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XT Series Electrode Evaporative Steam Humidifiers
PART 1 — GENERAL

1.1
Summary
A. Section includes: 

1. DRI-STEEM Corporation XTP electrode steam humidifiers
1.2
References
A. Certifications:

1. ETL, C-ETL

2. CE
3. 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 (with the exception of the electrode cylinder) 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.
B. Limited Warranty shall not include cylinder replacement for electrode steam humidifiers.
PART 2 — PRODUCTS

2.1
Humidifier shall be DRI-STEEM XTP Electrode Evaporative Steam Humidification System or engineer-approved equal.
A. Fabrication requirements:

1. XTP enclosure shall be constructed with 
18-gauge painted galvannealed steel cabinet
22-gauge painted galvannealed steel doors suitable for finished spaces
2. Enclosure shall have separate compartments: one or two for the steam cylinder(s), and one for electrical components. Enclosure shall be designed and secured to prevent accidental contact with electrical components. The front exterior of the cabinet shall contain the controller’s touch keypad.

3. Steam cylinder and electrical compartments shall have removable doors with door interlock safety switch to interrupt unit operation when doors are open or removed. Door interlock switch can be overridden to allow for troubleshooting. Removable doors shall allow full front and right side access for installation and service. 

4. The humidifier enclosure shall have pre-punched keyhole-style mounting holes for ease of wall mounting and leveling.

5. Steam outlet(s) on top of cylinder shall be configured to connect to a dispersion tube assembly in a duct via hose or pipe.

6. Plastic disposable steam cylinder shall:

Have welded seams to ensure that cylinder is watertight.

Provide full output for entire cylinder life.

Have integral high water sensor probe to prevent overfilling.

7. Steam cylinder compartment of humidifier cabinet shall have reusable, spring loaded brass electrode plugs to ensure safe, secure connection of primary voltage leads to the steam cylinder for life of unit. 

8. Drain: An electric drain valve shall be cabinet-mounted to allow cylinder to automatically drain periodically and at the end of a humidification season. The cylinder shall automatically and completely drain if it doesn’t receive a humidity demand signal for a user-programmable number of hours (default is 72 hours), to eliminate potential contaminant buildup in the cylinder, and to extend cylinder life during long periods of inactivity. After draining at the end of a humidification season, the unit will automatically reset and start normal operation when it receives a humidity demand signal. Integral drain cup shall prevent water leakage. 

B. Water requirements: The humidifier shall be capable of generating steam from potable un-softened or softened water. Water conductivity operating range shall be 125 to 1250 µS/cm.

2.2
Humidifier options

A. Humidifier enclosure

1. Stainless steel indoor enclosure

18-gauge stainless steel cabinet
22 gauge painted galvannealed steel doors suitable for finished spaces

Seismic Certification option: 

Humidifier shall meet HCAI Special Seismic Certification Preapproval for SDS = 2.5 g (rigid wall mount). Includes additional hardware.
Humidifier shall meet IBC 2022 Seismic Qualification by shake table testing for a SDS = 2.5 g (rigid wall mount). Includes additional hardware.

2. Outdoor enclosure
Enclosure panels are fabricated from 14 and 18-gauge G-90 galvanized steel for corrosion resistance and weather-tight silicone sealant is applied at crucial seams. 

Ventilation fans circulate ambient air and are thermostatically controlled to operate only when interior temperatures exceed the factory set-point. 

The enclosure is wall mountable for use with XT002 – XT048 models

NEMA 3R (IP24) rated enclosure with allowable operating range between 40°F (5°C) and 120°F (50°C). 
An optional heater package with a thermostatically controlled heater lowers the operating range to -40°F (-40°C). 

Heater package includes freeze protection valve that opens when water inside the unit approaches freezing temperatures, draining the fill cup and cylinder.

Seismic Certification option: 

Humidifier shall meet HCAI Special Seismic Certification Preapproval for SDS = 2.5 g (rigid wall mount or base mount). Includes additional hardware.

Humidifier shall meet IBC 2022 Seismic Qualification by shake table testing for a SDS = 2.5 g (rigid wall mount or base mount). Includes additional hardware.

2.2
XTP Humidifier Controls
A. Fully modulating (20% to 100%) control of humidifier outputs.

B. User-selectable time-proportioned (TP) modulation control below 20% (humidifier shall cycle a single output on and off corresponding to an input demand signal).

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;

Allow multiple remotely located users to simultaneously view system operation and/or change system parameters;

Have password-protected secure access;

Be compatible with standard Internet browsers;

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. PID control capability with field-adjustable settings

4. USB port on the control board for firmware updates, data backups, and data restoration

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

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

7. 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

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

9. 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) 
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)

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

System alarms and system messages, current and previous

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, Spanish, or German languages

Numerical units displayed in inch-pound or SI units
D. Water level control for potable un-softened or softened water:

1. Humidifier shall have an integral 1" (25 mm) air gap.

2. Humidifier system shall provide for automatic refill, high water cutoff, and automatic drain-down of humidifier. System shall include:

Cabinet-mounted solenoid-operated fill valve

User-selectable integral drain water tempering.

