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SECTION 15540

HVAC PUMPS

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Horizontal split case pumps.

B. Vertical split case pumps.

C. Vertical in-line pumps.

D. In-line circulators.

E. Air conditioning condensate pumps.

F. Side-stream filters.

1.02 quality assurance

A. Refer to Section 15010:  GENERAL PROVISIONS, MECHANICAL.

B. Published specifications standards tests or recommended methods of trade industry or governmental organizations apply to work in this Section.

C. Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation, are non-overloading in parallel or individual operation, and operate within 25% of midpoint of published maximum efficiency curve.

1.03 SUBMITTALS

A. Submit product data and performance for the following items per the provisions of Division 1 and this Division’s General Provisions.

NOTE:
THIS SHOULD BE A NUMERICAL LIST OF DETAILED ITEMS THAT THE ENGINEER WISHES TO REVIEW.  IT SHOULD BE SPECIFIC AND NOT VAGUE.  A DATABASE WILL BE GENERATED FROM THIS LIST (FOR EACH INDIVIDUAL PROJECT) AND THE SHOP DRAWING DEPARTMENT WILL TRACK THE PERFORMANCE OF THE CONTRACTOR.  THIS WILL TAKE THE GUESS-WORK OUT OF WHICH SUBMITTALS HAVE BEEN SUBMITTED AND WILL ALLOW US TO PRO-ACTIVELY KEEP THE CONSTRUCTION PROCESS ON SCHEDULE.

KEEP IN MIND THAT ANYTHING REQUESTED IN THE GENERAL PROVISIONS SECTION WILL BE TRACKED UNDER THE GENERAL DIVISIONS FILE (BY THE SHOP DRAWING DEPARTMENT). KEEP 1.03 SIMPLE AND ONLY HAVE A 1.03 A AND NO 103 B.

IF ITEMS ARE LENGTHY, PROVIDE A ONE OR TWO WORD DESCRIPTION WITH A COLON, FOLLOWED BY THE MORE LENGTHY DESCRIPTION.

1. Product data:  Manufacturer’s data showing pump type, capacity, and power requirement.  Include dimensional drawings and material specification.

2. Performance:  Certified pump curves showing pump performance characteristics with pump and system operating points plotted.  Include NPSH curve when applicable.

2.00 PRODUCTS

2.01 MANUFACTURERS

USE MANUFACTURERS LISTED IN THE FOLLOWING LIST

A. Horizontal Split-Case Type:

NOTE:
FOR OVER 50 HP OR FOR QUALITY PROJECTS USE THE FOLLOWING MANUFACTURERS

1. Allis-Chalmers Corp.

2. Bell and Gossett Inc.

3. Ingersoll-Rand Co.

4. Peerless Pump.

5. Worthington Corp.

6. Fairbanks Horse.

NOTE:
FOR UNDER 50 HP OR SPECULATIVE PROJECTS, INCLUDE THE FOLLOWING MANUFACTURERS

7. Aurora Pump Co.

8. Pacific Pump Co.

9. Weinman Pump Co.

10. Amtrol/Thrush.

B. Vertical Split-Case Type:

NOTE:
FOR OVER 50 HP OR FOR QUALITY PROJECTS USE THE FOLLOWING MANUFACTURERS

1. Allis-Chalmers Corp.

2. Bell and Gossett Inc.

3. Ingersoll-Rand Co.

4. Peerless Pump.

5. Worthington Corp.

6. Fairbanks Horse.

NOTE:
FOR UNDER 50 HP OR SPECULATIVE PROJECTS, INCLUDE THE FOLLOWING MANUFACTURERS

7. Aurora Pump Co.

8. Pacific Pump Co.

9. Weinman Pump Co.

10. Amtrol/Thrush.

C. Vertical In-Line Type:

1. Pacific Pumping Co.

2. Bell and Gossett, Inc.

3. Aurora Pump Co.

4. Amtrol/Thrush.

D. In-Line Circulators:

1. Bell and Gossett, Inc.

2. Taco.

3. Amtrol/Thrush.

E. Air Conditioning Condensate Pumps:

1. Hartell Div, Milton Roy.

2. Little Giant.

MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 GENERAL

EDIT TO SUIT JOB REQUIREMENTS.  INCLUDE ONLY REFERENCES DIRECTLY AFFECTING WORK OF THIS SECTION.

