SECTION 23 84 13

STS® Steam-to-Steam Evaporative Humidification System

 seq article \h\r0 PART 1 — GENERAL

1.1
Summary
A. Section includes: 

1. DRI-STEEM® Corporation, STS model humidifier for use with pressurized steam

B. Related items:

1. Pressurized steam connections: Division 23

2. Electrical: Division 26

1.2
References
A. Certifications:

1. ETL, C-ETL

2. CE

3. OSHPD Special Seismic Certification Preapproval
4. IBC 2009 Seismic Qualification
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
Humidifier shall be STS steam-to-steam evaporative humidification system or engineer-approved equal.
A. Fabrication requirements: 

1. Tank and cover: 14-gauge, 304-stainless steel with Heli-arc welded seams

2. Removable cover with ¼" screws (M6)

3. Easily accessible cleanout plate

4. Steam outlet on top of tank configured to connect to hose, pipe, or flange connection

5. Tubular copper heat exchanger and header with nickel coating

B. Mounting:

1. Humidifier shall be mounted on a pair of trapeze hangers with factory-provided threaded steel rods, hardware, and predrilled angle irons (Models STS 25-100 only).

2. Humidifier shall be mounted on painted H-legs (Models STS 200-800 only).

C. Water requirements: The humidifier shall be capable of generating steam from tap, softened, or DI/RO water.

D. Drain: An electric operated drain valve shall be mounted on the humidifier assembly to allow tank to drain automatically at the end of a humidification season. 

E. Steam trap and strainer: Humidifier shall include a float/thermostatic steam trap and steam supply line strainer.


2.2
Humidifier Options

F. Fabrication options: 

1. Tank and cover shall be 316 stainless steel with Heli-arc welded seams.

2. Factory insulation: Humidifier shall be covered with 1" thick (25 mm) rigid, foil-faced fiberglass insulation. All surfaces except front face panel shall have insulation.

3. Humidifier shall have a tubular 316 stainless steel heat exchanger and header with no coating.

4. Seismic Certification option: Humidifier shall meet OSHPD Special Seismic Certification Preapproval 
for SDS = 2.5 g (floor mount only). Includes seismic leg assembly and mounting hardware.
5. Humidifier shall meet IBC 2009 Seismic Qualification by shake table testing for a SDS = 2.5 g (floor mount only). Includes seismic leg assembly and mounting hardware.

G. Mounting options:

1. Four support legs shall provide a minimum of 24" (610 mm) between underside of humidifier and floor (not available for Models STS 200-800).

2. Two welded and painted steel wall brackets shall support humidifier on a vertical surface (not available for Models STS 200-800).

H. Options for use with DI/RO water:

1. Humidifier shall have a stainless steel manually operated drain valve and a stainless steel float operated fill valve (standard on DI/RO models).

2. Humidifier shall have a stainless steel electric operated drain valve and a stainless steel float operated fill valve with an electric solenoid to prevent tank from filling when the tank drains automatically at the end of a humidification season (requires Vapor-logic controller, which allows user to define the number of hours of humidifier inactivity that must occur before automatic end-of-season draining begins).

3. Low water float switch. Humidifier shall have a field-wired float switch to provide water level indication for building management systems.

I. Outdoor enclosure system:

1. Factory assembled and tested with the humidifier installed to provide complete weather protection and to operate within the following temperature limits:  -40 to 120 (F (-40 to 50 (C)

2. Humidifier and outdoor enclosure shall be shipped as one unit.

3. Frame construction: 5" (127 mm), 14-gauge, G-90 galvanized steel formed frame, suitably reinforced and braced to permit loading, shipping, unloading and rigging to the unit destination without damage to external or internal components. The base frame shall be corrosion resistant without painting or further coating.

4. Housing construction: 14-gauge, G-90 galvanized steel panels fabricated into self-framing, double standing seam-type construction. All joints shall be caulked weather-tight with a silicone sealant. All interior surfaces shall be insulated with 1" (25 mm), 2.2 lbs/sq ft (10.8 kg/m2) rigid, noncombustible glass fiber insulation. No exposed insulation shall be permitted on the top-wearing surface of the floor of the unit. The floor shall be insulated from underneath. The floor shall have a drain connection.