Controller shall optimize water conductivity, minimize energy waste, and maximize cylinder life.

Humidifier shall automatically drain if there is no call for a user-programmable number of hours.

2.3
XTP Humidifier Control Options
A. Interoperability using LonTalk®
B. Interoperability using BACnet®
C. 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. Humidistat, on-off, duct 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 VAC. Operating temperature range 40 to 125 (F (4 to 52 (C).

4. Humidistat, modulating, room: Electric humidistat control shall be a modulating style, room mounted with a control range of 20% to 80% RH. Compatible with 21 VDC. Output signals shall be 0 to 10 VDC. Operating temperature range 32 to 122 (F (0 to 50 (C). 
5. Humidistat, modulating, duct: Electric humidistat control shall be a modulating style, duct mounted with a control range of 15% to 55% RH. Compatible with 21 VDC. Output signals shall be 0 to 10 VDC. Operating temperature range of humidistat 20 to 120 (F (-6 to 48 (C). Includes an outdoor temperature reset sensor that will lower the indoor RH set point thus preventing window condensation. Operating temperature range of sensor -40 to 185 (F (-40 to 85 (C). 

6. Modulating high limit control: The modulating high limit control system shall include a modulating electronic humidity transmitter (duct-mounted downstream from the humidifier). It 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.)

7. 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.

8. 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). (Recommended with VAV control.)
9. User-settable demand signal from humidistat or building management system (BMS), 0–100% modulation:
0–15 VDC

4–20 mA
2.4 
Humidifier Accessories
D. Maintenance material: Furnish extra material that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.

1. Supply replacement electrode cylinder(s) with each self-contained humidifier.

E. Fill cup extension kit: Units connected to a Rapid-sorb or Ultra-sorb dispersion assembly shall have a fill cup extension, which shall include fill cup, cap, and hoses.

F. Condensate pump: Condensate pump shall be suitable for condensate up to 212 (F (100 (C), with a maximum pump flow rate of 250 gph (16 liters/minute) with a 20-foot (60 kPa) head, and have an aluminum reservoir with a 3/8" pipe thread (DN10) outlet connection with integral float switch, for use with 115 VAC. A pump is also available for use with 230 
2.5 
Humidifier Dispersion Options
A. Single tube dispersion: 

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 2"/ft (15%) toward humidifier to allow condensate to return to humidifier.

B. Single tube dispersion 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%) minimum 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.

C. XT Steam Blower (SDU-006E or SDU-017E): 

1. Mounted on top of or remotely from the humidifier shall be a fan-based steam blower that shall draw air from the side and disperse visible steam vapor with a uniform rise, spread and throw out the front.

2. The XT Steam Blower shall have a fastened stainless steel frame assembly housing an electric fan, steam inlet connection and integral dispersion device. 

3. The XT Steam Blower shall have a cabinet with exterior that matches the humidifier cabinet. This includes brushed stainless steel cabinet with a painted galvannealed steel front door.
4. The XT Steam Blower shall be specified for humidifier models with capacity up to 100 lbs/hr (45 kg/h).

SDU-006E maximum steam capacity is 20 lbs/hr (9.2 kg/h); SDU-017E maximum steam capacity is 50 lbs/hr (22.7 kg/h).
Up to two SDU-017E shall be specified for humidifier capacities from 75 lbs/hr (34 kg/h) up to 100 lbs/hr (45 kg/h) ― Models XTP025 and XTP033.
D. 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 humidifier shall provide absorption characteristics that preclude water accumulation on any in-duct surface within _____" (_____ mm) of the humidifier tube panel while maintaining conditions of _____% maximum relative humidity at a minimum of ​​​​_____(F (_____(C) in the duct airstream.

3. Air pressure loss across the humidifier 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 and shall be fitted with two rows of tubelets on the diametric centerline and spaced 1-1/2" (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 3/4" x 2" (19 mm x 50 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

E. Ultra-sorb® steam dispersion panel:

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

Steam supply header/separator

Condensate collection header

Closely-spaced stainless steel 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 1‑1/2" (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 humidifier shall provide absorption characteristics that preclude water accumulation on any in-duct surface within _____" (_____ mm) of the humidifier tube panel while maintaining conditions of _____% maximum relative humidity at a minimum of ​​​​_____(F (_____(C) in the duct airstream.

5. Air pressure loss across the humidifier panel shall not exceed _____" water column (_____ Pa) at a duct air velocity of _____fpm (_____m/s).
6. Each packaged humidifier panel assembly of tubes and headers shall be contained within a galvanized metal casing to allow convenient duct mounting, or to facilitate the end-to-end mounting of multiple humidifier panels in ducts or air handler casings. When so designated, the humidifier panel shall be shipped unassembled.
7. All tubes and headers shall be 304 stainless steel and 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. 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

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
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