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Part 1 General

1.1 summary

.1 Section includes: 
.1 Materials and installation for direct steam injection, packaged electrode steam generating, steam-to-steam, electric self-contained humidifiers and accessories. 
1.2 RELATED SECTIONS

.1 Section 01 33 00 – Submittal Procedures.

.2 Section 01 35 29.06 – Health and Safety Requirements

.3 Section 01 45 00 – Quality Control.

.4 Section 01 74 21 – Construction/Demolition Waste Management and Disposal

.5 Section 01 78 00 – Closeout Submittals.

.6 Section 01 91 13.13 – Commissioning (Cx) Requirements.

.7 Section 23 31 13.01 – Metal Ducts – Low Pressure to 500 Pa.
1.3 References
.1 Health Canada / Workplace Hazardous Materials Information System (WHMIS)]

.1 Safety Data Sheets (SDS)
.2 Air-Conditioning and Refrigeration Institute (ARI)
.1 ARI 640, Performance Rating of Commercial and Industrial Humidifiers
1.4 submittals
.1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.

.2 Product data:

.1 Submit manufacturer's printed product literature, specifications and datasheet for heating, ventilation and air conditioning distribution piping and ductwork. 

.3 Shop drawings:

.1 Submit shop drawings to indicate project layout, dimensions, and extent of humidification system.

.4 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties. 

.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties. 

.6 Instructions: submit manufacturer's installation instructions. 

.7 Manufacturer's field reports specified. 

.8 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.

1.5 quality assurance

.1 Pre-Installation Meetings: 

.1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations. 

.1 Verify project requirements. 

.2 Review installation and substrate conditions. 

.3 Co-ordination with other building subtrades. 

.4 Review manufacturer's installation instructions and warranty requirements. 

.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements. 

1.6 delivery, storage and handling

.1 Waste Management and Disposal: 

.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal. 

.2 Remove from site and dispose of packaging materials at appropriate recycling facilities. 

.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP). 

.4 Separate for reuse and recycling and place in designated containers steel, metal, plastic waste in accordance with Waste Management Plan (WMP). 

.5 Divert unused metal materials from landfill to metal recycling facility as approved by Owner. 

1.7 maintenance

.1 Extra materials:

.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals.

.2 Furnish list of individual manufacturer’s recommended spare parts for equipment, addresses of suppliers, and list of specialized tools necessary for adjusting, repairing or replacing, for inclusion into operating manual.

.3 Provide following:  one complete set of renewable evaporator media.

Part 2 Products

2.1 Direct Steam Injection Type

.1 Include:

.1 Stainless steel jacketted duct distribution manifolds. Number to suit duct shape and size.

.2 Steam separator with baffle.

.3 Steam control valve with pneumatic or electric actuator as indicated, factory installed for modulating control.

.4 Steam trap assembly: as recommended by manufacturer.

.5 Capacity:

.1 See schedule and drawings.

.6 Controls: See Section 25 30 02 – EMCS:  Field Control Devices. 

2.2 PAckaged Electrode Steam Generating Type

.1 CSA certified and ULC listed.

.2 Components housed in factory fabricated cabinet with factory enameled finish and electrically interlocked door, BACnet interface to building EMCS System.

.3 Cleanable steam cylinder complete with factory installed electrodes to suit water condition.

.4 Controls:

.1 Solid state panel.

.2 Solenoid valve on water and drain lines.

.3 Duct high limit humidistat.

.4 Airflow proving switch.

.5 Adjustable flush cycle timer.

.6 Amp meter.

.7 Cylinder replacement indicator light.

.5 Duct distribution header complete with condensate drain and supply hose, see schedule.

2.3 STEAM-TO-STEAM Humidifier

.1 Humidifier uses steam from boiler to create steam for humidification through use of heat exchanger.

.2 The humidifier ULC listed and CSA approved. 

.3 Tank and cover 14-gauge stainless steel with heli-arc welded seams.

.4 Heat exchanger and headers nickel-coated tubular copper, TEFLON-coated tubular stainless steel, or 316 stainless steel.

