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Power Factor 
The full load power factor exceeds 0.90 for all 
units. 

VFD Line Harmonics 
Despite their many benefits, care must be taken 
when applying VFDs due to the effect of line 
harmonics on the building electric system. VFDs 
cause distortion of the AC line because they are 
nonlinear loads, that is, they don't draw sinusoidal 
current from the line. They draw their current from 
only the peaks of the AC line, thereby flattening 
the top of the voltage waveform. Some other 
nonlinear loads are electronic ballasts and 
uninterruptible power supplies. 

Line harmonics and their associated distortion can 
be critical to ac-drives for three reasons: 

1. Current harmonics can cause additional 
heating to transformers, conductors, and 
switchgear. 

2. Voltage harmonics upset the smooth 
voltage sinusoidal waveform. 

3. High-frequency components of voltage 
distortion can interfere with signals 
transmitted on the AC line for some 
control systems. 

The harmonics of concern are the 5th, 7th, 11th, and 
13th. Even harmonics, harmonics divisible by three, 
and high magnitude harmonics are usually not a 
problem. 

Current Harmonics 
An increase in reactive impedance in front of the 
VFD helps reduce the harmonic currents. Reactive 
impedance can be added in the following ways: 

1. Mount the drive far from the source 
transformer. 

2. Add line reactors. They are standard 
equipment on Magnitude chillers. 

3. Use an isolation transformer. 

4. Use a harmonic filter. 

Voltage Harmonics 
Voltage distortion is caused by the flow of 
harmonic currents through a source impedance. A 
reduction in source impedance to the point of 
common coupling (PCC) will result in a reduction 
in voltage harmonics. This can be done in the 
following ways: 

1. Keep the PCC as far from the drives 
(close to the power source) as possible. 

2. Increase the size (decrease the 
impedance) of the source transformer. 

3. Increase the capacity (decrease the 
impedance) of the busway or cables from 
the source to the PCC. 

4. Make sure that added reactance is 
"downstream" (closer to the VFD than 
the source) from the PCC. 

Line Reactors 
Five-percent line reactors are standard equipment 
on Magnitude chillers and located in each 
compressors power panel. They are employed to 
improve the power factor by reducing the effects 
of harmonics. 

Harmonic Filter 
The harmonic filter is an option for field mounting 
and wiring outside of the power panel. It works in 
conjunction with the line reactor to further 
minimize harmonic distortion. IEEE 519-1991 
Standard defines acceptable limits. 

See the Magnitude installation manual and 
certified drawings for harmonic filter dimensions 
and installation information. 

EMI (Electro Magnetic Interference) and RFI 
(Radio Frequency Interference) Filter 
This filter is a factory-installed option. The terms 
EMI and RFI are often used interchangeably. EMI 
is actually any frequency of electrical noise, 
whereas RFI is a specific subset of electrical noise 
on the EMI spectrum. There are two types of EMI. 
Conducted EMI is unwanted high frequencies that 
ride on the AC wave form.  

EMI-Radiated EMI is similar to an unwanted 
radio broadcast being emitted from the power 
lines. There are many pieces of equipment that can 
generate EMI, variable frequency drives included. 
In the case of variable frequency drives, the 
electrical noise produced is primarily contained in 
the switching edges of the pulse width modulation 
(PWM) controller.  

As the technology of drives evolves, switching 
frequencies increase. These increases also increase 
the effective edge frequencies produced, thereby 
increasing the amount of electrical noise.  
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Pressure Drop Curves 
NOTE: The Evaporator and Condenser Model Codes are shown on page 27. The -B and -C designations shown on the 
curves refer to vessel tube count, which is determined by the computer selection program.  

Figure 17, Single Pass Evaporators 
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Figure 18, Single Pass Condensers 
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Figure 19, 2-Pass Evaporators  
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Figure 20, 2-Pass Condensers 
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Figure 21, 3-Pass Evaporators 
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Figure 22, 3-Pass Condensers 
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Options and Accessories 

Vessels 
Marine water boxes 
Provides tube access for inspection, cleaning, and removal without dismantling water piping. 

Flanges (Victaulic® connections are standard) 
ANSI raised face flanges on either the evaporator and/or condenser. Mating flanges are by others. 

Water side vessel construction of 300 psi (150 psi is standard)  
For high pressure water systems, typically high-rise building construction. 

Single insulation, 3/4 inch, on evaporator (including heads) and suction piping 
Insulation, either optional factory-installed or field-installed is generally required on all installations. 

Double insulation, 1-½ inch, on evaporator (including heads) and suction piping 
For high humidity locations and ice making applications. 

Special vessel codes 
Including Chinese and Canadian Registration (CRN). 

