2.5 = 2.5 7.5 - 9.5 15.0 5.0 215 24.0 8.0 41.0
11 3.0 - 3.0 8.0 - 10.0 16.0 5.0 23.0 NP
12 3.0 = 3.0 8.5 - 10.5 16.5 5.5 24.0
13 3.0 — 3.0 0.0 — 115 NP
14 3.0 = 3.0 95 - 12.5
15 3.5 - S 95 - 12.5
16 3.5 = 3 10.0 4.0 13.0
17 3.5 — 5 NP Note: WSFU means water supply fixture units.
18 4.0 = 4.0 GPM means gallons per minute.
19 40 — 40 FM means predominately flushometer type water closets or syphon jet urinals.
j(l) jg : ig FT means predominately flush tank type water closets or wash down urinals.
2 20 — 1.0 NP means not permitted, velocities exceed 8 feet per second
23 45 — 5.0 For using this table. round the calculated pressure loss due to friction
P to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping.
Table 382.40-9
MAXIMUM ALLOWABLE LOAD FOR CROSSLINKED POLYETHYLENE (PEX) TUBING,
ASTM F876 and F877; (C=150)
Pressure Pipe Diameter (in inches)
Loss Due
to Friction 12 58" kIt 17 114 1127 r
(in Ibs. per
100 £. of WSFU WSFU WSFU WSFU WSFU WSFU WSFU
Lenzth) GPIiI FM FT GEM FIL’I FT GPM FM FT GPIiI M FT GPM FIL{ FT GPM FM FT GPM M FT
05 0.5 - 0.5 - 0.5 10 - ] 25 - 25 4.0 - 40 | 65 - 80 | 135 | 45 | 150
1 0.5 — 0.3 — 1.0 15 - 1.5 3.5 — 35 6.0 — 7.0 9.5 - 12.5 19.5 6.5 25.0
2 1.0 — 1.0 — 1.5 25 — 215 5.0 — 6.0 9.0 — 11.5 14.0 4.5 20.0 28.0 11.0 50.0
3 1.0 — 1.0 — 20 3.0 - 3.0 6.5 — 8.0 11.0 4.0 15.0 17.5 5.5 255 36.0 220 73.0
4 5 — 1.5 — 25 4.0 - 4.0 7.5 — 9.5 13.0 4.5 18.0 205 6.5 310 42.0 33.0 100
5 5 — 1.5 — 3.0 4.5 — 5.0 8.5 — 10.5 15.0 5.0 215 23.0 7.5 37.0 47.0 42.0 116
] 2.0 — 2 — 3.0 5.0 - 6.0 9.5 — 125 16.5 55 240 25.0 8.5 420 51.0 53.0 135
7 2.0 — 2.0 - 3.5 5.5 = 65 | 105 | 40 | 140 | 180 | 60 | 265 ]| 280 | m0 | s00 NP
8 2.0 — 20 — 35 55 - 6.5 11.0 40 15.0 19.0 6.0 28.0 30.0 135 55.0
9 15 — 25 — 4.0 6.0 - 7.0 120 40 16.5 20.5 6.5 3.0 NP
10 215 — 23 — 4.0 6.5 — 8.0 125 43 17.5 215 7.0 34.0
11 15 — 25 — 5.0 7.0 - 9.0 13.5 43 19.0 NP
12 25 - 25 - 5.0 70 - 50 | 140 | 45 | 200
13 3.0 — 3.0 — 6.0 7.5 — 5 14.5 43 20.5
14 3.0 — 30 — 6.0 8.0 - 10.0 NP
15 3.0 — 30 — 6.5 8.0 - 10.0
16 3.0 — 30 — 6.5 85 - 105
17 3 - 3.5 - 6.5 8.5 - 110
18 5 — 35 — 7.0 NP
19 5 - 35 - 70
20 5 — 3.3 — 7.5 Note:  WSFU means water supply fixture units.
21 4.0 — 4.0 NP GPM means gallons per minute.
NP FM means predominately flushometer type water closets or syphon jet urinals.
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Table 382.40-10
MAXTIMUM ALLOWABLE LOAD FOR CHLORINATED POLYVINYL CHLORIDE TUBING, ASTM F442, SDR 13.5; (C=150)