.5 A modulating steam valve, mounted on steam supply to heat exchanger, normally closed modulating type with modified linear flow characteristics, stainless steel trim, and pneumatic or electric actuator.  As specified in Section 25 90 01 - EMCS – Site Requirements, Applications and Systems Sequence of Operation. 

.6 A float and thermostatic trap included.

.7 Control cabinet NEMA 12 (IP52) enclosure.

.8 Humidifier capable of supporting tap, softened or DI/RO water.

.9 Humidifier to contain the following operational and maintenance features:

.10 Water makeup valve control

.1 Auto/drain flush

.2 End-of-season drain

.3 Low water cut-off

.4 Modulating steam control

.5 Surface skimmer

.6 Removable cover

.7 Removable cleanout plate

.11 A microprocessor-based controller provided and capable of steam modulation of humidifier output, controls of all fill and drain functions.

.12 Keypad provided to serve as the human interface to the controller.  Keypad capable of monitoring and/or controlling the following parameters:

.1 Relative humidity (RH) set-point and actual conditions in the space (from humidistat or humidity transmitter) 

.2 Relative humidity (RH) set-point and actual conditions in the duct for variable air volume applications.

.3 Relative humidity (RH) high limit set-point and actual conditions.

.4 Total system demand in % of total humidifier capacity.

.5 Auto drain/flush frequency interval and duration.

.6 End-of-season drain status.

.7 System fault indicator

.1 High limit and air flow proving circuit condition.

.2 Throttling range adjustment.

.3 “Time until service” message. 

.8 Unit supplied with stainless steel dispersion assembly complete with calibrated orifice tubelets.  Provide assembly for connection of humidifier and dispersion tube assembly. 

.9 Accessories

.1 Modulating electronic control valve.

.2 Vane type or static pressure type air flow proving switch 

.3 Freeze-protection aquastat.

.4 Duct high limit humidistat

.5 VAV control package

.6 Cold snap offset sensor

.7 Factory-mounted control cabinet.

.8 Humidifier insulation.

.9 Support legs

.10 Wall brackets

.10 Steam-to-Steam humidifier supported with warranty that ensures the product will be free from defects in material and workmanship for a period of two years after commissioning. 

2.4 Electric SeLF-CONTAINED humidifier

.1 The humidifier shall be ULC listed and CSA approved.

.2 Evaporating chamber, cover and fittings constructed from series 300 stainless steel with heliarc welded seams.

.3 Immersion heaters INCOLOY alloy-sheathed resistance type designed for no more than 0.12 watts per square mm. 

.4 Immersion heater ends firmly attached to evaporating chamber.

.5 Single heating element shall be provided for each electrical phase.

.6 Humidifier to have the following heater protection features:

.1 Electronic sensing of low water

.2 Over-temperature thermostat.

.3 Raised sacrificial heating element.

.7 Humidifier to contain the following operational and maintenance features:

.1 Water makeup valve control

.2 Auto/drain flush

.3 End-of-season drain

.4 Low water cutoff

.5 Surface skimmer

.6 Removable cover secured by threaded knobs

.7 Removable cleanout tray

.8 Humidified capable of supporting tap, softened or DI/RO water. 

.9 Control cabinet ULC listed enclosure.

.10 Microprocessor-based control system to control automatic water refill, water surface skimming, low water cutoff, and periodic draining of evaporating chamber.

.11 Microprocessor-based control system capable of on/off, time-proportioning, or SCR modulating control of humidifier.

.12 Microprocessor to automatically rotate modulating duty between all heater groups to equalize operational time.

.13 Keypad provided to serve as human interface to controller.  Keypad capable of monitoring and/or controlling the following parameters:

.1 Relative humidity (RH) SET-point and actual conditions in space (from humidistat or humidity transmitter)

.2 Relative humidity (RH) set-point and actual conditions in duct for variable air volume applications.

.3 Relative humidity (RH) high limit set-point and actual conditions.

.4 Heater group demand in % total humidifier capacity (or per humidifier in % when used with multiple-humidifier system)

.5 Total system demand in % of total humidifier capacity.

