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SECTION 23 25 00 – water treatment for HVAC systems 

PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 

A. Provide complete chemical water treatment systems for the following systems:
1. Closed loop chilled water.

2. Closed loop heating hot water.

3. Open loop cooling tower water.

B. Provide chemicals as required to control scale, corrosion, biological fouling and biological foaming.

C. Coordinate tap and sensor locations with Drawings and the water treatment manufacturer's requirements.

D. Provide supervision of the water treatment program for a period of one year consisting of on-the-spot analysis of all systems treated and a submittal of a written report to Owner and Engineer stating current conditions and recommendations for maintaining optimal controls. This service shall be performed monthly.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within all references. 

1.04 QUALITY ASSURANCE 

A. The water treatment chemical and service supplier shall be a recognized specialist, active in the field of industrial water treatment for the last ten (10) years, whose major business is in the field of water treatment.  Supplier shall have regional water analysis laboratories, development facilities and service department, plus full-time service personnel located within the training area of the Project Site.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

1.05 SUBMITTALS 

A. Product Data: 

1. Include rated capacities; water-pressure drops; shipping, installed, and operating weights; and furnished products listed below:

a. Pumps.

b. Chemical solution tanks.

c. Agitators.

d. Control equipment and devices.

e. Test equipment.

f. Chemicals.

g. Filters.

h. Chemical feeders.

i. Bypass Chemical pot feeders.

B. Record Documents:

1. Shop Drawings:  Detail equipment assemblies indicating dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

a. Wiring Diagrams:  Detail power and control wiring and differentiate between manufacturer-installed and field-installed wiring.

2. Water Analysis:  Submit a copy of the water analysis to illustrate water quality available at Project Site.

3. Field Test Reports:  Indicate and interpret test results for compliance with performance requirements.

C. Operation and Maintenance Data: 

1. For pumps, agitators, filters, system controls, and accessories to include in Operating and Maintenance Manuals.

2. Furnish manufacturer's written instructions.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. Chemical Feed System Description:

1. Closed-Loop System:  One bypass feeder on each system with isolating and drain valves with inlet piping connecting to discharge of circulating pumps, and outlet side of feeder connected to suction side of pump unless otherwise indicated.

2. Introduce chemical treatment through bypass feeder when required or indicated by test..

3. Open-Loop System, Condenser Water Piping:  Pump sequestering agent and corrosion inhibitor from solution tank into condenser water supply to tower.  Use agitator as required.

a. Intermittently feed biocide to condenser water to achieve a toxic level of the chemical to kill the organism present.
b. Activate chemical solution pump from water meter which is separate from the make-up water line to the cooling tower when condenser water pumps are running.
c. Activate chemical solution pump from the  make-up contacting head water meter.
d. Automatically feed chemical with electronic solid-state controllers.
e. Deactivate solution pump and signal alarm by a liquid-level switch in each solution tank on low chemicals.

C. Performance Requirements:

1. Maintain water quality for HVAC systems that controls corrosion and build-up of scale and biological growth for maximum efficiency of installed equipment without posing a hazard to operating personnel or the environment.

2. Base chemical treatment performance requirements on the quality of water at the Project Site HVAC system equipment material and operating personnel capabilities, and the capability of personnel and guidelines of authorities having jurisdiction at the Project Site.

a. Closed System:  Maintain system essentially free of scale, corrosion, and fouling to sustain the following water characteristics:

1) Conductivity:  1200 to 2500 umhos. (nitrite raises system conductivity)
2) Acceptable pH:  Not less than 7.5 or greater than 8.5 10.0 (except for piping flush and clean step where the pH level is in the alkaline range of 9.5 to 10.5). 
3) Hardness: < 5 ppm.  (when closed loops have soft water make-up water)
b. Condenser Water, Medium-to-Large Cooling Tower System:  Maintain system essentially free of scale and total suspended solids to sustain the following water characteristics:

1) Conductivity:  1500-1600 mmhos   (1500 – 1650 umhos)
2) Acceptable pH:  Not less than 8 or greater than 9.5.
c. Steam Boiler:

1) Boiler Conductivity:  3000-4000 mmhos.
2) Hardness < 5 ppm.
3) Acceptable pH:  Not less than 9 or greater than 12.5.  (9 or greater than12.5)
4) Softener: yes.
2.02 Manufacturers
A. Subject to compliance with requirements, provide products by one of the following:

a. Chemsearch

b. Aqua-Chem, Inc.; Cleaver-Brooks Division.
c. TBD
d. Calgon Corp., ECC International.

e. TBD
f. Nalco
2.03 Chemical feeding equipment
A. Bypass Chemical Pot Feeders:  Steel or stainless steel, for introducing chemicals into the system; with funnel shutoff valve on top, air-release valve on top, drain valve on bottom, and recirculating shutoff valves on sides.
B. [Engineer must provide the following information if Capacity and or Working Pressure is not shown on the Drawings.]
1. Capacity _____ gallons.
2. Working Pressure: ____ psig.
C. Positive-Displacement Diaphragm Pump:  Simplex, self-priming, rated for intended chemical with 25 percent safety factor for design pressure and temperature.
1. Pump shall be capable of providing an adjustable flow rate.