Pressure Pipe Diameter !iﬂ inches)
Loss Due
to Friction EIE 1" 114 1127 2 21 3
(in Ibs. per
100 ft. of WSFU WSFU WSFU WSFU WSFU WSFU WSFU
Length) | GPM| FM | FT |GPM| FM | FT | GPM) FM | FT | GPM] FM | FT | GPM| FM | FT | GPM| FM | FT | GPM| FM | FT
05 2.5 — 25 45 — 50 00 — 1151 150) 45 1 1804 2301 75 | 370| 3801 260 800] 650] 2001 200
1 3.5 — 3.5 7.0 — 00 | 130 45 | 180] 185) 60 ) 275) 340 185] 660 560 650 155 | 940 211 J 345
2 55 - 6.5 100] 40 | 130] 100 60 | 280) 270 100} 470 490 460] 124 ] 820 156 ] 285 | 138 | 475 | 572
3 7.0 - 00 | 125 45 |1 175] 230 75 1 370) 340 185) 660 620 ] 800 )] 185 | 102 | 255) 385 | 170 ] 703 | 755
4 8.0 — 100] 150] 50 | 215] 270) 100 470] 4000 300 8.0]) 720 116 | 235 ] 114 | 331 ] 440 NP
5 0.0 — 115] 165) 55 | 240] 310] 150 570] 4500 380 110 ] 780 | 142 | 267 NP
6 100) 40 ) 130 185] 6.0 ] 275 340 185 66.0] 490] 4607 124 NP
7 110) 40 ) 150 200] 65 ] 300 3701 240 76.0] 5007 480] 128
8 115] 40 ) 155] 215] 70 ] 330 380] 260] 80.0 NP
9 125] 45 ) 175 230] 75 ] 370 NP
10 13.0 5 | 180 230] 75 ] 390
1 14'? :: 20'[} =F Nm‘f‘ﬁSFU means water supply fixture units.
12 1451 451 205 GPM means gallons per minute.
13 145] 5001 215 FM means predommately flushometer type water closets or syphon jet urinals.
NP FT means predomunately flush tank type water closets or wash down urinals.
- NP means not permitted. velocities exceed 8 feet per second.
For using this table, round the calculated pressure loss due to friction
to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping.
Approved for cold water use only.
Intended use 1s for MPP systems.
Table 3§2.40-11
MAXIMUM ALLOWABLE LOAD FOR POLYETHYLENE ALUMINUM POLYETHYLENE TUBING (PexAlPex), ASTM F1281: (C=150)
Pressure Pipe Diameter (in inches)
Loss Due
to Friction 12 5/8” 3/47 1
(in Ibs. per
100 ft. of WSFU WSFU WSFU WSFU
Length) GPM FM FT GPM FM FT GPM FM FT GPM FM FT
0.5 0.3 = 0.5 1.0 = 1.0 20 = 2.0 4.0 = 40
1 0.5 — 0.5 1.5 — 1.5 3.0 — 3.0 6.0 — 7.0
2 1.0 — 1.0 2.0 — 2.0 4.5 — 5.0 8.5 — 10.5
3 1.5 = 1.5 3.0 = 3.0 3.5 = 6.5 10.5 4.0 14.0
4 1.5 - 1.5 3.3 - 3.5 6.5 - 8.0 12.5 4.5 17.5
5 20 — 2.0 4.0 — 4.0 7.0 — 0.0 14.0 45 20.0
53 2.0 — 20 4.0 — 4.0 8.0 — 10.0 15.5 5.0 225
7 23 = 2.5 435 = 5.0 8.5 = 10.5 17.0 5.5 25.0
8 2.3 — 2.5 5.0 — 6.0 0.3 — 12.5 18.0 6.0 26.5
] 235 — 25 5.5 — 6.5 10.0 4.0 13.0 10.5 6.5 20.0
10 3.0 = 3.0 3.5 = 6.5 10.5 4.0 14.0 20.5 0.5 31.0
11 3.0 — 3.0 6.0 — 7.0 11.0 4.0 15.0 20.5 0.5 32.0
12 3.0 — 3.0 6.0 — 7.0 11.5 4.0 15.5 NP
13 3.5 = 3.5 6.5 = 8.0 12.5 4.5 175
14 3.3 = 35 7.0 = 9.0 NP
15 3.5 — 35 7.0 — 0.0
16 3.5 — 35 1.5 — 05
17 4.0 = 4.0 NP
18 4.0 = 4.0
19 4.0 — 40 Note:  WSFU means water supply fixture units.
20 4.0 — 4.0 GPM means gallons per minute.
21 45 — 5.0 FM means predominately flushometer type water closets or syphon jet urinals.
NP FT means predominately flush tank type water closets or wash down urinals.

