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FIGURE B.l{o) Suction Nozzle with Anti-Vortex Plate for Welded Suction Tanks. (See A I4.2.13.2.)

Tank intsrior

m
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>
i . Tank bottom
For Sl units, 1in. = 25.4 mm. e v, A 5K e,

FIGURE B.lip) Typical Suction Nozzle with AntiVortex

Plate for Lap] ointed Boleed Tanks. (Sce A 14, 2 13.2.) FIGURE B.1(q) Typical Suction Nozzle with And-Voriesx

Plate for Flange Jointed Bolted Steel Tanks. (See A I4.2.13.2.)
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1.4.22 for anti-vortex plate detail.

The plate is mounted parallel to the floor of the tank at a height at least half the diameter of the
suction pipe but not less than 6 in. (152 mm) above the tank floor and is connected to a long turn elbow
that connects to the discharge flange installed in the wall of the tank. Water that flows out of the tank
drops under the plate, up through the hole, up into the elbow, and out the discharge flange into the
suction pipe. By forcing the water to follow this path, the creation of a vortex is prevented. See Exhibit
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When water discharges at or near the bottom of an above grade storage tank or holding basin, a vortex
forms as the water level lowers, and without an anti-vortex plate, air will be introduced into the suction
pipe. A similar phenomenon occurs when a sink full of water empties through its drain. If this vortex
were allowed to develop in a suction tank, it would result in turbulence (air bubbles) in the suction pipe
and cause damage to the pump. To prevent this from happening, an anti-vortex plate is placed in the
bottom of the tank and connected to the discharge flange of the tank.
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A.3.3.17.2 Indicating Valve. Examples are outside screw and yoke (OS&Y) gate valves,
butterfly valves. and underground gate valves with indicator posts.

OS &Y (e (o Y butterfly Jie uae S plisinl dl> (§ @
Asuall Jg309 (uaseall 1 Ao 10 ddlue 845 o3y @

4.28.3.1 Where a backfiow preventer with butterfly control valves is installed in the suction
pipe, the backflow preventer is required to be at least 50 ft (15.2 m) from the pump suction
flange (as measured along the route of pipe) in accordance with 4.15.5.2.
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INSTALLATION OF STATIONARY PUMPS FOR FIRE PROTECTION

Table 4.27(a) Summary of Centrifugal Fire Pump Data (U.S. Customary)

Minimum Pipe Sizes (Nominal) (in.)
Relief Valve Number and Size Hose Header

Pump Rating (gpm)I Suction** Discharge®  Relief Valve Discharge Meter Device of Hose Valves Supply
25 1 1 % 1 1% 1= 1% 1
50 1% 1%, 1Y, 1% 2 1—1% 1%

e 3 7. 3 % P 7
150 % 7% p4 7% 3 T—2% %
200 3 3 2 2V, 3 1— 9% 2%
250 3% 3 2 2% 3% 1—29% 3
300 4 4 2V, 3 3% 1—9% 3
400 4 4 3 5 4 2—2% 4
450 5 5 3 5 4 2—2Y% 4
500 5 5 3 5 5 2 — 2% 4

i I 6 6 4 6 5 3 — 2% 6 1
1000 ] 6 1 3 6 41— 2% 6
1250 8 8 6 8 6 6 —2% 8
1500 8 8 6 8 8 6—2% 8
2000 10 10 6 10 8 6 —2% 8
2500 10 10 6 10 8 8 —2% 10
3000 12 12 8 12 8 12 —2% 10
3500 12 12 8 12 10 12 —2% 12
4000 14 12 8 14 10 16 — 2% 12
4500 16 14 8 14 10 16 — 2% 12
5000 16 14 8 14 10 20 — 2% 12

Notes:

(1) The pressure relief valve is permitted to be sized in accordance with 4.19.2.1.

(2) The pressure relief valve discharge is permitted to be sized in accordance with 4.19.6.2.
(3) The flowmeter device is permitted to be sized in accordance with 4.21.2.3.

(4) The hose header supply is permitted to be sized in accordance with 4.21.3.4.

*Actual diameter of pump flange is permitted to be different from pipe diameter.

"Applies only to that portion of suction pipe specified in 4.15.3.3.

“Suction pipe sizes in Table 4.27(a) are based on a maximum velocity at 150 percent rated capacity to 15 ft/sec (4.6 m/sec) in most cases.
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One guideline that has been successfully used to size pressure maintenance pumps is to
select a pump that will make up the allowable leakage rate in 10 minutes or 1 gpm (3.8 L/
min), whichever is larger.

plail) dygllaall 335 dusS 0 %) (30 330N (p0 4sS a3 g3l 3y e Lol @

A rule of thumb for sizing jockey pumps supplying underground piping is to use 1 percent of the
fire pump rated capacity and add 10 psi (0.7 bar) to the pressure rating of the fire pump.

