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Unit Overview
Unit Model A/C 4 Pipe HP&HR (MAS)
Nominal Capacity 30 Ton Modular Chiller
Operating Module Quantity 3 Modules
Incoming Line Voltage 575 V
Incoming Line Frequency 60 Hz
Refrigerant R454B Refrigerant
Compressor Type Vapor Injection Scroll
Fan Type EC Axial Fan
Refrigerant Charge per
Module 87.0 lb

Number of Refrigerant
Circuits per Module 1 Refrig Circuits per Module

Number of Compressor per
Module 2 Compressors per Module

Number of Fans per Module 2 Fans Per Module
Fan HP Nominal 4.400 hp
Net Weight per Module 3000.0 lb
TSA Version 2601

Source/Sink Coils
Coil Type Standard Finned Condenser
Elevation 1000.00 ft
Elevation 0.00 ft

Cooling Performance
Cooling Capacity 88.54 tons
System Flow Variable Flow System
Electronic Isolation Valve With Electronic Isolation Valve
Fluid Type Propylene Glycol
Fluid Concentration 25.00 %
Fouling Factor 0.000100 hr-sq ft-deg F/ Btu
Inlet Fluid Temperature 55.00 F
Outlet Fluid Temperature 45.00 F
Flow Rate 215.57 gpm
Evaporator Type Brazed Plate
Pressure Drop 8.77 ft H2O
Cooling Air Flow per Module 31816 cfm

Heat Pump Ambient Temp -
Cooling 95.00 F

Compressor Input Power (all
modules) 93.57 kW

Fan Input Power (all modules) 12.39 kW
Total Input Power 105.96 kW
Efficiency - 100% Load 1.1967 kW/ton
EER 10.027 EER (Btu/W-h)
Minimum Unloading 14.76 tons

Heating Performance
Heating Capacity 781.20 MBh
System Flow Variable Flow System
Electronic Isolation Valve With Electronic Isolation Valve
Fluid Type Propylene Glycol
Fouling Factor 0.000250 hr-sq ft-deg F/ Btu
Fluid Concentration 25.00 %
Inlet Temperature - Heating 100.00 F
Outlet Temperature - Heating 110.00 F
Flow Rate - Heating 158.28 gpm
Pressure Drop 6.24 ft H2O
Ambient Wet Bulb 14.50 F

Total Required Airflow 26872 cfm
Heat Pump Ambient Temp -
Heating 15.00 F

Compressor Input Power (all
modules) 80.79 kW

Fan Input Power (all modules) 10.38 kW
Total Input Power 91.17 kW
COP 2.51 COP (kW/kW)
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Simultaneous Performance
Cooling Capacity 88.38 tons
Heating Capacity 1315.40 MBh
Evap Inlet Fluid Temperature 55.00 F
Evap Outlet Fluid Temperature 45.00 F
Evap Flow Rate 215.18 gpm
Evap Pressure Drop 11.06 ft H2O
Evap Fluid Type Propylene Glycol
Cond Inlet Fluid Temperature 100.00 F
Cond Outlet Fluid Temperature 110.00 F
Cond Flow Rate 266.52 gpm
Cond Pressure Drop 18.02 ft H2O

Cond Fluid Type Propylene Glycol
Compressor Input Power (all
modules) 88.02 kW

Efficiency - 100% Load 0.9960 kW/ton
Combined COP 7.91 COP (kW/kW)
COP 4.38 COP (kW/kW)

Electrical
Power Distribution Consolidated Power Connection(s)
Number of Points of Power 1 point of power
Compressor Amps per Module 50.00 A
Fan Amps per Module 9.00 A
Full Load Amps Ckt 1 182.53 A
Minimum Circuit Ampacity Ckt 1 189.00 A
Maximum Over Current Protection
Ckt 1 200.00 A

Short Circuit Current Rating Standard SCCR

Building Side Requirements (Transformer to be field-installed)
Transformer Size Ckt 1 250 kVA  Transformer
Total FLA Ckt 1 251.03 A

Additional Options
Start Up Start up allowance
BMS Interface BACnet MS/TP

Warranty
Compressor Parts Warranty 5 Year Standard Compressor Parts
Refrigerant Warranty (Beyond 1st Year) 1st Year Standard Refrigerant Warranty
Parts less Compressor Warranty 1st year Standard Parts Less Compressor

Outside the scope of AHRI Air-Cooled Water-Chilling
Packages Certification Program or not optionally certified, but
is rated in accordance with AHRI Standard 550/590 (I-P) and
AHRI Standard 551/591 (SI).
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General
Trane Thermafit modular heat pump systems consist of individual modules that are assembled on site.
Each module is completely factory wired and tested prior to shipment. Each module includes vapor
injection compressors, brazed plate heat exchangers, refrigerant-to-air coil, and controls. The frames
and panels are constructed of powder coated, formed galvanized sheet metal. The panels are easily
removable for servicing via stainless steel fasteners and retaining clips.

