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PACKAGED FIRE PUMPING SYSTEMS

Engine Driven – With House Enclosure
Bulletin #23-604

PROJECT:  Duke University – Library Service Center

DATE: 04/12/06
LOCATION: Durham, NC
The contractor shall provide and install a SyncroFlo Model 1250FHSCD70PH packaged fire pumping system designed in accordance with the requirements of NFPA 220.  The fire pump shall be listed by Underwriters Laboratories and approved by Factory Mutual for fire service at the specified rating.  The system manufacturer will assume unit responsibility for the proper operation of the entire packaged system as specified herein.

1.0  
DESIGN:

1.1
Pump shall be designed to deliver 1250 GPM when operating at 70 PSI.  The pump shall also deliver not less than 150% of rated capacity at a pressure not 
less than 65% of rated pressure.  Motor and pump speed shall not exceed 1760 RPM. Unit pressure shut-off head shall not 
exceed 140% of rated pressure or 98 PSI.

2.0
PUMP:

2.1
The pump shall be a horizontal split case pump of cast iron, bronze fitted construction per UL 448 and shall be an SPP Pumps Model TD15E with class125 suction X class 125 discharge flanges, and shall be mounted on a fabricated steel base with flexible coupling, OSHA Approved coupling guard, and directly connected to the motor.  The pump shall be clockwise rotation as viewed from the driver end.  The pump casting shall be smooth, free of scale, lumps, cracks, sand holes and defects of any nature which may make it unfit for the use for which it is intended.  

2.2
The pump bearings shall have an L-10 rating of not less than 5000 hours based on 
load ratings and fatigue life.  

2.3
The shaft shall be sealed with a stuffing box and packing with external water-seal 
piping.  The stuffing box glands shall exert uniform pressure on the packing.  

2.4
Bearing housing supports, and suction and discharge flanges shall be integrally cast 
with the lower half of the casing.  Removal of the upper half of the casing must allow 
the rotating element to be removed without disconnecting the suction and discharge 
flanges.  

2.5
Replaceable shaft sleeves shall be furnished and are to be of bronze.  The shaft 
sleeves shall be held in position by the impeller key and locked in position by screwed 
connections which tighten with the rotation of the element or by a separate threaded 
sleeve nut.  Water slingers of bronze or other corrosion resistant material shall be 
provided to seal the bearings at their inner ends.  

2.6
The pump casing shall be hydrostatically strength tested to a minimum of 250 PSI or 
not less than twice the maximum shut-off pressure.

3.0
ENGINE:

3.1
The engine shall be a Clarke Model JU4H-UF40 diesel engine, UL Labeled and FM Approved for fire service, dual battery automatic operation, rated for 94 HP at 1760 RPM per SAE conditions.  The engine shall be derated 3% for every 1000 feet above sea level elevation and 1% for every 10 degrees above 77 degrees ambient temperature.  The engine shall be of adequate horsepower to be non-overloading throughout the pump’s maximum design requirements.  Performance curves that are “cut off” at the 150% point are not acceptable.

3.2
The engine shall be equipped with an engine “Hot Start”, battery charger, dual battery 
contactors capable of mechanical operation to energize the starting motor in the 
event of control circuit failure and an emergency manual fuel solenoid valve.  The 
engine shall be 12/24 volt operation. 

3.3
The following engine accessories shall be included and provide by the system 

manufacturer:


a. Heavy duty commercial lead acid batteries for dual operation


b. Battery rack


c. Battery cables 


d. Residential muffler


e. Flexible exhaust connector


f. Heat exchanger piping supplying water from the pump to the engine per NFPA 20

g. 140 gallon double wall fuel tank with legs and including fittings, flash arrestor, and vent and fill cap.
4.0
CONTROLLER:

4.1
The controller shall be a Master Model DCFRA UL/FM Approved automatic engine 
controller, with built-in battery charger, weekly test start, test solenoid, DC operated 
pressure recorder, and pressure switch.  The controller shall be designed in a 
modular fashion such that optional equipment may be easily field installed with plug-in 
devices.