A. Centrifugal:  Single stage, unless otherwise noted.

B. Impeller:  bronze, enclosed, non-overloading.

C. Statically and dynamically balance rotating parts.

D. Construction to permit complete servicing without breaking piping connections.

E. Pumps to operate at 1750 rpm unless specified otherwise.

F. Shaft seals:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1 SEAL (AVOID IF POSSIBLE)

1. Packed stuffing boxes:

a. Graphitized, non-asbestos plastic packing rings.

b. Similar to John Crane Superseal No. 1.

OPTION 2 SEAL (AVOID IF POSSIBLE)

USE FOR SUCTION PRESSURE BETWEEN 50 AND 100 PSIG.

2. Packed staffing boxes:

a. Bronze glands and brass studs.

b. Graphitized, non-asbestos and babbitt foil split lambert rings.

c. Similar to John Crane 101 M.

OPTION 3 SEAL

3. Mechanical seals as follows:

a. Single, inside mounted, end face rubber bellows type.

b. Springs:  stainless steel.

c. Seal head:  brass or stainless steel.

d. Babbitt filled carbon rotating washer.

e. Stationary seat:

1) Clean water, up to 250oF:

a) Ni-Resist.  Seat.

2) Hot water or dirty water:

a) Tungsten-carbide seat.

b) With Viton elastomers.

c) Water flush across face of seal.

EDIT TO SUIT JOB REQUIREMENTS.  INCLUDE ONLY REFERENCES DIRECTLY AFFECTING WORK OF THIS SECTION.  THE FOLLOWING SHOULD BE USED WITH WATER HAVING MORE THAN 1000 PPM SUSPENDED SOLIDS.

f. Flush filter:

1) Tungsten carbide seat.

2) Bypass Line:

a) Pump discharge to external gland connection.

b) Filter or cyclone separator in line.

g. Coordinate construction and type with water treatment as specified in Section 15645:  WATER TREATMENT.

USE FOR SUCTION PRESSURES TO 150 PSI.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1 CRANE

h. Similar to John Crane Type 1.

USE WHERE SUCTION PRESSURE EXCEEDS 150 PSI

OPTION 2 CRANE

i. For suction pressures 150 psi or greater, balanced construction, similar to John Crane Type 1B.

j. Furnish spare set of seals for each pump.

G. Pump and motor capacities:

1. Minimum as scheduled on Drawings.

2. Suitable for parallel operation.

3. Motor to operate over entire head capacity range of pump without exceeding horsepower rating.

INCLUDE AS APPLICABLE FOR THIS JOB.

4. Motors shall be "High-Efficiency" type as specified in SECTION 15170:  MOTORS AND MOTOR CONTROLLERS.

H.  Pump characteristics:

1. Pump curve shall rise continuously from maximum capacity to shutoff.

2. Shutoff head approximately 10% greater than design head.

3. Operation at or near peak efficiency.

4. Capable of operating at 25% beyond design capacity in gpm without exceeding break off point.

5. Impeller diameter:  maximum 90% difference between maximum and minimum of published impeller diameter.

6. Scheduled maximum NPSH required to apply over full operating range of pump.

I. Tested and guaranteed to withstand 1-1/2 times specified working pressures.

J. Pumps to be suitable for handling fluids at scheduled temperatures.

K. Provide removable coupling guards.

L. Flexible motor coupling, index otherwise noted.

INCLUDE VARIABLE SPEED DRIVES AS APPLICABLE FOR THIS JOB.  REVIEW WITH DEPARTMENT CHIEF ENGINEER.

2.03 HORIZONTAL SPLIT CASE TYPE

A. Double suction:

INCLUDE AS APPLICABLE FOR THIS JOB.

