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GENERAL INFORMATION
DESIGN TEMPERATURE & TESTING

Our chiller systems are designed to maintain the
temperature of cooling fluids within a selected
temperature range. Each of our units is tested and
run under load conditions prior to shipping. This
enables our experienced technicians to calibrate all
instrumentation precisely and verify that each
individual unit will function exactly as specified.

The units are designed to operate efficiently within
given parameters. Due to varying heat exchange
rates outside of design temperature, it is required
that the machine operate only at temperatures
within 10°F of the specified temperature. Consult
the factory if a process requires changes in
excess of 10°F in either direction of design
temperature.

INTRODUCTION:

PURPOSE: The purpose of this manual is to
describe  the installation, operation and
maintenance of t he Industrial Molding Supplies
(IMS) MasterChill Series Chiller.

SYSTEM DESIGN:

The MasterChill 10Ton is a closed loop system with
vertical air discharge. T he Chiller unit is su pplied
with a recir culating pump and hermetically sealed
compressor. It is also equipped with a
thermoplastic reservoi r fo r conveni ent fi lling and
broad ch emical comp atibility. The M asterChill can
only be used on closed loop systems that do not
already contain a tank. These units cannot be used
to directly cool cutting fluids or oils. The extra
large reser voir prov ides f or at hermal st ability
effect. The brazed plate heat exchanger is a high
turbulence design offering thermal effi ciency. The
lift out, cleanable air filter(s) prevents the need for

difficult condenser cleaning and ensures proper air
flow thro ugh condenser. The easy to read digita |
temperature controller allows for maximum
controllability.

This ch iller u nit is design ed t o operat e at f luid
temperatures between 50° and 95° F and ambient
temperatures from 50° to 95° F. It comes fully
charged with R-407 C refrigerant and the data tag
on each unit conveys the amount required for the
system.

The unit is also offered with several special options
that are described in the next section.

If this unit is to be st ored for any length of time,
be sure to adequately protect against freezing.

NOTE: In this manual, the word 'chiller” will be
used to refer to the entire IMS unit.

SAFETY:

CAUTION! Do not attempt to service or
repair the cooling unit while in
operation. Serious injury or death can
occur from electrical shock or exposure
to high pressure fluids.

A\

Turn off the main power disconnect and secure any
other i ncoming power sour ce before working on
this equipment. Ensure al | fluid pressure in the
system ha s been reduced to 0 PSI before
performing any work on the unit’s fluid systems.
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NOMENCLATURE:

Masterchill 10000MC-S - The “S” si gnifies our
standard in door design ed ch iller with Carel EZ
Controller that requires use of a water/glycol
mixture. A manual bypass which al lows for
adjusting p ump outp ut co mes standard on this
unit. Sev eral opt ions are a Iso a vailable f or t his
unit. Please refer to the options table on page 5 for
details.

Masterchill 10000MC-0O - The “"0O” signifies an
outdoor unit with galvani  zed cabinet, variable
speed fan and fl ush-mounted Ranco con troller.
This unit requires use of a water/gl ycol mixture. A
manual by pass w hich al lows f or adju sting pu mp
output co mes stand ard on th isun it. A remote
controller with 350ft ra nge is optional on this unit.
There are several additiona |l optio ns available for
this unit. Please refer to the op tions table on page
5 for details.

Masterchill 10000MC-W - The “W ” repre sents
our w elding/straight water package u nits. These
units are only availab le for indoor use and are
designed to run o n water. A manual bypass which

allows for adjusting p ump output comes standard
on this unit. Also inclu ded are a h ot gas regulator
to ensure freeze protecti on, an auto wat er fill

valve, and an inlet water filter. Several additional
options are av ailable for this unit. Please refer to
the options table on page 5 for details.

OPTIONS:

The following options list represents the complete
list of standard options o ffered. Not all options are
available on each unit. Please refer to the options
chart on the following page to see which sta ndard
options are available for your unit. If your process
requires a special app lication, ple ase contact t he
factory for pricing of non-standard options/models.