4.2
Two independent built in battery chargers with separate AC input fuses or circuit 

breakers, DC output fuses or circuit breakers, and charging circuits shall be provided.

4.3
A seven day DC operated pressure recorder shall be provided.  All local visual alarms 
shall be indicated on individual back lit lenses, Engine failure alarms shall be red, 
pump room trouble alarms shall be amber, and auto on shall be green.

4.4
The controller shall provide audible and visual indication as well as individual remote 
contacts for the following alarm conditions:  


a. Low engine oil pressure


b. High engine water temperature


c. Failure to start


d. AC or charger failure (no audible)


e. Battery 1 failure


f.  Battery 2 failure


g. Over-speed shutdown

4.5
A large 2" operator shall be provided on the main selector switch.  Two voltmeters 
and ammeters shall be provided, one for each battery bank.  All relay contacts shall 
be gold flashed and rated for 10 amps.  A vibrating alarm bell with a 6" gong shall be 
provided.  A Y-strainer shall be provided after the pressure switch connection and 
before the drain valve solenoid.  The controller enclosure shall be constructed in 
accordance with NEMA 2 requirements.

5.0
PUMP ACCESSORIES:

5.1
The system manufacturer shall furnish accessories as follows:


a. ½" automatic air release valve.

b. Set of suction and discharge pressure gauges


c. Eccentric suction reducer, if applicable


d. Concentric discharge increaser, if applicable

6.0
OPTIONAL SYSTEM COMPONENTS:

6.1
The system manufacturer shall furnish the following system components (check all 
that apply)


a. 8” Test head with (6) 2 ½” hose valves, caps and chains


b. 8” City water bypass with check valve and (2) UL/FM isolation valves


c. 4” Fire Dept. inlet connection with UL/FM check valve and Siamese head


d. 6” Pilot operated main relief valve with 6” X 8” enclosed waste cone

7.0
JOCKEY PUMP:

7.1
The jockey pump shall be a Ebara Model EVMU2-7 centrifugal close coupled vertical pump with mechanical seal.  Designed for 12.5 GPM at 80 PSI, complete with a 3450 RPM, 2 HP, 460 volt, 3 phase, 60 cycle vertical ODP motor.

8.0
JOCKEY PUMP CONTROLLER:

8.1
The jockey pump controller shall be a Master Model JPC complete with fusible disconnect, Hand-Off-Automatic selector switch and a pressure switch in a NEMA 2 enclosure.  The controller shall be rated for 2 HP, 3 phase, 60 cycle, 460 volt operation.

8.2
Provide the following items:


a. Control circuit transformer


b. Pump operating pilot light


c. Power available pilot light

9.0
FIELD ACCEPTANCE AND PERFORMANCE TEST:

9.1
The system manufacturer or its designated representative shall be present for the 
field acceptance test.  The pump, motor, and controller shall meet the intent of the 
specifications and outlines set forth in NFPA 20.

10.0
CONTROLLER SENSING LINES:

10.1
Fabricate pipe and fittings according to NFPA 20 with hard brass sensing piping, ½" 
size, with globe valves for testing controller mechanism from system to pump 
controller as indicated.  Include a bronze check valve with 3/32" orifice in the clapper 
or a ground-face union with a non-corrosive diaphragm having a 3/32" orifice.

11.0
BUILDING GENERAL

11.1
Each building shall be supplied complete with all necessary component parts, to form a complete building 
system and all parts shall be new and free from all defects or imperfections.

11.2
The building width and length shall be measured from the outside of the building wall 
panels and the height of the building shall be the distance measured from the bottom 
surface of the base channel to the exterior juncture of the roof and sidewall panels.

12.0
BUILDING DESIGN CRITERIA

12.1
All buildings shall be designed in accordance with the applicable sections of the latest 
edition of the AISC "Specifications for the Design, Fabrications, and Erection of 
Structural Steel for Buildings" and the AISI "Specifications for the Design and Light 
Gauge Cold Formed Steel Structural Members."