1. Vertical shaft configuration.

B. Pumps with 12 in. or larger discharge sizes to have double volute construction.

ON HIGH RISE BUILDINGS THERE MAY BE SEVERAL WORKING PRESSURES. IN SUCH CASES, IDENTIFY THE VARIOUS PUMPS UNDER EACH PRESSURE.

C. Pumps and flanges:  [125] [___] psi working pressure.

FOR WORKING PRESSURES ABOVE 125 PSI, CHECK WITH PUMP MANUFACTURER AND INSERT WORKING PRESSURE.

D. Shaft:  11-13% chrome stainless steel.

E. Shaft sleeves:  Renewable.

FOR PACKED PUMPS.

1. Hardened stainless steel:

a. 17% chrome stainless steel.

b. Heat treated and hardened.

c. Or ceramic coated stainless steel.

d. Hardness:  minimum 600 Brinnell.

FOR MECHANICAL SEALS

2. Unhardened stainless steel.

F. Trim, shaft nut (and stuffing box bushing):  bronze.

G. Casing (and impeller) wearing rings:

1. Renewable, dissimilar bronze.

2. Hardness to ensure maximum protection against galling.

H.  Suction and discharge connections:  Flanged.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

USED ONLY FOR SPECIAL APPLICATIONS, SUCH AS EXTREMELY HIGH TEMPERATURES, ETC.

OPTION 1

I. Bearings:

1. Ball:

a. Grease lubricated.

b. Moisture and dustproof housings.

c. Regreasable.

2. Rated life:  80,000 hours.

3. Suitable for in service lubrication.

CARTRIDGE BEARINGS COMMONLY USED IN THE WEST.  REVIEW ACCEPTABILITY WITH DEPARTMENT CHIEF ENGINEER.

4. Cartridge bearings which cannot be lubricated, not acceptable.

OPTION 2

J. Bearings:

1. Ball, oil lubricated with oiler.

2. Rated life:  80,000 hours.

STANDARD APPLICATION

K. Bearing brackets:  with overflow holes to prevent flooding.

L. Bearing housings:

1. Bolted to bearing brackets.

2. Or cast integral bearing arms.

M. Flexible couplings:

1. Self-aligning, all metal:

a. Center-drop-out type.

b. Similar to Woods.

N. Pump and motor assembly:

1. Rolled steel baseplate.

2. Raised lip rim.

3. Drain tappings.

4. Cast iron baseplate optional.

REVIEW TYPES WITH PUMP MANUFACTURER.  INSERT PRESSURE.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

O. Pumps:  Equal to Pacific Pumping Co. of following types:

1. To 125 psi working pressure:  Type KP.

OPTION 2

P. Pumps;:  Equal to Bell and Gossett Co. of following types:

1. Type HSCS.

2.04 VERTICAL SPLIT CASE TYPE

ON HIGH RISE BUILDINGS THERE MAY BE SEVERAL WORKING PRESSURES. IN SUCH CASES IDENTIFY THE VARIOUS PUMPS UNDER EACH PRESSURE.

A. End suction or double suction as scheduled.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

1. Frame type pump, base mounted:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

B. As specified above for horizontal split-case type.

WHERE HORIZONTAL SPLIT-CASE TYPE IS NOT SPECIFIED USE THE FOLLOWING:

OPTION 2

C. Pumps and flanges:

1. 125 psi working pressure.

FOR WORKING PRESSURES ABOVE 125 PSI, CHECK WITH PUMP MANUFACTURER AND INSERT WORKING PRESSURE.

D. Pumps and flanges:

1. --- psi working pressure.

E. Shaft:  11-13% chrome stainless steel.

F. Shaft sleeves:

1. Renewable.

FOR PACKED PUMPS

2. Hardened stainless steel:

a. 17% chrome stainless steel.

b. Heat treated and hardened.

c. Ceramic coated stainless steel.

d. Hardness:  minimum 600 Brinell.

