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NFPA 20 — Engine Type

« Diesel Engines for fire pump drive shall be of the
compression ignition type.

o Spark-ignited internal combustion engines shall
not be used. (i.e. natural gas, propane or gasoline)




NFPA 20 - Engine Ratings

e Rated at SAE Conditions 25°C (77°F ) and 91 m
(300 ft ) above sea level.

e Engines must have at least a 10% reserve In
horsepower and a 4 hour minimum run time. (All
UL-FM engine ratings reflect this requirement).

* Engines must be derated for Altitude and
Temperature.

— 3% Derate for every 300 m (1000 ft ) above 91
m (300 ft).

— 1% Derate for every 5.6°C (10°F ) above 25°C
(77° F).
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Note: The correction equation is as follows:

Corrected engine horsepower = (C4 + C+ — 1) x listed engine horsepower
where:

C 4 = derate factor for elevation

C+ = derate factor for temperature

FIGURE A.11.2.2.4 Elevation Derate Curve.


Presenter
Presentation Notes
100 bhp engine
Temp 105 F    .974
Alt    1000 ft    .98
New horsepower 95.5 bhp
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Mote: The correction equation is as follows:
Corrected engine horsepower = (C , + C; — 1) x listed engine horsepower

where:

C , = derate factor for elevation
C .= derate factor for temperature

FIGURE A.11.2.2.5 Temperature Derate Curve,



Derate Example

~ ] | 150 hp engine
TP+ Altitude 1,524 m (5,000 ft): C,=.86
—1 ||+ Temperature 41°C (105°F): C;=.973
» Formula: (C, + C+—1) x hp = derated hp
e (.86+.973-1)=.833 x 150 hp =124.95 hp

o Clarke Selection/Derate Calculator program can
calculate the exact size engine you need to use.
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Engine Selection/De-rate Calculator
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Engine Selection | De-rate Calculator /| Speed Interpolator
USA Purchased, Export, 2010 Models, UL/FM Approved, Heat Exchanger Cooled

DATE: 8/92010

PUMP Pump Max Power: 150 BHP
REQUIREMENT S: RPM(=): 1200

DERATE Altitude: 5000 (feet)
PARAMETERS: Ambient Temperature: 105 (°F)

Right Angle Gear Loss: 0%
Derate Percent: 16 5

RESULTS:
Model RPM Rated HP (KW) Derate HP (KWW) EPA Emission Tier (Reference) Interpolation Data (RPM, HP)
JUBH-UFAAQS 1800 227 (169) 188.6 (140.4) M-Mon-Emissionized Mot used
JUBH-UFS0 1800 183 (137) 1521 (113.8) T1-Compliant Mot used
JUBH-LF58 1800 183 (137) 152.1 (113 8) T1-Compliant Not used
Alternate T3-Certified engine selections
Model RPM Rated HP (KW) Derate HP (KWW) EPA Emission Tier (Reference) Interpolation Data (RPM, HP)
JUBH-UFADSS 1800 183 (137) 152.1 (113.8) T3-Certified Not used
[ Print ] [ Start Over ] [ Back

® 2008 Clarke - All rights reserved.
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Engine Selection/De-rate Calculator
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Engine Selection / De-rate Calculator/ Speed Interpolator
USA Purchased. Export. 2010 Models. UL/FM Approved, Heat Exchanger Cooled
DATE: 8/9/2010
PUMP Pump Max Power: 150 BHP
REQUIREMENTS: RPM(s): 1800
DERATE Altitude: 5000 (feet)
PARAMETERS: Ambient Temperature: 105 (°F)
Right Angle Gear Loss: 0%
Derate Percent: 16.9
APPLICATION Customer: Test 1
INFO: Job Name: Job 1
Job Number: 1
Run By: Justin Strousse
RESULTS:
EPA Emission Tier Interpolation Data
Model RPM Rated HP (KW) Derate HP (KW) (Reference) (RPM, HP)
JUBH-UFAAQS 1800 227 (169) 188.6 (140.4) N-Mon-Emissionized Mot used
JUBH-UF50 1800 183 (137) 152.1 (113.8) T1-Compliant Mot used
JUBH-UF58 1800 183 (137) 1521 (113.8) T1-Compliant Mot used
Alternate T3-Cerified engine selections:
EPA Emission Tier Interpolation Data
Model RPM  Rated HP (KW) Derate HP (KW) (Reference) (RPM, HP) L
JUBH-UFADAS 1800 183 (137) 1521 (113.8) T3-Certified Mot used
NOTE:
Dersted HF takes intc account all the input derates for altitude, temperature and Right Angle Gearbox. When no derates are input, this column will be blank and engine
selection{s) will be based upon Rated HP. When the Derated HP column is filled in, then the engine selection(s) are based upen this value.
DEFINITIONS:
®UL/FM - Engine that is Underwriters Laborstories Listed and Factory Mutual Approved
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NFPA 20 — Instrument & Control

« Engines shall be regulated to have no more the
10% speed difference between shutoff and
maximum load. (Defined as droop).