12.2
Each building shall be designed for the following loads, in addition to the stationary 
weight of the building.  Reduction of loads due to tributary loaded areas will not be 
permitted.


1. The vertical Live Load of the building shall not be less than 30 pounds per square 
foot applied on the horizontal projection of the roof.


2. The horizontal Wind Load of the building shall not be less than 20 pounds per 
square foot and shall be distributed and applied in accordance with the applicable 
edition of the Metal Building Manufacturers Association (MBMA) publication title 
"Recommended Design Practice Manual" and the U.S. Navy Bureau of Yards and 
Docks publication titled "NAVFAC DM-2."
12.3
All combining and distributing of auxiliary equipment loads imposed on the building 
system shall be done in accordance with the applicable section of the MBMA 
publication titled "Recommended Design Practices Manual."

12.4
Upon request, the selected building manufacturer shall provide the building purchaser 
with complete design certification signed and sealed by a registered structural 
engineer.

13.0
BUILDING TYPE

13.1
Each building shall have an 1-1/2" pitch interlocking panel roof system.  Roof panels 
shall be attached to the wall cap through factory punched holes.

13.2
The roof system shall include a gutter and downspout system at each sidewall and 
matching rake trim at the building endwalls.  All gutters and trim shall be galvanized 
steel pre-painted Arctic White or Roman. Bronze.

13.3
Transmission of horizontal wind loads across the building shall be make through the 
panel roof system and no separate roof or wall diagonal bracing shall be required. 

13.4
When required for proper transmission of lateral winds loads, structural frame wind 
bents shall in stalled.  Wind bents shall consist of a bolted column and rafter 
assembly of steel conforming to ASTM A-36 specifications.

14.0
BUILDING ROOF PANEL DESIGN

14.1
Roof panels shall be supplied in a single continuous length form eave line to ridge line 
and shall be designed to tightly interlock so that no fasteners are required at 
intermediate points along the panel side laps.

14.2
Roof panels shall be 16’’ wide with a smooth surface between the interlocking side 
ribs.  The interlocking ribs shall be a minimum 3" high, and shall be turned upward.  
All roof panels shall be factory punched for connection at the eave line of the building.

14.3
There shall be no fastener penetrations through the roof covering except at eave 
lines, ridge lines and roof accessory openings such as skylights and ventilators.

14.4
Roof panels shall be minimum 20 gauge galvanized  steel conforming to ASTM A-525 
specifications with the galvanized coating conforming to G90 (1-1/4 oz.) standards.  
Minimum yield strength of the panel material shall be 50,000 PSI.

14.5
Roof panels shall receive a factory, roller applied, paint coating having an exterior 
coating thickness of 0.8 to 1.2 mils of dry film thickness.

14.6
The roof panel color coating shall carry a low fire hazard rating equal to a Class 1 
material as defined by factory Mutual.  The Panel coating shall have achieved a 
Flame Spread Index of 25 or less and a Fuel Contributed Index of 100 or less when 
tested in accordance with ASTM E-85 test procedures.

14.7
The finish coat shall be a white polyester formulation that will meet the following 
performance standards after 10 years continuous exposure in "normal" atmospheric 
conditions not containing corrosive fumes such as chemicals or salt spray.


1. Panels shall show no evidence of blistering, peeling or chipping.


2. Panels shall not show surface chalking in excess of the No. 6 rating D659-44 as 
established by the American Society of Testing Materials (ASTM).


3. Panels, after cleaning, shall not show color change in excess of five (5) units when 
measured in accordance with the ASTM-D-2244-68 standard.

14.8
The above performance standards shall not apply where panels have been damaged 
by fire, radiation or other physical damage.

15.0
BUILDING ROOF INSULATION

15.1
Roof insulation shall consist of 48" wide, 4" thick, .6# density fiberglass faced on its 
exposed side with an embossed white vinyl facing.  The faced insulation material 
shall have a UL Flame Spread Rating of 25 when tested in accordance with UP 723 
or ASTM E-84 procedures.

