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This product specification document is furnished as a means to copy and 
paste ClimateMaster product information into a project specification. 
It is not intended to be a complete list of product requirements. This 
document is an excerpt from the product submittal and must not be 
used without consulting the complete product submittal.  For complete 
product installation and application requirements, please consult the 
complete product submittal. ClimateMaster is not responsible for 
misuse of this document or a failure to adequately review specific 
requirements in the product submittal.



NOTICE!











ClimateMaster

MODEL “TOV” SIZE 20-30 HFC-410A 100% OUTDOOR AIR

ENGINEERING SPECIFICATIONS


Rev. July 26, 2010

General:
Furnish and install ClimateMaster “Tranquility®” Vertical High Efficient HFC-410A 100% OA Water Source Heat Pumps, as indicated on the plans. Equipment shall be completely assembled, piped and internally wired. Units shall have Variable Hot Gas Reheat and leaving air temperature control to ±0.2ºF (±0.1ºC) in cooling/dehumidification and heating modes. Capacities and characteristics shall be as listed in the schedule and the specifications that follow.

Vertical 100% OA Water Source Heat Pumps:
Units shall be supplied completely factory built for an entering water temperature range from 35° to 105°F (1.7° to 40.6°C) as standard. Equivalent units from other manufacturers can be proposed provided approval to bid is given 10 days prior to bid closing. All equipment listed in this section must be rated and in accordance with American Refrigeration Institute / International Standards Organization (AHRI/ISO). The units shall have ETL labels. All units shall be fully quality tested by factory run testing under design operating conditions and water flow rates as described herein. The following quality control system checks shall be performed: triple leak check, pressure tests, evacuate and accurately charge system, perform detailed heating, dehumidification and cooling mode tests, and hot gas reheat mode testing. Units tested without water flow are not acceptable.

Basic Construction: 

Vertical Units 20 to 30 ton (85 to 102 kW) sizes shall be in the following air flow arrangement: front intake/Top Discharge, as shown on the plans. If units with these arrangements are not used, the contractor is responsible for any extra costs incurred by other trades. All vertical units must have a minimum of two access sides for serviceability of compressor compartment and filter removal. 

The heat pumps shall be fabricated from heavy gauge galvanized steel double wall construction. The insulation shall be 1” (25.4 mm) solid foam in the double wall cabinet with a minimum R factor of 5.0.

All vertical units covered in this specification must fit through a standard 56” (142 mm) double door opening with the filter box removed. If units with these factory-installed provisions are not used, the contractor is responsible for any extra costs to field install these provisions, and/or the extra costs for his sub-contractor to install these provisions.

The contractor shall purchase one spare set of filters and replace factory shipped filters on completion of start-up. Filters shall be standard sizes. If units utilize non-standard filter sizes then the contractor shall provide 12 spare filters for each unit.

All factory-installed wiring passing through factory knockouts and openings shall be protected from sheet metal edges at openings by plastic ferrules. Supply and return water connections shall be copper sweat fittings, and shall be securely mounted stubbed-out of the cabinet’s intake panel side above the OA intake, allowing for connection To the WSHP loop. The condensate drain piping connection shall be CPVC connection and can be right or left hand connection. Water connections that protrude through the cabinet or require the use of a backup wrench shall not be allowed. All water connections and electrical knockouts must be in the compressor compartment corner post as to not interfere with the serviceability of unit. Contractor shall be responsible for any extra costs involved in the installation of units that do not have these features. Contractor must ensure that units can be easily removed for servicing and coordinate locations of electrical conduit and lights with the electrical contractor.

Fan and Motor Assembly:
The blower housing shall be a heavy gauge welded steel frame and painted with an anticorrosive paint. The shaft bearings shall be self-aligning, deep groove ball type, in pillow block housings. The blower shall be a backward incline plenum fan. The fan shall be dynamically and statically balanced. The fan shaft shall be made with hardened steel, precision ground and polished, and incorporates keyways for the wheel hub and sheaves. The blower shall be vibration isolated. Blower Discharge shall be top. 