Controls 
BAS interface module. 
Factory-installed on the unit controller for the applicable protocol being used. (Can also be retrofit) 

••  BACnet MS/TP ••  LONWORKS® (FTT-10A) 
••  BACnet  IP ••  Modbus RTU 
••  BACnet Ethernet  

Unit 
Export packaging 
Can be either slat or full crate for additional protection during shipment. Units normally shipped in containers. 

Pumpout Unit, with or without storage vessel 
Available in a variety of sizes. Details are in Catalog WSCWDC. 

Refrigerant monitor  
For remote mounting including accessories such as 4-20ma signal, strobe light, audible horn, air pick-up filter. 

Extended warranties 
Extended 1, 2, 3, or 4 year warranties for parts only or for parts and labor are available for the entire unit, entire unit 
plus refrigerant, or compressor/motor only. 

Witness performance test 
The standard full load run test is performed in the presence of the customer under the supervision of a McQuay 
engineer, includes compilation of the test data. Travel and local expenses are not included. 

Certified performance test 
The standard run test is performed under the supervision of a McQuay engineer; data is compiled and certified. 

Approvals/listings 
AHRI Approval and ETL/CETL listing is standard. MEA is optional. 
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Electrical 
Multi-point power connection 
Provides separate power connection to each compressor circuit breaker on two compressor units in lieu of standard 
single-point power.  

High short circuit current rating 
65 kA (at 460 V) panel rating. 

Harmonic filter 
Field-installed option. See page 37 for details. 

EMI filter 
Factory-installed option. Radio interference filter. See page 37 for details. 

Ground Fault Protection 
Protects equipment from arcing ground fault damage from line-to-ground fault currents less than those required for 
conductor protection. 
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Refrigerant Recovery Units 

Although McQuay chillers can pump the entire refrigerant charge into the condenser and valve it off, there are 
occasions when pumpout units are required, due purely to specification requirements or unusual job 
considerations.  

McQuay offers two sizes of refrigerant recovery units (Model RRU) and one recovery unit that is factory mounted 
on a storage vessel (Model PRU). Recovery units are ETL listed. Capacities for R-22 are AHRI certified. The 
storage tank is designed, constructed and stamped in accordance with ASME standards. 

Model RRU Refrigerant Recovery Units 

Size and Specifications 
NOTES:  
1. Transfer rate for R-22 is AHRI certified. R-134a capacity is given below in each unit's description. 
2. Suggested maximum chiller capacity. 

Refrigerant Compatibility 
Units are suitable for use with the following refrigerants normally found on McQuay chillers; R-12, R-22, R-
134a, R-410A, and R-500. 

Standard Equipment 
Model 

Equipment 
RRU134 RRU570 

Power Cord X X 

Filter-Driers (2) 30 cu. in. (1) 48 cu. in 

Electromechanical Control X X 

Hoses (4) 10 ft. (1) 10 ft + (2) 20 ft 

Reducing Fittings  X 

12 ft. Tank Float Switch Cable  X 

Connection Sizes ½ in. Flare ¾ in. Flare 

Model RRU134 
Large 1-½ HP open drive compressor, ½-inch lines, two-point vapor extraction 
and oversized air-cooled condenser speed recovery on smaller size chillers. 
Purging and switching from liquid to vapor recovery only involves turning 3-way 
valves-no switching of hoses is necessary. Capacity with R-134a is 55 lb/min 
liquid, 1.34 lb/min vapor. 

Model 
(1) R-22 Liquid 
Transfer Rate 
lb/m (kg/m) 

(1) R 22 Vapor 
Transfer Rate 
lb/m (kg/m) 

Comp. 
HP 

(2) Chiller  
Tons (kW) 

Weight 
lbs (kg) 

Dimensions 
L x W x H 
Inch (cm) 

Electrical 

RRU134-5 55 (25) 1.56 (0.71) 1.5 300 (1050) 115 (52) 21 x 14 x 19 (53 x 36 x 68) 1/50-60/110-115 

RRU134-3 55 (25) 1.56 (0.71) 1.5 300 (1050) 115 (52) 21 x 14 x 19 (53 x 36 x 68) 1/50-60/220-230 

RRU570-3 325 (148) 6.0 (2.7) 3 1000 (3500) 190 (86) 26 x 25 45 (66 x 63 x 114) 1/50-60/220-230 

RRU570-V 325 (148) 6.0 (2.7) 3 1000 (3500) 190 (86) 26 x 25 45 (66 x 63 x 114) 3/50-60/220-230 

RRU570-R 325 (148) 6.0 (2.7) 3 1000 (3500) 190 (86) 26 x 25 45 (66 x 63 x 114) 3/50-60/360-460 

RRU570-D 325 (148) 6.0 (2.7) 3 1000 (3500) 190 (86) 26 x 25 45 (66 x 63 x 114) 3/60/575 
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MODEL RRU570 
Recovers at R-134a at 300 lb/min liquid and 5.7 lb/min vapor, ideal for the 
medium size chiller job. Rugged 3 hp open-drive compressor provides years of 
reliable service, even on refrigerants heavily contaminated with oil, air, moisture, 
or acids. Purging and switching from liquid to vapor recovery only involves 
turning 3-way valves-no switching of hoses is necessary. Suitable for most high-
pressure refrigerants and blends. Equipped with air-cooled condenser. 

