
Guide Specifications 

VARIABLE SPEED HIGH EFFICIENCY AIR 

COOLED MODULAR CHILLER 

 

 

 

PART 1 GENERAL 

 

1.1 WORK INCLUDED 

 

A. Work Included: 

The air-cooled modular chiller system shall consist of individual chiller 

modules that are assembled on site. Each chiller module shall be completely 

factory wired and tested prior to shipment. Each module shall include a 

compressor, evaporator, air-cooled condenser, and controls. Controls shall be 

designed to allow the master controller to operate remaining slave modules in 

the event of a malfunction of any slave controller. The controls shall also be 

designed to operate on a distributed master control system which allows each 

individual slave microprocessor to operate on its own temperature sensor if 

there is a failure of the master microprocessor. 

 

B. Related Work Specified Elsewhere: General Requirements of Division One and 

Section 15010 “Basic Mechanical Requirements” pertain to and are hereby 

made part of the work of this Section of the specifications. 

 

1.2 QUALITY ASSURANCE 

 

A. Chiller modules shall be constructed in accordance with the UL 1995 and 

NEC standards and be UL or ETL listed. 

 

B. Chiller modules shall be rated and tested in accordance with ARI 550/590 – 

Standard for Water Chilling Packages. 

 

C. Chiller modules shall meet the safety standards of ANSI/ASHRAE 15 – Safety 

Standard for Refrigerated Systems. 

 

1.3 SUBMITTALS 

 

A. Submit complete drawings including cabinet dimensional details and anchor 

point locations, required clearances, location and sizes of field connections, 

performance data, electrical wiring diagrams, dry and operation weights, and all 

required electrical data. 

 

B. Submit manufacturer’s installation instructions, including any remote panel 

installation instructions. 

 



C. Operating and Maintenance manuals: provide two copies of current commercial 

manuals. 

 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

 

A. Comply with manufacturer’s installation instructions for rigging, unloading, and 

transporting chiller modules. 

 

B. Protect chiller modules on site from physical damage after unloading. 

 

1.5 WARRANTY 

 

A. The chiller manufacturer’s warranty shall be for a period of one year from date of 

equipment start up or 18 months from the date of shipment, whichever occurs 

first.   

 

B. The warranty shall include parts only costs for the repair or replacement of parts 

found to be defective in material or workmanship.   

 

C. Maintenance of the chiller equipment while under warranty is mandatory and 

follow manufacturer’s Operation and Maintenance manual and shall be the 

responsibility of the purchaser.   

     

D. Entire chiller system: One-year parts.  Compressor:  second through fifth years 

parts. 

 

 

PART 2 PRODUCTS 

 

2.1 ACCEPTABLE MANUFACTURERS 

 

ArctiChill “SuperMod™” 

2.2 CHILLER 

 

A. General: 

Each module shall be assembled on a white powder coated, formed galvanized steel 

frame and panels. The chiller modules shall be shipped as individual modules and 

assembled on site. Each module shall be fully charged with refrigerant and factory 

tested for capacity and controller functions prior to shipment. The electrical supply 

for each module shall be enclosed in liquid tight conduit and factory assembled and 

shipped inside each module for field connection into the power distribution panel on 

the master chiller module. Master module shall include a phase monitor to protect 

against low voltage, phase unbalance, phase loss, and phase reversal conditions. 

 

B. Frame: 

The frame shall be constructed of formed 12-gauge galvanized sheet metal and be 



powder coated with an oven baked white exterior finish. 

 

C. Cabinet Panels: 

The cabinet panels shall be powder coated 16-gauge galvanized sheet metal and be 

powder coated with an oven baked white exterior finish.  Each panel shall be easily 

removable for servicing via stainless steel fasteners. ASTM B117 rating - 1000 salt 

spray hours 

 

D. Compressors: Hermetically sealed scroll tandem compressor set, variable speed 

and fixed speed, on a single refrigeration circuit, oil level sight glass, suction gas-

cooled motor with solid-state sensors in the windings for overload protection, and 

in-line circuit breaker protection. There shall be two compressors per tandem set 

and one refrigerant circuit per module. Compressors shall be mounted to the steel 

frame with rubber-in-shear vibration isolators.  

 

E. Variable Speed Drive: 

The lead scroll compressor shall have a variable speed package containing a 

brushless permanent-magnet compressor motor and variable speed AC motor drive. 

The lag circuit shall have fixed speed scroll compressor. The variable speed drive 

(VSD) scroll compressor shall provide smooth and efficient operation from 30 Hz 

to 100 Hz for close temperature control. This part load operation shall lower 

operating noise as well as the compressor condensing temperatures thereby 

lowering power consumption during low cooling load demands. 