5. Access door construction: Access door shall provide access to all internal components, be constructed of 14‑gauge, G-90 galvanized steel with a gasket around the full perimeter of the doorframe, with heavy-duty stainless steel hinges, and latches.

6. Ventilation fans: wired to a thermostat to ventilate the control cabinet and the enclosure.

7. Heaters: 

Thermostatically-controlled heaters to ensure proper operation during cold weather 

Outdoor enclosure less heaters (option). The outdoor enclosure shall be provided without electric heaters, control thermostat and wiring.

8. Roof curb option. The roof curb shall be manufactured of 14-gauge, galvanized steel and provided with necessary hardware for bolt-together assembly. The curb is to be a minimum of 14" (356 mm) high. A 1" (25 mm) by 1/4" (6 mm) closed cell curb gasket with adhesive on one side is to be supplied with the hardware.

9. Internal steam vapor plumbing option. The outdoor enclosure shall have piping to discharge steam through the base of the unit.

2.3
Humidifier Controls
A. Steam valve: Valve shall be a normally closed pneumatic modulating type with modified linear flow characteristics, stainless steel trim, and pneumatic actuator.

B. Control cabinet: Control cabinet shall be shipped loose and shall be a UL/CSA listed JIC enclosure. Control devices shall be mounted on a subpanel within the cabinet. A wiring diagram shall be included in the control cabinet.

C. Vapor-logic® microprocessor controller with the following features or functions:

1. Web interface and server, included standard on all models:

Web interface shall have same functionality as Vapor-logic keypad/display

Web interface shall allow multiple remotely located users to simultaneously view system operation and/or change system parameters.

Web interface shall have password-protected secure access.

Web interface shall be compatible with standard Internet browsers.

Web interface shall connect directly to a personal computer or through a system network via Ethernet cable.

Automatic cable configuration shall allow straight-through or crossover cables.

2. Interoperable with any Modbus® network 

3. Fully modulating (0% to100%) control of humidifier outputs 

4. PID control capability with field-adjustable settings

5. Water level control for softened or hard water:

Automatic refill, low water cutoff, field-adjustable skimmer bleedoff functions and automatic drain-down of humidifier. System shall consist of:

A water level sensing unit comprised of three metallic probes screwed into a threaded probe head. Probe head shall incorporate probe isolation chamber to eliminate short-circuiting between probes caused by mineral coating of probe head. Probe head shall be mounted on the humidifier assembly.

A solenoid operated fill valve factory mounted on the humidifier assembly

End-of-season drain automatically drains humidifier tank after a user-defined period of system inactivity.

6. Temperature sensor: A factory mounted sensor, with a temperature range of ‑40 to 248 (F (‑40 to 120 (C) mounted on the humidifier to enable the following functions:

Maintain the evaporating chamber water temperature above freezing

Maintain a user-defined preset evaporating chamber water temperature

Allow rapid warm-up of water in evaporating chamber after a call for humidity, providing 100% operation until steam production occurs

7. USB port on the control board for software updates, data backups, and data restoration

8. Up-time optimizer function to keep humidifier(s) operating through conditions such as fill, drain, or run-time faults, as long as safety conditions are met, minimizing production down-time

9. Real-time clock to allow time-stamped alarm/message tracking, and scheduled events

10. Factory commissioning of humidifier and control board, including system configuration as-ordered

11. Keypad/display operable within a temperature range of 32 to 158 (F (0 to 70 (C), and that provides backlighting for viewing in low light

12. Alarms, unit configuration, and usage timer values shall remain in nonvolatile memory indefinitely during a power outage.