For example, a fire pump with a rated capacity of 1000 gpm at 100 psi (3785 L/min at 6.9 bar):
Jockey pump flow

1000 gpm X 1% = 10 gpm

0L SV + plladl bais 35 Syl dsunn oo @

Fire pump rating (100 psi) + 10 psi = 110 psi

Therefore, the jockey pump rating would be 10 gpm at 110 psi (37.8 L/min at 7.6 bar).

An exception to this general rule is when older underground systems leak excessively. In such a
case, the jockey pump capacity should be increased further, based on the leakage rate of the under-
ground system.
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4.15.7 Maultiple Pumps. Where a single suction pipe supplies more than one pump, the
suction pipe layout at the pumps shall be arranged so that each pump will receive its propor-

tional supply.

Thie use of multiple pumips may be required for several reasons, such as to increase flow, to increase pressure,
or to provide redundancy. The following are examples of multiple pumps arranged to meet these objectives.

Scenario 1. Multiple fire pumps arranged in parallel operating simultaneously without redundant
(backup) pumps.

The following list identifies some applications where simultaneous operation of multiple pump may be
required to meet the fire protection system demandis):

1. Simultaneous operation of multiple deluge systems that may be required in aircraft hangers and
refineries

2. Fire fighting, including extinguishing and exposure protection in refineries and chemical plants

3. High water—demand mitigation systems

In the above applications, two or more pumps installed in parallel may be required to meet the
water demand of the fire protection system. In this scenario, common suction piping must be sized to
supply multiple pumps operating at 150 percent of rated volume. The suction pipe should be sized 5o
that the velocity does not exceed 15 ft/sec (4.57 m/sec) in any portion of the suction piping when all of
thie simultanegusly operating pumps are operating at 150 percent of rated capacity. As an example, if
three 5000 gpm (18,925 L/min) fire pumps operating simultaneously are required to meet a 14,500 gpm
(54,888 L/min) systerm demand, suction piping common to all three pumps must be sized for a flow of
3 x 1.5 x 5000 = 22,500 gpm {85,172 L/min). Flow rates in Schedule 30 pipe at a velocity of 15 ft/sec
{4.57 mysec) for pipe sizes up to 24 in. (600 mm) nominal diameter are shown in Commentary Table 1.4.3.
A flow rate of 22,500 gpm (85,172 L/min) would require a pipe with a minimum internal diameter of
24.76in. (629 mm) to limit the velocity of 15 ft/sec (4.57 m/sec). & 30 in. pipe in normally available pipe
sizes would be required for this example. Suction piping that is common to two pumps must be sized
for 2 x 1.5 x 5000 = 15,000 gpm (56,781 L/min). Commentary Table L4.3 indicates that a minimum 24
in. nominal pipe diameter is required. Suction piping that is common to only cne pump must be sized
for 1 x 1.5 = S000 = 7500 gpm (28,391 L/min). Commentary Table 1.4.3 indicates that a minimum 16 in.
nominal pipe diameter is required.

COMMENTARY TABLE 1.4.3 Flow Rates in Schedule 30 Pipe at a Velocity of 15 ft/sec (4.57 mésec)

Neminal Pipe Diameter Flow at Velocity of 15 ft/sec (4.57 m/sec)
in. mm gpm L fmin
8 200 2392 Q055
10 250 L 14281
12 300 5367 20317
14 350 G447 24,403
16 400 3630 32,858
18 450 10770 40,769
20 500 13256 50179
24 &00 19216 72,740
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FIGURE A.4.24(a) Horizontal Pump Shaft Rotation.
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flange.(See 4.15.6.3.1.)

(2) For horizontal split-case fire pumps, there should be a distance of not less than 10 diam-
eters of suction pipe for side connection (not recommended) to the fire pump suction
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FIGURE A.4.15.6 Right and Wrong Pump Suctions.
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Strain relief can be accomplished by means of a flexible joint such as that depicted in Exhibit 1.4.18 or
by a series of grooved couplings as shown in Exhibit 1.4.19. Flanged fittings are not flexible. When using
grooved couplings for strain relief, rigid grooved couplings should not be used. Deflection for most
nonrigid grooved couplings is on the order of 3% in. to 4'2 in./20 ft (89 mm to 114 mm/6 m) length of
pipe in sizes 6 in. to 8 in. (150 mm to 200 mm). A series of these grooved couplings in the suction pipe
provides flexibility if the pump or tank foundations begin to settle and should also provide for limited

movement due to expansion and contraction. [EPUPOSEENPIOVdINGSUCHSTaTEIENSTOBIEvant

The fire pump design should avoid the use of separate foundations for
the pump and the driver, particularly in earthquake-prone areas.
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6.3.2 Where necessary, the following fittings shall be provided:

(1) Eccentric tapered reducer at suction inlet

1. See 4.15.6.4. The ﬂat

portlon of_ with the actual reduction in pipe diameter taking place on the
bottom of the fitting (see Exhibit 1.6.7).