* Engines shall be provided with an over speed
shutdown at 20% above rated engine speed with a
manual reset. (Only over speed shutdown or a
signal from the diesel controller will shut down an

engine.)




Over speed Setting Verification

To verify the engine over speed setting and function
without over speeding the engine, follow this procedure:

— Start engine manually from the controller while
holding the over speed verification switch in the ‘up’
position. Observe the shutdown RPM.

— Test switch returns to normal position when released.

— Reset the over speed switch on the engine instrument
panel and restart the engine from the controller to
verity normal operation.

— EXAMPLE:
Rated engine speed: 2100 rpm
Over speed setting: 2520 rpm (120% 2100 rpm)

Verification shutdown: 1688 rpm (67% of 2520 rpm)




JU and JW Series Instrument Panel

1 Tachometer with Hour-meter 7 Manual Start Contactor #2

2 Mode Selector Switch 8 Overspeed Verification @ 67%
3 Manual Operating Instructions 9 Engine Oil Pressure Gauge

4 'Red’' Warning Light 10 Voltmeter - Battery Set #1
5 Overspeed Reset Switch 11 Voltmeter - Battery Set #2
6 Manual Start Contactor #1 12 Coolant Temperature Gauge




NFPA 20 — Instrumentation &
Control

* Required Gauges:
— Tachometer — indicates rpms
— Oil Pressure Gauge
— Coolant Temperature Gauge
— Hour meter — record engine run time
« Additional Gauges:
— Two voltmeters — one for each set of batteries




NFPA 20 — Instrumentation &
Control

« The engine instrument panel shall not be used as a
junction box or conduit for any ac supply.

 Interconnections between the automatic controller
and engine junction box shall be made using
stranded wire sized on a continuous-duty basis.

* The dc interconnections between the automatic
controller and engine junction box and any ac
power supply to the engine shall be routed in
separate conduit.




Engine-to-Controller Connections

Terminal Interconnect Function
W Cooling Solenoid (only on mechanical and JX 12.5L)
1 Signal from Controller Energize to Run
2 Signal to Controller Engine Running
3 Signal to Controller Over Speed Alarm
4 Signal to Controller Low Oil Pressure Alarm
5 Signal to Controller High Engine Coolant Temp. Alarm
6 Power Supply and Charging Set #1
8 Power Supply and Charging Set #2
9 Cranking Signal from Controller Start System #1
10 Cranking Signal from Controller Start System #2
11 Common Ground
301 Signal to Controller Alternate ECM Alarm (electronic engines)
302 Signal to Controller General Fault Alarm(electronic engines)

Typical Wire Size **
**Refer to Controller Manufacturer’s Installation Instructions for

minimum Size recommendations.

#W, 1-5, 9, 10, 301, 302

14 Gauge (2 mm) Stranded Wire

#6, 8, 11,

10 Gauge (5 mm) Stranded Wire




NFPA 20 — Instrumentation &
Control

e Engines with only one starting motor shall include
a main battery contactor installed between each
battery and the cranking motor for battery
Isolation.

« The battery contactors shall be listed for the
service.

e Engines with two cranking motors shall have one
cranking motor dedicated to each battery.

« Clarke electric starting standard,
e One (1) starter on JW6H, JX6H units.
e Two (2) starters on JU4H, JUGH units.



Presenter
Presentation Notes
Need to have manual means of energizing the start motor.

All of our engines have manual toggles on the instrument panel.





NFPA 20 — Instrumentation &
Control Electronic Engines

* Engines with an electronic control module (ECM)
shall have an alternate ECM wired to produce full
power In the event of primary ECM failure.

e There shall be a single ECM Selector Switch, with
no off position, to transition from the primary
ECM to the alternate ECM.

A visual indicator shall show when the engine is
running with the alternate ECM. (On both the
engine panel and on the diesel controller)
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NFPA 20 — Instrumentation &
Control Electronic Engines

« Any sensor necessary for the function of the ECM
shall have a redundant sensor that shall operate
automatically in case of failure.

« A signal shall be provided to the diesel controller
for fuel injector failure, low fuel pressure and any
primary sensor failure.

* New for 2010 - The transition from the primary
ECM to the alternate ECM shall be accomplished
automatically upon failure of the primary ECM




NFPA 20 — Instrumentation &
Control

Each engine shall be provided with two storage
battery units.

Electrolyte shall be added a minimum of 24 hours
prior to the time the engine has to be started.

At 4.5°C (40°F ) each battery shall have twice the
capacity sufficient to maintain 3 minute attempt-
to-start cycle (15 seconds of cranking and 15
seconds of rest in six consecutive cycles).

New for 2010 - Batteries shall be sized on a
calculated capacity of 72 hours of stand by
power with out AC power being available




NFPA 20 — Instrumentation &
Control

» Storage batteries shall be rack supported above the
floor to prevent water damage.

» Storage batteries shall be readily accessible for
servicing.

» Storage batteries shall not be located in front of
the engine mounted instruments and controls.




NFPA 20 — Instrumentation &
Control

.  There should be two means for recharging the
“smen || storage batteries.

« The battery chargers in the diesel controller iIs the
primary source.

 The alternator on the engine is the secondary source.