15.2
Insulation shall be supported at the roof line by means of mechanical clips spaced on 
maximum 4' centers and shall be sealed by means of a 2" side tab on the facing.

15.3
The "U" valve through the insulated roof shall be a maximum of 0.08 BTU's per 
square foot when measured in accordance with the "Zone Method" contained in 
ASHRAE "Handbook of Fundamentals," 1972 edition.

16.0
BUILDING WALL PANEL DESIGN

16.1
Exterior wall panels of the building shall be a single continuous length form the base 
channel to the roof line of the building at the sidewalls and end walls of the building 
except where interrupted by wall openings.

16.2
Wall panels shall be 16" wide and 3" deep inward turned interlocking side rib.  Wall 
panels shall contain two 2/3 deep by 3-1/8" wide fluted recesses, each starting 2-
7/16" from the panel edge.

16.3
Wall panels shall be fastened internally to the base channel and eave cap of the 
building with 3/8" diameter electro-galvanized machine bolts placed within the panel 
interlock.  The fastening system shall be designed so that no wall fasteners are 
exposed on the exterior surface of the walls.

16.4
Wall panels shall be minimum 26  gauge galvanized steel conforming to ASTM A-525 
specifications with the galvanized coating conforming to G90 (1-1/4 oz.) standards.  
Minimum yield strength of panel material shall be 36,000 PSI.  Panel material shall be 
embossed with a random pattern pebble embossed of approximately .007 - .008 
depth.

16.5
All exterior surfaces of the galvanized steel wall covering and exterior trim shall 
receive a factory roller applied, paint coating having an exterior coating thickness of 
0.8 to 1.2 mils of dry film thicknesses.

16.6
The finished coat for wall panels shall be a polyester formulation of one of the 
following colors:   Twilight Blue, Desert Tan, Laurel Green, Arctic White, Harvest 
Gold, 
Roman Bronze or Shell Gray.

16.7
The wall panel color coating shall carry a low fire hazard rating equal to a Class 1 
material as defined by Factory Mutual.  The panel coating shall have achieved a 
Flame Spread Index of 25 or less and a Fuel Contributed Index of 100 or less when 
tested in accordance with ASTM E-84 test procedures.

16.8
Exterior color coatings shall meet the following performance standards after 10 years 
continuous exposure in normal atmospheric conditions not containing corrosive fumes 
such as chemical fumes or salt spray.


1. Panels shall show no evidence of blistering, peeling or chipping.


2. Panels shall not show surface chalking in excess of the No. 6 rating D659-44 as 
established by the American Society of Testing Materials (ASTM).


3. Panels, after cleaning, shall not show color change in excess  of five (5) units when 
measured in accordance with the ASTM-2244- 68 standard.

16.9
The above performance standards shall not apply where panels have been damaged 
by fire, radiation or other physical damage.

17.0
BUILDING WALL & CEILING LINER

17.1
The interior of the building walls shall be lined with a factory assembled insulated 
metal liner having no exposed fasteners except at the base, ceiling and accessory 
trim.

17.2
Liner panels shall be 16" wide and shall be minimum 26 gauge embossed galvanized 
steel pre-painted Parchment White.  Insulation shall be noncombustible, nominal 7/8' 
thick, #2 density fiberglass laminated to the liner panel.  The liner system shall be 
furnished with matching base, cover and accessory trim.

17.3
The void between the exterior wall panel and the lock-in liner shall be insulated with 
3" thick unfaced fiberglass insulation.  The "U" value of the assembled wall system 
shall be a maximum of 0.19 BTU's per square foot when measured in accordance 
with the "Zone Method" contained ASHRAE "Handbook of Fundamentals," 1972 
edition.

18.0
BUILDING HOLLOW METAL DOORS

18.1
All doors shall be 1-3/4" thick flush type.  Door panels shall be minimum 20 gauge galvanized steel reinforced by lamination to a honeycomb core enclosed with a continuous steel perimeter channel.  The hinge edge channel shall be minimum 7 Gauge thick and the lock edge channel shall be minimum 16 Gauge.  Door panels shall be projection welded to the perimeter channels or maximum 5" centers.