When the pump suction pipe is larger than the pump suction flange,

The discharge arrangement consists of a check wvalve, test header, discharge control valve, and a
bypass. A bypass is provided here, unlike in the other examples in this section, because the supply pressure
is of material value to the fire suppression system even without the pump (see 4.15.4.1). [AtRiSEXampletha
s0 an eccentric reducer is not needed. Require-
ments specific to centrifugal fire pumps can be found in Chapter 6.

Suction supply pipe Correct installation:
approaches suction flat portion of eccentric
flange horizontally reducer on top
Suction supply pipe \— Correct installation:
approaches vertically flat portion of eccentric
from above reducer on bottom
Suction supply pipe Correct installation:
Incorrect installation: approaches vertically flat portion of eccentric
eccentric reducer S holow DEisar o0 o
possible air pocket
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8.5.1 Gauges. A compound suction gauge and a discharge pressure gauge shall be
furnished.

A compound suction gauge is a gauge that is capable of reading negative and positive pressures. The dis-
charge pressure gauge is not required to be a compound gauge because it is assumed that the discharge
pressures will never be negative. Both gauges are needed to indicate the pressure boost across the pump.

M

&

:
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6.3.3 Automatic Air Release.

6.3.3.1 Unless the requirements of 6.3.3.2 are met, pumps that are automatically controlled
shall be provided with a listed float-operated air release valve having a nominal 0.50 in. (12.7
mm) minimum diameter discharged to atmosphere.

Air in the impeller can cause cavitation, damage the impeller, and negatively impact the pump perfor-
mance. Exhibit 1.6.11 illustrates an automatic air release valve.

EXHIBIT I.6.11 Automatic
Air Release Valve. (Courtesy of
Global Vision Inc.)

6.3.3.2 The requirements of 6.3.3.1 shall not apply to overhung impeller—type pumps with
top centerline discharge or that are vertically mounted to naturally vent the air.
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A.10.5.2.1 Installation of the pressure sensing line between the discharge check valve and I

the control valve is necessary to facilitate isolation of the jockey pump controller (and sensing I

line) for maintenance without having to drain the entire system. [See Figure A.4.31(a) and |

Figure A.4.31(b).] I
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4.31.1 For all pump installations, including jockey pumps, each controller shall have its own
individual pressure sensing line.

FAQ / Can the sensing line for a fire pump and pressure maintenance pump be combined
and installed as a single pipe?

Each pump controller, including the pressure maintenance pump controller, must have its own dedi-

cated sensing line. Except for water mist positive displacement pumping units, each pump, including

For example, if one line becomes obstructed, the other line is not
affected. See Exhibit 1.4.39 for an illustration of pressure sensing lines for a diesel-driven fire pump that
are combined and, therefore, not compliant with 4.31.1.
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4.31.3*% The pressure sensing line shall be brass, rigid copper pipe Types K, L, or M, or
Series 300 stainless steel pipe or tube, and the fittings ShallbEeEanNlS ) nominalsize]

A.4.31.3 The use of soft copper tubing is not permitted for a pressure sensing line because it
is easily damaged.

Differentiation must be made between nominal pipe sizes and nominal tube sizes. The
nominal pipe sizes are based on the approximate inside diameters of the pipe, whereas tube
sizes are based on outside diameters. For example, nominal ' in. (15 mm) copper Type K,
L. or M, or Series 300 stainless steel pipe would be equivalent to nominal 7% in. (16 mm) or
0.625 in. (15 mm) O.D. tube.
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Mot less than
Y2in. (15 mm)
brass pipe with
brass fittings
or equivalent

If water pulsation causes erratic operation
of the pressure switch or the recorder, a
supplemental air chamber or pulsation

damper might be \

needed. i~} Notless than 51t 0 in.
Lo (1524 mm) s

Indicating control valve ar
9 . Bronze check valves with

32 in. (2 mm) orifice drilled in
bronze or sinless steel

£

Contlrol panel
Suctian <|Pressure
19 switch

Connectto a
tapped boss
or other

suitable
outlet between "in. (15 mm) globe
the indicating : valves —
control valve =
< - T

and check valve / Yain_ (6 mm) plug Yain. (6 mm) plug

Y2 in. (15 mm) globe A B

valves Test connection at Aor B

Motes:

(1) Solenoid drain valve used for engine-driven fire pumps can be at
A, B, or inside controller enclosure.

(2) If water is clean, ground-face unions with noncorrosive diaphragms
drilled for %= in. orifices can be used in place of the check valves.

See Note
Fire = /
pump A
controller | ptinimum I
5ft(1.5m) |
Dlﬂ Fire §
Water J_ pump Fire
supply protection
system
D. <] Jockey
um|
pamp Minimum
5ft(1.5m)[h
Jockey \
pump L—== \
controller T~
See Note

Note: Check valves or ground-face unions complying with 4.31.4.

FIGURE A.4.31(b) Piping Connection for Pressure Sens-
ing Line (Diesel Fire Pump).