13. The capability to monitor, control, and/or adjust the following parameters:

Relative humidity (RH) set point, actual conditions in the space (from humidity transmitter), RH offset 

Dew point set point, actual conditions in the space (from dew point transmitter), dew point offset 

Relative humidity (RH) duct high limit set point (switch) and actual conditions

Relative humidity (RH) duct high limit set point, actual conditions (from transmitter), high limit span, and high limit offset

Total system demand in % of humidifier capacity

Total system output in lbs/hour (kg/h)

Drain/flush duration

End-of-season drain status (on standard water systems and if ordered as a DI water option) and hours humidifier is idle before end of season draining occurs

Window glass surface temperature (in % RH offset application using sensor ordered as an option) with programmable offset

Air temperature or other auxiliary temperature monitoring with programmable offset (using sensor ordered as an option)

System alarms and system messages, current and previous

Adjustable water skim duration

Programmable outputs for remote signaling of alarms and/or messages, device activation (such as a fan), or for signaling tank heating and/or steam production

System diagnostics that include:

Test outputs function to verify component operation

Test humidifier function, by simulating demand to validate performance

Data collection of RH, air temperature, water use, energy use, alarms, and service messages for viewing from the keypad/display or Web interface

Service notification scheduling

Password-protected system parameters

Keypad/display or Web interface displays in English, French, Dutch, Spanish, or German languages

Numerical units displayed in inch-pound or SI units

2.4
Humidifier Control Options
A. Interoperability using LonTalk®
B. Interoperability using BACnet®
C. Multiple humidifier tank control. Vapor-logic shall be programmed and configured at the factory to control multiple humidifier tanks. Controller functions shall include all Vapor-logic functions listed above plus:

1. The controller shall control up to 16 humidifier tanks.

2. Automatic run-time balancing. The controller shall assign duty to all humidifier tanks in the multi-tank group such that each humidifier accrues approximately the same hours of duty, thereby ensuring equal wear across all humidifiers in the multi-tank group.

3. One humidifier tank shall be capable of being controlled as a redundant tank.

4. One Vapor-logic keypad/display shall be included with each multi-tank group.

D. Water level control for DI/RO water:  

1. System shall provide for continuous control of water level and will accommodate the use of deionized or reverse osmosis water with resistance up to 18 M-ohm/cm.

2. System shall:

Have a water level sensing unit comprised of a float operated stainless steel valve for water makeup

Have a low water cutoff float switch

Operate within inlet water pressure range of 25 to 80 psi (172 to 552 kPa)
E. Control cabinet mounted: Control cabinet shall be a UL/CSA listed NEMA-12 enclosure. Control devices shall be mounted on a subpanel within the cabinet. A wiring diagram shall be included in the control cabinet. Control cabinet shall be factory attached to the side of humidifier with all wiring between cabinet and humidifier completed at factory. 

F. Microprocessor water level controller with the following features or functions:

1. Makeup water valve control and low water safety shutdown

2. Field adjustable autodrain and flush sequence whereby microprocessor activates autodrain and flush sequence after a user-defined run time

3. Self-diagnostic test at start-up

4. Water level sensing unit comprised of three metallic probes screwed into a threaded probe head 

5. Probe head mounted on the vaporizing chamber

6. A solenoid operated water fill valve factory mounted on humidifier

G. Valve options:

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

2. Pneumatic actuator: The valve pneumatic actuator shall be equipped with an adjustable pilot positioner.

H. Remote keypad: Provide a keypad with cable for remote mounting. Available cable lengths: 10' (3 m), 25' (7.6 m), 50' (15 m), 100' (30 m) or 500' (152 m)

I. Keypad mounted on cabinet: The keypad shall be factory-mounted on the side of the control cabinet.

J. Cabinet door interlock switch: The control cabinet shall have an interlock control switch with manual override to remove control voltage when door is opened

K. Control cabinet door lock: Control cabinet shall have a lock with keys provided. 

L. Freeze protection: A factory-mounted aquastat shall be mounted on the front of humidifier to sense and maintain the evaporating chamber water temperature above freezing. Set point adjustable from 40 to 180 (F (4 to 82 (C).

M. Control input accessory options:

1. Humidity transmitter, room: Humidity transmitter shall be a room-mounted device that measures from 
0% to 100% of RH range and provides a linear output (10% to 90% RH) from 4 to 20 mA. Accuracy ± 2% RH. Supply voltage 21 VDC. Operating temperature range: -4 to 140 (F (​-20 to 60 (C). (Vapor‑logic only)

2. Humidity transmitter, duct: Humidity transmitter shall be a duct-mounted device that measures from 0 to 100% RH range and provides a linear output (10% to 90% RH) from 4 to 20 mA. Accuracy ± 2% RH. Supply voltage 21 VDC. Operating temperature range: -4 to 140 (F (-20 to 60 (C). (Vapor‑logic only)

