SECTION 23 21 23
HVAC PUMPS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Chilled water system pumps

B. 
C. Condensate pumps and accessories

D. 
E. Hot water heating system pumps

F. 
1.2 RELATED SECTIONS

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 23:  Valves

C. Section 23 05 10:  Supports, Anchors and Seals

D. Section 23 05 13:  Motors and Drives

E. Section 23 05 48:  Vibration Isolation and Seismic Restraints

F. Section 23 07 10:  Mechanical Insulation

G. Section 23 05 16:  Hydronic Piping

H. Section 23 05 19:  Hydronic Specialties

I. Section 23 22 00:  Steam and Steam Condensate Piping

J. Section 23 22 16:  Steam and Steam Condensate Specialties

K. Section 23 09 00:  Building Control Systems

1.3 SUBMITTALS

A. Submit shop drawings on all equipment provided under this section, including certified pump curves showing pump performance characteristics with pump and system operating curves plotted. Include NPSH curve when applicable.

1.4 REFERENCE STANDARDS

A. ASME (The American Society of Mechanical Engineers).

B. NEMA (National Electrical Manufacturer's Association).

C. UL (Underwriter's Laboratories).

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Base mounted and in-line pumps: Bell & Gossett, Armstrong, Aurora, Dunham-Bush, Paco, Peerless, Taco.

B. Condensate pumps and accessories: Domestic, Dunham-Bush, Roth, Skidmore, Weil.

C. 
2.2 GENERAL

A. Pump construction shall permit complete servicing without breaking piping or disturbing pump motor alignment.

B. Pumps, casings, flanges and seals shall be suitable for operation with working pressures, temperatures and fluids indicated.

C. Each motor shall be selected to drive the pump through its characteristic curve from zero flow to 50% above the designed flow, without exceeding rated full load nameplate horsepower. Pump motor nameplate rating shall not be exceeded in pump operation anywhere on the pump curve for specific non-overloading pumps.

D. Pumps shall have impellers with diameters not exceeding 90% of maximum impeller diameters that are cataloged for the particular casing, or scheduled on the drawings, and shall be capacity tested for design flow after final assembly.

E. Each pump shall be factory tested and impellers shall be dynamically balanced.

F. Refer to Section 23 05 13, Motors and Drives, for motor efficiency and power factor requirements.

G. Pump sizes and capacities as scheduled on drawings.

2.3 
A. Equal to Domestic Type "CC" simplex condensate pump.

B. Condensate receiver shall be manufactured of cast iron and be equipped with an externally adjustable 2-pole switch, water level gauge, dial thermometer, and pressure gauge for pump discharge.

C. A cast iron inlet strainer with easily removable, vertical self-cleaning bronze screen and large dirt pocket shall be mounted on the receiver.

D. Permanently aligned, close coupled vertical pump shall be flange mounted on the receiver. Pump shall be bronze fitted and equipped with stainless steel shaft, enclosed bronze impeller, renewable bronze case ring and mechanical shaft seal. Pump capacity as noted on drawings.

E. Vertically mounted, drip proof ball bearing type motor. Electrical characteristics as noted on drawings.

F. NEMA II, UL listed control cabinet mounted and wired on the pump unit and including:

1. Piano hinged door.

2. Grounding lug.

3. Combination magnetic starter (having 3 overload relays) with circuit breaker and cover interlock.

4. "Automatic-Off" selector switch.

5. Momentary contact "Test" push button.

6. Numbered terminal strip.

7. Removable control mounting plate.

8. Fusible control circuit transformer for each circuit when the motor voltage exceeds 130 volts.

G. All factory installed wiring shall be numbered for easy identification and the numbers shall coincide with those shown on the wiring diagram.

H. Complete unit shall be factory tested. Manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, installation and operation instructions.

2.4 CONDENSATE PUMP

A. Equal to Domestic Type "CC" duplex condensate pump.

B. Condensate receiver shall be manufactured of cast iron and be equipped with two externally adjustable 2-pole switches, water level gauge, dial thermometer, pressure gauges for each pump discharge, two bronze butterfly isolation valves for pump capacities up to 75 gpm and bronze gate valves for 75 gpm and over, installed between pumps and receiver, and lifting eye bolts.

C. A cast iron inlet strainer with easily removable, vertical self-cleaning bronze screen and large dirt pocket shall be mounted on the receiver.

D. Permanently aligned, close coupled vertical pumps shall be flange mounted on the receiver. Pumps shall be bronze fitted and equipped with stainless steel shaft, enclosed bronze impeller, renewable bronze case ring and mechanical shaft seal. Pump capacities as noted on drawings.