NFPA 20 — Connecting to Pump

* Engines shall be connected to horizontal shaft
pumps by means of a flexible coupling or flexible
connecting shaft (drive shaft) listed for this

service.

* The flexible coupling shall be directly attached to
the engine flywheel adapter or stub shaft.




NFPA 20 — Engine Cooling

* The engine cooling system shall be of the closed-
circuit type.

— Heat exchanger type
— Radiator type




NFPA 20 — Engine Cooling

 Cooling water shall be piped through a threaded
rigid pipe from the discharge of the pump to the
Inlet of the heat exchanger.

 Itis not permitted to use flexible tubing attached
to the cooling loop.




NFPA 20 — Engine Cooling

* The outlet for the wastewater coming from the
heat exchanger shall be one size larger then the
Inlet.

* The wastewater shall be discharged into a visible
open waste cone.

« Discharge can be piped to a suction reservoir
provided a visual flow indicator and temperature
Indicators are installed.




NFPA 20 — Engine Cooling

« Heat exchanger standard equipment.

 Sea water or fresh water; sacrificial anode
optional.

* Engines are shipped without coolant.

« Cooling water line (cooling loop) shall have a
manual by-pass.

« Cooling water line and by-pass shall include:
* Indicating manual shutoff valve
 approved flushing-type strainer
* pressure regulator
 automatic valve
« second indicating manual valve or check valve
* pressure gauge




Cooling Water Line
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Engine Coolant

Coolant is now included with the engine.

Water, ethylene glycol, inhibitor coolant mixture. 50%
water 50% coolant.

Coolant to conform to ASTM D6210 or D4985 with
SCA’s.

— Heat transfer

— Corrosion resistance

— Prevents cavitation

— Prevents scale and sludge build up

— Provides freeze and boil over protection

Pre-mix before installing in engine to prevent premature
engine heater failure.




NFPA 20 — Engine Cooling

e Coolant heater is the only AC power on engine;
Separate AC junction box required. Do not use
controller AC for power supply.

e Add coolant mixture before applying AC power.

 All heaters single voltage; Optional AC voltages
available - location specific.

« Engine coolant maintained at 49°C (120°F ).




NFPA 20 — Engine Protection

* The engine shall be protected against possible
Interruption of service through explosion, fire,
flood, earthquake, rodents, insects, windstorm,
freezing, vandalism and other adverse conditions.

« Application: The engine must be installed inside
or protected from the weather and low
temperature.




NFPA 20 — Room Reqguirements

Floors shall be pitched for adequate drainage of
escaping water from critical equipment.

The pump room shall be provided with a floor
drain that will discharge to a frost free location.

Fire pump rooms enclosing a diesel engine pump
driver and day tank shall be protected with an
automatic sprinkler system installed in accordance
with NFPA 13.

Emergency lighting shall be provided In
accordance with NFPA 101. Emergency lights
shall not be connected to an engine starting battery




NFPA 20 — Room Reqguirements

e Rooms containing fire pumps shall be free from
storage & penetrations not essential to the
operation of the pump.

* New for 2010 - Equipment related to domestic
water distribution shall be permitted to be located
within the same room as fire pump equipment.

 New for 2010 - Room needs to be protected from
surrounding occupancies by a minimum of 2 hour
fire rated construction or physically separated
from the building by 50 ft (15.3m) away from any
buildings and other fire exposures exposing the

building.



NFPA 20 — Room Reqguirements

* New for 2010 — Access to the fire pump room
shall be pre-planned with the fire department

 New for 2010 - Fire pump rooms not directly
accessible from the outside shall be accessible
through an enclosed passageway from an enclosed
stairway or exterior exit. The enclosed
passageway shall have a minimum 2 hour fire
resistance rating.




NFPA 20 — Air Requirements

e The minimum ambient temperature for the pump
room is 4.5°C (40°F ).

— An approved or listed source of heat shall be provided
for maintaining the temperature of a pump room or
pump house.

e The maximum temperature for the pump room is
49°C (120°F ) at the air cleaner inlet with the
engine running at rated load.




NFPA 20 — Air Requirements

 Inlet louver and ventilating system must:
e Maintain 49°C (120°F ) in the room
o Supply adequate air for engine combustion

« Adequate air for ventilating radiated heat; both
engine & exhaust system.

 (Radiator Cooled Units shall be ducted outdoors in
a manner that will prevent recirculation and
requires more air for combustion and radiated heat
removal.)




Installation and Operation Data

CLARKE

Fire Protection Products

JUBH-UF60 & JU6H-UF62

INSTALLATION & OPERATION DATA
USA Production

Basic Engine Descriptior
Engine Manufacturer,
Ignition Type ........

..John Deere Co.
.. Compression (Diesel)
.8

Number of Cylinders....

Bore and Stroke - in.(mm).._........... 4.19(106) x 5.00(127)
Displacement = in” (L)..........c.oo.oce... .. 415(6.8)
Compression Ratio........ C17.01

Valves per cylinder - Intake.. A

Exhaust.. n
Combustion System.......... . Direct Injection
Engine Type........ s ....In-Line, 4 Stroke Cycle
Aspiration. .. . P i Turbocharged
Firing Order (CW Rotation).... 1-5-3-6-2-4
Charge Air Cooling Type.... ... Raw Water

.. Standard

... Not Available
. Open
D-536

Rotation (Viewed from Front) - Clockwise. ......