 
 

 

 

Model PRU Packaged Recovery Units 
The Model RRU134 transfer unit can be factory-mounted on a storage vessel 
providing a packaged unit with a R-134a transfer capacity of 55 lb/min liquid 
and 1.34 lb/min of vapor combined with a storage vessel with a capacity of 2105 

pounds of R-134a. Includes (2) 20-ft. hoses. 

Unit 
Model 

R-22 Liquid 
Transfer Rate 
lb/m (kg/m) 

R-22 Vapor 
Transfer Rate 
lb/m (kg/m) 

Weight 
lb (kg)  

Length 
in (cm) 

Width 
in (cm) 

Height 
in (cm) 

Electrical 

PRU134-5 55 (25) 1.56 (0.71) 770 (349) 94 (239) 30 (76) 55 (139) 1/50-60/110-115 

PRU134-3 55 (25) 1.56 (0.71) 770 (349) 94 (239) 30 (76) 55 (139) 1/50-60/220-230 

 

Accessories 
RHK-120 1.25 in. x 10 ft. hose with ball valves 

RHK-240 1.25 in. x 20 ft. hose with ball valves 

Refrigerant Monitors 

••  Detects all halogen based refrigerants ••  Continuous digital display of system status 
••  Optional analog output for remote monitoring ••  System malfunction detection and indication 
••  Visual alarm indication ••  Can sample up to 250 feet (76 meters) away 
••  Fresh air inlet for automatic re-zeroing ••  Multi-unit capability in a single monitor 
••  ETL listed ••  UL STD 3101-1 and CAN/CSA 1010.1 

 

MODELS 

Model RM-1  1 Zone Monitor 

Model RM-4  4 Zone Monitor 

Model RM-8  8 Zone Monitor 

Model RM-16 16 Zone Model 
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SPECIFICATIONS 

Sensitivity: As low as 1 PPM Range: 0 to 1000 PPM Weight: 25 lbs. (11 kg) 

Power: 120/240 Volt, 50/60 Hz Operating Environment: 32°F-
125°F 

Size: W=16.5in. D=6.75in. H=15in. 

Alarm Trip Points (Percent of Full Scale): Low Alarm=0 to 100, Main Alarm=0 to 100, High Alarm=100  

Alarm Outputs: Indicator Light, Alarm Relays, RS232 Computer Interface 

OPTIONS and ACCESSORIES 

Analog Output, 4-20 ma  (RMA-AO) Remote Strobe Light, 120 V  (RMA-L) 

Remote Horn, 120V  (RMA-H) Remote Light and Horn Set  (RMA-LH) 

Plastic Pick-up Tubing, ¼ inch OD, 250 ft. Reel  (RMA-T) Diaphragm Pump  (RMA-P) * 

Course Replacement Filter  (RMA-CF) * 5 Micron Replacement Filter  (RMA-F) * 

   (*) Replacement parts. Original pump and filters are shipped with unit. 

SYSTEM DESCRIPTION 

Item Description Required 
Supplied 

with  
Unit 

Supplied 
by 

Customer 
Optional 

Available 
from 

McQuay 
Comments 

1 
16 gauge 

3 conductor wire 
Yes No Yes  No  

2 
18 or 22 gauge 

2 conductor cable 
No   Yes No 

Required for horn, 
strobe, or combination 

3 
2 conductor twisted 
pair shielded cable 

No   Yes No 
Required for remote 

analog output 
4 Remote horn No   Yes Yes  
5 Remote strobe light No   Yes Yes  

6 
Remote horn and  

strobe light set 
No   Yes Yes  

7 
1/4 in. x 1/8 in. ID 

plastic pick-up tubing 
Yes No   Yes 

Available in 250 foot 
reels 

8 Course filter Yes Yes    
For mounting at the 

end of the tubing 

Figure 23, Refrigerant Monitor Diagram 
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Specifications 
SECTION 15XXX 

MAGNETIC BEARING CENTRIFUGAL CHILLERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes design, performance criteria, refrigerants, controls, and installation requirements for 
water-cooled centrifugal chillers. 