Blower Pulley Assembly: 

The drive pulley and the blower pulley will be made of cast iron. The motor sheave shall be a variable pitch-type to allow for field adjustment of airflow and external static pressure, and must be dynamically and statically balanced with a stainless steel fan shaft. The drive overload service factor is a minimum of 1.2.

Blower Motor: 
The motor will be TEFC class B insulated, continuous-duty, 40°C (104°F) ambient, three-phase overloads. The motor shall be UL listed.
Airflow/Static pressure rating of the unit shall be based on a wet coil and a clean filter in place. Ratings based on a dry coil and / or no filter, or on an ESP less than specified in the schedule shall NOT be acceptable.
Optional Filter/DamperBox: The unit will be provided with a combination filter/damper box with motorized dampers. The motorized dampers shall have a two position, 24-volt motor-operator (power open / spring return). The dampers shall be low leak-type with side seals and blade seals. Operation shall be 100% return air during unoccupied operation / 100% outside air during occupied operation. Control must be capable of nighttime setback for dehumidification of return air during unoccupied operation.
Refrigerant Circuit: 
Units shall have a sealed refrigerant circuit including a high efficiency HFC-410A scroll compressor(s) designed for heat pump operation, a thermostatic expansion valve for refrigerant metering, an enhanced corrugated aluminum lanced fin and rifled copper tube refrigerant to air heat exchanger, plate refrigerant to water heat exchanger, plate water to refrigerant evaporator, hot gas reheat / heat pump heating coil, liquid receiver, modulating HGRH controls and safety controls including a high pressure switch, low pressure switch (loss of charge), water coil low temperature sensor, and air coil low temperature sensor. The unit shall be provided with a refrigerant receiver. The receiver will assist the unit in operating at the highest efficiency over the entire operating range of load conditions.

Access fittings shall be factory installed on high and low pressure refrigerant lines to facilitate field service. Activation of any safety device shall prevent compressor operation via a microprocessor lockout circuit. The lockout circuit shall be reset at the contractor supplied disconnect switch. 100% OA WSHP units that utilize a reversing operation shall not be acceptable.

Unit refrigeration circuit shall allow entering OA as low as 15°F (-9°C) without the use of preheat. Units not capable of operation with OA down to this temperature will not be accepted.
Evaporator Dehumidifier Coil:
Fins shall be die formed, lanced, aluminum with extruded fin collars to provide maximum heat transfer, and shall be damage resistant. Fin spacing shall be 10 FPI (fins per inch) [3.94 fins per 10 mm]. Coil tubing shall be fabricated from seamless drawn copper. The inner tubing shall be rifled to produce turbulent refrigeration flow and to enhance the heat transfer process. The tubes shall be hydraulically expanded into the fins to form a permanent metal-to-metal bond for maximum heat transfer and stability. The coil shall be six (6) rows deep. All air coils shall be leak tested with 625-psig (4309 kPa) nitrogen. After testing, coils must be sealed.

Optional Coil Coating: Coils will be protected with Electrofin coating to resist chemicals and corrosion. 


  The coating shall be applied to both the tubing and fins. The coil must be sealed, 


  electrostatically charged and dip-coated.

Condenser (Reheat Coil):
The reheat coil shall be positioned at the discharge of the unit after the fan. Direct connection of the reheat coil to the DX coil is not acceptable. Fins shall be die-formed, aluminum with extruded fin collars to provide maximum heat transfer, and shall be damage-resistant. Fin spacing shall be 12 FPI (fins per inch) [4.72 fins per 10 mm]. Coil tubing shall be fabricated from seamless drawn copper. The tubes shall be hydraulically expanded into the fins to form a permanent metal-to-metal bond for maximum heat transfer and stability. The coil shall be a minimum of two (2) rows deep. All air coils shall be leak tested with 625-psig (4309 kPa) nitrogen. After testing, coils must be sealed.

Optional Coil Coating: Coils will be protected with Electrofin coating to resist chemicals and corrosion. 


