SECTION 23 84 13

DriSteem® High-Pressure Pump Station
 seq article \h\r0 PART 1 — GENERAL

1.1
Summary
A. Section includes: 

1. DriSteem High-Pressure Pump Station
B. Related items:

1. Electrical Service and Connections: Division 26

1.2
References
A. Certifications :

1. CE

2. VDI 6022, Part 1 and Part 6

3. Control cabinet manufactured to UL-508A Industrial Control Cabinet Standard.
4. HCAI Seismic Certification preapproval

B. Quality assurance:

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authority having jurisdiction, and marked for intended use.
2. Comply with ANSI/AHRI 640-2017: Performance Rating of Commercial and Industrial Humidifiers.
3. Products manufactured in an ISO 9001 certified facility.

4. For the products specified, provide components by a single manufacturer.
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
Delivery and Storage
A. Deliver all materials in the original manufacturer’s name and identification of the product.
B. Shall store products in locations that are in accordance with the manufacturers requirements.

C. Materials delivered to the site shall be examined for damages and defect in shipping. Damages and defects shall be reported to the Representative in writing. 

1.5
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
System shall be DriSteem High-Pressure Pump Station or engineer-approved equal.
A. High pressure pumping station: High-pressure water pumping station shall include:

1. Frame: Frame shall be steel, primed and finished with powder-coat epoxy paint. Frame shall include self-leveling and anti-vibration mounting feet. Frame shall be equipped for and support loads imposed during rigging and operation. Frame shall house the high-pressure pump, and system control components described below.  

2. High-pressure pumping components: High-pressure water pumping system components shall be pre-wired, pre-piped, and sized to full load capacity. Components, features and functions shall include: 
a. High-pressure, all-316-stainless-steel, quintuple-axial-piston pump, water-cooled, water-lubricated, and maintenance-free; pump shall be driven by a vector variable-frequency drive.

b. Direct-coupled pump motor, totally-enclosed fan-cooled (TEFC) or totally-enclosed non-ventilated (TENV), heavy-duty, high-torque. Motor shall be connected to pump using resilient shaft coupling with bell housing, eliminating drive-belt maintenance.

c. The filter element shall be a 5-micron disposable cartridge type installed upstream of the high-pressure water pump to capture particulate that may damage the pump, clog atomizing nozzles, or cause degradation of the nozzle turbines.

d. Stainless-steel pressure gauge(s)
e. Spring-loaded, stainless-steel pressure-relief valve 

f. Warm-water relief valve, positioned between the particulate filter and the high-pressure pump inlet

g. Low-water-pressure safety switch, installed upstream of the high-pressure water pump 

h. Control panel equipped with a fast-acting type, manual-reset, motor over-current protection relay

B. System controls: System control components shall be prewired and installed on the frame of the pumping station, and shall include the following components, features and functions:

1. Control subpanel shall be enclosed in a NEMA-12 cabinet factory-attached to pumping-station frame, with all wiring between subpanel and components completed at factory. A wiring diagram shall be included.

2. All high-voltage and low-voltage wiring shall have single-point connections at the pumping station.

3. User interface shall be backlit, multi-function, push-button controller.

4. Controller components, features, and functions shall include:

a. Zone stages

1) Two-way zone valves shall be used in conjunction with a variable frequency drive (VFD) to maintain pressure across staged nozzle manifolds. Valves shall be stainless-steel valves with a maximum pressure rating of at least 2400 psi (16.55 MPa), and a lifetime of at least one million cycles. Valves shall have 1/4" NPT connections with adapters to connect to 1/2" compression fittings.

2) Controller shall accept control signals from a humidity transmitter(s), dew point sensor(s), or a building automation system (BAS).
3) When the system controller receives a control signal directly from a humidity transmitter or via a building automation system for each zone being humidified, the controller shall convert this signal to an output percentage and deliver humidification to the appropriate number of stages in each zone. The VFD shall operate at minimum speed to maintain constant pressure regardless of the number of atomizing heads in operation.

5. The High-Pressure System shall have an RO Flush function to drain and flush the RO system after a user-selectable number of hours have passed without demand.

6. The High-Pressure System shall have capability for remote status monitoring using a TCP/IP (Internet) connection.

7. Access panel interlock switch option: The control subpanel shall have an interlock control switch with manual override to remove control voltage when access panel is opened.

8. RO motor starter interlock switch option: The control subpanel shall have an interlock control switch with auto-clearing override to remove control voltage when RO system motor starter has tripped.

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

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

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

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

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

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

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

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

a. Monitor incoming water temperature
b. Flush incoming water when below 45 (F or above 110 (F (7 (C  to 43 (C) to ensure proper pump operation
5. USB port on the control board for firmware updates, data backups, and data restoration

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

7. Factory commissioning of system and control board, including system configuration as-ordered, factory unit testing, and operation with water before shipping

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

10. Controller shall have the capability to monitor, control, and/or adjust the following parameters (may require additional equipment):
a. Total system demand in % of humidifier capacity

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

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

d. System alarms and system messages, current and previous

e. Programmable outputs for remote signaling of alarms and/or messages, device activation (such as a fan), or for high-pressure water production

f. System diagnostics that include:

1) Test outputs function to verify component operation

2) Test humidifier function, by simulating demand to validate performance

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

g. Service notification scheduling

h. Password-protected system parameters

i. Keypad/display or Web interface displays in English

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

2.2
High-Pressure System options
A. 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 

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

3. Base construction is 14-gauge, formed G-90 galvanized steel, 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, shall have weather stripping applied to them. All vertical stationary panels shall be caulked at the base with a weather-tight silicone sealant. All interior surfaces shall be insulated.
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. Outdoor model Vapor-logic microprocessor controller provided at the pump station and with a remote keypad controller. 

a. Cable length for remote keypad available in the following lengths:

1) 10’ (3 m)

2) 25’ (7.6 m)

3) 50’ (15.2 m)

4) 100’ (30.5 m)

7. Ventilation fans: Ventilation fans shall draw ambient air into enclosure and be thermostatically controlled to operate only when cabinet interior exceeds temperature setpoint.

8. Heater: 

a. The enclosure shall have a thermostatically-controlled heater to ensure proper operation during cold weather.

9. 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. 


B. Seismic Certification:

1. Indoor models – single and redundant pump models

2. Outdoor models

a. Single or Redundant Pump models, enclosure (base only)

b. Single or Redundant Pump models, enclosure with 14” curb
2.3
High-Pressure System 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. 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. 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.)

5. 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.

6. 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).

7. 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 21 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).

8. 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).

 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.

C. Area type installation shall have a field service consultant available for the contractor installation

3.2
Commissioning
A. The complete High-Pressure System, as described above, shall be fully commissioned by factory-trained technicians. Commissioning of High-Pressure System shall be coordinated with commissioning of the building automation system.

B. Documentation of commissioning, owner training, and testing of the provided system shall be in cooperation with the appropriate authority.

END OF SECTION

Specifier note: Select appropriate system options from list below. 
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