Counter-Clockwise..
Engine Crankcase Vent System.................
Installation Drawing

Cooling System 1760 2100 2350 2600
Engine H,O Heat -Btu/sec.(kW).............. 78 (82) 93(98) 101(106) 11812
Engine Radiated Heat - Btu/sec.(kW) 46 (48) 54 (57) 54 (57) 54 (57
Heat Exchanger Minimium Flow

60°F (15°C) Raw H,O - galimin. (L/min.).......... ..o 17 (64) 20 (76) 23 (87) 25(95
95°F (35°C) Raw H,0 - galimin. (L/min.).......... oo 18 (68) 21(79) 25(97) 26 (98
Heat Exchanger Maximum Cooling HO
Inlet Pressure - bar (Ib.fin’) (kPa). .. .. 4 (80) (400)
Flow - gal./min (L/min.).......... . 40 (151)
Thermostat, Start to Open - °F (*C). 187 (86)
Fully Opened - °F (*C).... 196 (91)
Engine Coolant Capacity - qt. (L) 20(19)
Coolant Pressure Cap - Ib.fin.’(kPa). ... 10 (89)
Maximum Engine H,0 Temperature - °F (°C).......... 200 (93)
Minimum Engine H,0 Temperature « °F ("C)......oooiiiiiiiiiiniiniieiin 160 (71)

Electric System - DC
System Voltage (NOMINGI)..........ccociiiiiis woiieiii i e 12
Battery Capacity for Ambients Above 32°F (0°C)

Voltage (Nomimal).... ...
Qty. per Battery Bank
SAE size per J537....
CCA @ O°F (-18°C)...
Reserve Capacity - Minutes. ...
Battery Cable Circuit*, Max Resistance -
Battery Cable Minimum Size
0-120 in. Circuit* Length

121 - 160 in. Circuit* Length.. . 000
161 - 200 in. Circuit* Length..... . 0000
Charging Alternator Output - Amp.... 40
Starter Cranking Amps - @ 60°F (15°C). 440

*Positive and Negative Cables Camt:-r:-'i;:ed Length

*Positive and Negative Cables Combined Length
NOTE: This engine is Intendend For Indoor Installatin Or In A Weatherproof Enclosure.  (Continued)



Installation and Operation Data

CLARKE

Fire Protection Products

JU6H-UF60 & JU6H-UF62
INSTALLATION & OPERATION DATA (Continued)

USA Production

1760 2100 2350 2600
952 (27) 1227 (35) 1345(38) 1484 (42)
.. 988(531) 000 (487) 883 (473) 898 (481)

.. 30(7.4)

Exhaust System
Exhaust Flow - ft 3min. (m*min.)...........
Exhaust Temperature - °F (*C)........
Maximum Allowable Back Pressure - in. H,0 (kPa)..

Minimum Exhaust Pipe Dia. - in. (mm) . e 5(127)
Fusl System
Fuel Consumption - gal.mir (L) 10 (38) 10.3(38)  11.2(42) 127 (48)

Fuel Return - gal/hr (Lthr)........... .. - - s
Total Supply Fuel Flow - gal.fhr (L/Ar). ...

FUel PIessure = I0/in.” (KP8).....cc.civivieereeeaseseeeeese s eeeenasesenseesene e 4-5 (28-41)
Minimum Line Size - Supply - in. (mm). .50 (12.7) Sch. 40 - Black Iron
Minimum Ling Size - Return - in. (MM ..o 375 (9.5) Sch. 40 - Black Iron
Maximum Allowable Fuel Pump Suction

With Clean Filter - in. Ha0 (mH.0). ..., 31(0.8)
Maximum Allowable Fuel Head above Fuel pump, Supply or Retrun - m(ft)... 1.4 (4.5)
Fuel Filter Micron SIZe. ... 8

Heater System
Jacket \Water Heater

Wattage (Mominal).............. 1500
Voltage - AC, 1P.......... 115 (+5%, -10%)
Optional Voltage - AC, 1P ... 230 (+5%, -10%)

Induction Air System
AIE CIBANET TYPE. oottt Indoors Service Only - Washable
Air Intake Restriction Maximum Limit
Dirty Air Cleaner - in. Ha0 (kPa).......oooooiiiii e 121(3.0) 134(3.3) 142(3.5) 148(37)
Clean Air Cleaner - in. Hy0 (kPa). ... 2105 34(08) 42(1.0) 48(1.2)
= Engine Air Flow - ftLAmin. (mYmin.)......coooeieeieiecieccecee e .. 354 (10.0) 494 (14.0) 538(15.2) 587 (16.6)
Maximum Allowable Temperature (Air To Engine Inlet) - °F ("C)*** .. 130 (54)
Lubrication System
Qil Pressure - normal - b.fin.” (KPa) 40-60 (276-414)
In Pan Cil Temperature - “F ("CJ.......oo e 220-245 (104-118)
Qil Pan Capacity - High - gt. (L). ... 20(19)
Low - qgt. (L).... 18 (17)
Total Oil Capacity with Filter - . (L)oo 21(19.5)
Performance
BMEP - Ib./in. (KPa). .o 217 (1496) 218 (1503) 195 (1344) 176 (1213)
Piston Speed - fL/min. (M/MIN.). ..o 1467 (447) 1750 (533) 1958 (597) 2167 (661)
Mechanical Noise - dB(A) @ 1m C13916 (UF60)
POWET CUIVE. ...ttt e e n e e e n e e C13481(UFB0) & C13496(UF62)

** Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust pipe Diameter is based on 13 feet of pipe, one elbow, and a silencer
pressure drop no greater than one half the max. allowable back pressure.)

“** Review For Power Deration If Air Entering Engine Exceeds 77 “F (25°C)



Heat Exchanger Ventilation
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Radiator Ventilation
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Radiator Ventilation

Right

If a bend in the ducting cannot be
avoided, it should be radiused and

should include turning vanes to
prevent turbulence and
flow restriction.

Wrong

This configuration should not be
used; turbulence will not allow
adequate air flow.




Radiator Ventilation
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NFPA 20 — Fuel Tank
Arrangement

The fuel tank is sized for 5.07 liter/kW (1
gal/HP) plus 10% (5% for expansion and 5% for
sump).

The fuel tank shall be reserved exclusively for the
fire pump diesel engine.

There shall be one fuel tank per engine.




NFPA 20 — Fuel Tank
Arrangement

* The fuel tank shall be located above ground.

« The fuel tank outlet shall be located so that its
opening is no lower than the level of the engine’s
fuel transfer pump.

» The static head pressure limits shall not be
exceeded when the level of fuel In the tank Is at a
maximum.

* In sites where temperatures below 0°C (32°F )
could be encountered, the fuel tank shall be
located in the pump room.




Installation and Operation Data

CLARKE
Fire Protection Products
JUGH-UF60 & JU6H-UF62
INSTALLATION & OPERATION DATA (Continued)
USA Production
Exhaust System 1760 2100 2350 2600

Exhaust Flow - ft.¥min. (m*/min.)............. 952 (27) 1227(35) 1345(38) 1484 (42)
Exhaust Temperature - °F (*C) 988 (531) 900 (487) 883 (473) 898 (481)
Maximum Allowable Back Pressure - in. H0 (KP&)..........cocovovoveveeerrerenn. 30 (7.4)

Minimum Exhaust Pipe Dia. - 0 (MM} ™.......o.oovoroeeeorseeeeeeseseeesess 5(127)

Euel System
Fuel Consumption - gal./hr (LAF) .o 10 (38) 103 (39)  11.2(42) 127 (48)

Fuel Return - gal/hr, (L/AF). ..o

Total Supply Fuel Flow - gal./hr (LIRr)....

Fuel Pressure - Ib./in.” (kPa) .46 (28-41)

Minimum Line Size - Supply - in. (mm) .....50 (12.7) Sch. 40 - Black Iron

Minimurn Line Size - Return - in. (Mmoo 375 (9.5) Sch. 40 - Black Iron
Maximum Allowable Fuel Pump Suction
With Clean Filter - in. Ha0 (mHL0). ..o 31(0.8)
= Maximum Allowable Fuel Head above Fuel pump, Supply or Retrun - m(ft)... 1.4 (4.5)
Fuel Filter Micron Size. ... -]

Heater System
Jacket Water Heater

Wattage (Nominal).............o 1500
Voltage - AC, 1P 115 (+5%, -10%)
Optional Voltage - AC, 1P 230 (+5%, -10%)

Induction Air System

AN CIBANMEEN THPE. .o oottt et Indoors Service Only - Washable
Air Intake Restriction Maximum Limit
Dirty Air Cleaner - in. Hy0 (KPa).........c.ooooioioeoeiiieeeee e, 121(3.0) 134(3.3) 142(35) 148(37)
Clean Air Cleaner - in. H0 (KPa)........................ 21(05) 34(08) 42(10) 48(12)
Engine Air Flow - fAmin, (m7min.).....o.cooeeieieecieecee e ... 354 (10.0) 494 (14.0) 538 (15.2) 587 (16.6)
Maximum Allowable Temperature (Air To Engine Inlet) - °F ("C)™*............. 130 (54)
Lubrication System
Qil Pressure - normal - 1B (KPA)........voervreerereressieesesaeses e erensenns 40-60 (276-414)
In Pan Qil Temperature - °F (*C)........oooooioioee e 220-245 (104-118)
Oil Pan Capacity - High - gt (L)oo 20(19)
Low - gt. (L)..... L 18(17)
Total Oil Capacity with Filter - gt (L), ..o 21 (19.5)

Performance
BMEP - Ib./in ? (kPa) 217 (1496) 218 (1503) 195 (1344) 176 (1213)
Piston Speed - ft./min. (m/min.). ... 1467 (447) 1750 (533) 1958 (597) 2167 (661)
Mechanical Noise - dB(A) @ 1m C13916 (UFE0)
L= T C13481(UFE0) & C13496(UF62)
** Based On Nominal System. Flow Analysis Must Be Done To Assure Adherance To System Limitations.
(Minimum Exhaust pipe Diameter is based on 13 feet of pipe, one elbow, and a silencer

pressure drop no greater than one half the max. allowable back pressure.)