1.2 REFERENCES 

A. Comply with the following codes and standards: 

• AHRI 550/590 
• AHRI 575 
• NEC 
• ANSI/ASHRAE 15 
• OSHA as adopted by the State 
• ETL 
• ASME Section VIII 

1.3 SUBMITTALS 

A. Submittals shall include the following: 

1. Dimensioned plan and elevation view, including required clearances, and location of all field piping 
and electrical connections. 

2. Summaries of all auxiliary utility requirements such as: electricity, water, air, etc. Summary shall 
indicate quality and quantity of each required utility. 

3. Diagram of control system indicating points for field interface and field connection. Diagram shall 
fully depict field and factory wiring.  

4. Manufacturer's certified performance data at full load plus IPLV or NPLV. 

5. Installation and Operating Manuals.  

1.4 QUALITY ASSURANCE 

A. Regulatory Requirements: Comply with the codes and standards in Section 1.2. 
B. Chiller manufacturer plant shall be ISO Certified. 

C. The chiller shall be tested to job conditions at the manufacturer's plant.  

1.5 DELIVERY AND HANDLING 

A. Chillers shall be delivered to the job site completely assembled and charged with refrigerant R134a and be 
shipped on skids with a weather resistant cover.  

-- OR -- 

A. (For Type IV Knockdown) The compressor(s) and control and power panel(s) shall be removed at the 
factory and shipped on skids. The stripped vessel stack shall be shipped as a single piece. Discharge 
piping, liquid line and the compressor cooling lines shall be removed and crated. All associated wiring 
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and piping possible will remain on the vessel stack. The unit shall be shipped without refrigerant, which 
must be furnished and charged by the installing contractor. 

 -- OR -- 

A. (For Type V Knockdown) The unit shall be delivered to the job site completely assembled and charged 
with refrigerant (pumped down into condenser) and ready for field knockdown, as determined by the 
installing contractor.  

B. Comply with the manufacturer's instructions for rigging and transporting units. Leave protective covers 
in place until installation.  

1.6 WARRANTY 

A. The chiller manufacturer's warranty shall cover parts and labor costs for the repair or replacement of 
defects in material or workmanship for a period of one year from equipment startup or 18 months from 
shipment, whichever occurs first. Warranty support shall be provided by company direct or factory 
authorized service permanently located near the job site. 

-- OR -- 
A. The chiller manufacturer's warranty shall cover parts and labor costs for the repair or replacement of 

defects in material or workmanship, and include refrigerant for the entire unit, for a period of one year 
from equipment startup or 18 months from shipment, whichever occurs first.  Warranty support shall be 
provided by company direct or factory authorized service permanently located near the job site. 

-- OR-- 

A. The chiller manufacturer's warranty shall cover parts and labor costs for the repair or replacement of 
defects in material or workmanship, and include refrigerant for the entire unit, for a period of one year 
from equipment startup or 18 months from shipment, whichever occurs first, and also include an 
additional extended warranty for (one OR two OR three OR four) years on (the entire unit) OR (on 
entire unit including refrigerant coverage) OR (compressor and drive train only). Warranty support 
shall be provided by company direct or factory authorized service permanently located near the job site. 

1.7 MAINTENANCE 

A. Maintenance of the chillers in accordance with manufacturer’s recommendations as published in the 
installation and maintenance manuals shall be the responsibility of the owner. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Basis of Design - Daikin McQuay Magnitude Model WMC/WME, including the standard product features 
and all special features required per the plans and specifications. 

B. Equal Products - Equipment manufactured by [ENTER MANUFACTURER NAME HERE] may be 
acceptable as an equal. Naming these products as equal does not imply that their standard construction or 
configuration is acceptable or meets the specifications. Equipment proposed “as equal”, must meet the 
specifications including all architectural, mechanical, electrical, and structural details, all scheduled 
performance and the job design, plans and specifications. 

2.2 UNIT DESCRIPTION 

A. Provide and install as shown on the plans a factory assembled, charged, and tested water-cooled packaged 
centrifugal chiller. Chillers shall have no more than two oil-free, magnetic bearing, semi-hermetic 
centrifugal compressors (no exceptions). Each compressor shall have an integrated variable-frequency 
drive operating in concert with inlet guide vanes for optimized full and part load efficiency. On two-
compressor units, the evaporator and condenser refrigerant sides and the expansion valve shall be 
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common and the chiller shall be capable of running on one compressor with the other compressor or any 
of its auxiliaries inoperable or removed. 