2. Pump shall be of thermoplastic construction.

3. Pump motor shall be fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor. 

4. Pump shall have a built-in relief valve.
D. Positive-Displacement Piston Pump:  Metal and thermoplastic construction.
1.  Pump motor shall be fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor.
2. Pump shall have a built-in relief valve.
E. Chemical Solution Tanks:  Chemical-resistant reservoirs fabricated from high-density opaque polyethylene with graduated markings.
1. Polypropylene Molded cover with recess for mounting pump, agitator, and liquid-level switch.

2. Capacity equal to 50 gallons unless specified otherwise on the Drawings.
F. Agitator:  Direct drive, 1750 rpm, mounted on tank with angle adjustment.
1. Agitator motor shall be fully enclosed, continuous-duty, 120-V, 60-Hz, single-phase motor.
2. Stainless-steel clamp and motor mount, with stainless-steel shaft and propeller.

G. Liquid-Level Switch:  Polypropylene housing, Liquid-Level Switch:  Polypropylene housing, integrally mounted PVC air trap, receptacles for connection to metering pump, and low-level alarm.

H. Packaged Conductivity Controller:  Solid-state circuitry, 5 percent accuracy, linear dial adjustment, built-in calibration switch, on-off switch and light, control-function light, output to control circuit, and recorder.

I. Cold-Water Meter:  Positive-displacement type with sealed, tamperproof magnetic drive; impulse contact register; single-pole, double-throw, dry-contact switch.

1. Turbine type with bronze or cast-iron body rated for 125 psig.
2. Magnetic-drive or mechanical-impulse contactor matched to signal receiver. 

3. At least six-digit totalizer.

4. Contact switches shall be rated at 5 amps, 120-Vac.

J. Solenoid Valves:  Forged-brass body, globe pattern, and general-purpose solenoid enclosure with 120-V, continuous-duty coil.

K. Electronic Timers:  150-second and 5-minute ranges, with infinite adjustment over full range, and mounted in cabinet with hand-off-auto switches and status lights.

L. Chemical Tubing:  Schedule 40 PVC with solvent-cement joints; or polypropylene tubing with heat fusion.

M. Plastic Ball Valves:  Rigid PVC or CPVC body, integral union ends, and polytetrafluoroethylene seats and seals.

N. Plastic-Body Strainer:  Rigid PVC or CPVC with cleanable stainless-steel strainer element.

O. Condenser Water-Treatment Control Panel:  Incorporate solid-state integrated circuits and digital LED displays, in NEMA 250, Type 12 enclosure with gasketed and lockable door.

1. Control dissolved solids, based on conductivity, and shall include the following:
a. Digital readout display.

b. Temperature-compensated sensor probe adaptable to sample stream manifold.

c. High, low, and normal conductance indicator lights.  Programmable set points and alarms.
d. High or low conductance alarm light, trip points field adjustable; with silence switch.

e. Hand-off-auto switch for solenoid bleed-off valve.

f. Bleed-off light to indicate valve operation.

g. Internal adjustable hysteresis or dead band.
h. Network and phone line capable controller for remote monitoring/alarming
2. Control inhibitor feeding, based on make-up volume, and shall include the following:

a. Solid-state reset counter (accumulator), with selections from 1 to 15.

b. Solid-state timer, adjustable from 15 to 300 seconds.

c. Test switch.

d. Hand-off-auto switch for chemical pump.

e. Illuminated legend to indicate feed when pump is activated.

f. Solid-state lockout timer, adjustable from 15 to 180 minutes, with indicator light.  Lockout timer to deactivate the pump and activate alarm circuits.

g. Electromechanical-type, panel-mounted make-up totalizer to measure amount of make-up water.

3. Control biocide with an adjustable time programmer and shall include the following:
a. 24-hour timer with 14-day skip feature to permit activation any hour of the day.

b. Precision, solid-state, bleed-off lockout (zero to nine hours) and biocide module (zero to two and one-half hours).  Pre-bleed and bleed lockout.

c. Solid-state alternator to enable the use of two different formulations.

d. 24-hour digital display of time of day.

e. 14-day LED display of day of week.

f. Fast and slow internal clock set controls.

g. Battery backup so clock is not disturbed by power outages.

h. Quartz timekeeping accuracy.

i. Hand-off-auto switches for biocide pumps.

j. Biocide A and Biocide B illuminated legends to indicate pump is running.

2.04 chemical treatment test equipment

A. Test Kit:  Manufacturer recommended equipment and chemicals, in a carrying case, for testing pH, total dissolved solids, dissolved oxygen, biocount, chloride, and total alkalinity and for calcium hardness field tests.