E. Vertically mounted, drip proof ball bearing type motors. Electrical characteristics as noted on drawings.

F. NEMA II, UL listed control cabinet mounted and wired on the pump unit and including:

1. Piano hinged door.

2. Grounding lug.

3. Two combination magnetic starters (having 3 overload relays) with circuit breakers and cover interlock.

4. Two "Automatic-Off" selector switches.

5. Two momentary contact "Test" push buttons.

6. Numbered terminal strip.

7. Removable control mounting plate.

8. Fusible control circuit transformer for each circuit when the motor voltage exceeds 130 volts.

G. Each pump control circuit shall be completely independent of the other.

H. A manual sequence control (lead-lag) shall provide for:

1. Manual selection of the active pump.

2. Simultaneous operation of both pumps under abnormal load conditions.

3. Automatic operation of the inactive or lag pump if the lead pump or its control fails.

I. An automatic mechanical alternator shall:

1. Automatically alternate operation of the two pumps.

2. Provide simultaneous operation of both pumps to deliver double the capacity under peak conditions.

3. Automatically operate the second pump should the active pump fail.

J. An electric alternator shall:

1. Change the operating sequence automatically after each cycle.

2. Provide simultaneous operation of both pumps under peak load conditions.

3. Automatically operate the second pump should the active pump or its control fail.

K. Provide as a part of the control panel pilot lights to indicate pump running condition.

L. Provide as a part of the control panel an alarm bell with a separate level control to indicate high water level.

M. All factory installed wiring shall be numbered for easy identification and the numbers shall coincide with those shown on the wiring diagram.

N. Complete unit shall be factory tested. Manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, installation and operation instructions.

2.5 CONDENSATE PUMP

A. Equal to a Roth Model RG710, 212o F. underground station operating at 1750 rpm, guaranteed to deliver full-rated capacity at two feet NPSH.

B. Pump suction stage shall be submerged. Pump pressure stage shall be mounted on the vessel cover with ball bearing support. Both pressure and suction stages shall be on one stainless steel in-line shaft.

C. The pressure stage shall be bronze fitted with bronze liners and impeller. A mechanical seal shall be installed above the pressure stage.

D. The unit shall be duplex, with motors mounted above high water level. Mechanical alternator shall operate one or two pumps as required.

E. Pumps shall be contained within a cast iron receiver. The unit shall include magnetic starters, factory mounted and wired.

F. The condensate pumps shall be permanently aligned, close coupled, bronze fitted vertical pumps and equipped with stainless steel shaft, enclosed bronze impeller, renewable bronze case ring, mechanical shaft seal, and vertically mounted, drip proof, ball bearing type motors equal to Domestic Type "CC" duplex condensate pump. The pumps shall be flanged mounted on the receiver. Each pump shall have the capacities as noted on the drawings.

G. Refer to schedule on drawings for capacity and horsepower of unit.

2.6 BASE MOUNTED PUMPS

A. Equal to Bell and Gossett Series 1510.

B. The base shall have provisions for grouting, anchor bolts, and collection of all seal leakage. The base shall have machined surfaces for the mounting of motor and pump. Rigidly anchor base to floor slab through housekeeping pad or to vibration isolation base, as described in Section 23 05 13, Supports, Anchors and Seals. After final alignment, all pumps 25 horsepower and larger shall have pump and motor doweled to the base.

C. Pump shall be connected to motor through a flexible coupling. Coupling alignment and pump vibration shall be field-checked. Provide factory-manufactured coupling guards which comply with OSHA requirements.

D. Pumps shall be fitted with grease lubricated type ball bearings, grease fittings and relief plugs.

E. 
F. Pumps shall be vertical split case, flexible coupled, bronze fitted, with front and back wearing rings, shaft sleeves, of single stage centrifugal type and with mechanical seal.

G. Pumps shall be rated for minimum working pressure of (125) (175) psig.

2.7 BASE MOUNTED PUMPS

A. Equal to Bell and Gossett Series VSC or VSCS.

B. The base shall have provisions for grouting, anchor bolts, and collection of all seal leakage. The base shall have machined surfaces for the mounting of motor and pump. Rigidly anchor base to floor slab through housekeeping pad or to vibration isolation base, as described in Section 23 05 10, Supports, Anchors and Seals. After final alignment, all pumps 25 horsepower and larger shall have pump and motor doweled to the base.

C. Pump shall be connected to motor through a flexible coupling. Coupling alignment and pump vibration shall be field-checked. Provide factory-manufactured coupling guards which comply with OSHA requirements.