3. Dew point transmitter: A dew point transmitter (duct- or room-mounted) shall measure the humidity and temperature in the environment and then compute the dew point. Output 4 to 20 mA (700 ohms maximum). Supply voltage 24 VDC. Operating temperature range when duct mounted: -40 to 185 (F 
(-40 to 85 (C). Operating temperature range when room mounted: -32 to 122 (F (0 to 50 (C). (Vapor‑logic only)

4. Cold snap offset transmitter: A window surface temperature transmitter, operating temperature range 
-20 to 160 (F (-29 to 71 (C), shall be provided for field installation. Transmitter shall supply its signal (4 to 20 mA) to the microprocessor control system, which shall lower the indoor RH set point to a level 5% or more below the dew point temperature during a cold spell, thus preventing window condensation. The indoor RH shall be returned automatically to the normal setting when the glass temperature rises. (Vapor‑logic only)

5. Humidistat, modulating, room: Electric humidistat control shall be a modulating style, room mounted with a control range of 20% to 80% RH. Compatible with 24 VAC. Output signals shall be 0 to 10 VDC. Operating temperature range 32 to 122 (F (0 to 50 (C). (Not available for Vapor-logic)

6. Humidistat, modulating, duct: Electric humidistat control shall be a modulating style, duct mounted with a control range of 20% to 80% RH. Compatible with 24 VAC. Output signals shall be 0 to 10 VDC. Operating temperature range 40 to 125 (F (4 to 52 (C). (Not available for Vapor-logic)

7. Humidistat, on-off, high limit: Electric humidistat control shall be an on-off style, duct mounted with a control range of 15% to 95% RH. Compatible with 24, 120, and 240 VAC. Operating temperature range 40 to 125 (F (4 to 52 (C).

8. 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 to 150 (F (4 to 66 (C). Provided with mounting bracket and cover.

9. 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 2,000 fpm (10 m/s). Operating temperature range 20 to 150 (F (-7 to 66 (C). 

10. 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 2,000 fpm (10 m/s). Operating temperature range 20 to 150 (F 
(-7 to 66 (C). 

11. Pneumatic transducer: A pneumatic transducer shall provide a modulating output signal range of 0  to 140 ohms as the pneumatic input signal varies between 0 to 15 psi (0 to 104 kPa). Operating temperature range 32 to 150 (F (0 to 66 (C). Maximum pressure 25 psi (172 kPa).

12. VAV control package: The VAV control package shall be a modulating control system with two modulating electronic humidity transmitters (one space mounted, the other duct mounted downstream of the humidifier). Both shall transmit to the microprocessor controller to modulate humidifier output and maintain the highest desired space humidity possible, at all airflow volumes, without saturation of the airstream. (For this application, it is recommended to use a sail type airflow proving switch.) (Vapor-logic only)

13. 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 to 2,988 Pa). Operating temperature range -40 to 180 (F (-40 to 82 (C). Compatible with 24, 120, and 240 VAC.

14. Airflow proving switch, sail type: Airflow proving switch shall be a sail-operated electric switch for field installation. Switch makes @ 250 fpm (1.3 m/s), breaks @ 75 fpm (0.4 m/s). Maximum operating temperature for sail: 170 (F (77 (C). Maximum operating temperature for switch: 125 (F (52 (C).

15. Airflow proving switch, pneumatic type: The pneumatic airflow switch shall detect the presence or absence of airflow. Field installed in duct. Maximum air velocity 2,000 fpm (10 m/s). Switch action vents air on no‑flow. Maximum pneumatic inlet pressure 20 psi (138 kPa). Operating temperature range 30 to 180 (F (0 to 82 (C).

2.5
Humidifier Accessories
A. Pump, low-flow, high-temperature: Pump shall be suitable for pumping water up to 212 (F (100 (C). Maximum pump flow rate shall be 3.8gpm (228 gph) with a 12-foot head (36 kPa). Pump shall have a 1-gallon cast aluminum reservoir with a 3/8" pipe thread (DN10) outlet connection, two 1-1/4" (DN32) inlet openings, and integral float switch. Pump shall be used with 115 VAC. Pump also available with 230 VAC. Pump shall be UL recognized and wired per NEC requirements.