B. Corrosion Test Coupon Assembly:  Constructed of corrosion material, complete with piping, valves, and mild steel and copper coupons.  Locate copper coupon downstream from mild steel coupon in the test coupon assembly.
1. Two-station rack for closed-loop systems.

2. Four-station rack for open condenser water systems.

2.05 chemicals
A. Furnish chemicals recommended by water-treatment system manufacturer that are compatible with piping system components and connected equipment.

B. System Cleaner:  Liquid alkaline compound with emulsifying agents and detergents to remove grease and petroleum products.

C. Biocide:  Chlorine release agents or microbiocides.

D. Closed-Loop, Water Piping Chemicals:  Sequestering agent to reduce deposits and adjust pH, corrosion inhibitors, and conductivity enhancers.

E. Open-Loop, Condenser Water Piping Chemicals:  Sequestering agent to inhibit scaling, acid to reduce alkalinity and pH, corrosion inhibitor, and biocide.

2.06 Condenser water filtration unit

A. Description:  Filtration unit, including sand filter, filter pump, strainer, and controls; factory assembled, piped, and wired; mounted to steel skid.

B. Sand Filter:  Glass-fiber-reinforced polyester tank, internal distribution piping, differential gauge panel, manual and automatic pressure relief valves, backwash valve, and backwash sight tube; graded silica sand installed according to manufacturer's written instructions.

C. Pump:  All-bronze, centrifugal filter pump with totally enclosed, fan-cooled motor; strainer mounted on pump suction; and manually reset, motor-overload switch with pilot light.
D. Backwash Control:  Automatic, with time clocks and differential pressure switches; mounted in NEMA 250, Type 4 control panel; factory wired for single, external electrical connection.

2.07 Hot-water/chilled-water filtration unit
A. Filtration Unit:  Stainless-steel housing and polypropylene filter with polypropylene core.

B. Replaceable Filter Media:  Compatible with antifreeze and water-treatment chemicals.

C. Filter Media for Sediment Removal Service:  Rated at 98 percent efficiency for 20-micrometer particulate.

PART 3 -  EXECUTION 

3.01 PREPARATION 
A. Water Analysis
1. Perform an analysis of supply water to determine the type and quantities of chemical treatment needed to maintain the water quality as specified in "Performance Requirements" Article.
3.02 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Install treatment equipment level and plumb.

D. Add cleaning chemicals as recommended by manufacturer.

E. Connections:
1. Piping installation requirements are specified in other Division 23 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

2. Install piping adjacent to equipment to allow service and maintenance.

3. Confirm applicable electrical requirements in Division 26 Sections for connecting electrical equipment.

4. Ground equipment.

5. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

3.03 testing
A. Engage a factory-authorized service representative to perform Start-up service.
1. Inspect field-assembled components and equipment installation, including piping and electrical connections.  Report results in writing.

2. Inspect piping and equipment to determine that systems and equipment have been cleaned, flushed, and filled with water, and are fully operational before introducing chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation and calibrate controls during HVAC system Start-up procedures.

B. Test chemical feed piping as follows:
1. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test results are achieved.

2. Test for leaks and defects.  If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

3. Leave uncovered and unconcealed new, altered, extended, and replaced water piping until it has been tested and approved.  Expose Work that has been covered or concealed before it has been tested and approved.

4. Cap and subject piping to static water pressure of [50 psig (345 kPa)] above operating pressure, without exceeding pressure rating of piping system materials.  Isolate test source and allow test pressure to stand for four (4) hours.  Leaks and loss in test pressure constitute defects.

5. Repair leaks and defects with new materials and retest piping until satisfactory results are obtained.

6. Prepare test reports, including required corrective action.

C. Adjusting:
1. Sample boiler water at one-week intervals after boiler Start-up for a period of five (5) weeks, and prepare certified test report for each required water performance characteristic.  Where applicable, comply with ASTM D 3370 and the following standards:
a. Silica:  ASTM D 859.

b. Steam System:  ASTM D 1066.

c. Acidity and Alkalinity:  ASTM D 1067.

d. Iron:  ASTM D 1068.

e. Water Hardness:  ASTM D 1126.
2. Occupancy  Adjustments:  Within 12 months of Substantial Completion, perform two (2) separate water analyses to prove that automatic chemical feed systems are maintaining water quality within performance requirements specified in this Section.  Perform analyses at least 60 calendar days apart. Submit written reports of water analysis.
3.04 training
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain HVAC water-treatment systems and equipment.

B. Train Owner's maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining equipment and schedules.

1. Schedule minimum four (4) hours of training with Owner. 

2. Provide at least seven calendar days advance notice.

C. Review manufacturer's safety data sheets for handling of chemicals.

D. Review data in maintenance manuals, especially data on recommended parts inventory and supply sources and on availability of parts and service.  
E. Review data in maintenance manuals, especially data on recommended parts inventory and supply sources and on availability of parts and service. 
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