NP means not permitted, velocities exceed 8 feet per second.
For using this table, round the calculated pressure loss due to friction
to the next higher number shown.
SPS 382.40 (7) (f) and (g) specifies minimum sizes for water distribution piping.
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Appendix
C

Multipurpose Piping Calculation
Worksheets
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WATER CALCULATION WORKSHEET FOR

NAME/ADDRESS OF PROJECT

INFORMATION REQUIRED TO CALCULATE WATER SERVICE SIZE

1k Demand of building in gallons per minute. WSFU's = (GPM)
2. Difference in elevation from main or external pressure tank to building control valve. (feet)
3 Size of the water meter. (When applicable) &/8" _  3/4" 1" 112" 2" 3" 4 6
4. Developed length from main or external pressure tank to building control valve. (feet)
3. Low pressure at main in street or external pressure tank. (psig)
CALCULATE WATER SERVICE PRESSURE LOSS
6. Low pressure at main in street or external pressure tank. (value of # 5 above)
7. Water service diameter is . Material is . Pressure loss
per 100 ft = psi. X (decimal equivalent of service length, i.e.; 65t = .65)
(Subtract line 7. from line 6.) subtotal
8. Determine pressure gain or loss due to elevation,
(multiply the value of # 2 above by .434) value of “8”
9. Available pressure after the bldg. control valve. (Subtract or add line 8. Enter in “B".) subtotal
CALCULATE THE PRESSURE AVAILABLE FOR UNIFORM LOSS (VALUE OF “A")
B. Available pressure after the bldg. control valve. (from “9" above) Value of "B"
C. Pressure loss of water meter (when meter is required or installed) Value of “C"
(Subtract line C. from line B.) subtotal
D. Pressure at controlling fixture. Value of “D"
(Controlling fixture is )
(Subtract the value of D.) subtotal
= Difference in elevation between the building control valve
and the controlling fixture in feet X .434 psifft. Value of “E”
(Subtract the value of E.) subtotal
F. Pressure loss due to water treatment devices, instantaneous
water heaters and backflow preventers which serve the
controlling fixture. Value of “F"
(Pressure loss due to )
(Subtract the value of F.) subtotal
G. Developed length from building control valve to controlling
fixture in feet X156 Value of “G"
(Divide by the value of G.) subtotal
(Water distribution piping material is )
Multiply by 100
A Pressure available for uniform loss “AT =

SBD - 10717 - E (n. 3/01)
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FIRE-WATER CALC YORKSHEET FOR

[Bazed upon the Hazen-'williams Formula] HAHE/ARDRESS OF FROJECT

INFORMATION REQUIRED TO CALCULATE WATER SERYICE SIZE

Frint |

1. Eprinkler Demand: 1 Eprinkler [gpm] 2 Eprinklers [gpm] Tatal GPM =

Eprinkler Fanufacturer; Plodel # E-Fackor;
2. Difference in clevakion from main ko extermal pressure bank or to building control valve, [Feet]
3. Bige of the water meter when applicable. Example; 516, 54,1, 2, 3, 4.
4. Developed length From main or sxternal pressuee tank bo building conkral valve, [Freck]
5. Low pressure ak mainin streck or external preszurs tank. [p=ig]