D. Pumps shall be fitted with grease lubricated type ball bearings, grease fittings and relief plugs.

E. Where model numbers of Bell & Gossett pumps include an "SB" suffix, these pumps and motors shall have sleeve bearings for quiet operation.

F. Pumps shall be split case, flexible coupled, bronze fitted, with case wearing rings and shaft seals of single or two stage centrifugal type and with mechanical seal. 

G. Pumps shall be rated for minimum working pressure of 125 psig. 

2.8 IN-LINE PUMPS

A. Equal to Bell and Gossett Series 60.

B. Type: Centrifugal, single stage, close coupled, in-line, back pullout design, suitable for horizontal or vertical operation.

C. Casing: Bronze, rated for minimum of 125 psig working pressure, suction and discharge gauge port, air vent, flanged suction and discharge.

D. Impeller: Bronze, fully enclosed, keyed to shaft and secured with locknut.

E. Shaft: Stainless steel or carbon steel with bronze or stainless steel sleeve through seal chamber.

F. Bearings: Oil lubricated bronze journal bearings.

G. Seals: Carbon rotating against a stationary ceramic seat.

H. Each pump shall be factory tested and hydraulically and dynamically balanced.

2.9 IN-LINE PUMPS

A. Equal to Bell and Gossett Series 80.

B. Type: Centrifugal, single stage, close coupled, in-line, back pullout design.

C. Casing: Bronze, rated for minimum of 175 psig working pressure, suction and discharge gauge port, air vent, flanged suction and discharge.

D. Impeller: Bronze, fully enclosed, keyed to shaft and secured with locknut.

E. Shaft: Stainless steel or carbon steel with bronze or stainless steel sleeve through seal chamber.

F. Seals: Standard mechanical seal.

G. Each pump shall be factory tested and hydraulically and dynamically balanced.

2.10 IN-LINE PUMPS

A. Equal to Bell and Gossett Model SLC-25 or SLC-25B.

B. Booster Body: Bronze.

C. Impeller: Glass filled polypropylene.

D. Shaft: stainless steel.

E. Pump Bearings: Carbon sleeve bearings lubricated by the circulating medium.

F. Motor: Fitted with 4 step speed adjustment, motors shall be non-overloading at any point on the pump curve. Motors to have built-in thermal overload protection. Motor stator to be isolated from circulating fluid. Rotor to be sheathed in stainless steel.

G. Pump shall be suitable for 125 psig operation.

2.11 IN-LINE BOOSTER PUMPS

A. Equal to Bell and Gossett Series 100, SC-75, PR or HV.

B. Booster Body: Bronze.

C. Shaft: Carbon steel.

D. Seal: Mechanical, carbon on ceramic.

E. Pump Bearings: Oil lubricated bronze sleeve.

F. Motor: Vibrationless oil lubricated sleeve bearing motor.

2.12 IN-LINE BOOSTER PUMPS

A. Equal to Bell and Gossett Series LR.

B. Booster Body: Bronze.

C. Shaft: Carbon steel.

D. Seal: Mechanical, carbon on ceramic.

E. Pump Bearings: Oil lubricated bronze sleeve.

F. Motor: Quiet operating oil lubricated sleeve bearing motor. Motor shall have built-in thermal overload protection.

G. Pump shall be suitable for 125 psig operation.

PART 3 - EXECUTION

3.1 PUMP START-UP

A. Before any pump is started, close balancing valve at discharge of pump and then open it gradually to the operating point of the system. This is to avoid having a pump "run away" with itself on start-up.

3.2 BASE MOUNTED PUMPS

A. Install base mounted pumps on nominal 4 inch high concrete bases, with base plate grouted in place.

B. For pumps with packing seals, provide drains from bases and pipe to nearest floor drain. Piping to be copper with soldered fittings.

C. Provide line size shutoff valve and suction diffuser at pump inlet.

D. Provide check valve and balancing valve on discharge side of each pump, or use a triple duty valve.

E. Support piping such that no weight is carried on pump casings. Provide supports under elbows on pump suction and discharge piping for sizes 4" and larger.

F. Check alignment between motor and pump and realign if necessary.

G. Ensure that 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.

H. Check dynamic balance of pump units and rebalance in field if necessary.

I. Install flexible pump connectors where noted in Section 23 05 48.

3.3 IN-LINE PUMPS

A. Provide line size shutoff valve and strainer in suction piping.

B. Provide check valve and balancing valve on discharge side of each pump, or use a triple duty valve.

C. Support piping on both sides of in-line pumps. Do not provide permanent support for the pump itself.
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