FOR MECHANICAL SEALS

3. Unhardened stainless steel.

G. Trim, shaft nut (and stuffing box bushing):  bronze.

H. Casing wearing ring:

1. Renewable, dissimilar bronze.

2. Hardness to insure maximum protection against galling.

I. Suction and discharge connections:  flanged.

USED ONLY ON SPECIAL APPLICATION, SUCH AS EXTREMELY HIGH TEMPERATURES, ETC.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS

OPTION 1 BEARING

J. Bearings:

1. Ball, grease lubricated in moisture and dustproof housings.

2. Rated life:  80,000 hours.

3. Suitable for in service lubrication.

STANDARD APPLICATION

OPTION 2

K. Bearings:

1. Ball, oil lubricated with oiler.

2. Rated life:  80,000 hours.

3. Suitable for in service lubrication.

REQUIRED BY S&H, NY - CARTRIDGE BEARINGS COMMONLY USED.

4. Cartridge bearings which cannot be lubricated, not acceptable.

L. Flexible couplings:

1. Self-aligning, all metal:

a. Center drop-out type.

b. Similar to Woods.

M. Pump and motor assembly:

1. Rolled steel baseplate.

2. Raised lip rim.

3. Drain tappings.

4. Cast iron baseplate optional.

REVIEW TYPES WITH PUMP MANUFACTURER.  INSERT PRESSURE

N. Pumps:  Equal to Bell & Gossett of following types:

1. End Suction:  125 psi working pressure:  Series 150.

2. Vertical Split Case:  Double suction to 125 psi working pressure:  Type VSC (inlet and discharge vertical).

2.05 VERTICAL IN-LINE TYPE

A. Type:  Centrifugal, single stage.

1. Close coupled in-line.

2. Back pullout design.

3. Suitable for horizontal or vertical operation.

ON HIGH RISE BUILDINGS THERE MAY BE SEVERAL WORKING PRESSURES.  IN SUCH CASES IDENTIFY THE VARIOUS PUMPS UNDER EACH PRESSURE.

B. Pumps and flanges:

1. 125 psi working pressure.

FOR WORKING PRESSURE ABOVE 125 PSI.  CHECK WITH PUMP MANUFACTURER AND INSERT WORKING PRESSURE.

C. Pumps and flanges:

1. --- psi working pressure.

INCLUDE AS APPLICABLE FOR THIS JOB.

D. Factory support stand:

1. Cast iron.

2. Steel.

E. Shaft:  Steel.

F. Trim:  bronze.

G. Wearing rings:  renewable bronze.

H. Shaft sleeves:

1. Renewable

2. Hardened stainless steel:

a. 17% chrome stainless steel.

b. Heat treated and hardened.

c. Ceramic coated stainless steel.

d. Hardness:  minimum 600 Brinell.

FOR MECHANICAL SEALS

3. Unhardened stainless steel.

I. Bearings:

1. Ball, grease lubricated, suitable for in service lubrication.

J. Similar to Bell and Gossett of following types:

1. Series 80 or Series 60.

2.06 IN-LINE CIRCULATORS

A. Vertical split, flanged, cast iron, bronze fitted.

B. Impeller:  bronze, enclosed, centrifugal type.

C. 125 psi working pressure.

D. Mechanical seals.  Coordinate seal construction with water treatment as specified in Section 15545:  CHEMICAL WATER TREATMENT.

E. Coupling connected and bolted to oil lubricated, sleeve bearing motor.

F. Similar to Bell and Gossett Booster Pump, Series 60, Series 80, or Series 90.

INCLUDE AS APPLICABLE FOR THIS JOB.  USE ONLY WHEN CONDENSATE IN UNIT DRAIN PANS CANNOT BE DRAINED BY GRAVITY.  COORDINATE WITH ELECTRICAL DEPARTMENT AND WITH UNIT MANUFACTURER.

2.07 AIR CONDITIONING CONDENSATE PUMPS

A. Factory assembled packaged pump.

B. For removal of condensate from air conditioning units, air handling units, humidifiers, coolers, etc.

C. Construction:

1. Reservoir:

a. One gallon capacity.

b. Cast aluminum.

c. Epoxy clad.

2. Motor with Stainless steel shaft.

3. Impeller:

a. Cast aluminum.

b. Stainless steel set screw.