B. Each chiller shall be factory run-tested under load conditions for a minimum of one hour on an AHRI 
certified test stand with evaporator and condenser water flow at job conditions (excluding glycol 
applications). Operating controls shall be adjusted and checked. The refrigerant charge shall be adjusted 
for optimum operation and recorded on the unit nameplate. Units operating with 50-Hz power shall be 
tested with a 50-Hz power supply. Any deviation in performance or operation shall be remedied prior to 
shipment and the unit retested if necessary to confirm repairs or adjustments. Manufacturer shall supply 
a certificate of completion of a successful run-test upon request. 

-- OR – 

B.   Each chiller shall under go a [one] OR [two] OR [three] OR [four] or [five] or [ten] point certified 
factory performance tested on an AHRI certified test stand with water at job conditions (excluding 
glycol applications). A manufacture’s engineer shall oversee the testing, certify the accuracy of the 
computerized results, and then translates the test data onto an easy-to-read spreadsheet provided to the 
owner. The tests are to be run as specified in advance and are run to within AHRI tolerance of capacity 
and power. 50 Hz units are run tested at 60 Hz to their maximum motor power. Operating controls 
shall be adjusted and checked. The refrigerant charge shall be adjusted for optimum operation and 
recorded on the unit nameplate. Units operating with 50-Hz power shall be tested with a 50-Hz power 
supply. Any deviation in performance or operation shall be remedied prior to shipment and the unit 
retested if necessary to confirm repairs or adjustments. 

--OR-- 

B.   Each chiller shall under go a [one] OR [two] OR [three] OR [four] or [five] or [ten] point certified 
witness performance test on an AHRI certified test stand with water at job conditions (excluding 
glycol applications). A manufacture’s engineer shall oversee the testing in the presence of the owner or 
owner’s representative, certify the accuracy of the computerized results, and then translates the test 
data onto an easy-to-read spreadsheet provided to the owner. The tests are to be run as specified in 
advance and are run to within AHRI tolerance of capacity and power. 50 Hz units are run tested at 60 
Hz to their maximum motor power. Operating controls shall be adjusted and checked. The refrigerant 
charge shall be adjusted for optimum operation and recorded on the unit nameplate. Units operating 
with 50-Hz power shall be tested with a 50-Hz power supply. Any deviation in performance or 
operation shall be remedied prior to shipment and the unit retested if necessary to confirm repairs or 
adjustments. 

C. [Optional] A certified sound test shall be performed in accordance with AHRI 575 on each chiller at 
full load conditions.  A manufacturer’s engineer shall oversee the testing and provide a complete sound 
report. 

2.3 DESIGN REQUIREMENTS 

General: Provide a complete water-cooled, semi-hermetic oil-free centrifugal compressor water chiller as 
specified herein. The unit shall be provided according to standards indicated in Section 1.2. In general, 
unit shall consist of one or two magnetic bearing, completely oil-free centrifugal compressors, 
refrigerant, condenser and evaporator, and control systems including integrated variable frequency 
drive, operating controls and equipment protection controls. Chillers shall be designed to operate within 
an ambient temperature range of 20ºF to 130ºF with a maximum humidity of 95% (non-condensing) 
and shall be charged with refrigerant HFC-134a. If manufacturer offers a chiller using any HCFC 
refrigerant that is subject to phase out by the Montreal Protocol or the U.S. Clean Air Act, manufacturer 
shall provide, in writing, documentation signed by an officer of the company assuring refrigerant 
availability and price schedule for a 20-year period.  
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A. The entire chiller system, including all pressure vessels, shall remain above atmospheric pressure during 
all operating conditions and during shut down to ensure that non-condensables and moisture do not 
contaminate the refrigerant and chiller system. If any portion of the chiller system is below atmospheric 
pressure during either operation or shut down, the manufacturer shall include, at no charge: 

1. Purge System  

i. A complete purge system capable of removing non-condensables and moisture during 
operation and shut-down.  The system shall consist of an air cooled condensing unit, 
purge condensing tank, pumpout compressor, and control system. 

ii. A dedicated condensing unit shall be provided with the purge system to provide a cooling 
source whether or not the chiller is running. The condensing unit shall provide a low purge 
coil temperature to result in a maximum loss of 0.1 pounds of refrigerant per pound of 
purged air. 

iii. The purge system shall be connected to a 100% reclaim device. 

iv. A 20-year purge maintenance agreement that provides parts, labor, and all preventative 
maintenance required by the manufacturer’s operating and maintenance instructions. 

2. Annual Oil/Refrigerant Analysis 

i. The manufacturer shall also include at no charge for a period of 20 years an annual oil and 
refrigerant analysis report to identify chiller contamination due to vacuum leaks. If the 
analysis identifies water, acid, or other contaminant levels higher than specified by the 
manufacturer, the oil and/or refrigerant must be replaced or returned to the manufacturer’s 
original specification at no cost to the owner.  