Modes of Operation
Model MAS can operate in four modes: cooling mode, heating mode, heat recovery mode and defrost
mode.

Heat recovery applications can control either a chilled fluid or hot fluid setpoint. When controlling a
chilled water setpoint, the primary function of the unit is to provide cooling and condenser heat is a
byproduct used to satisfy heating loads. When controlling a hot water setpoint, the unit sources energy
from another loop and the primary function is heating.

The modular heat recovery chiller system is equipped with a brazed plate evaporator and a condenser
in each module each with a thermal dispersion flow switch plus valves and controls for heat recovery
operation. The recovered energy is delivered to the chilled or hot fluid loop by diverting the compressor
refrigerant discharge into a water-cooled heat exchanger instead of into the air-cooled condenser.

Cooling Mode: the brazed plate evaporator is the energy source for the refrigeration circuit, absorbing
heat from the chilled water. The refrigerant-to-air coil is the energy sink, rejecting heat to the ambient
air. In this mode, the MAS has the same operation as an air-cooled chiller.

Heating Mode: the refrigerant-to-air coil is the energy source in the circuit, absorbing heat from the
outdoor air.  The brazed plate condenser is the energy sink in the circuit, rejecting heat to the hot
water circuit.

Defrost Cycle: the refrigeration circuit operates in reverse, thereby using heat energy to melt ice that
has built up on the outdoor air coil.   The heat energy for defrost is extracted from the heating fluid
loop.  Modules will automatically enter defrost mode when ambient temperatures are below 47°F and
there is frost accumulation on outdoor air coil. Trane?s intelligent control algorithm minimizes the
quantity of modules allowed to defrost to reduce impact on heating performance.

Modules can operate independently in different modes to maintain system setpoints.

Factory Refrigerant Charge
Units will ship with a full operating charge of oil and R-454B refrigerant.

Refrigeration Circuits
Each chiller module has one independent refrigeration circuit with hermetically sealed scroll
compressors manifolded in tandem.  The refrigerant circuit includes Schrader service valves on
suction, discharge, and liquid lines, liquid sight glass with moisture indicator and filter dryer.
Refrigerant piping is insulated with ¾ inch closed cell insulation on the suction lines.

Evaporator
The Thermafit chillers use a single circuit, brazed plate evaporator on each module constructed of 316
stainless steel plates and copper brazing. The supply and return fluid piping connections to each
evaporator include a manual isolation valve to allow servicing of each module individually while the
remaining modules continue to operate. The fluid connections to each evaporator use roll grooved
couplings for service convenience and ease of installation. Each evaporator is insulated with ¾ inch
closed cell insulation. The maximum refrigerant working pressure is 650 psi. The maximum fluid side
working pressure is 450 psi. Condenser piping fluid velocity cannot exceed 10 fps at any point in the
system.
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Condenser
The Thermafit chillers use a single circuit, brazed plate condenser on each module constructed of 316
stainless steel plates and copper brazing. The supply and return fluid piping connections to each
condenser include a manual isolation valve to allow servicing of each module individually while the
remaining modules continue to operate. The fluid connections to each condenser use roll grooved
couplings for service convenience and ease of installation. Each condenser is insulated with ¾ inch
closed cell insulation. The refrigerant maximum working pressure is 650 psi. The maximum fluid side
working pressure is 450 psi. Condenser piping fluid velocity cannot exceed 10 fps at any point in the
system.

Fluid-Strainers
A 40-mesh industrial grade filter strainer shall be factory installed between the header system and
each brazed plate heat exchanger. The strainer shall be serviceable by isolation valves that permit
each strainer to be removed and cleaned without shutting down fluid flow or power to the entire system
and allowing the remaining modules to continue to operate.

Integral Hydronic Headers
The fluid piping shall be Schedule 10 steel with insulated, closed cell pipe insulation to prevent
condensation. The chiller shall have service valves for the independent isolation of each module,
without affecting the fluid flow to the remaining modules. Each chiller module shall connect to the
adjacent module using Victaulic type roll grooved steel couplings and neoprene gaskets. This
minimizes field piping, and since modules have equal pressure drops, flow rates self- balance without
additional field intervention.

Electronic Isolation Valves
Each branch line includes a manual inlet and an electronic discharge butterfly valve that allows system
flow to each active module to match the system's heating or cooling requirements. By isolating
individual modules that are not operating, the hydronic system can have variable primary flow. The
valves are the slow opening type to minimize the sudden change in flow to the previously active
modules. The valves have a minimum opening cycle time of 35 seconds between the fully closed and
open position and have roll grooved connections. The valves have a minimum close off pressure of not
less than 75 psi and are rated for a maximum working pressure of 300 psi. The actuators are rated for
24 Vac.

