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NOTICE!
ClimateMaster

TRANQUILITY® LARGE WATER-TO-WATER Model “TMW” 360-840  SERIES

ENGINEERING SPECIFICATIONS

Revised: May 5, 2023
General:

Furnish and install ClimateMaster “TMW” Water-Source Heat Pumps as indicated on the plans. Equipment shall be completely assembled, piped and internally wired. Capacities and characteristics are as listed in the schedule and the specifications that follow.

Units shall be supplied completely factory built capable of operating over an entering water temperature range from 30° to 120°F (-1.1° to 48.9°C) as standard. Equivalent units from other manufacturers may be proposed provided approval to bid is given 10 days prior to bid closing. All equipment listed in this section must be rated in accordance with Air-Conditioning, Heating and Refrigeration Institute/International Standards Organization (AHRI/ISO 13256-2). The units shall be certified to UL508A Standard. The units shall have a UL-US-C label.

All units shall pass a factory acceptance test. The quality control system shall automatically perform factory acceptance test via computer. A detailed report card from the factory acceptance test shall ship with each unit. (Note: If unit fails the factory acceptance test, it shall not be allowed to ship. Unit serial number shall be recorded by factory acceptance test and furnished on report card for ease of unit warranty status.)
Units are stand alone and will operate on default settings, or reprogrammed settings using the BACview 6A controller, or Building Automation System (BAS). Multiple units can be installed on common loop. Staging of units is accomplished by temperature offsets and compressor PID settings between the units.
Basic Construction: 

All units must have multiple removable panels for serviceability of compressor compartment. Units having only one access panel shall not be acceptable. Service panels shall have Allen head three-quarter turn quick release latches, and hand hold pockets for easy removal.

The heat pumps shall be fabricated from heavy gauge galvanized steel with powder coat paint finish. Both sides of the steel shall be painted for added protection. All interior surfaces shall be lined with 1/2 inch (12.7 mm) thick, 1-1/2 lb/ft3 (24 kg/m3) acoustic type glass fiber insulation.

Standard cabinet panel insulation must meet NFPA 90A requirements, air erosion and mold growth limits of UL-181, stringent fungal resistance test per ASTM-C1071 and ASTM G21, and shall meet zero level bacteria growth per ASTM G22. Unit insulation must meet these stringent requirements or unit(s) will not be acceptable.
The frame design shall consist of heavy gauge galvanized steel with powder coat finish. The module must have a low center of gravity base with cutouts for forklift or pallet jack and the frame must be designed to fit through a standard 36 inch doorway.
Cabinets shall have separate holes and knockouts for entrance of line voltage and low voltage control wiring. 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 FPT fittings. Contractor shall be responsible for any extra costs involved in the installation of units that do not have this feature. Contractor must ensure that units can be easily removed for servicing and coordinate locations of electrical conduit and lights with the electrical contractor.

Unit(s) shall have exterior indicator lights showing, 1) power (on-Green), 2) unit “fault” status (fault - Red), 3) compressor 1 operation (on-Green), and 4) compressor 2 operation (on-Green). Contractor shall be responsible for providing control circuitry and indicator lights for units not providing this feature.

Refrigerant Circuit: 

Units shall have sealed, isolated refrigerant circuits, each including a high efficiency scroll compressor designed for heat pump operation, a thermostatic expansion valve for refrigerant metering, a reversing valve, sight glass, filter dryer, load and source brazed plate refrigerant to water heat exchangers, and safety controls including a high pressure switch, low pressure switch (loss of charge), and low water temperature sensors. 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. 

Hermetic compressors shall be internally sprung. The compressors will be mounted on specially engineered sound-tested EPDM vibration isolation grommets to a large heavy gauge base plate. Compressors shall have thermal overload protection. Each compressor shall have isolation switch to aid start-up and service. Units without isolation switch are not acceptable.
Heat exchangers shall be highly efficient, refrigerant to water, dual circuited, brazed plate design, constructed of 316 stainless steel; designed, tested, and UL stamped in accordance with ASME Section VIII pressure vessel code for 650 PSIG (4482 kPa) working refrigerant pressure. The heat exchangers shall be mounted to eliminate the effect of migration of refrigerant to the cold evaporator with consequent liquid slugging on start-up. The heat exchangers shall be mounted on two layers of noise attenuating rubber isolation pads which also acts as a thermal barrier. The heat exchangers shall be wrapped with 3/4 inch closed cell insulated blanket and closed cell insulation shall be provided on suction side refrigerant tubing to prevent condensation.

Water Circuit:

Unit shall have all internal water tubing insulated with closed cell insulation. Field connections shall be on the top so multiple units can be installed side by side. PT ports and heat exchanger flushing connections shall be accessible from back service panel. Load and Source water shall be tested and results approved by ClimateMaster to activate unit warranty.

Unit shall have Pressure Differential Sensors for Load and Source factory installed. Sensors are for proof of water flow.