CALCULATE WATER SERYICE PRESSURE LOSS

G.  Low pressure ab mainin streck or external pressure tank, [valoe of 15 above)
T, wihaker service diameter iz flaterial iz Prezsure loss

per 100 fr = psi X [decimal equivalent of service length, e 65 fk = 0.65]

[Eubtract line 7. From line 6.) zubkatal
. Determine pressure gain o lozs due ko clevation, [multiply the value of #2 above by 0,454 value of "&"
3. Available pressure after the bldg. Contral valve, [zubtrack or add line & Enker in "E".] zubtotal
CALCULATE THE PRESSURE AYAILABLE FOR UNIFORM LOSS [YALUE OF =,
E. Available pressure after the building control valve, [from "3" abowve] value of "B
. Pressure loss of water meter, [when meter iz required or installzd) value of "2
[subkract line C. From B.] subtotal

0. Prezzure at contralling sprinkler]z]. value of "0O"

[contralling zprinkler[=] is 1

[Fubstrack the value of O] zubtotal

E. Difference in clevaktion between the building contral valve and

the cankralling sprinkler[=] in Fect; ¥ 0434 psiffr. value of "E"

[zubtrack the value of E.) subtotal

F. Prezzure loss due kaowater breatment devices, instankaneous water heakers and backflaw

preventers which serve the contralling fixture, value of "F"

Pressure loss due ko [subkract the value of F subtotal
G.  DOeveloped length From building contral valve to contralling sprinkler in feck 15 value of "G"

[divide by the value of 5G] zubtotal
[Make: Excesive number of Fitkings refer ba material fitting prezsure loss tables]
water distribution piping makerial is: I
[multiply by 100] 100

A, Pressure available For uniform loss “AT =
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Segmented Method: May Be Used Only For MPP Systems Connected to 4” Municipal Main or Larger

MULTIPURPOSE PIPING CALCULATION WORKSHEET FOR

AREA WHICH IS BEING SERVED

INFORMATION REQUIRED TO CALCULATE WATER SERVICE DIAMETER

1. Sprinkler demand 1sprinkler __, 2 sprinklers __, add 5 gpm for 2 family dwelling __ (GPM)

2 Difference in elevation from main or external pressure tank to building control valve. (feet)

3. Size of the water meter. (When applicable) 5/8" __, 3/4" 1" 11/2" 2" 3 __ 4 6

4, Developed length from main or external pressure tank to building control valve. ( feet)

CALCULATE WATER SERVICE PRESSURE LOSS

8, Low pressure at main in street or external pressure tank.

6. Water service diameter is . Material is . Pressure loss

per 100 ft = psi. X (decimal equivalent of service length, i.e.; 65t = .65)

(Subtract line 6 from line 5.) subtotal

7. Determine pressure gain or loss due to elevation,

(multiply the value of # 2 above by .434) value of “7”

8. Available pressure. . (Add or subtract the value of “7".) subtotal

8. Pressure loss of water meter (when meter is required or installed) value of “g@"

10. Available pressure after the building control valve. (Subtract line 9 from line 8.) subtotal

11. Pressure loss through water softeners, filters and devices which serve this system......... ...

12. Available pressure before segment loss, (Subtract line 11 from line 10.) subtotal

Sprinkler 1 Sprinkler 2 Segment 1 Segment 2 Segment 3 Segment 4

Pipe size

Material

GPM

Elevation

Qty. | Equiv. Qty. Equiv. Qty. Equiv. Qty. Equiv. | Qty. Equiv. Qty. | Equiv.

45 Ell

90 Ell

Q0L.T El

Tee, brahch

Tee, run

Coupling

Adapter

Gate viv.

Ball viv.

Pipe length | XXX HHKX XXX XXX XXX HKXX

(a) Total Equiv. Length

(b) Loss Per Foot
(c) Loss (a) x (b)

(d) Elev. Loss
(
(

€) Sprinkler psig

f) Total (c +d+e) (g) Total loss from Segments 1 through 4 ... ...