3. Shell Pressurization System 

i. The manufacturer shall include a factory-installed and wired system that will enable 
service personnel to readily elevate the vessel pressure during shutdown to facilitate leak 
testing. 

ii. A factory mounted, wired, and installed shell pressurization system shall be provided to 
keep air out of the chiller when the unit is not in service.  Electric blanket or hot water 
circulation system are both acceptable. 

B. Performance: Refer to chiller performance rating. 

C. Acoustics: Sound pressure for the unit shall not exceed the following specified levels. Provide the necessary 
acoustic treatment to chiller as required. Sound data shall be measured in dB according to AHRI Standard 
575 and shall include overall dBA. Data shall be the highest levels recorded at all load points.  

Octave Band 

63Hz 125Hz 250Hz 500Hz 1000Hz 2000Hz 4000Hz 8000Hz 

Overall (dBA) 

         
75% Load  
50% Load   
25% Load  

2.4 CHILLER COMPONENTS 

A. Compressors: 

1. The unit shall utilize magnetic bearing, oil-free, semi-hermetic centrifugal compressors.  The 
levitated shaft position shall be digitally controlled and shall be monitored by X-axis position 
sensor, Y-axis position sensor, and Z-axis position sensor.   The compressor drive train shall be 



Catalog 602-2 55 

capable of coming to a controlled, safe stop in the event of a power failure by diverting stored 
power to the magnetic bearing controls system. 

2. The motor shall be of the semi-hermetic type, of sufficient size to efficiently fulfill compressor 
horsepower requirements. It shall be liquid refrigerant cooled with internal thermal sensing 
devices in the stator windings. The motor shall be compatible with variable frequency drive 
operation. 

1.  If unit contains an atmospheric shaft seal, the manufacturer shall provide the following at no 
additional charge: 

a. 20 year warranty and all preventive maintenance required to maintain the shaft seal 
including appropriate disposal of all oil lost through the shaft seal.  Such disposal shall be 
done in a manner consistent with all Federal, state, and local laws pertaining to disposal 
and documentation of appropriate disposal shall be provided 

b. Replacement and re-charging on a semi-annual basis, or more often if required, of all oil 
lost through the shaft seal 

c. 20 year refrigerant replacement warranty for any loss of refrigerant that can be directly 
attributable to the failure of the atmospheric shaft seal 

2. If the compressor drive motor is an open design the chiller manufacturer shall provide at 
no additional charge a self contained air conditioning system in the mechanical space 
sized to handle the maximum heat output the open drive motor. The energy required to 
operate this air conditioning system shall be added to the chiller power at all rating points 
for energy evaluation purposes. 

3. If the compressor drive motor uses any form of antifriction bearings (roller, ball, etc) the 
chiller manufacturer shall provide the following at no additional charge: 

a. A 20 year motor bearing warranty and all preventative maintenance, including 
lubrication, required to maintain the bearings as specified in the manufacturer’s operating 
and maintenance instructions 

b. At start up a three axis vibration analysis and written report which establishes a baseline 
of motor bearing condition. 

c. An annual three axis vibration analysis and written report to indicate the trend of bearing 
wear. 

3. The chiller shall be equipped with an integrated Variable Frequency Drive (VFD) to 
automatically regulate compressor speed in response to cooling load and the compressor pressure 
lift requirement. Movable inlet guide vanes and variable compressor speed acting together, shall 
provide unloading. The chiller controls shall coordinate compressor speed and guide vane 
position to optimize chiller efficiency.  

4. Each compressor circuit shall be equipped with a line reactor to help protect against incoming 
power surges and help reduce harmonic distortion. 

B. Evaporator and Condenser: 

The evaporator and condenser shall be separate vessels of the shell-and-tube type, designed, 
constructed, tested and stamped according to the requirements of the ASME Code, Section VIII. 
Regardless of the operating pressure, the refrigerant side of each vessel will bear the ASME stamp 
indicating compliance with the code and indicating a test pressure of 1.1 times the working pressure, 
but not less than 100 psig.  The tubes shall be individually replaceable and secured to the intermediate 
supports without rolling or expanding to facilitate replacement if required.  
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1. The evaporator shall be flooded type with [0.025 in.] OR [0.028 in.] OR [0.035 in.] wall copper 
internally and externally enhanced tubes rolled into carbon steel tubesheets. The water side shall 
be designed for a minimum of [150 psig] OR [300 psig].  The refrigerant side shall be designed for 
a minimum of 200 psi.  Provide intermediate tube supports at a maximum of 24 inch spacing.  The 
heads shall be [carbon steel] OR [epoxy-coated steel]. Water connections shall be [grooved 
suitable for Victaulic couplings] OR [flanged connections]. The evaporator shall have [dished 
heads with valved drain and vent connections] OR [shall be equipped with marine water boxes 
with removable covers and vent and drain connections]. The evaporator shall have [right-hand] 
OR [left-hand] connections when looking at the unit control panel. 