B. Pump, high-flow, high-temperature: Pump shall be suitable for pumping water up to 212 (F (100 (C). Maximum pump flow rate shall be 55 gpm (3300 gph) with a 12-foot head (36 kPa). Pump shall have a 4-gallon cast aluminum reservoir with vapor seal, a 3/4" pipe thread (DN20) outlet connection, a 1-1/2" pipe thread (DN40) inlet connection, and integral float switch. Pump shall be used with 115 VAC. Pump can be wired for use with 115/230 VAC. Pump shall be UL recognized and wired per NEC requirements.

C. Pump, high-flow, low-temperature: Pump shall be suitable for pumping water up to 150 (F (65.5 (C). Maximum pump flow rate shall be 55 gpm (3300 gph) with a 12-foot head (36 kPa). Pump shall have a 2-gallon cast aluminum reservoir, a 1" pipe thread (DN25) outlet connection, a 1-1/2" pipe thread (DN40) inlet connection, and integral float switch. Pump shall be used with 115 VAC. Pump can be wired for use with 115/230 VAC. Pump shall be UL recognized and wired per NEC requirements.

D. 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.

2.6 
Humidifier Dispersion Options
A. Ultra-sorb® Model XV steam dispersion panel:

1. Ultra-sorb XV shall use pressurized boiler steam and STS-humidifier-generated steam as follows:

Heat exchanger shall use pressurized boiler steam (5 psi minimum) to vaporize dispersion tube-generated condensate.
Dispersion panel shall disperse evaporative, non-pressurized steam from STS humidifier into ducted air for humidification.
2. The factory-assembled steam dispersion panel shall include the following components:

Steam supply header/separator with integral condensate heat exchanger that provides condensate vaporizing and pressurized condensate return. 

All dispersion tube-generated condensate that falls to the heat exchanger in the header shall be vaporized into humidification steam.

As condensate is vaporized in the header, pressurized condensate created in the heat exchanger shall return to main without additional pumps, valves, or controls.

Closely-spaced steam dispersion tubes spanning the distance between the supply header enclosure and the top of the assembly frame

Insulated supply header 

High-efficiency dispersion tubes:

Airstream heat gain shall not exceed the values as scheduled; the values shall be supported by the manufacturer's published data.

Dispersion tubes shall be insulated with a plenum-approved insulating material for in-duct installation and have an R-value not less than 0.5 at a thickness not more than 0.125" (3.2 mm), for minimal increase in dispersion tube diameter.

Insulating material shall meet the following criteria at 0.125" (3.2 mm) thickness:

•
Fire/smoke index shall be 0/0 per any of the following test procedures:
-  UL 723 fire/smoke index (Test for Surface Burning Characteristics of Building Materials) 
-  NFPA 255 (Standard Method of Test of Surface Burning Characteristics of Building Materials)
-  ASTM E84 (Surface Burning Characteristics for Materials Used in Plenums)

•
Stable up to 300 °F (148 °C) continuous — to prevent material degradation, hardening, or crumbling at high temperatures
•
Closed-cell construction does not absorb water or support microbial growth — to negate the need for vapor barriers and jackets
•
Non-toxic and pure as documented in manufacturer's data — to prevent off-gassing and to facilitate use in clean rooms, pharmaceutical applications, and food industries
•
Will not degrade when exposed to UVC light — to negate the need for UV wraps
•
Continuous, seam-welded, and held in place without bands or clamps — to minimize surfaces for the accumulation of particulate matter
Each dispersion tube shall be fitted with two rows of steam discharge tubelets inserted into the tube wall, centered on the diametric line, and spaced 1.5" (38 mm) apart. Each tubelet shall be made of a thermal-resin material designed for high steam temperatures. The two rows of tubelets in each dispersion tube shall discharge steam in diametrically opposite directions, perpendicular to airflow.

Dispersion tubes shall be gasketed and spring-loaded to ensure a tight seal to the supply header and to facilitate easy removal.

Each tubelet shall extend through the wall of and into the center of the dispersion tube and contain a steam orifice sized for its required steam capacity.