4. Polypropylene float.

5. Snap-action switch.

6. Auxiliary safety switch.

7. Built-in check valve.

8. 3 wire electrical cord.

D. Similar to Hartell.

3.00 EXECUTION

3.01 INSTALLATION

A. Provide drains for:

1. Bases.

2. Stuffing boxes.

3. Pipe to and discharge into floor sinks.

B. Provide air cock and drain connection on horizontal pump casings.

C. Decrease to pump suction from line size, with long radius reducing elbows or reducers.

D. Support piping adjacent to pump such that no weight is carried on pump casings.

1. Provide supports under elbows on pump suction and discharge line sizes 4 in. and over.

E. Ensure that pumps:

1. Operate at specified system fluid temperatures without vapor binding and cavitation.

2. Are non-overloading in parallel or individual operation.

F. Pressure gauges:  See Section 15130:  THERMOMETERS, GAUGES, AND METERS.  Install single gauge with shut-off selectors to pump suction and discharge.

3.02 MOUNTING AND ALIGNMENT

A. Mount base of base mounted pumps to foundation:

1. Bolts in embedded pipe sleeve.

2. Double nuts or wedges to form level assembly.

B. Align pump and motor shafts by adjusting wedges or double nuts.

C. Pour non-shrink grout under base, filling voids, and allow to set.

INCLUDE AS APPLICABLE FOR THIS JOB.  USE ONLY IF SECTION 15242:  VIBRATION ISOLATION DOES NOT INCLUDE INERTIA BASES.

3.03 VIBRATION ISOLATION UNITS

A. For types and construction see Section 15242:  VIBRATION ISOLATION.

B. Foundation to serve as inertia base:

1. Minimum size 4 in. beyond base plate of pump, all four sides.

C. Install isolation units under foundation according to isolation unit manufacturer's instructions, where noted on drawings.

D. Install flexible connection at pump suction entrance and discharge outlet.

3.04 ASSOCIATED PIPE INSTALLATION

A. Install pipe stands and hangers to prevent piping from being supported by pump and flexible pipe connectors.

B. Allow at least 5 pipe diameters between pump suction entry and closest elbow, unless a pump suction diffuser is installed.

C. Install ¼ in. ball valves for gauge at entering and leaving sides of pump.

3.05 INSPECTION

A. Verify that adequate clearance between pump and adjacent walls or equipment is available to permit maintenance and repairs.

COORDINATE WITH PROJECT DIRECTOR AND ARCHITECT.  CHECK WITH STRUCTURAL ENGINEER.

B. Check that anchor hook for supporting lifting device is installed over pump with removable parts weighing more than 100 pounds.

C. Check that pump is supported from building structure and not supported by piping.

D. Commence work only when conditions are satisfactory.

E. Alignment Verification:

1. By pump manufacturer, at start-up, with dial indicator of plus or minus 0.002 in. accuracy.

2. Certify in writing:

a. Alignment work has been performed by manufacturer's personnel.

b. Pumps are operating in accordance with design requirements.

3.06 PRE-OPERATING CHECKS

A. Before operating pumps:

1. Assure that piping is clear of debris which might clog pump.

2. Vent air from pump system to assure water in pump and piping system.

3. Check for sufficient lubrication.

4. Check for correct operation of check valve.

5. Check for correct rotation.

6. Check alignment again after grouting has properly set and re-align if required.

7. Check packing nut adjustment for proper leakage rate and packing lubrication.

8. Assure that strainer is clean before commencing testing.

9. Check for proper vibration isolation.

3.07 TESTING AND ADJUSTING

A. After starting pumps:

1. Check for high bearing temperatures.

2. Check temperature of packing gland or mechanical seal for proper cooling operation.

3. Check for motor overload by taking ampere reading.

B. Take following data using installed metering devices and compare with pump curves to show proof of satisfactory performance:

1. GPM.

2. Total head.

3. Brake horsepower.

PROVIDE ONLY FOR PREMIUM PROJECTS

C. Allow for one impeller trim per pump for balancing.

1. Not required for pumps with variable speed drives.

END OF SECTION

REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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