FIGURE A.4.31(a) Piping Connection for Each Automatic
Pressure Switch (for Electric-Driven and Diesel Fire Pump
and Jockey Pumps).

@ 00 lel MECH AHMED RADWAN +20 1021738384

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Page 23044 |
|



[ = = i e e

‘,_ — Pl \J

5 X PIPE DIA 2X PIPE DIA

To drain
or water
source

To drain
or water L1
source

To systems
(high lewvel)

%E Relief valve (if required)
ﬂﬂ Fire pump E 08 &Y valve ' Listed indicating valve

Ll

qp Flow meter [ Check valve _-l Fire pump controller

A.4.21.1.2 Outlets can be provided through the use of standard test headers, yard hydrants,
wall hydrants, or standpipe hose valves.
The following notes apply to Figure A.4.21.1.2(a) and Figure A.4.21.1.2(b):

(1) The distance from the flowmeter to either isolation valve should be as recommended by
the meter manufacturer.

(2) For horizontal split-case fire pumps, there should be a distance of not less than 10 diam-
eters of suction pipe for side connection (not recommended) to the fire pump suction
flange.(See 4.15.6.3.1.)

(3) Automatic air release should be provided if piping forms an inverted “U.” trapping air.

(4) The fire protection system should have outlets available to test the fire pump and suction
supply piping. (See A 4.21.3.1.)

(5) The closed loop meter arrangement will test only net pump performance. It does not test
the condition of the suction supply, valves, piping. and so forth.

(6) Return piping should be arranged so that no air can be trapped that would eventually end
up in the eye of the pump impeller.

(7) Turbulence in the water entering the pump should be avoided to eliminate cavitation,
which would reduce pump discharge and damage the pump impeller. For this reason,
side connection is not recommended.

(8) Prolonged recirculation can cause damaging heat buildup, unless some water is wasted.

(9) The flowmeter should be installed according to manufacturer’s instructions.

(10) Pressure sensing lines also need to be installed in accordance with 10.5.2.1. [See Figure
A4 3 a) and Figure A.4.31(b).J
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4.19.3 E@€ation! The relief valve shall be located between the pump and the pump dis-
charge check valve and shall be so attached that it can be readily remowved for repairs without
disturbing the piping.
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Relief Valve Jg=5 yad douxd oo @

20-24 INSTALLATION OF STATIONARY PUMPS FOR FIRE PROTECTION

Table 4.27(a) Summary of Centrifugal Fire Pump Data (U.S. Customary)

Minimum Pipe Sizes (Nominal) (in.)

Pump Rating (gpm)

Suction**

Discharge®

Relief Valve

Number and Size Hose Header

Relief Valve

Discharge

Meter Device of Hose Valves

Supply

25
50
100
150
200

1%
2

1
1%

2
2

.

%
1Y,
1%

1
1%

2
2%
2%

1
2

2%
3
3

1—1%
1—1%
1—2%
1—2Y%
1—2%

1
1%
2%

NN
[N

250
300
400
450
500

2%
3%
5
5

3%
3%

L

1—2Y%
1—2Y%
2—2%
2—2Y%
2—2%

1000
1250
1500
2000

10

Sxmo o |vue e

6

8
8
8
10

3—2%
4—2%
6—2%
6—2%
6— 2%

=l Sl e = B ]

2500
3000
3500
4000
4500
5000

10
12
12
14
16
16

10
12
12
12
14
14

10
12
12
14
14
14

8—2%
12—2%
12—2%
16 — 2%
16 — 2%
20 — 2%

— b
NN NN S

Notes:

(1) The pressure relief valve is permitted to be sized in accordance with 4.19.2.1.
(2) The pressure relief valve discharge is permitted to be sized in accordance with 4.19.6.2.
(3) The flowmeter device is permitted to be sized in accordance with 4.21.2.3.
(4) The hose header supply is permitted to be sized in accordance with 4.21.3.4.
*Actual diameter of pump flange is permitted to be different from pipe diameter.
"Applies only to that portion of suction pipe specified in 4.15.3.3.
“Suction pipe sizes in Table 4.27(a) are based on a maximum velocity at 150 percent rated capacity to 15 ft/sec (4.6 m/sec) in most cases.
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4.19.5* Discharge.

A.4.19.5 The relief valve cone should be piped to a point where water can be freely dis-
charged, preferably outside the building. If the relief valve discharge pipe is connected to an
underground drain, care should be taken that no steam drains enter near enough to work back
through the cone and into the pump room.

The discharge of the relief valve should preferably be piped to a water storage tank for safe discharge or
to the outside to discharge at a safe point. If discharge to a tank or a safe point outside is not possible,
discharge to a drain of adequate size and capacity to accept the maximum flow from any discharge
should be arranged.