*** Review For Powsr Deration If Air Entaring Engine Exceeds 77 °F (25°C)




NFPA 20 — Fuel Arrangement

The diesel engine must use clean #2 diesel.

#1, blended fuel, or jet fuel have a lower cetane
ratings, which reduces the power output by 10% of
the engine compared with the listed power.

New for 2010 — Biodiesel and other alternative
fuels are not recommended for diesel engines used
for fire protection because of the unknown storage
life issues.

A guard, pipe protection, or approved double
walled pipe shall be provided for all exposed fuel
lines.




3.05m
(10 ft)
minimum

v

A

305 mm
(12 in.)

-‘-.ef

—Fill cap, outside [1.6 mm ('4s in.)
mesh removable wire screen]

- ocreened weather vent

Installed —»
locally

Fuel return?

(Fuel return pump

5% volume
for expansion

|
|
I
|
| Storage tank

| (preferably inside
| pump room)

|
Depth of this fuel return

line is optional, according
to engine manufacturer's
specifications

5% volume for sump

can be necessary for

<— Mounted on
engine by
manufacturer

V Pitch 6.4 mm (Y4 in.) per ft—‘ Fuel line protection3

25.4 mm (1 in.) drain valve when
not subject to freezing
25.4 mm (1 in.) drain plug when
subject to freezing

(where needed)

some engines.
J ) heck jl_,
valve / 1 1 r”
Flexible
Manual cock valve,? 1T Injector
locked open or Condensate
central station supervised
¢ P 4 drain
_% Fuel pump centerline © ~a Engine
*’” Fuel supply
Primary |  pump

filter

Condensate drain

1Secondary filter behind or before engine fuel pump, according to engine manufacturer's specifications.
2Excess fuel can be returned to fuel supply pump suction, if recommended by engine manufacturer.
3Size fuel piping according to engine manufacturer's specifications.

FIGURE A.11.4.6 Fuel System for Diesel Engine—Driven Fire Pump.



NFPA 20 — Fuel Arrangement

 Flame-resistant reinforced flexible hose shall be
provided at the engine for connection to the fuel
system piping.

 Fuel piping shall not be galvanized steel or copper.

e There shall be no shut-off in the fuel return line to
the tank.

* The grade of fuel oil shall be indicated on the fuel
tank by letters that are a minimum of 152mm (6
In) In height and in contrasting color to the tank.




NFPA 20 — Engine Exhaust

« Each engine shall have an independent exhaust
system.

» A flex connector shall be used between the engine
and the exhaust pipe.

* The flex connector shall not be used for
misalignment. (The purpose of the flex is to allow
for thermal expansion and for isolating engine
vibration from the rest of the exhaust system.)




NFPA 20 — Engine Exhaust

e Back pressure in the exhaust system shall not
exceed the engine’s limit.

e The exhaust sizing program on the Clarke
website can calculate the back pressure)

 Building supported; not engine supported

 Insulation wrap the exhaust systems in-room
components.

« Rain cap on outlet if necessary; tight connections.

« Exhaust system shall terminate outside where hot
gases and sparks are discharged to a safe location.
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Exhaust Sizing

/= Clarke Fire - Windows Internet Explorer. |Z||E‘:”§|

@ @ |E} kg f e clarkefire. com/EngineSelctionT ools/EXHAUS TSIZINGUSA, aspx | | |E! |T| |E‘ |E) Bing | |£ Ll

File Edit View Favortes Tools Help

{i Favorites | ﬁ e Suggested Sitas ~ E] Clarkefire C- Coneur Facebook Home A\ Delta m CMM. com “ FORMNews E My MSN weather 17k White Pages E} Ametican Express @0 Hilton HHonors® @& | eb Slice Gallsry -

| g Clarke Fire |

Clarke delivers.

Exhaust Sizing - USA /UK

MNote: Calculations are immediate, allow screen to refresh between selections. If you experience any
sort of problems please contact Donna Penter immediately. Donne can be reached st 513-719-2320 or email
her at dpenter@clarkefire.com

LOCATION: Engine Series, Model, RPMHP:

s picims bOFP usso BN
O uK Purchased DT2H UF32 2100 OHP
IK6H UF34 2350 / 160HP
IKER UF&0
® English Units JU4H UFs2

. . JU4R UF54
C Metric Units i
JWEH UF&0

JKEH UF62

® uUFMNFPRAZD PDFP UFGa
LpeE VMFP UF84
UFAAQE
UFAARG
UFABS4 *
UFABTS6

LIEADOA *

* denotes obsolete model

SILENCER TYPE: O critical 3" Residential, P/N C08530, NPT

3.5" Residential. P/MN C06531. NPT

O Hospital 4" Residential, P/N C06532, 150# Flange
C industrial 150# Flange
6" Residential, P/N C08534, 150# Flange

