SECTION 23 84 13

Steam Injection Humidifiers
 seq article \h\r0 PART 1 - GENERAL

1.1
SUMMARY

A. Section Includes: 

1. DRI-STEEM Corporation, steam injection type humidifiers

B. Related items:

1. Pressurized steam connections: Division 23

2. Electrical: Division 26

1.2
References
A. Certifications:

1. ISO 9001:2015 for Design and Manufacture of Systems for HVAC Applications

2. HCAI Seismic Certification preapproval
1.3
SUBMITTALS

A. Comply with Submittal Procedures and Execution and Closeout Requirements in General Requirements. 

B. Submit product data (manufacturer’s specifications, and technical data including performance, construction and fabrication) for each manufactured component.

1.4
warranty

A. Product shall be warranted to be free from defects in materials and fabrication for a period of two years after installation or 27 months from ship date.

 seq article \h\r0 PART 2 - PRODUCTS

2.1
STEAM INJECTION HUMIDIFICATION SYSTEM

A. Steam injection device, which directly injects pressurized boiler steam into ducted or free air for humidification, available in the following configurations: 

1. Single-tube, factory-assembled multiple tubes, or site-assembled multiple tubes:

a. Dispersion tube(s) shall be constructed of stainless steel with Heli-arc welded seams. Design of the dispersion tube(s) shall provide steam jacketing for the full length of an internal tube, which is fitted with high temperature resin tubelets.

b. Each internal tube shall have two rows of high temperature resin tubelets, arranged to discharge the steam in a V-pattern. Each tubelet shall extend through and into the approximate center of the dispersion tube and incorporate a properly sized calibrated orifice. 

c. Dispersion tube(s) shall extend the width of the duct. A two-piece escutcheon plate for sealing the duct opening around the dispersion tube shall be provided. Note: Field-installed tubes shall discharge steam against airflow.

d. Tube assembly options:

1) Single horizontal tube: A factory-assembled single tube fitted to separator for either right-hand or left-hand horizontal steam discharge into duct.

2) Single vertical tube: A factory-assembled single vertically-positioned tube fitted to separator for either right-hand or left-hand horizontal discharge into duct.

3) Mini-bank® assembly: A multiple-tube steam injection humidifier with a pre-engineered and pre-assembled header/tube assembly ready for mounting and hookup, which consists of a stainless steel water/steam separator and a steam jacketed dispersion tube assembly. A two‑piece escutcheon plate for sealing the duct opening around the dispersion tube shall be provided. Mini-bank assemblies shall have brass tubelets.

4) Multiple-tube humidifier with Maxi-bank® option: A Multiple-tube steam injection humidifier which consists of a stainless steel water/steam separator and steam jacketed dispersion tubes. Dispersion tubes shall extend the width of the duct. The Maxi-bank option shall incorporate a stainless steel header, be preassembled unless either dimension is 98 inches (2490 mm) or more, and include interconnecting piping.

5) Multiple-tube assembly: A field-assembled multiple tube system, which consists of a stainless steel water/steam separator and a steam jacketed dispersion tube assembly. Dispersion tubes shall extend the width of the duct, which directly inject pressurized boiler steam into ducted air for humidification. Installer to provide header and interconnecting plumbing.

2. Area-type fan: The Area-type model is a compact factory-assembled steam injection humidifier, which directly injects boiler steam into free air for humidification by use of a fan. Electric 3-speed fan shall be provided to disperse steam into the surrounding air (120 VAC, 0.74 amps).
B. Separator:

1. The humidifier shall have a 304 stainless steel water/steam separator with Heli-arc welded seams. The separator shall be a centrifugal type design with internal drying tube for condensate removal.

C. Steam valve and actuator:
1. Valve shall be a normally closed modulating type with modified linear flow. Valve trim shall be stainless steel, and sized to meet humidification requirements. Actuator shall be a pneumatic type to modulate the steam valve in response to a variable pneumatic signal demand and be direct acting.

D. Steam trap(s):

1. Single-tube, Mini-bank, and Multiple-tube humidifiers shall have one or more float and thermostatic (F&T) trap(s) for applications equal to or below 15 psi steam, or one or more inverted bucket steam trap(s) for applications above 15 psi steam or when lifting condensate. See drawings for trap location(s). 
2.2
HUMIDIFIER Options

A. Optional stainless steel steam components:

1. Single-tube, Mini-bank, and Multiple-tube (including Maxi‑bank option) Steam Injection humidifier models shall be available with stainless steel components for projects and applications requiring stainless steel. Unit shall consist of a stainless steel water/steam separator, stainless steel steam jacketed dispersion tube(s) fitted with two rows of high-temperature resin tubelets, a stainless steel inlet strainer, and a stainless steel steam trap. Dispersion tube(s) shall extend the width of the duct. Entire valve shall be stainless steel. A stainless steel escutcheon plate for sealing the duct opening around the dispersion tube(s) shall be provided.

B. Valve options:

1. Modulating electronic control valve: Normally closed modulating type with an electronic actuator. Actuator shall respond to a variable electronic signal. Available signal inputs: 4 mA to 20 mA, 2 VDC to 10 VDC.

2. Pilot positioner: The valve pneumatic operator shall be equipped with an adjustable pilot positioner.

C. Temperature switch options:

1. Temperature switch, pneumatic: Pneumatic temperature switch shall be field installed to work in conjunction with pneumatic operated steam valve to prevent cold start-up of humidifier. Pneumatic air signal shall vent below 215 °F (102 °C).