4.19.5.1 The relief valve shall discharge into an open pipe or into a cone or funnel secured to
the outlet of the valve.

4.19.5.2 Water discharge from the relief valve shall be readily visible or easily detectable by
the pump operator.

4.19.5.3 Splashing of water into the pump room shall be avoided.

r
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|

|

|

|

|

|

|

|

I 4.19.5.4 If a closed-type cone is used, it shall be provided with means for detecting motion
1 of water through the cone.
|
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4.19.6.2.1 If the pipe employs more than one elbow, the next larger pipe size shall be used.
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4.19.6.3 Relief valve discharge piping returning water back to the supply source, such as an
aboveground storage tank, shall be run independently and not be combined with the discharge
from other relief valves.

AWl 8yguall )81 (Aol WYl jars uzgs @

4.19.7*% Discharge to Source of Supply. Where the relief valve is piped back to the
source of supply, the relief valve and piping shall have sufficient capacity to prevent pressure
from exceeding that for which system components are rated.

A.4.19.7 Where the relief valve discharges back to the source of supply, the back pressure
capabilities and limitations of the valve to be used should be determined. It might be neces-
sary to increase the size of the relief valve and piping above the minimum to obtain adequate
relief capacity due to back pressure restriction.

4.19.7.1 Where a pressure relief valve has been piped back to suction, a circulation relief
valve sized in accordance with 4.12.1.7 and 4.19.7 and discharged to atmosphere shall be
provided downstream of the pressure relief valve. The circulating relief valve shall actuate
below the opening set point of the pressure relief valve to ensure cooling of the pump during
churn operation.

Where a pressure relief valve discharge is piped back to the suction side of a fire pump (closed loop),
a circulation relief valve must be installed for cooling purposes (see A.4.19.1 and its commentary for
additional detail). The pressure setting of the circulation relief valve should be well below the pressure
relief valve setting but above the maximum suction pressure.

4.19.7.2 Where pump discharge water is piped back to pump suction and the pump is driven
by a diesel engine with heat exchanger cooling, the controller shall provide a visual indica-
tor and audible alarm and stop the engine when a high cooling water temperature signal as
required by 11.2.4.4.8 is received, provided there are no active emergency requirements for
the pump to run.

High water temperature supply to the diesel engine should not occur with proper design and opera-
tion but may occur when improper design or pressure relief valve failure causes water to recirculate
through the pressure relief valve. This requirement is intended to prevent damage to the engine under
nonemergency conditions; under emergency conditions the engine should continue to run even if it
results in damage to the engine.
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4.19.7.2.1 The requirements of 4.19.7.2 shall not apply when pump discharge water is being
piped back to a water storage reservoir.

The temperature change from energy added by the fire pump to water that is recirculated through a
water storage tank should be minimal.

4.19.8*% Discharge to Suction Reservoir. Where the supply of water to the pump is
taken from a suction reservoir of limited capacity, the drain pipe shall discharge into the reser-
voir at a point as far from the pump suction as is necessary to prevent the pump from drafting
air introduced by the drain pipe discharge.

A.4.19.8 When discharge enters the reservoir below minimum water level, there is not likely
to be an air problem. If it enters over the top of the reservoir, the air problem is reduced by
extending the discharge to below the normal water level.

4.19.9 Shutoff Valve. A shutoff valve shall not be installed in the relief valve supply or
discharge piping.

EXHIBIT 1.4.27 Pressure Relief
Valve Piped to Pump Suction
(Closed). (Courtesy of Stephan
Laforest, Summit Sprinkler
Design Services, Inc.)

Circulation
relief valve

Pressure

relief
valve

Suction Discharge
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The maximum discharge pressure for a variable speed pump is the churn pressure at rated speed plus
the maximum suction pressure. It is not expected that a diesel engine governor will fail and cause over-
speed conditions at the same time that the variable speed driver fails; therefore, the maximum pressure
for the diesel engine drive fire pump should be evaluated at rated speed.

A fire pump rated for 1500 gpm (5677 L/min) and 100 psi (6.9 bar) at 1750 rpm has a shutoff pres-
sure of 120 psi (8.3 bar). If a maximum of 45 psi (3.1 bar) static pressure is available from the city water
supply, the total pressure when the pump is running at churn at rated speed is 165 psi (13.1 bar).

Pressure increase at rated speed = 120 psi (8.3 bar)
120 psi + 45 psi (8.3 bar + 3.1 bar) = 165 psi (11.4 bar)

Pumps that create pressures less than the pressure rating of the fire pro-

tection system components [typically 175 psi (12.1 bar)] at 110 percent of
rated speed do not need a pressure relief valve. The example calculation
that follows illustrates the procedure used to determine if a pressure relief

Prior to the 1996 edition, NFPA 20 required the installation
of pressure relief valves for all diesel engine fire pumps.
This requirement was based on the assumption that, if
valve is needed. engines ran too fast (a condition known as overspeed), the
fire protection system would be exposed to pressures in
excess of the pressure ratings of the system components.
Because an overspeed shutdown device is required, the
technical committee believes that a pressure relief valve is
not needed on all diesel fire pump installations.