Variable Flow
These modules are designed for variable flow operation. There are several system considerations that
should be evaluated to ensure reliable operation. Please refer to Application Guide - Modular Chillers in
Variable Primary Flow Chilled Water Systems (PKG-APG001C-EN) for additional information.

Air Coils and Fans
The air coils have aluminum fins mechanically bonded to copper tubes that function as an evaporator
or condenser depending on the operational mode. The coils are factory tested to a minimum of 600
psig. The air coil fan motors are maintenance free, highly efficient Electronically Commutated Motors
(ECM) with energy reduction capabilities of up to 35%. The fan motors vary speed to maintain the
refrigeration head pressure in cooling mode.

Drain Pan
A sloped drain pan collects water from the refrigerant-to-air coil during defrost mode. There is one
drain connection per module that should be field piped to a suitable drain to eliminate water and ice
buildup near the unit.  Field heat tracing may be required for drain pan and condensate lines in colder
climates.

Compressor
The Thermafit MAS module uses two hermetically sealed, enhanced vapor injection scroll
compressors on the refrigeration circuit for greater heating performance at low ambient conditions.
This includes oil level sight glass, suction gas-cooled motor with solid-state sensors in the windings for
thermal overload protection, and circuit breaker protection. There shall be two independent
compressors manifolded together on a single refrigerant circuit per module. Compressors shall be
mounted to the heavy gauge steel frame with rubber-in-shear vibration isolators.
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Unit Controls
Each module includes a microprocessor controller, and the dedicated primary controller communicates
with the secondary controllers in each module via a local network communications protocol.

The primary controller includes a phase monitor to protect against low voltage, phase unbalance,
phase loss, and phase reversal conditions. The secondary controller monitors key performance
parameters for its module and sends real-time information to the primary controller. The primary
controller monitors the performance of the modular chiller system, activating and deactivating modules
as needed to maintain the leaving fluid temperature for the chiller.

The distributed control system allows all secondary modules to operate in standalone mode if the
system-controlled temperature sensor has failed or if the primary/secondary communication has been
lost.   When in stand-alone mode, each module runs independently, and controls temperature based
on its local temperature sensors. Stand-alone is a fail-safe mode rather than an intended mode. Thus,
modules will operate temporarily in this mode until normal primary/secondary operation is recovered.
All safeties including refrigerant pressures and freeze protection are preserved.

The primary module includes a 7-inch touch screen interface panel with graphical display and allows
for general operation, setpoint adjustments, and alarm monitoring of the following parameters:

    *Adjustable fluid temperature setpoint
    *Multiple stage compressor control, including compressor rotation to provide even compressor
usage and wear
    *High and low fluid temperature alarm setpoints
    *Fluid inlet and outlet temperature
    *Suction and discharge refrigeration pressure
    *Compressor run status
    *Current alarm status
    *Alarm logging (Up to 2000 alarms with time and date of each occurence
    *Demand load
    *Compressor run hours
    *Remote start stop input
    *Dry contact for general alarm

Variable Flow
These units have been designed and/or selected for variable flow operation. There are several system
considerations that should be evaluated to ensure reliable operation. Please refer to Application Guide
- Modular Chillers in Variable Primary Flow Chilled Water Systems (PKG-APG001C-EN) for additional
information.

ElectricalOptions

Consolidated Power Distribution
A single electrical power supply feeds a power distribution panel. Two power connections are required
when MOP > 1000A. The panel is mounted on the primary module as standard (or lead-free cooling
module or tank and pump module, if equipped) and contains a circuit breaker for each module for
branch circuit overload protection for both high and standard fault systems. Terminal block is standard
unless disconnect selected.

OtherOptions

Copper Finned Condenser Coil
For corrosive or harsh coastal environments, condenser coils can be offered with all copper fin
construction instead of aluminum. Copper has better corrosion resistance than aluminum. The copper
tubes are mechanically expanded into the fin collars providing a permanent metal-to-metal bond for
efficient heat transfer.

ASME UM Stamp
ASME Boiler and Pressure Vessel Code is stamped on the heat exchanger(s)to certify that the
equipment conforms to the rules governing the design, fabrication, assembly, and inspection of boiler
and pressure vessel components during construction.
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Factory-Supplied, Field-InstalledAccessories

Temperature Header Accessory
6 inch long, grooved pipe with temperature well.  Pre-wired system temperature sensor on primary
controller must be field installed in well.

Victaulic Couplings
Victaulic couplings are provided for module-to-module hydronic connections when multiple modules
are selected.
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