The dispersion panel shall provide absorption characteristics that preclude water accumulation on any in-duct surface within _____" (_____ mm) of the dispersion panel while maintaining conditions of _____% maximum relative humidity (RH) at a minimum of ​​​​_____(F (_____(C) in the duct airstream.

Air pressure loss across the dispersion panel shall not exceed _____" water column (_____ Pa) at a duct air velocity of _____fpm (_____m/s).

Each packaged dispersion panel assembly of tubes and headers shall be contained within a galvanized metal casing to allow convenient duct mounting, or to facilitate the stacking of and/or the end-to-end mounting of multiple dispersion panels in ducts or air handler casings. When so designated, the dispersion panel shall be shipped unassembled.

All tubes and headers shall be 304 stainless steel, and welded joints shall be Heli-arc welded.

Modulating pneumatic humidification steam control valve and actuator: Valve shall be a normally closed modulating type with modified linear flow. Valve trim shall be stainless steel and valve maximum flow rate shall not exceed specified dispersion panel capacity by more than 20%. Actuator shall be a pneumatic type to modulate the steam valve in response to a variable pneumatic signal demand and be direct acting.

Temperature switch, electric. Electric temperature switch shall be field installed to work in conjunction with a pneumatic, electric, or electronic operated humidification steam control valve to prevent heat exchanger cold start-up. Field set at 210 °F (99 °C). 

Heat exchanger steam valve and actuator: Valve shall be a two position, normally closed, solenoid operated, on-off steam valve. Valve shall respond to a signal from a compatible humidistat. Control voltage 24, 120, 240 VAC.

Steam trap(s): Dispersion panel shall have one float/thermostatic trap for applications equal to or below 15 psi steam, or one inverted bucket steam trap for applications above 15 psi steam.

B. Ultra-sorb Model LV or LH steam dispersion panel:

1. The factory assembled steam dispersion panel shall include the following components:

Steam supply header/separator

Condensate collection header

Closely spaced steam dispersion tubes spanning the distance between the two headers

2. Each dispersion tube shall be fitted with two rows of steam discharge tubelets inserted into the tube wall, centered on the diametric line, and spaced 1½" (38 mm) apart. Each tubelet shall be made of a thermal- resin material designed for high steam temperatures. The two rows of tubelets in each dispersion tube shall discharge steam in diametrically opposite directions, perpendicular to airflow.

3. Each tubelet shall extend through the wall of and into the center of the dispersion tube and contain a steam orifice sized for its required steam capacity.

4. The dispersion panel shall provide absorption characteristics that preclude water accumulation on any in-duct surface within _____" (_____ mm) of the dispersion panel while maintaining conditions of _____% maximum relative humidity at a minimum of ​​​​_____(F (_____(C) in the duct airstream.

5. Air pressure loss across the dispersion panel shall not exceed _____" water column (_____ Pa) at a duct air velocity of _____fpm (_____m/s).

6. Each packaged dispersion panel assembly of tubes and headers shall be contained within a galvanized metal casing to allow convenient duct mounting, or to facilitate the stacking of and/or the end-to-end mounting of multiple dispersion panels in ducts or air handler casings. When so designated, the dispersion panel shall be shipped unassembled.

7. All tubes and headers shall be 304-stainless steel and joints shall be Heli-arc welded.

8. Tubes shall be joined to headers with slip-fit couplings.

9. Option: Tubes shall be joined to headers with EPDM hose cuffs with nylon clamps.

10. Option: Casing assembly shall be 304-stainless steel.

11. Option: Tubes and headers shall be 316-stainless steel and be Heli-arc welded.

12. Option: High-efficiency dispersion tubes:

Airstream heat gain shall not exceed the values as scheduled; the values shall be supported by the manufacturer's published data.

Dispersion tubes shall be insulated with a plenum-approved insulating material for in-duct installation and have an R-value not less than 0.5 at a thickness not more than 0.125" (3.2 mm), for minimal increase in dispersion tube diameter.