(h) Pressure loss from the most demanding sprinkler segment. (Line (f), Sprinkler 1 or Sprinkler2)............
(1) Pressure required at the building control valve or after the device listed in line 11.  (Line (g) + line (h) ).....

(j) Pressure available from line 12. (Must be equal to or greater than line (i) above)............cooeeeeiviiieeeeennn.n.




CPVC Tube ASTM F-442 SDR 13.5 (C= 150)

Copper Tube Type M ASTM B88 (C = 150)

Flow | 3/4inch | 1 inch 11/4 1172 2 inch Flow | 3/4inch | 1 inch 11/4 1172 2 inch
rate Pressure | Pressure | inch inch Pressure rate Pressure | Pressure | inch inch Pressure
(gpm) | loss/ft loss/ft Pressure | Pressure | loss/ft (gpm) | loss/ft loss/ft Pressure | Pressure | loss/ft
loss/ft loss/ft loss/ft loss/ft
10 058 019 .006 .003 .001 10 084 023 .009 .004 .001
11 070 023 .007 .004 .001 11 100 028 010 005 .001
12 .082 027 008 004 .001 12 118 033 012 005 .001
13 .095 031 .010 .005 .002 13 137 .038 014 .006 .002
14 109 035 011 .006 002 14 157 044 016 007 .002
15 124 040 013 .006 .002 15 178 .049 019 008 .002
16 139 045 014 007 .002 16 201 056 021 .009 .002
17 156 051 .016 .008 .003 17 224 062 .023 010 .003
18 173 056 018 .009 .003 18 249 069 026 011 .003
19 192 .062 .020 010 003 19 276 077 029 013 .003
20 211 069 022 011 004 20 303 084 032 014 .004
21 231 075 .024 012 .004 21 332 092 035 015 .004
22 251 082 026 013 .004 22 362 101 .038 017 .004
23 273 .089 .028 014 .005 23 393 109 041 018 .005
24 295 .096 .030 016 .005 24 425 118 044 020 .005
25 318 104 .033 017 .006 25 458 127 048 021 .006
26 342 A11 L0358 018 .006 26 493 137 051 023 .006
7 367 119 .038 019 .006 27 529 147 055 .024 .006
28 393 128 041 021 .007 28 565 A57 059 026 .007
29 419 A36 043 .022 007 29 .603 168 .063 .028 007
30 446 145 046 .024 .008 30 642 179 067 030 008
31 474 154 049 025 008 31 .683 190 071 031 008
32 .503 164 052 027 .009 32 724 201 075 033 009
33 533 173 .055 .028 .009 33 766 213 .080 .035 .009
34 563 183 .058 .030 .010 34 810 225 .084 037 .010
35 594 193 .061 .032 010 35 855 238 .089 .039 .010
36 .626 203 065 .033 011 36 .900 250 094 041 011
37 658 214 .068 .035 012 37 947 263 .099 044 011
38 .692 225 071 037 012 38 995 277 104 046 011
39 726 236 075 .039 013 39 1.044 290 109 048 013
40 761 247 .078 040 .013 40 1.094 304 114 050 013
CPVC ASTM F-442 Copper Type M ASTM B88
Equivalent length of Pipe in Fittings Equivalent length of Pipe in  Fittings

3/4 1 11/4 112 2 3/4 1 114 | 1172 >
45ell 1 1 2 2 2 45 ell 0 2 1 2 3
90 ell T 7 8 9 11 g0 ell 2 3 3 5 7
Coupling 1 1 1 1 1 90L. T ell 0 3 2 2 4
Tee on branch 3 5 6 8 10 Tee on branch 4 8 7 9 13
Tee on run 1 1 1 1 1 Tee on run 1 3 2 3 5

Equivalent length of Pipe in Valves
3/4 1 11/4 11/2 2

Gate Valve 0 0 0 0 1
Full flow ball valve 0 0 0 0 1
Check Valve 0 8 8 11 14
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WATER CALCULATION WORKSHEET INSTRUCTIONS

The front cover of this pamphlet is a standard water calculation worksheet. The multipurpose piping system must be sized for the
water distribution and multipurpose piping system. Use the front cover to do the water sizing as you would for any system without
sprinklers. Next do the calculations for the multipurpose system with the pages that follow. The multipurpose piping must be sized to
meet the requirements of both systems.