© Residential 8" Residential, P/N C06535, 150# Flange
O Mo silencer 10" Residential, P/N C06536, 150# Flange

SILENCER CONFIG: @ End inEnd out

O side in, End out

o Inkternet
iy Start EE@mCoC® - M S 2 ticr... k . @) 2 Micr... = /5 T Docume. .. Search Desktop |P

*100%




Exhaust Sizing

@' @' |€| htkp: [ funan. clarkefire. comfEngineSelctionTools  EXHAUSTSIZINGLUS A, aspix I |E |E| |E‘ |E) Birg | |p '|

File Edit Wiew Favorites Tools Help

5z Favarites | e Q Suggested Sikas ~ E Clarkefire C- concur B3 Facebook Home A Delta n CHM.com “ FORMews E] My MSN weather 7% White Pages @ Ametican Express @ Hilton HHonor s EI ‘wieh Slice Gallery =

| g Clarke Fire | |

UFs4
UFAAQE
UFAARG
UFABS4 *
UFABT6

LEADOL *

* denotes obsolete model

SILENCER TYPE: 3" Residential. P/N C06530. NPT
3.5” Residential, P/N C06531, NPT

0 Hospital

O industrial

® . 06534, 150# Flange
Rosdcrin 8" Residential, P/N C06535, 150# Flange

O No silencer 10" Residential, P/M C06536, 150# Flange

SILENCER CONFIG:
@ End in, End out

O side in, End out

Number 80° elbow or

Number 45° elbows: l:l
Number Tees: l:l
sesrpe e ]

APPLICATION Customer: [Test #1
DATA

Job Name: | Job #1

Job Number: |

Input By: |Ju5tin Strousse

[ See Results | [ Clear Results ]

Mote: If you experience any sort of problems please contact Donna Penter immediately. Donna can be reached
&t 513-719-2320 or email her at dpenten@clarkefire.com

| #a - | ®ioown -

s Start




Exhaust Sizing

= Clarke Fire - Windows Internet Explorer

5@ w [ Fetp:fjumn.clarkefirs.com/EngineSelctionT ools/EXHALSTSIZINGLISA. sspx VHE} [#2] |E\ [esing |2l

File Edit Wiew Favorites Tools  Help

5l Favorites | s g Suggested Sites = E Clarkefire (s Concur Facebook Home 4 Delta m CMM.com “ FOxNews EI My M3N weather 17k White Pages E-] American Express @0 Hilton HHonorsi® E]' ‘Web Slice Gallery. =
| & Clarke Fire

Clarke delivers.

Exhaust Sizing - USA /UK

Note: Calculations are immediate, allow screen to refresh between selections. If you experience any
sort of problems please contact Donna Penter immediately. Donna can be reached at 513-719-2320 or email
her at dpenter@clarkefire.com

Engine Modsl: JUBH-UF30

Engine RPM: 2100

Engine HP: 180

Exh Flow {CFM):
Temperature (* Fk:
Max Backpressure (inches water):
Min Backpressure (inches water):
Std. Exhaust Dia (in}:

;. B53
. 958
30
o
5
%mlﬂ

14.1 Pips

BACHPRESSURE
CALCULATIONS
(inches water)

4.8 Silencer (see note 1)

300 <P

1) CAUTION: Silencer Badkpressune is based upon s Clarke USA provided Silencer, Actus| Silenocer Badpressure will vary depending upeon the adus| Silencer used
[manufadiurer, size; type and model). If the total Badkpressure from the pipe, Silencer and orifice plate (if required) is dose to the engine Maximum Allowed Badpressure, it is
highly recommiendad you obtain the sctusl Backpressure {for the engine exhsust flow given above) on the Silencer being used and then confirm that the total Badkpressure is
stiil under the Meximum Allowed Badpressure.

Done & Internet | # %, 100%
s Start, S 2 ricr.. Vick .. / Jocume. .. Search Desktop
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Exhaust Sizing

m/Calculators/PrintExhaust. htm - Windows Internet Explorer

LSk ol |g, bEkp: [ funa . clarkefire. com) Calculabors [PrintExhaust. hkm V| @ +3|| X% |bB|ng £

File Edit View Favorites Tools Help

57 Favarites | S5 & cugoested sites + @) Clarkefire (e Concur B3 Facebook Home A\ Delta m CMM, com “ FOXMews & | My MsN E weather 17k White Pages & | Ametican Express @0 Hilton HHonors® @& | vwieh Slice Gallery =

| ghttp:,l’,l’www.cIarkeFire.com,iCa\culators,l’PrintExhaust.htm | |

CLARKE

Calculations made 8/18/2010

£

Fire Protection Products, Inc.