Insulating material shall meet the following criteria at 0.125" (3.2 mm) thickness:

•
Fire/smoke index shall be 0/0 per any of the following test procedures:

-  UL 723 fire/smoke index (Test for Surface Burning Characteristics of Building Materials) 
-  NFPA 255 (Standard Method of Test of Surface Burning Characteristics of Building Materials)
-  ASTM E84 (Surface Burning Characteristics for Materials Used in Plenums)

•
Stable up to 300 °F (148 °C) continuous — to prevent material degradation, hardening, or crumbling at high temperatures

•
Closed-cell construction does not absorb water or support microbial growth — to negate the need for vapor barriers and jackets

•
Non-toxic and pure as documented in manufacturer's data — to prevent off-gassing and to facilitate use in clean rooms, pharmaceutical applications, and food industries

•
Will not degrade when exposed to UVC light — to negate the need for UV wraps

•
Continuous, seam-welded, and held in place without bands or clamps — to minimize surfaces for the accumulation of particulate matter

C. Rapid-sorb® dispersion panel:

1. Each tube bank shall consist of a horizontal header/separator and designated quantity of vertical dispersion tubes necessary to achieve the required steam capacity and absorption distance.

2. The dispersion panel shall provide absorption characteristics that preclude water accumulation on any in-duct surface within _____" (_____ mm) of the dispersion panel while maintaining conditions of _____% maximum relative humidity at a minimum of ​​​​_____(F (_____(C) in the duct airstream.

3. Air pressure loss across the dispersion panel shall not exceed _____" water column (_____ Pa) at a duct air velocity of _____fpm (_____m/s).  

4. Header/separator shall span the width of the duct, be constructed of stainless steel, and be fitted with connections for dispersion tubes.  

The dispersion tubes shall extend the height of the duct, shall be fitted with two rows of tubelets on the diametric centerline, and spaced 1½" (38 mm) apart.  

Each tubelet shall be made of a thermal-resin material designed for high steam temperatures.
Each tubelet shall extend through the wall of and into the center of the dispersion tube and contain a steam orifice sized for its required steam capacity.
For securing the upper ends of the tubes, a ¾ "  2" (19 mm  51 mm) stainless steel L-bracket shall be furnished, which the installer shall attach to the duct or housing.

5. Option: High-efficiency dispersion tubes

Dispersion tubes shall be insulated with a plenum-approved insulating material for in-duct installation and have an R-value not less than 0.5 at a thickness not more than 0.125" (3.2 mm), for minimal increase in dispersion tube diameter.

Airstream heat gain shall not exceed the values as scheduled; the values shall be supported by the manufacturer's published data.

Insulating material shall meet the following criteria at 0.125" (3.2 mm) thickness:

Fire/smoke index shall be 0/0 per any of the following test procedures:
-  UL 723 fire/smoke index (Test for Surface Burning Characteristics of Building Materials) 
-  NFPA 255 (Standard Method of Test of Surface Burning Characteristics of Building
    Materials)
-  ASTM E84 (Surface Burning Characteristics for Materials Used in Plenums)

Stable up to 300 °F (148 °C) continuous — to prevent material degradation, hardening, or crumbling at high temperatures

Closed-cell construction does not absorb water or support microbial growth — to negate the need for vapor barriers and jackets

Non-toxic and pure as documented in manufacturer's data — to prevent off-gassing and to facilitate use in clean rooms, pharmaceutical applications, and food industries

Will not degrade when exposed to UVC light — to negate the need for UV wraps

Continuous, seam-welded, and held in place without bands or clamps — to minimize surfaces for the accumulation of particulate matter

D. Single dispersion tube with condensate drain: 

1. Dispersion tube(s) shall be fabricated of stainless steel tubing with uniformly spaced tubelets for steam dispersion. Each tubelet shall be made of a thermal-resin material designed for high steam temperatures. Each tubelet shall extend through the wall and to the center of dispersion tube and incorporate a properly sized calibrated orifice.

2. Dispersion tube(s) shall be pitched 1/8"/ft (1%) toward the condensate drain to allow condensate to leave the dispersion tube via the condensate drain tube. 

3. The condensate drain tube shall be stainless steel tubing.

 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 specified in Division 26.

END OF SECTION

Specifier note: Select appropriate humidifier options from lists below. See also Section 2.3 Humidifier Controls, Section 2.4 Humidifier Control Options, Section 2.5 Accessories, and Section 2.6 Humidifier Dispersion Options.
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