SECTION 23 84 13 
DriSteem® GTS® Gas-to-Steam Evaporative Steam Humidification System, LX Series
 seq article \h\r0 PART 1 — GENERAL

1.1
Summary
A. Section includes: 

1. DriSteem, GTS, gas-fired steam humidifier, LX series
B. Related items:

1. Electrical Service and Connections: Division 26

1.2
References
A. Certifications:

1. CSA/AGA/CGA ETL
2. SCAQMD 1146.2 for low NOx
3. CE– Gas Appliance Regulation (GAR), LVD, EMC
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 GTS LX High Efficiency Gas-Fired Evaporative Steam Humidification System or engineer-approved equal.
A. Fabrication requirements: 

1. Tank and primary heat exchanger: 14-gauge 304-stainless steel with water side welded seams for all water-submerged welds.
2. Humidifier shall include a 316 stainless steel secondary heat exchanger to pre-heat inlet water and combustion air using exhaust gasses exiting the primary heat exchanger.
3. Tank bottom shall be slanted with drain port at bottom of tank to ensure complete draining.
4. Steam outlet on top of tank configured to connect to hose and pipe (NPT or BSP connection) for units up to 150 lbs/hr, and only pipe (NPT, BSP, or flange connection) for units from 200 lbs/hr to 600 lbs/hr.
5. Humidifier must be designed and approved by manufacturer to safely operate with PVC flue venting.

6. Unit shall include adaptable fittings to utilize PVC, CPVC, polypropylene inlet and flue venting material as required by local codes.

7. Include removable cover allowing easy access to water sensing assembly in the tank.

8. Tank shall have an easily accessible cleanout plate.

9. Indoor humidifier shall have a painted aluminum enclosure to protect all humidifier components and have an integral base with openings designed for moving humidifier with a forklift or pallet jack. 

10. Humidifier tank shall be insulated with 1/2"-thick (12.5 mm), K-Flex closed cell insulation.

11. Units shall be capable of fitting through a 36" (91 mm) wide door. 

12. Humidifier shall have sealed combustion plumbed to the unit shroud.
B. Water type, fill, and drain requirements: 
1. The humidifier shall be capable of generating steam from well, tap, softened, DI or RO water.
2. The humidifier shall not require changes to controls or components in the field due to changes in water type.
3. The humidifier shall sense water purity and automatically adjust drain rates accordingly to minimize tank maintenance and optimize water usage.
4. Fill and drain line piping shall include anti-siphoning mechanisms that prevent tank siphoning and potential inlet water contamination.

5. Humidifier shall incorporate a water surface skimming feature to drain away water surface debris and contaminants to minimize tank cleaning maintenance and risk of foaming. 

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

a. Provide complete tank draining with no standing water.

b. Minimum 5 gpm flow rate for fast draining.

c. The system shall monitor drain water temperature with temperature viewable on the unit’s display.
7. Integral water tempering control shall meter cold water at the drain in order to temper 212°F (100°C) water to a maximum 140°F (60°C) discharge temperature at full drain rate to sanitary system during normal operation.

1) Drain water tempering shall employ closed loop feedback using the drain temperature sensor to automatically control the drain and fill valves.  Drain water temperature shall not exceed 140 °F (60 °C) while system shall minimize (cold) water usage by not excessively tempering.

2) Minimize drain and refill time by sensing when water is no longer draining (tank empty) to quickly initialize refilling of tank and subsequent re-start of humidification.

B. Burner assembly: 

1. Humidifier and burner assembly shall be CSA/AGA/CGA/ETL certified and tested to support natural or LP gas. 

2. Gas train assembly shall be complete with burner/mixing tube assembly, igniter, sight glass, flame rod electrode, gas manifold, integral gas valve and venturi.

3. Each burner shall freely modulate with a gas input turndown ratio of at least 5:1.

C. Humidifier performance:

1. Unit shall be of a condensing design utilizing a secondary heat exchanger to achieve average thermal efficiencies of over 93%.

2. The high-efficiency humidifier shall be certified by South Coast Air Quality Management District (SCAQMD) to meet low NOx requirements of Rule 1146.2

D. Markings showing certifications, electrical warnings, and connections to gas, vent, combustion air, water supply and drain shall be on unit.


2.2
Humidifier Options
A. Fabrication option: Tank and primary heat exchanger shall be 316 stainless steel with water side welded seams for all water-submerged welds.
B. Mounting options:

1. Outdoor enclosure system:

1. Factory assembled and tested with the humidifier installed to provide complete weather protection and to operate within the following limits:

a. Temperature: -40 to 122 °F (-40 to 50 °C) 

b. Sustaining winds: up to 40 mph without affecting combustion

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

3. Base frame construction: 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: 18-gauge, G-90 galvanized steel panels fabricated into self-framing, double standing seam-type construction. All vertical panel joints, including the access panels, should have weather stripping applied to them. All vertical stationary panels shall be caulked at the base 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, 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. There shall be a drain connection on the exterior of the enclosure.
5. Access panel construction: Access panels shall provide access to all internal components, be constructed of 18‑gauge, G-90 galvanized steel weather stripping on the vertical panel joints.
6. Ventilation fans: Ventilation fans shall draw ambient air into enclosure and be thermostatically controlled to operate only when cabinet interior exceeds temperature setpoint.
7. Heaters: 

a. The enclosure shall have a thermostatically-controlled heater to ensure proper operation during cold weather.
b. Outdoor enclosure less heater option: The outdoor enclosure shall be provided without electric heaters 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 2" (50 mm) by 1/2" (13 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. No enclosure system:
1. Provided without enclosure. Including no electric heaters, control thermostat, and wiring.
2. Fabrication shall include a control panel safety cover.
3. Indoor enclosure system:

1. Mounting options:

a. Humidifier shall be mounted on wall brackets provided by humidifier manufacturer up to 
100 lbs/hr (45 kg/h).

b. Humidifier shall be mounted on support legs provided by humidifier manufacturer up to 
150 lbs/hr (68 kg/h).
2.3
Humidifier Controls
A. Control subpanel: Control subpanel shall be factory-attached to humidifier with all wiring between subpanel and humidifier completed at factory. A wiring diagram shall be included.