F. Evaporators: 

Brazed plate, single circuit evaporator in each module constructed of 316 stainless 

steel plates and copper brazing. The supply and return fluid piping connections to 

each evaporator shall include an electronic and a manual isolation valve to allow 

servicing of each module individually, while the remaining modules continue to 

operate, and to allow for variable flow.   The fluid connections to each evaporator 

shall use roll grooved couplings for service convenience and ease of installation. 

Evaporators shall be insulated with ¾” closed cell insulation. 

 

G. Electronic control valves: 

Each evaporator branch line shall include an electronic isolation valve that allows 

system flow to the active module to match the cooling requirements to the system 

load. The valves shall be the slow opening type to minimize the sudden change in 

flow to the previously active modules. The valves shall have a minimum opening 

cycle time of 60 seconds between the fully closed and open position. The valves 

shall have a minimum close off pressure of 75 psi. 

 

H. Filters: 

A 40-mesh industrial grade filter strainer shall be factory installed between the 

header system and each evaporator inlet. The strainer shall be serviceable by 

individual manual 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. In-line strainers that 



require complete system shutdown for service and isolation shall require the 

equipment manufacturer to supply an external duplex strainer of same grade and 

performance including all necessary shut off valves and controls. The external 

strainer shall be submitted for engineer approval and installed by the mechanical 

contractor. 

 

I. Condenser fan motors: The condenser fan motors shall be maintenance free 

and highly efficient Electronically Commutated Motors (ECM) with energy 

reduction capabilities of up to 35%. The fan motors shall vary speed to 

maintain the refrigeration head pressure. 

 

J. Condenser Coil: 

Aluminum fins mechanically bonded to coppers tubes with integral subcooling 

circuits. The coils shall be sized to provide full heat of rejection at jobsite elevation 

above sea level, at a maximum 25-degree F temperature difference between the 

condensing temperature and ambient air temperature.  The coils shall be factory 

tested to a minimum of 600 psig. 

 

K. Refrigerant piping: 

Piping shall be Type L seamless copper and shall have suction lines insulated using 

closed cell pipe insulation, , solenoid valves for compressor pump down, and 

Schrader service valves in the suction, discharge, and liquid lines. 

 

L. Fluid Piping: 

The fluid piping shall be Schedule 40 steel and be insulated using closed cell pipe 

insulation to prevent condensation and maintain fluid temperature. Each chiller 

module shall have service valves for the independent isolation of each evaporator 

strainer and flow switch, without affecting the fluid flow to the remaining modules. 

Each chiller module shall connect to the adjacent module using roll grooved steel 

couplings and neoprene gaskets. Any type of module-to-module connection external 

to the modules is unacceptable. 

 

M. Options 

 

1. Free Cooling Coil:   Aluminum fins mechanically bonded to copper tubes 

installed integral to the chiller module for partial and full free cooling.  Fin 

spacing shall not exceed 16 fpi.  The coils shall be sized to provide partial 

free cooling in ambient temperature 4 degrees below the chilled fluid 

temperature entering the chiller system.   The tubes and headers shall be 

sized for a maximum velocity of no more than 7ft/sec.  Brass Turbospirals 

shall be installed within the coil tubes to increase the amount of turbulence 

in the fluid flow thereby increasing the rate of heat transfer.  

 

a. Three-way Valve:  The modules shall include a 3-way, 2-position 

valve to allow the system fluid to be cooled by the free cooling coils 

when the ambient temperature falls about 4 degrees F below the 

chilled fluid temperature entering the chiller system.  The valve 



actuator is housed in a Nema 3R weather resistant enclosure.  The 

module piping shall include isolation valves on all three ports to allow 

the 3-way valve to be removed from the piping without shutting down 

the system for service and replacement.  The valve shall be supported 

from the cabinet framing and not from the system piping.   

 

b. Controls:  The modules shall include controls to allow the system fluid 

to be cooled by the free cooling coils upon a drop in ambient 

temperature below the free-cooling set point.  The set point shall be 

clearly displayed via a digital LCD display.  This set point is field 

adjustable.  Systems with analog indication are not acceptable.  The 

unit shall incorporate field adjustable fan speed thermostatic controls 

to vary the fan speed when there is no mechanical cooling to limit the 

leaving fluid temperature from the module to the acceptable minimum.   

 

2. Tank and Pump Module: The chiller modules shall be shipped as a separate 

module and assembled on site.  The module shall be fully factory tested 

prior to shipment.  Electrical supply shall be via factory provided assembled 

wiring in flexible, liquid tight conduit and factory connected to the load 

distribution panel on the end of the module.   

 

a. Frame: The frame shall be constructed of formed 12-gauge galvanized 

sheet metal and be powder coated with an oven baked white exterior 

finish. 