18.2
Door frames shall be 4-3/4" deep double rabbet type of minimum 16 gauge 
galvanized steel.

18.3
Doors and frames shall be factory painted with one coat of baked on primer.  All 
doors shall be preassembled in their frames and hardware installed and tested prior 
to shipment.  Field installation of the door unit shall not require any frame assembly, 
door handling or hardware installation.

19.0
BUILDING DOOR HARDWARE

19.1
Door hardware shall consist of:


1. 
3 - 4 1/4 x 4" steel hinges per Govt. Spec. FFH-116C, Type T2127, Aluminum 

Finish.


2. 
3 - 11/16" wide x 5/8" high extruded aluminum threshold (exterior doors only). 


3.
3/16 x 3/8" polyurethane weather-stripping (exterior doors only).


4. 
Mortise cylinder lockset per Govt. Spec. 86B, US26D Satin Chrome Finish.

20.0
BUILDING WALL OPENINGS

20.1
The building manufacturing shall supply all necessary framing and connectors to 
structurally replace the panel remove by any wall opening.  All trim and flashings 
require to make weather-tight the unit placed in any opening shall be provided by the 
supplier of the unit being installed.

21.0
INSTALLED HOUSE ACCESSORIES


1. (1) Unit Heater with Thermostat


2. (1) Motorized Damper


3. (1) 16" Exhaust Fan & Thermostat


4. (2) Fluorescent Vapor Tight Lights


5. (1) Lighting Panel Boxes with 7-1/2 KVA Transformer


6. (6) 15 AMP Single Pole Circuit Breakers


7. (1) Exterior Wallighter High Pressure Sodium Wall Pack with Photocell


8. (1) Overhead automatic sprinkler system


9. (1) Battery Power Interior Emergency Light

22.0
FACTORY PREFABRICATION:

22.1
All of the above equipment with the exception of the header shall be mounted on 
an open I-Beam structural steel skid having recessed inner support members.  
All piping, pressure sensing lines, shut off valves, header piping, relief valve 
piping, stuffing box, and casing relief drain lines shall be firmly anchored to the 
steel base by means of structural steel supports.  All electrical wiring between 
drivers and controller shall be ran in rigid conduit, countersunk and ran through 
the center of the inner support members of the skid.  See plans for bill of 
materials.

22.2
All equipment shall be factory tested as a system by the system manufacturer in 
accordance with NFPA 20, UL and FM prior to shipment.  Additionally, the entire 
package shall be hydrostatically tested by the system manufacturer prior to 
shipment.  The unit shall be built and tested in an enclosed weatherproof shop 
and the manufacturer shall provide a certified X-Y plot test report prior to 
shipping of the system for engineering approval.

23.0
THIRD PARTY CERTIFICATION:

23.1
All packaged equipment shall be independently Third Party labeled as a system 
suitable for the intended use by a Nationally Recognized Testing Laboratory 
(NRTL) in accordance with OSHA Federal Regulations 29CFR1910.399 and 
NFPA 70, National Electric Code 
(NEC), Article 90-7.

24.0
QUALITY ASSURANCE:

24.1
The equipment and materials covered by these specifications are intended to be 
standard equipment of proven reliability and as manufactured by reputable 
manufacturers having experience in the production of such equipment.  The 
equipment furnished shall be designed, constructed, and installed in accordance 
with the best practices and methods and shall operate satisfactorily when 
installed as shown on the contract drawings and operated per the manufacturer’s 
recommendations.

24.2
It is intended that the manufacturer of the specified equipment shall be a 
business regularly engaged in the manufacture, assembly, construction, start up, 
and maintenance of fire pumping distribution equipment of the type required for 
this project, The manufacturer shall have at least ten (10) years of successful 
experience in providing stations of the type, design, function, and quality as 
required for this project.  Equipment manufactured by an outside source or 
“brokered equipment” defined as systems not assembled on the premises of the 
named manufacturer by that company’s employees WILL NOT be allowed.
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