External of unit contractor must supply the following: minimum 60 mesh stainless steel screen strainers (for Load and Source), and pressure taps. All components should be isolated for ease of service.

Option: Load Side Motorized Valve
Option: Unit shall have Source Motorized Valve to prevent unit from locking out when water temperature is below 60ºF in cooling mode. Valve will automatically modulate to maintain compressor head pressure, for continuous unit operation.
Electrical: 

The control box shall consist of a NEMA Type I enclosure with high and low voltage compartments, components include: low voltage connection block, power distribution block, compressor fusing, contactors, finger safe control fusing, transformer, isolation relays, status and alarm relay, 16-bit microprocessor DDC controller with built in native Building Automation System (BAS) communication protocols (BACnet) two isolation switches to disable each individual compressor during start-up or troubleshooting, and external status indicating lights.

Solid State Control System:

DDC Controller shall be specifically designed to protect against building electrical system noise contamination, EMI and RFI interference. DDC control system shall be fully compatible with the Building Automation System via native BACnet or BACview 6. Scheduling of the various compressors shall be performed by the microprocessor based controller. Controller shall provide following compressor safety protections: anti-short cycling, high voltage, low voltage, high discharge pressure, low suction pressure, high discharge temperature, low suction temperature, high source leaving water temperature, low load leaving water temperature, load low water flow, and source low water flow. 
Units not providing the 11 safety protections of anti-short cycling, high voltage, low voltage, high discharge pressure, low suction pressure, high discharge temperature, low suction temperature, high source leaving water temperature, low load leaving water temperature, load loss of water flow, and source loss of water flow will not be accepted. A compressor run time equalization sequence is provided to ensure even distribution of compressor run time. Units without even distribution of compressor run time are not acceptable. A load limit control shall be available to limit the number of compressors that can be energized at one time. 

DDC Controller shall monitor and report the following for each refrigeration circuit:

a.
Discharge pressure and temperature faults.

b.
Suction pressure and temperature faults.

c.
Compressor winding high temperature fault.

d.
Low Load leaving chilled water temperature fault.

e.
High source leaving water temperature fault.

DDC Controller shall monitor and report the following system parameters for the unit:

f.
Chilled water entering and leaving temperature.

g.
Condenser water entering and leaving temperature.

h.
Load and Source low water flow.

i.
Communication error.
j.
Electrical voltage/phase failure.
Any failure condition shall cause a “fault” indication at the DDC Controller and shutdown of that compressor circuit. In the case of a system “fault” the entire unit will shutdown. When any fault occurs, the DDC Controller shall record conditions at the time of the fault, and store the data for recall. This information shall be capable of recall through BACview6 and displayed on the 4 line by 40 character, back-lit LCD. A history of faults shall be maintained including date and time for each fault (up to the last 100 occurrences). Internal leaving chilled water reset control will ensure that the parallel evaporators are operated above the freeze point for part load operation.
DDC Controller shall have flashing Light Emitting Diode (LED) for the following: compressor 1 fault, compressor 2 fault, sensors for compressor 1 out of range, sensors for compressor 2 out of range, compressor alarm, motorized water valve alarm, hot water temperature alarm, cold water temperature alarm, load flow failure, source flow failure, and main power phase loss. Units without flashing LED for unit fault are not acceptable.
BACview 6 with cable must be used for setting controller at start up. BACview 6 can also be used to operate, monitor, and change default settings, or as a service tool for the unit.

Warranty:

ClimateMaster shall warranty equipment for a period of 12 months from start up or 18 months from shipping (which ever occurs first). 
Option: Extended 4-year compressor warranty covers compressor for a total of 5 years.

Option: Extended 4-year refrigeration circuit warranty covers heat exchangers, reversing valve, expansion valve and compressor for a total of 5 years.

Option: Extended 4-year control board warranty covers the control board for a total of 5 years.

FIELD OPTIONS/ACCESSORIES

Hose Kits:

All units shall be connected with hoses. The hoses shall be 2 feet (61 cm) long, braided stainless steel; fire rated hoses complete with adapters. Only fire rated hoses will be accepted.

Valves:

The following valves are available and will be shipped loose: for field installation.

a.  Ball valve; bronze material, standard port full flow design, FPT connections.

b.  Ball valve with memory stop and PT port.

Strainers:

The following strainers are field obtained and installed.

a.  3 inch FPT Y-strainer. 60 mesh screen.

b.  3 inch FPT Basket strainer. 60 mesh screen.

BACview6: (Required for start up)
Used to control the unit if BAS is not used or as a service tool for service diagnostics at the unit. DDC Controller has port for cable.

3 way switch: (Not required if connected to BAS) field obtained and installed operation mode switch selects - off, cool, heat.

Phase monitor: (Not required but recommended) field obtained and installed. Protects compressors.
TRANQUILITY® LARGE WATER-TO-WATER Model “TMW” 360-840  SERIES


ENGINEERING SPECIFICATIONS








�





This product specification document is furnished as a means to copy and paste ClimateMaster product information into 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.
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