SPRINKLER CALCULATION WORKSHEET INSTRUCTIONS

FILL IN THE SEGMENT LOSS TABLE

There are 6 columns provided for calculating the loss from friction through the length of piping. Generally a Segment is defined ag
the equivalent length of pipe of a given size. The first two segments are intended to be used for the sprinklers in a multiple sprinkler
compartment. Only one column is required when sizing for a single sprinkler compartment.

Fill in the top 4 rows of the sprinkler columns first. The pipe size, material, gpm (flow rate) through the segment and elevation from
the control valve to the sprinkler.

The column headed “Qty.™ 1s provided for the number of each of the fittings in the rows. The column headed “Equiv.” 1s the
equivalent feet of the fittings multiplied by the quantity of the fittings, i.e. 6 -1 % copper 90 degree ell’s (@ 3 equivalent feet for each
equals 18 equivalent feet in the 90 Ell row.

The last row (Pipe length) is for entering the actual length of pipe (in feet) in the segment.

If the worksheet is being filled in for a multiple sprinkler compartment and you are not sure which sprinkler in the compartment is the
most demanding, complete both sprinkler columns including all fittings and pipe for each sprinkler back to the point where they are
both served by one common tee. Include that tee in the column. If the pipe diameter increases before the common tee, use one or
more of the Segment columns to include the piping, The most demanding sprinkler in the compartment must be used in the
calculation.

Line (a) Add the “Equiv.” column from “45 Ell” down through “Pipe length”.

Line (b) Go to the appropriate table on the opposite page; find the pipe size and gpm in that segment. The number in the intersecting
row and column is the loss per foot. Le. 26 gpm through a 1 %4 * Copper tube type M equals a .051 pressure loss per foot.

Line (¢) Multiply (a) the Total Equivalent Length by (b) pressure loss per foot. Enter the total in each of the columns.

Line (d) Enter the elevation loss from the building control valve to the sprinkler (height x .434). (Sprinkler columns only).

Line (e) Each sprinkler has a pressure required to supply the gpm for the coverage area. This is part of the listing, i.e. For a coverage
area of 12ft x 12ft a single sprinkler may require a minimum flow of 12 gpm and residual pressure of 11.8. Enter the pressure of 11.8.
Line (f) Add rows (c), (d) and (e). This is the loss from the sprinkler or sprinklers. Compare the two sprinkler columnns and any
additional Segments for the sprinkler. The sprinkler with the greatest loss 13 the most demanding,

Onee you have determined the most demanding sprinkler, the combined gpm from the two sprinklers can be used to determine the loss
from the water service, water meter and piping upstream. Continue by filling in the Segment columns that include the balance of the
piping back to the building control valve or an appliance or device that creates an additional pressure loss.

Line (g) Add the loss from each Segment from line (¢). Include only the Segments.

Line (h) Enter pressure required by the most demanding sprinkler. From line (f), Sprinkler 1 or Sprinkler 2.

Line (i) Add line (g) and line (h). The result is the pressure required at the building control valve or after an appliance or other device
that creates an additional pressure loss.

CALCULATE WATER SERVICE PRESSURE LOSS

Line 1. Place an “X” to indicate the number of design sprinklers, 1 sprinkler or 2 sprinklers. Also place an “X” if the projectis a 2
family dwelling. Write in the gpm demand from the design sprinklers (maximum of 2) and any additional as a result of serving a 2
family dwelling. Tt will be used for determining the pressure loss through the water service and water meter.

Line 5. Determine the low pressure at the main or an external pressure tank. You may need to contact the water purveyor for this
information. If the system is being served by a well with an internal pressure tank, enter the low pressure at the internal pressure tank
in line 8.

Continue to fill in lines 6 through line 12.

Line (j) Enter the remaining pressure from line 12.
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