2. The condenser shall have [(0.025 in) OR (0.028 in.) OR (0.035 in.) wall copper] OR [(0.028 in.) or 
(0.035 in.) wall 90-10 cupro-nickel] internally and externally enhanced tubes rolled into carbon 
steel. Water connections shall be [grooved suitable for Victaulic couplings] OR [flanged]. The 
water side shall be designed for a minimum of [150 psig] OR [300 psig]. The refrigerant side shall 
be designed for a minimum of 200 psi. Provide intermediate tube supports at a maximum of 24 
inch spacing.  The condenser shall have [dished heads with valved drain and vent connections] OR 
[shall be equipped with marine water boxes with removable covers and vent and drain 
connections]. The heads shall be [carbon steel] OR [epoxy-coated steel]. The condenser shall have 
[right-hand] OR [left-hand] connections when looking at the unit control panel. 

3. Provide sufficient isolation valves and condenser volume to hold the full unit refrigerant charge 
the condenser at 90ºF in accordance with ANSIASHRAE 15.A during servicing or provide a 
separate pumpout system and storage tank sufficient to hold the charge of the largest unit being 
furnished.  

4. An electronic expansion valve shall control refrigerant flow to the evaporator. Fixed orifice 
devices or float controls with hot gas bypass are not acceptable because of inefficient control at 
low load conditions. The liquid line shall have moisture indicating sight glass. 

5. Re-seating type spring loaded pressure relief valves according to ASHRAE-15 safety code shall be 
furnished. The evaporator shall be provided with single or multiple valves. The condenser shall be 
provided with dual relief valves equipped with a transfer valve so one relief valve can be removed 
for testing or replacement without loss of refrigerant or removal of refrigerant from the condenser. 
Rupture disks are not acceptable.  If rupture disks are required on negative pressure units to 
prevent air and moisture ingress, then factory mounted spring loaded pressure relief valves shall be 
provided in series with the rupture disks to contain the remaining refrigerant in the event of vessel 
over-pressurization.  The space between the rupture disk and the relief valve shall include a 
suitable telltale indicator integrated into the chiller control system to alert the operator that a 
potential safety issue exists in the pressure relief system.      

6. [OPTIONAL] The evaporator, including water heads, suction line, and any other component or 
part of a component subject to condensing moisture shall be insulated with UL recognized [3/4 
inch] OR [1 ½ inch] closed cell insulation. All joints and seams shall be carefully sealed to form a 
vapor barrier. 

7. Provide factory-mounted and wired, thermal-dispersion water flow switches on each vessel to 
prevent unit operation with no or low water flow.  Paddle and pressure differential type switches 
are not acceptable due to high rates of failure and false indications from these types of flow 
indicators. 

C. Long Term Reliability 

1. All compressor/motor designs that require oil to lubricate their respective roller/ball bearing system 
must denote exactly how many gallons of oil are required for safe operation. The manufacturer must 
then provide the engineer and owner with a real world energy analysis showing the energy degradation 
over time due oil contamination of heat transfer surfaces. 
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2. Chillers containing oil shall include at no additional charge a 10 year parts and labor warranty 
on all oil system components including: 

• Pumps 
• Starter 
• Piping 
• Tank 

• Heater 
• Cooler 
• Controls 
• Valves 

3. Manufacturer shall be responsible for covering all costs associated with annual oil and oil filter 
changes plus oil analysis as required 

D. Vibration Isolation 

1. Provide neoprene waffle-type vibration isolators for each corner of the unit. 

E. Power Connections 

1. Power connection shall be [single point to a factory-mounted disconnect switch] OR [multipoint to 
each compressor power panel on two-compressor units]. 

F. Chiller Control 

1. The unit shall have a microprocessor-based control system consisting of a 15-inch VGA touch-
screen operator interface and a unit controller.  