Pressure increase at 110 percent of rated speed = 110%* = 121%
120 psi (8.3 bar) x 1.21 = 145 psi (10 bar)
145 psi + 45 psi (10 bar + 3.1 bar) = 190 psi (13.1 bar)

if the fire protection system com-
ponents are rated at 175 psi (12.1 bar). A pressure relief valve is not required if the fire protection system
components are rated for 200 psi (13.8 bar) or higher.
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4.19.1.1% Pressure relief valves shall be used only where specifically permitted by this standard.

FAQ Does NFPA 20 permit the installation of main pressure relief valves in electric fire
pump systems?

N8 section in this standard specifically permits the use of a main pressure relief valve on an electric
fire pump, except where a variable speed driver is used. Variable speed drivers are required to default
to constant rated speed operation in the event the variable speed driver fails. If operating at constant
rated speed can result in system overpressurization, a pressure relief valve is required. The pressure
relief valve setting must be above the set pressure of the variable speed driver. The use of a main pres-
sure relief valve to trim excess pressure is considered to be poor design and should be avoided. Several
methods are available to cope with excessive pressures, such as the following:

1. A break tank
2. Avariable speed pressure limiting control device (see 11.2.4.3)
3. Other pressure regulating devices downstream of the fire pump discharge control valve
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7.2.2.2.4 The distance between the bottom of the strainer and the bottom of the wet pit shall
be at least one-half of the pump bowl diameter but not less than 12 in. (305 mm).

7.3.4 Suction Strainer.

sphere.

7.3.4.1 A cast or heavy fabricated, corrosion-resistant metal cone or baskei-type strainer shall
be attached to the suction manifold of the pump.

Cone strainers are used on well installations because their smaller diameter enables them to fit down
the well casing. Basket strainers are larger in diameter but shorter in height, enabling vertical turbines
to use the maximum available water in a wet pit (see Exhibit .7.2).

7.3.4.2 The suction strainer shall have a free area of at least four times the area of the suc-
tion connections, and the openings shall be sized to restrict the passage of a 0.5 in. (12.7 mm)

The openings in the strainer are sized to prevent clogging of the impeller, thus protecting the pump
from potentially damaging debris in the wet pit or well.

7.3.4.3 For installations in a wet pit, this suction strainer shall be required in addition to the
intake screen. (See Figure A.7.2.2.2.)

The suction strainer is required in addition to the intake screen because the intake screen alone could
allow passage of objects with sphere sizes larger than 0.5 in. (12.7 mm). Screens serve to protect the
pump from objects falling into the wet pit or biological growth that may occur in an open pond or
stream. These objects may clog the impeller or suction strainer.
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8.5.5% Suction Strainer.

ure A.8.5.5 for standard mesh sizes.)

Positive displacement pumps are more susceptible than other types of pumps to damage from debris in
the pumped fluid; therefore, a strainer in the suction piping is required for all positive displacement pumps.

A.8.5.5 Strainer recommended mesh size is based on the internal pump tolerances. (See Fig-

Mesh 20 40 60 80 100
Opening (in.) 0.034 | 0015 | 0.0092 | 0.007 | 0.0055
Opening (1) 860 380 230 190 140

available to the pump.

FIGURE A.8.5.5 Srandard Mesh Sizes.

8.5.5.1 Pumps shall be equipped with a removable and cleanable suction strainer installed at
least 10 pipe diameters from the pump suction inlet.

8.5.5.2 Suction strainer pressure drop shall be calculated to ensure that sufficient NPSH is

See 3.3.25.1 for the definition of NPSH and the commentary following 8.2.2 for more detailed informa-
tion on the term and the requirements for sufficient NPSH.

8.5.5.3 The net open area of the strainer shall be at least four times the area of the suction piping.

recommendation.

Chapter 4) when water supply protection is required by local authorities.

8.5.5.4 Strainer mesh size shall be in accordance with the pump manufacturer’s

8.5.6 Water Supply Protection. Design of the system shall include protection of potable
water supplies and prevention of cross connection or contamination.

The system designer must plan for backflow prevention devices in the design of the system. Many
water purveyors require protection of water supplies when chemicals such as foam/additives are used
in a fire protection system. NFPA 20 permits the use of a backflow prevention device or a break tank (see
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606.5.7 Tank drain pipes. A drain pipe with a valve
shall be provided at the lowest point of each tank to
permit emptying of the tank. The tank drain pipe shall
discharge as required for overflow pipes and shall not be
smaller in size than specified in Table 606.5.7.

TABLE 606.5.7
SIZE OF DRAIN PIPES FOR WATER TANKS

TANK CAPACITY (gallons)

DRAIN PIPE (inches)

Up to 750 1
751 to 1,500 1Y,
1,501 to 3,000 2
3,001 to 5,000 21,
5,000 to 7,500 3
Over 7,500 4

For SI: | inch =254 mm, 1 gallon =3.785 L.