Dats input by: Justin Strousse

Input Data:
Customer: Test#1 Job Mame: Job #1 Job Mumber:
Engine Data: Piping Data: Silencer Data:
Manufacturer: Clarke Pipe Size: 5" Manufacturer: Clarke USA
Model: JUSH-UF30 #90° elbow or’y: 4 Pipe Size (in): 5
RPI: 2100 Mumber 457 elbows: Model: C06533
HF:160 Number Tees Application: Residential
Straight Pipe (Feet): 150 Connection: 150% Flange
Output Data:

Exh Flow (CFM): 953
Ternperature ( F): 959

Max Backpressure (inches water):
30

Min Backpressure (inches water): 0
Std. Exhaust Dia (in): 5

;
j
;
:

83
S5 f——
20 —
=215
& 10
E's
i 500 1000 2000 4000 8000

3 125 250
OCTAVE BAND CENTER FREQUENCY (Hz)

Exhaust Pipe Recommendation:

BACKPRESSURE [l JFipe
CALCULATIONS +Silencer (see

(inches water) note 1)

[lzs Total
Maximum

Allowable
Backpressure
Result: Total

Backpressure is within
limits

e Inkternet

@ 2 Micr... Wi . &) 2 Micr... = /52 Inte... DOCUME. .. Search Desklop




NFPA 20 — System Operation

e Engines shall be started no less than once a week
and run for no less than 30 minutes.

* The fire pump shall be started and brought up to
rated speed without interruption within 20
seconds.




NFPA 20 — System Operation

 Batteries shall be kept charged at all times and
tested frequently (weekly test) to determine
condition.

« Only distilled water shall be used.
» Battery plates shall be kept submerged at all times.

* The fuel storage tanks shall be kept as full as
practical at all times, but never below 66% of tank
capacity. A fuel level indicator shall be provided
to activate at the 2/3rds tank level.




2009 EMISSION SUMMARY

e Beginning Jan 1, 2010

— Diesel Fire Pump drivers with horsepowers
petween 100 bhp and 750 bhp and with rpms
petween 1470 and 2650 rpm must meet be
certified Tier 3 engines.

— NSPS compliant engines manufactured before
Jan 1, 2010 in the above horsepower and rpm
range can still be sold in 20009.




Clarke Model Nomenclature

New 10 Digit Model Number System

COOLING SYSTEM APPROVAL | LISTING CODE
MUMBER OF CYLINDERS MFG LOCATION
ENGINES SERIES CODE EMISSIONS CODE
EMGINE MAKE | SPECIAL FEATURE _L RATING CODE
— —— — —— ——
MODEL NUMBER X X X X - X X X TR
First Digit [Power Level)
ecoDiessl— T | o 15 [GNTS e ROWer 16vel TElaiTve 10 INE OIer raings 1of 3 given
dohin Deere J A [ Z enging senes & number of cylinders. 8 and Z are the highest
Lombardni™ L |
Petkans__P Second Digit (Speed Range)
ﬁ “HI;EL p::i::: Thess s.lrl‘e genleral sp—e:d ranges undbil;ayeu:i_l,;e ew.'lu':cl:-'el' All
mMeChanical engnes aré range rated per curye. N
L 'f_‘.lNBARI"JNI O51L per f_lyllnﬂer_iﬂ I fiﬂﬁﬂ 2300rpm electronic Pr.'gmﬁg'mm an "R code are range rated Al or\’l"m'
LOMBARDINI 0621 per Cylinder T J30-3000rmm “RCtTo enginink e +4. S0 fror rated Speed
LOMBARDIMI - LOWY Series™ O | [ " RangeRated
DOC Wi MOTORI T Seres_H =SS
IVECD 36L& 5061 800
IVECO B.1L Seti
IVECO 1280 Series— M| A Mon-Emissionzed
IVECD 1720 Sengs T B EPANSPS Compliant
JDEERE 24 & 30L 250 Series. T EPATier 2 Certified {May also be CARB Approved)
JDEERE 45 68L380Senss” O | D EPATier 2 Cenified (May alco be CARE Approved)
J DEERE 2 1LSenes W EL Stege Cartdiod
JDEERE 1250 Saries — % CARB Approved Onby (Tier 4 wath afterreatment)
FERKING 408 60L Series ¥
Single Cylinder 1 A Cincinnat, OH - USA
lindar ™ o TR Coatbridge, Scotland - LK
3Cylinder 3 [ ——
Cylinder 4
B o 16 Cylinder™ &
BCylinder _® Currently Used AP APSADLISTED [France)
10 Cylindar ™ 0 T M EMAPFROVED [NFPAXD)
LF  Logs Prevenbon Council Board LUK
CIRECT AR A TF UL LISTED & FMAPPROVED (NFRAZO)
HEAT EXCHANGER  H LL LIL USTED
WEIRT W ML NO APPROVALS or LISTINGS
RADIATOR ™ R
New - Will create new model:  NF MNEPA Lo
CEPREVEN
HE _EN12845
o vidS
=TI LN 8440
TV NVEEB
NA__ VAS
[Fufure - Mo new models will be crea  EN LISTED for EN12845




UL Coupling for Electric Motors

o Separately coupled-type pumps with electric
motor drivers shall be connected by a flexible
coupling or flexible connecting shaft.

 All coupling types shall be listed for the service.

 This requirement has actually been around since
the 1996 edition of NFPA 20.

e Currently Clarke is the only company that has a
UL coupling available for electric motors.
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