  The coating shall be applied to both the tubing and fins. The coil must be sealed, 


  electrostatically charged and dip-coated.
Water Condenser and Water to Refrigerant Evaporator:
This WSHP unit(s) shall be equipped with two (2) brazed plate water to refrigerant heat exchangers. The plate water to refrigerant evaporator shall be piped in series with the water condenser. The water condenser must be first in series with respect to incoming water flow from the water loop. The water to refrigerant condenser allows the refrigerant energy to be released into the water loop during cooling operation and it also shall operate as a condenser in the heat pump heating mode to discharge any overage of compressor energy generated and not needed to control unit Leaving Air Temperature (LAT). In the heat pump heating mode the excess of refrigerant energy will discharged into the water loop and acts as a water heating “supercharger” heating the water before the water to refrigerant evaporator extracts the energy for heating (heat of extraction). This process is patented.

The system shall be designed for simultaneous heat of rejection to both the hot gas reheat coil and the water condenser while controlling the LAT within ±0.2°F (±0.1°C).

The plate water to refrigerant evaporator and the plate refrigerant to water condenser shall both be constructed as a brazed plate heat exchanger. The heat exchanger shall consist of stainless steel plates, copper-brazed together to allow a maximum working temperature of 350°F (177°C).  The heat exchanger shall be factory leak-tested with helium at 625 psig (4,309 kPa) for quality assurance and, must have a maximum working pressure of 450 psi (3,103 kPa). The brazed plate heat exchangers shall be UL listed. 

The head pressure shall be controlled by the system’s internal flooding valve.

Compressor(s):

Compressors: The compressors shall be a tandem pair, heavy-duty scroll-type. A factory-mounted sensor that will deactivate one compressor when the load reaches the mid-range of the system’s capacity, shall stage the compressors. The compressors must be equipped with high- and low-pressure safety switches, with internal protection from overheating. The compressors shall be externally vibration isolated. A standard factory two (2)-year compressor warranty shall be included. The unit must include hot gas bypass for each system compressor. 
Drain Pan:

The drain pan shall be 20-gauge (0.812 mm) stainless steel, sloped, and positioned under the evaporator coil. It shall be silver-soldered, welded and securely attached to the evaporator end plates to avoid shifting. The drain pan shall be fitted with a minimum 1” EPT non-corrosive plastic drain connection and an internal P-Trap. The drain pan shall meet all the requirements of ASHRAE 62. Drain pan shall be fully insulated. Drain outlet shall be located at the pan as to allow complete and unobstructed drainage of condensate. 

Electrical: 

The electrical control panel shall be easily accessible on the back-side (opposite side of the connections) so that all service can be performed from that and one side of the unit. It must be designed to house all electrical controls and devices. 

The unit shall be provided with single-point power connection, factory wired to the power connection lug set. Unit to include power terminal block to power heat tape for water-to-refrigerant heat exchangers (separate 115 vac circuit required by others).

The electrical controls will include a low-voltage transformer to supply 24 VAC control power, clearly labeled high- and low-voltage terminal strips, high- and low-pressure control (with manual reset of the high-pressure cutout and automatic reset of low pressure cutout), and an anti–shortcycling timer delay to protect against compressor cycling.

Controls:
The unit shall include factory mounted temperature and humidity sensors in the filter section/filter damper box section, pre-wired to the controller in the panel for actuation of compressor in ambient temperatures above the user-selected dewpoint. This unit’s selection set point shall be 55°F (12.7°C) Dew Point.

The unit must be supplied with the necessary controls as defined in the unit’s Sequence of Operation for proper temperature and humidity control of the space. See plans and/or other documentation for the detailed sequence of operation of this unit. 

Warranty:
ClimateMaster shall warranty equipment for a period of 24 months from date of shipment. 

Option: Extended 3-year compressor warranty covers compressor for a total of 5 years.

MODEL “TOV” SIZE 20-30 HFC-410A 100% OUTDOOR AIR


ENGINEERING SPECIFICATIONS











�








7
4