TABLE 606.5.4
SIZES FOR OVERFLOW PIPES FOR WATER SUPPLY TANKS
MAXIMUM CAPACITY OF WATER | DIAMETER OF OVERFLOW PIPE
SUPPLY LINE TO TANK (gpm) (inches)

0-50 2

50— 150 21,

150 —200 3

200 — 400 4

400 - 700 5

700 - 1,000 6

Over 1,000 8

For SI: 1 inch=25.4 mm, 1 gallon per minute = 3.785 L/m.
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In addition to the requirements of NFPA 25 for engine-driven pumps, the engine should be kept
clean and dry. The fuel tank should be kept at a level at least capable of running the engine for 6
hours at peak load. The crankcase oil should be checked to see that it is at the proper level, that it
has not become fouled, and that it has not lost its viscosity. Additionally, the strainers in the cooling
water system should be cleaned, and the specific gravity of the battery electrolyte should be checked
monthly.

FAQ / How is a fuel storage tank sized?

An example of how to size a fuel storage tank follows.
What is the required fuel tank capacity for a 120 hp (89.5 kW) engine driving a fire pump?

Solution: The initial calculations based on 11.4.2.1 are 1 gal/hp X 120 hp = 120 gal (5.07 L/kW x
89.5 kW x 454 L).

Total capacity is determined by adding the allowances for fuel expansion and sump to the answer
obtained in the preceding equation:

Therefore, the minimum size fuel tank for a 120 hp (89.5 kW) engine driving a fire pump is 132 gal (499.4 L).
UMp in the fuel tank is provided for any sediment or condensation that may be in
the tank By posmomng the supply connection to the engine on the side of the tank at an elevation no
lower than the engine fuel pump, the plumbing to the engine is always under a small head pressure.
In the event of a leak, fuel will escape and be observed. This method is preferable to air being drawn
in, which could result in the possible loss of engine prime, if the supply line is under negative pressure.
A tank that is too high above the fuel pump can create a serious problem because a spring-loaded
check valve can become overwhelmed and allow a massive amount of fuel to top load the engine. If
this takes place, the engine will not start.
Also, the fuel return line should not have any valves associated with it because approximately
75 percent of the fuel is returned to the tank as it acts as a cooling medium for the fuel injectors.

Page 35 of 44



[ = = i

mechahmedradwan@gmail.com

11.3.2.3.1 The air supply ventilator shall be considered to include anything in the air supply
path to the room.

11.3.2.3.2 The total air supply path to the pump room shall not restrict the flow of the air
more than 0.2 in. water column (5.1 mm water column).

Y2222
If a bend in the ducting cannot be This configuration should not be
avoided, it should be radiused and used; turbulence will not allow
should include turning vanes to adequate air flow.

prevent turbulence and
flow restriction.

Air

]
£ discharge [
Dampers | £ ventilator Cold weather
E—> , recirculation duct :
% \entisior C‘ Thermostatically i
% i = l controlled damger Ele%)ggﬁ ‘
disc?)'arlrge
Air supply 3 ventilator
ventilator 3 —
PUSRL E
E : T~ Dampers
7772777277722
FIGURE A.11.3.2(a) Typical Ventilation System for FIGURE A.11.3.2(b) Typical Ventilation System for a
a Heat Exchanger—Cooled Diesel-Driven Pump. Radiator-Cooled Diesel-Driven Pump.
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— |
From tank or =< L =<1
tank fill line
' Hose OS&Y i OS&Y gate valve or
T header gate valve indicating butterfly valve

——4+ Check F |Fire pump Jockey pump —{><1— Isolation
valve valve

FIGURE A.4.26.6.5 Jockev Pump Installation with Fire

Pump.
Hose header
(if needed for
hose streams)
X_f See MNote 1 See Nole:]
See h -
Mote 5 Bypass (if of value)
< >l (M]
To drain
or pump

water source I I
From supply —[;:J—E It
From supply —li-E]—E ™~
From supply —[J%l—lE .1t

From supply —[}Q—E .1t

™ To system

™ ‘E}— To system
p-EJ— To system
p—[‘—ﬂ— To system

R T

To system

—@— Flowmeter Jockey pump I OS&Y gate

valve or indicating
—J~}— Check valve butterfly valve

Fire pump
4': Hose header —%— Sastg‘\f\:alve

—{==7}— Isolation valve

FIGURE A.4.21.1.2(a) Preferred Arrangement for Measuring Fire Pump
Water Flow with Meter for Multiple Pumps and Water Supplies. Water is
permitted to discharge to a drain or to the fire pump water source. (See the
text for information on the notes.)
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P> Diesel-Driven Horizontal Split-Case Fire Pump Assembly

Discharge o
fre protection system

Courtesy of Stephan Laforest, S it Sprinkler Design Services, Inc.
Stationary Fire Pumps Mandb 2018
@ Check Valve [Pump Discharge) -.'::I:?j Pressure Senaing Line (Jockey Purnp)
Indicating Gate Valve or Butterfly Valve {18 Submersible Pressure Maintenance Pump
(Teat Haader) flockey Pump)
(ig)  Test Header 20  Check Valve (Jockey Pump Discharge)
@ Indicating Gate Valve or Butterfly Valve @ laodation Vahe (Jockey Fump Dischanrge)
{Discharge Control WValve) @ Diesal Fual Tank
@ Fire Pump Controfller @ Diesal Drive Exhaust
5 Pressure Maintenance Purmp Controlier
Ij:} ockey Pump) @l Batteries
@ Presaure Senaing Line (Fire Pump)
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P> Diesel-Driven Vertical Turbine Fire Pump Assembly

:

Courtesy of Stephan Laforest, S Sprinkler Design Services, Inc.