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

1. Touchscreen user interface shall be included standard on all models

1. Minimum 5” (125 mm) diagonal 800 x 480 24 bit RGB color display

2. Touch-sensitive screen control including swipe-scrolling of lists

3. Display operable within a temperature range of 32 to 158 °F (0 to 70 °C)

4. Animated graphical display of humidifier operating conditions

5. Icon-based function keys on screen with consistent Home option to facilitate navigation

6. Setup wizard, context-sensitive Help screens and output test functions for unit commissioning

7. On-screen QR Code links to humidifier installation literature

8. Prioritized color-coded alerts with time & date of occurrence, including log of up to 60 prior event messages.

9. Unit name information; editable with full qwerty on-screen keyboard. 

10. Adjacent four-color LED status light of humidifier operating condition

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

1. Web interface shall have same functionality as Vapor-logic touchscreen display

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

3. Web interface shall have password-protected secure access.

4. Web interface shall be compatible with standard Internet browsers.

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

3. Touchscreen display shall be factory mounted on humidifier.

1. Optional remote mount (5-500 feet): Touchscreen user interface shall be provided for installation at location noted on drawings. Humidifier to be supplied with power/communications cable to connect touchscreen.

2. Optional (multi-tank): For systems that include multiple humidifiers linked together supplying steam to one HVAC system and controlled as one humidification zone, provide one touchscreen display at main humidifier location. One touchscreen to provide status and control of all linked humidifiers.

4. Controller shall provide redundant tank over-temperature and flue over-temperature safety control using inputs from the tank temperature sensor and flue temperature sensor. 

5. Humidifier shall have tank over-temperature switch and flue over-temperature switch operating independently of the tank temperature sensor and flue temperature sensor.
6. Include flue temperature sensing to temporarily reduce humidifier output if flue temperatures approach maximum, and to disable unit should maximum flue temperature be reached. 

7. Controller shall provide fully modulating control of humidifier capacity.
8. Controller shall provide PID control capability with field-adjustable settings.
9. Water level control:

1. Automatic refill, low water cutoff, surface skimming and automatic drain-down of humidifier. System shall consist of:

a. A water level sensing unit comprised of three metallic probes mounted in probe head. Probe head shall incorporate probe isolation chamber to eliminate fouling caused by mineral coatings.
b. Fill valve assemblies factory mounted on the humidifier assembly.
c. End-of-season drain automatically drains humidifier tank after a user-defined period of system inactivity.

10. Tank 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:

1. Maintain the evaporating chamber water temperature above freezing

2. Maintain a user-defined preset evaporating chamber water temperature

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

11. USB port on the control board and touchscreen for software updates, data backups, and data restoration.
12. 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.
13. Real-time clock to allow time-stamped alarm/message tracking, and scheduled events.
14. Factory commissioning of humidifier and control board, including system configuration as-ordered, factory unit testing, and operation with water before shipping.
15. Alarms, unit configuration, and usage timer values shall remain in nonvolatile memory indefinitely during a power outage.

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

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

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

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

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

5. Total system demand in % of humidifier capacity

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

7. Drain/flush duration, allowed days, and frequency based on usage.

8. End-of-season drain status and hours humidifier is idle before end of season draining occurs

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

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

11. System alarms and system messages, current and previous

12. Adjustable water skim duration

13. 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

14. System diagnostics that include:

a. Test outputs function to verify component operation

b. Test humidifier function, by simulating demand to validate performance

c. Data collection of RH, water use, energy use, alarms, and service messages for download to USB.
15. Password-protected system parameters

16. Touchscreen display or Web interface displays in English, French, Spanish, Dutch or German languages

17. Numerical units displayed in inch-pound or SI units

2.4
Humidifier Control Options
A. Interoperability using LonTalk.

B. Interoperable with any Modbus® network.

C. Interoperability using BACnet MS/TP or BACnet IP.

D. 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 8 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 touchscreen display shall be included with each multi-tank group.

E. Removable touchscreen display option: Provide a touchscreen display with cable and quick-connect terminals for remote use. Available cable lengths: 5’ (1.5 m), 10’ (3 m), 25' (7.6 m), 50' (15 m), 100' (30 m) or 500' (152 m).

F. 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).

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).

3. 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 automatically returned to the normal setting when the glass temperature rises.

4. 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).

5. Modulating high limit control: The modulating high limit control system shall include 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.)

6. 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 2988 Pa) Operating temperature range ‑40 to 180 °F (‑40 to 82 °C). Compatible with 24, 120, and 240 VAC.

7. 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).

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. Condensate neutralizer: Flue condensate is acidic with a 2-4 pH range.  Local code may require treatment prior to drain discharge.  Provide a condensate neutralizer to treat condensate that forms in flue piping and the humidifier’s secondary heat exchanger. Neutralizer to contain media that neutralizes the condensate water, raising the pH to near neutral. The neutralizer shall be piped so to drain both flue and heat exchanger condensate to the neutralizer inlet. Drain piping to and from neutralizer shall be unrestrictive to prevent condensate backup into humidifier heat exchanger. Neutralizer life shall be size to perform a minimum one year at 30% humidifier run hours, to be replaced when discharge condensate pH fall below 5.0.

 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 as 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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