2. Temperature switch, electric: Electric temperature switch shall be field installed to work in conjunction with an electric or electronic operated steam valve to prevent cold start-up of humidifier. Field set at 220 °F (104 °C).

D. Insulated dispersion tube(s):

1. Dispersion tube(s) shall be insulated with 1/2" (12.7 mm) fiberglass enclosed with a stainless steel wrapper. Important: Insulated field-installed tubes shall discharge steam with airflow.

E. Horizontal separator:

1. The humidifier shall have a horizontally-oriented, centrifugal type water/steam separator with an internal discharge tube, which extends into the center of the separator for steam/condensation separation. Separator shall be constructed of stainless steel with Heli-arc welded seams. 

D. Seismic Certification (Mini-bank option only)

Humidifier shall meet HCAI Special Seismic Pre-approval and building code CBC 2022 for duct or AHU applications.Humidifier shall meet IBC 2022 Seismic Qualification and building code CBC 2022 for duct or AHU applications.2.3
humidifier CONTROL Options
A. Control input accessory options:

1. Humidistat, electronic, room:  Electronic humidistat with internal sensor and modulating output (0-10 VDC or 4-20 mA) and digital display showing both current humidity and humidity setpoint shall be wall-mounted. Accuracy to be +/-3% or better in operating range (0 to 90% RH and 32 to 122 F). 24 VAC/VDC power input required.
2. Humidistat, electronic, duct: Electronic humidistat, 2-piece kit includes digital wall controller showing both current humidity and humidity setpoint, and duct sensor that shall be installed in the duct.  It has modulating output 0-10 VDC or 4-20 mA. Accuracy to be +/-3% or better in operating range (0 to 90% RH and 32 to 122 F). 24 VAC/VDC power input required
3. Humidistat, electronic, BACnet, room: Electronic humidistat, includes BACnet MSTP interoperability protocol, with internal sensor and modulating output (0-10 VDC or 4-20 mA) and touchscreen digital display showing both current humidity and humidity setpoint shall be wall-mounted. Accuracy to be +/-3% or better in operating range (0 to 90% RH and 32 to 122 F). 24 VAC/VDC power input required
4. Humidistat, electronic, BACnet duct: Electronic humidistat, includes BACnet MSTP and BACnet IP interoperability protocol, 2-piece kit includes digital wall controller showing both current humidity and humidity setpoint, and duct sensor that shall be installed in the duct. It has modulating output 0-10 VDC or 4-20 mA. Accuracy to be +/-3% or better in operating range (0 to 90% RH and 32 to 122 F). 24 VAC/VDC power input required
5. Humidistat, pneumatic, room: The pneumatic room humidistat shall provide a pneumatic modulating output in response to humidity changes, approximate range 10% to 95% RH, maximum inlet pressure 25 psi (172 kPa). Operating temperature range 40 (F to 150 (F (4 (C to 66 (C). Provided with mounting bracket and cover.

6. Humidistat, pneumatic, duct: The pneumatic duct humidistat shall provide a pneumatic modulating output in response to humidity changes. Preset at 35% RH set point. Maximum inlet pressure 25 psi (172 kPa). Maximum air velocity 2000 fpm (10 m/s). Operating temperature range 20 (F to 150 (F 
(-7 (C to 66 (C).
7. Humidistat, pneumatic high limit, duct: The pneumatic duct high limit humidistat shall provide a pneumatic modulating output in response to humidity changes. Preset at 85% RH set point. Maximum inlet pressure 25 psi (172 kPa).Maximum air velocity 2000 fpm (10 m/s). Operating temperature range 20 (F to 150 (F (-7 (C to 66 (C).
8. Airflow proving switch, pressure type: Airflow proving switch shall be diaphragm-operated with pitot tube for field installation. Switch shall have an adjustable control point range of 0.05" to 12" wc (12.5 Pa to 2988 Pa). Operating temperature range -40 (F to 180 (F (-40 (C to 82 (C). Compatible with 24, 120 and 240 VAC.
9. Airflow proving switch, sail type: Airflow proving switch shall be a sail-operated electric switch for field installation. Switch makes at 250 fpm (1.3 m/s), and breaks at 75 fpm (0.4 m/s). Maximum operating temperature for sail: 170 (F (77 (C). Maximum operating temperature for switch: 125 (F (52 (C) 

10. Airflow proving switch, pneumatic type: The pneumatic airflow switch shall detect the presence or absence of airflow. Field-installed in duct. Maximum air velocity 2000 fpm (10 m/s). Switch action vents air on no-flow. Maximum pneumatic inlet pressure 20 psi (138 kPa). Operating temperature range 32 (F to 180 (F (0 (C to 82 (C). 

2.4
HUMIDIFIER Accessories

A. Drane-kooler™: A thermostatically controlled water valve shall meter an amount of cold water into a stainless steel mixing chamber to temper 212 (F (100 (C) water with a 6 gpm (0.38 L/s) in-flow rate to a 140 (F (60 (C) discharge temperature to sanitary system.

 seq article \h\r0 PART 3 - EXECUTION

3.1
INSTALLATION

A. Install per manufacturer's printed instructions and as indicated on drawings.

B. Coordinate electrical connections with work of Division 26.
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