.6 Total system output in KG/HR.

.7 Auto drain/flush frequency interval and duration.

.8 End-of-season drain status.

.9 System fault indicator.

.10 High limit and air flow proving circuit condition.

.11 Throttling range adjustment.

.12 Setting of cycle and delay time for time-proportioning modulation.

.13 “Time and service” message.

.14 Continuous readout of top line of display.

.14 Unit supplied with a stainless steel dispersion assembly complete with calibrated orifice tubelets.  Provide assembly of connection between humidifier and dispersion tube assemble.

.15 Accessories

.1 A static-pressure-type or vane-type air flow proving switch.

.2 A 24-volt valve with end switch.  Terminals provided in control cabinet for zone valve end switch connection.

.3 Factory mounted aquastat to sense and maintain the water temperature above freezing.

.4 Two-position high limit humidistat.

.5 VAV control package include two modulating electronic humidity transmitters transmitting to microprocessor.

.6 Cold weather offset sensor to transmit window glass temperature.

.7 Rigid fiberglass insulation covered with reinforced aluminum foil.

.8 NEMA 4 control cabinet.

.9 Air-cooled control cabinet.

.10 Water-level sight glass.

.11 Four support legs of length to provide 610 mm between underside of humidifier and floor.

.12 Wall brackets. 

Part 3 Execution

3.1 manufacturer’s instructions

.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 Installation

.1 Install in accordance with manufacturers instructions.

.2 Humidifier and evaporator media to be new and clean when project is accepted.

.3 Install humidistat in accessible location.

.4 Water service overflow drain: as indicated and to manufacturers' recommendation.

.5 Install access doors or panels in adjacent ducting.

.6 When installing in ducting, provide waterproof duct up and downstream in accordance with Section 23 31 13.01:  Metal Ducts – Low Pressure to 500 Pa.

.7 Install capped drain connection at low point in duct.
3.3 FIELD QUALITY CONTROL   

.1 Manufacturer's Field Services: 
.1 Have manufacturer’s representative of products, supplied under this Section, review work involved in the handling, installation/application, protection and cleaning, of its products and submit written reports, in acceptable format, to verify compliance of work with Contract. 

.2 Manufacturer's Field Services: provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions. 

.3 Schedule site visits, to review work, at stages listed: 

.1 After delivery and storage of products, and when preparatory work, or other work, on which the work of this Section depends, is complete but before installation begins. 

.2 Twice during progress of work at 25% and 60% complete. 

.3 Upon completion of the work, after cleaning is carried out. 

.4 Obtain reports, within three (3) working days of review, and submit, immediately, to Owner. 

.2 Performance Verification (PV): 

.1 General: in accordance with Section 01 91 13.13 - Commissioning (Cx) Requirements: General Requirements, supplemented as specified. 

.2 Timing: 

.1 After TAB of ducted air systems. 

.2 At same time as PV of related air handling units. 

.3 Start-up: 

.1 General: in accordance with Section 01 91 13.13 - Commissioning (Cx) Requirements: General Requirements, supplemented as specified. 

.2 Verify: 

.1 Steam lines are sloped to ensure steam condensate is drained away from the humidifier. 

.2 Vapour lines and manifolds are sloped to ensure condensate is drained away from the duct system. 

.3 Visually check distribution manifold to ensure: 

.1 Even distribution of vapour. 

.2 Freedom from water deposits. 

.4 Commissioning Reports: 

.1 General: in accordance with Section 01 91 13.13 - Commissioning (Cx) Requirements: reports, supplemented as specified. Include: 

.1 PV results on approved PV Report Forms. 

.2 Product Information Report Forms. 

3.4 DEMONSTRATION   

.1 Training: in accordance with Section 01 91 13.13 - Commissioning (Cx) Requirements: Training of O&M Personnel. 

3.5 CLEANING   

.1 Perform cleaning operations as specified in Section 01 74 00 – Cleaning and in accordance with manufacturer's recommendations. 

.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.  
END OF SECTION
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