Stationary Fire Pumps Mandbook 2016

(1)  ©s&Y aate Valve (Suction Control) {15)  Pressure Maintenance Pump Controller
(3)  Suction Pressure Gauge Clackey Pumg)
@ ¢ = = (i8]  Prassure Sensing Line (Fire Pump)
®  Autometic Al Falesse 17} Prassume Sensing Line (Jackey Pump)
Check Valve (Pump Discharge) Pressure Maintenance Pump {Jockey Pump)
Indicating Gate Valve o Butiarfly Valve Lo RIS T
(Test Haaer) )  Check Vahe {Jockey Pump Dischange)
@ Test Header 21)  tsolation Valve (Jockey Pump Discharge)
1) indicating Gate Valve or Butterly Valve @7 Indicating Gate Valve or Butterfly Valve (Bypass)
— {Discharge Control Valve) )  Check Valve (Bypass
Fire Pump Controller
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P> Electric Motor-Driven Horizontal Split-Case Fire Pump Assembly

Courtesy of Stephan Laforest, Summit Sprinkler Design Services, Inc.

Stationary Fire Pumps Hondbook 2016

{B OS&Y Gate Valve (Suction Contral Valve) @ Pressure Maintenance Pump Controller

@ Suction Premsure Gauge . Elackey Pump)

@ = Gauge (18]  Pressue Sansing Line {Fire Pumg)

(&)  Check Vaive (Pump Dischargel (17)  Pressue Sensing Line (Jockey Pumg)

@ ing Gate Valve or B e Valve Pressure Maintenance Pump (Jockey Pump)
; (Test Header) Isolation Valve (Jockey Pump Suction)

i) TestHeader [20)  Check Valve (Jockey Pump Discharge)

1) Incicating Gate Valve or Buttertly Valve (21} Isolation Valve (Jockey Pump Discharge)

{Dischange Control Valve)
A4 Fire Pump Controller
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P Electric-Driven Vertical Inline Fire Pump Assembly

Suction from
tank supply

Courtesy of Stephan Laforest, Summit Sprinkler Design Services, Inc.
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Dischangs 1
fine protection system

Stationary Fire Pumps Hondbook 2016

(1)  ©sav Gate Vaive Suction Control) 18
(5} Automatic Alr Release 47
(8)  Check Valve (Pump Discharge) 8
9]  Indcating Gate Valve or Valve
@) . ing Butterfly
(100 Test Header &
1) Incicating Gate Valve or Buttertly Valve &
{Discharge Control Vahve)
14)  Fire Pump Controller 2
@ Pressure Malntenance Pump Controller
{Jockey Pump)

Preasure Sansing Line (Fire Pump)

Preasure Sansing Line (Jockey Pumg)

Pressure Maintenance Fump (Jockey Purmp)
Izolation Valve (Jockey Pumg Suction)

Check Valve (Jockey Pump Dischange)

Isolation Valve (Jockey Pumg Dischange)
Indicating Gate Valve or Butterfly Valve (Bypass)
Check Valve (Bypass)
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P> Electric Motor-Driven Multistage Multiport Fire Pump Assembly

Courtesy of Steph

L t, St it Sp Design Services, Inc.
Stationary Fire Pumps Mandbook 2016
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€ g )y Example of a Fire Pump Installation M
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‘TS This fire pump installation llustrates the ideas spelled out in Supplement One of this Engine Cooling <
£ Handbook. The key provisions of multiple NFPA publications are identified alongside %b
@ the components they reference. Test Header and by
c Flow Meter
$ Fuel Tank Pump Driver
5 | | Batteryuni
o Engine Exhaust
w oo::o__st
: [
£
2
Mw NEPAZ2 NFPA .
40
NFPA 22 NFPA 20 /
E Rw»m_ Socton 8.7 Section 11.5 ¢
41832 NPAZ | f NFPAZD
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.-.-o’a.r \ / Section4.19
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/ NFPA 22
14410
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- NFPA 20
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; D> 7L fire protection system
v\ D S 77 Folied plpng \  Fill piping connected
NFPA 22 oo N % retum to tank \
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A Pump
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| o I
NFPAZ2
| Pressure Pressure

14213

\ o Maintenance  Relief Device
- Pump
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Water Storage Tank _ _ Pump Room / Ventilation
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