2. The touch-screen shall display the unit operating parameters, accept setpoint changes (multi-level 
password protected) and be capable of resetting faults and alarms. The following parameters shall 
be displayed on the home screen and also as trend curves on the trend screen: 

• Entering and leaving chilled water temperatures 

• Entering and leaving condenser water temperatures 

• Evaporator saturated refrigerant pressure 

• Condenser saturated refrigerant pressure 

• Percent of 100% speed (per compressor) 

• % of rated load amps for entire unit 

3. In addition to the trended items above, all other important real-time operating parameters shall 
also be shown on the touch-screen. These items shall be displayed on a chiller graphic showing 
each component. At a minimum, the following critical areas must be monitored: 

• Compressor actual speed, maximum speed, percent speed 

• Liquid line temperature 

• Chilled water setpoint 

• Compressor and unit state and input and output digital and analog values 

4. A fault history shall be displayed using an easy to decipher, color coded set of messages that are 
date and time stamped.   Time interval scale shall be user selectable as 20 mins, 2 hours, or 8 
hours.  The alarm history shall be downloadable from the unit's USB port. An operating and 
maintenance manual specific for the unit shall be viewable on the screen. 

5. All setpoints shall be viewable and changeable (multi-level password protected) on the touch 
screen and include setpoint description and range of set values. 
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6. Automatic corrective action to reduce unnecessary cycling shall be accomplished through 
preemptive control of low evaporator or high discharge pressure conditions to keep the unit 
operating through abnormal transient conditions. 

7. Chiller plant optimization software for multiple chillers shall be provided including automatic 
control of: a minimum of two chillers, evaporator and condenser pumps (primary and standby), up 
to 3 stages of cooling tower fan cycling control and a tower modulating bypass valve or cooling 
tower fan variable frequency drives.  

8. [OPTIONAL] The factory mounted controller(s) shall support operation on a BACnet®, 
Modbus® or LONWORKS® network via one of the data link / physical layers listed below as 
specified by the successful Building Automation System (BAS) supplier. 

• Modbus 

• BACnet MS/TP master (Clause 9) 

• BACnet IP, (Annex J) 

• BACnet ISO 8802-3, (Ethernet) 

• LonTalk® FTT-10A. The unit controller shall be LONMARK ® certified. 

9. The information communicated between the BAS and the factory mounted unit controllers shall 
include the reading and writing of data to allow unit monitoring, control and alarm notification as 
specified in the unit sequence of operation and the unit points list.  

10. For chillers communicating over a LONMARK network, the corresponding LONMARK eXternal 
Interface File (XIF) shall be provided with the chiller submittal data. 

11. All communication from the chiller unit controller as specified in the points list shall be via 
standard BACnet objects. Proprietary BACnet objects shall not be allowed. BACnet 
communications shall conform to the BACnet protocol (ANSI/ASHRAE135-2001). A BACnet 
Protocol Implementation Conformance Statement (PICS) shall be provided along with the unit 
submittal.  

12. The factory supplied VFD and controls should include the following: 
• High short circuit panel rating of [35 kA] OR [65kA at 460V] with a matching circuit breaker  
• Phase loss protection 
• Under/over voltage protection 
• [OPTIONAL] Ground Fault Protection to reduce the arcing ground fault damage from line-to-

ground fault currents less than those required for conductor protection  
• [OPTIONAL] EMI filters to reduce radio frequency interference 

13. Energy saving software logic shall at a minimum offer the following 
• User programmable compressor soft loading 
• Chilled water reset  
• Demand limit control 
• Staging options lead lag between multiple compressors on a single chiller or on multiple 

chillers 
• Plotting of historic trends for optimizing efficiency 

2.5. OPTIONAL ITEMS 

A. The following optional items shall be furnished: 
1. [Open] OR [Closed] export crate 
2. Pumpout unit, with or without storage vessel 
3. Refrigerant monitor  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installing contractor to: 
1. Install per manufacturer's requirements, shop drawings, and contract documents. 
2. Adjust chiller alignment on foundations, or subbases as called for on drawings. 
3. Arrange piping to allow for dismantling to permit head removal and tube cleaning. 
4. Coordinate electrical installation with electrical contractor. 
5. Coordinate controls with control contractor. 
6. Provide all material required for a fully operational and functional chiller. 
7 Install unit in a dry indoor location consistent with NEMA 1 design. 

3.2 START-UP 

A. Factory Start-Up Services: Provide for as long a time as is necessary to ensure proper operation of the unit, 
but in no case for less than two full working days. During the period of start-up, the start-up technician 
shall instruct the owner's representative in proper care and operation of the unit.  
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This document contains the most current product information as of this printing. For the most up-to-date 
product information, please go to www.mcquay.com. All McQuay equipment is sold pursuant to McQuay's 
Standard Terms and Conditions of Sale and Limited Product Warranty.  

 
All McQuay equipment is sold pursuant to McQuay’s Standard Terms and Conditions of Sale and Limited 
Product Warranty. Consult your local McQuay Representative for warranty details. Refer to form 933-
430285Y-00-A. To find your local representative, go to www.mcquay.com  
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