 

b. Cabinet Panels: The cabinet panels shall be powder coated 16-gauge 

galvanized sheet metal and be powder coated with an oven baked 

white exterior finish.  Each panel shall be easily removable for 

servicing via stainless steel fasteners. ASTM B117 rating 1000 salt 

spray hours 

 

c. Pumps:  Pumps shall be dual, independent cast iron bronze fitted 

centrifugal pumps.  Each pump shall have a cast bronze dynamically 

balanced impeller, stainless steel shaft, carbon ceramic seal with 

stainless steel nuts and bolts.  The pump motors shall be ODP design 

and rated for a maximum speed of 3500 rpm.  The pumps shall 

include inlet and discharge ports for venting and draining.  The pumps 

shall not require disassembly from the chilled fluid piping for service 

access or repair.   

 

d. Pump Motors:  The pump motors shall be ODP design and rated for a 

maximum speed of 3500 rpm.  The motor shall be premium efficient 

and shall allow for the pumps to operate on factory provide variable 

frequency drives. 

 

e. Reservoir: The chiller shall have a factory-mounted pressurized 

stainless-steel storage reservoir to provide for system expansion and 



thermal storage for close temperature control of the leaving chiller 

fluid.  The tank shall have a working pressure of not less than 125 psi 

and include a pressure relief valve set to operate at 100 psi to prevent 

over pressurization. The tank shall have a vacuum vent valve to 

prevent collapse of the tank under severe fluid discharge conditions.  

A low tank level lockout relay shall be provided to prevent pump 

operation in low tank level conditions.  The low tank level switch 

shall be connected to the system microprocessor controller to provide 

visual indication and alarming of a low tank level condition.  The tank 

shall include an air charging port at the top of the tank to allow for 

system pre-charge of the air cushion.  The tank shall be insulated with 

¾” closed cell insulation to prevent condensation and thermal 

absorption. 

 

f. Glycol Fill Tank:  The chiller modules shall incorporate a glycol fill 

tank to automatically fill the glycol in the system as the air is purged.  

The tank shall include a glycol-charging pump that is activated by an 

integral adjustable pressure switch.  The chiller modules shall include 

a low tank level switch to prevent pump operation when the reservoir 

is empty.  An integral pressure reducing valve shall be field adjustable 

to set the system pressure at the desired pre-charge system pressure.  

The initial fill pressure shall be factory set at 12 psi.  The system shall 

include a low tank level switch that shall activate an alarm on the 

microprocessor controller should the tank level fall below the 

minimum level. 

 

g. Fluid Piping:  The fluid piping shall be Schedule 40 steel and be 

insulated with closed cell pipe insulation to prevent condensation.  

The tank and pump module shall connect to the adjacent module using 

rolled groove steel couplings and neoprene gaskets.  Any type of 

module-to-module connection external to the package is unacceptable. 

 

 

3. Power Distribution Panel 

 

a. The power distribution panel is factory wired for load side power to 

each individual module(s) breaker. Each module breaker shall include 

a lock out tag out for safety purposes.  Each module’s electrical supply 

wiring shall be enclosed in liquid tight conduit and shall be factory 

engineered, pre-assembled and shipped with each module for field 

connection from the module’s electrical panel into the power 

distribution panel on the tank and pump module.  

 

b. The power distribution panel shall include a phase monitor to protect 

against low voltage, phase unbalance, phase loss, and phase reversal 

conditions and will shut the system down to avoid damage. 

 



c. Modular chillers requiring a separate and dedicated power feed to each 

module shall include an individual disconnect switch with lock out tag 

out, and phase monitor for each separate power feed. 

 

d. Main power distribution panel shall carry an SCCR rating of 22500 A 

minimum 

 

 

N. Controls: 

Master chiller module shall incorporate the master microprocessor controller. The 

master microprocessor shall communicate with the remaining slave microprocessors 

in each module via a local network communications protocol. The master controller 

shall read all analog and fault port values from all slave module controllers and shall 

pass these values to the Building Automation System via BACnet, Modbus or 

Lonworks protocols. 

 

Each chiller control system shall include: High and low pressure transmitters to 

provide indication of refrigeration pressures in each circuit; high and low 

refrigeration pressure alarms including shutting shut down the responsible 

compressor(s); anti-short cycling compressor timers; minimum compressor run 

timers; connection to Building Automation System. 

 

O. Microprocessor: 

The microprocessor shall provide the following minimum functions and alarms: 

 

1. Adjustable fluid temperature set point 

2. Multiple stage compressor control, including compressor rotation to 

provide even compressor usage and wear. 

3. High and low fluid temperature alarm set points 

4. Fluid inlet and outlet temperature 

5. Suction and discharge refrigeration pressures 

6. Compressor run status 

7. Current alarm status 

8. Demand load 

9. Compressor run hours 

10. Alarm logging with minimum of previously 100 logged alarms with 

time and date of each occurrence 

11. Remote start stop input 

 

 
P. Interface Panel: 

An operator 7” touch screen interface panel with graphical display shall be installed 

on the master module to allow chiller operation monitoring, adjustment of user set 

points, and alarm monitoring. 

 

  