Automatic Water Level Control (make up water
valve)- Standard on the W uni t and an option on the S
unit, this option allows for automatic fluid feed from a

reverse osmosis supply or from p lant water system and
is used to mai ntain the water | evel of the reservoi r.
Please refer to thei nstallation section for addi tional
details.

Hot Gas Regulator- Weld/Straight Water (W) units are
equipped wi th a hot gas regul ator to protect the uni t
from freezin g. (Note: This is NOT a hot gas bypass
which can increase electrical costs. The regulator runs
only when unusual conditions warrant). As this unit is
the onl y one equi pped for strai ght water use , thi s
feature is only available on this model.

Inlet Water Filter- St andard on the W uni tand

optional on both the O and S units, this option is a filter
for the return line from the equipment, designed to keep
debris fr om e ntering t he c hiller u nit. T he filt er k it is
shipped loose with the unit and includes the housing and
two filter cartridges.

Pressure Relief- Available on all units, a pressure relief
provides an outl et for the proc ess pump i n case of
blockage, preventi ng potenti al damage to addi tional
components.

Anti-BackFlow Kit- Available on all units, this feature
prevents an y backfl ow through the chi ller whe n th e
chiller is t urned o ff. T his o ption is u sed in s ituation
where t he c hiller isin stalled b elow t he p rocessing
equipment. It can al so be used in an instal lation where
overhead piping creates a backflow potential. This option
is shipped loose and will require installation.

Stainless Cabinet- A Brushed finish stainless cabinet is
available on all models.

Pump Upgrade- A pump upgra de is avail able on all

units for hi gher pr essure appl ications. 60 an d 8 0 psi
pumps are available which provide increased pressure to
the unit.
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Options Available: MasterChill STANDARD Unit (MC-S)
Pressure 230/1/60 Pump Remote
Hot Gas Relief Back Flow 230/3/60 Stainless  Upgrades Control
Auto Fill  Regulator Inlet Filter Bypass Kit 460/3/60 Casters Cabinet Avail Panel

2TON

3TON

5TON

10TON

15TON

20TON

Options Available: MasterChill WELDING/STRAIGHT WATER Unit (MC-W)
Pressure

2TON

3TON

5TON

7.5TON

10TON

15TON

20TON

Auto Fill

Hot Gas
Regulator

all available

60 or 80psi

230/3/60 or
460/3/60

60 or 80psi

230/3/60 or
460/3/60

460/3/60

460/3/60

460/3/60

Inlet Filter

Relief
Bypass

Back Flow
Kit

460/3/60

230/1/60
230/3/60
460/3/60

all available

Casters

60 or 80psi

60 or 80psi

60 or 80psi

60 or 80psi

Stainless
Cabinet

60 or 80psi

Pump
Upgrade

60 or 80psi

230/3/60 or
460/3/60

60 or 80psi

230/3/60 or
460/3/60

460/3/60

460/3/60

460/3/60

Options Available: MasterChill OUTDOOR Unit (MC-O)

2TON

3TON

5TON

7.5TON

10TON

15TON

20TON

Auto Fill

O= Optional

Hot Gas
Regulator

Inlet Filter

Pressure

Relief
Bypass

Back Flow
Kit

460/3/60

230/1/60
230/3/60
460/3/60

all available

230/3/60 or
460/3/60

230/3/60 or
460/3/60

460/3/60

460/3/60

460/3/60

S= Standard (Included)

460/3/60

Casters

60 or 80psi

60 or 80psi

60 or 80psi

60 or 80psi

Stainless
Cabinet

60 or 80psi

Pump
Upgrade

60 or 80psi

Remote
Control
Panel

Remote
Control
Panel

60 or 80psi

60 or 80psi

60 or 80psi

60 or 80psi

60 or 80psi

60 or 80psi
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CHILLER SPECIFICATIONS:

BTU/hr. | Pump HP Flow Pressure | Rated FLA | Reservoir Length Width Height Piping [Dry Weight
MasterChill Electrical 65F (LFT) HP GPM PS/ Amps Us Gal in in in FPT 1bs.
2000 230/1/60 | 24,000 0.5 10 35 21 10 31 28 50 1 460
230/3/60 | 24,000 1 10 35 20 10 31 28 50 1 460
460/3/60 | 24,000 1 10 35 10 10 31 28 50 1 460
3000 230/3/60 | 36,000 2 10 44 26 36 37 34 70 1.25 540
460/3/60 | 36,000 2 10 44 13 36 37 34 70 1.25 540
5000 230/3/60 | 60,000 2 15 43 35 36 37 34 70 1.25 570
460/3/60 | 60,000 2 15 43 17.5 36 37 34 70 1.25 570
7500 460/3/60 | 90,000 2 23 40 24 60 57 37 70 %5 1350
10000 460/3/60 | 120,000 2 30 36 33 60 57 37 70 1.25 1350
15000 460/3/60 | 180,000 3 60 45 42 100 60 57 74 2 1800
20000 460/3/60 | 240,000 3 60 45 53.4 100 60 57 74 2 2500
INSTALLATION:
1. Read and follow all in formation included with 4. Field piping size should be adequ ate to matc h
the chiller manual. fluid fl ow to the sys tem, typi cally no smal ler
2. Read an d understand all w arning labels an d than the size of the chiller fittings.
tags on the chiller before installation. 5. For W units (or S and O that purchased the
- option) an inlet filter is shipped loose from the
3. Ensure the unit is plac ?d on a flat, IeveI,_hard factory. Connect to the unit now by a ttaching
surface. U nless the chil ler has been built for o
. . . to the fitting on the control leg.
outdoor operation, it must be placed indoors.
Space above and ar ound the unit must be 6. Connect process fluid lines to the proper
capable of dissipating th e heat rejected by the fittings marked “FLUID INLET TO CHILLER"” and
chiller and allow room for servicing. Keep the “FLUID OU TLET FRO M CHILLER ". DO NOT
unit at | east 3f t awa y from walls or other OVERTIGHTEN. Ensure that the flow of fl uid
objects an d allow full access to all openings to and fro m the uni t cannot be shuto ff or
and electrical enclosures. At a minimum, 8ft of blocked w hile the chiller is in operation unless
clearance is required ab ove the unit for proper the pressure relief option was purchased.
Iezilr cllrculatlon around the chiller as shownin 7. For W units (or S and O that purchased  the
9+ option) connect mak e-up fl uid to automat ic
8 ft min clearance water I evel control. Plumb directly to the po rt
gt which is located on the control leg.

8. Fill the reservoir with  the prop er type and
amount of f luid. The fl uid temperatures added
to the unit should never exceed 130°F. Refer to

-— e the “Process Fluid Recommendations” sec tion
" min.
3 ft min. clearance (page 10) of the manual for gl ycol

clearance

Figure 1. Minimum Installation Clearances

A\

9.

recommendations and informatio n regarding
the use of water in the W unit.

Note: S and O units are designed for
glycol use only. Use of straight water
will compromise the brazed plate heat
exchanger and void the warranty.

Purge any air out of the fluid system to ensure
that the pump suction is flooded. Bleed any air

Page 6
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trapped in the pump b y opening the vent plug
at the top of the pump until no more air comes

out and fluid is present in the pump cavity.

DO NOT ALLOW THE FLUID PUMP TO

A RUN DRY. THIS WILL DAMAGE THE
PUMP SEALS AND WILL NOT BE

COVERED UNDER WARRANTY.

10.Run pow erw iringt ot hech iller'sma in
disconnect. Conductor si ze should match th e
chiller's disconnect size and power

requirements in accordan ce with local codes.

Ensure the power supplied matches the chiller

BASIC COMPONENTS:

data plate r equirement for voltage , frequency,
and amperage.

11. All units are shipped with the proper refrigerant
charge in place. No adjustments sho uld be
necessary to the refrigeration system before
startup. Refrigeration serv ice v alves are
shipped in the open (back-seated) position.

12. If remote ducting is preferred on your indoor
unit, we recommend that you contact a local
HVAC professional to determine proper sizing
for your installation. A booster fan may also
be required.

Refer to Figure 2 for identification of the main parts on a standard MasterChill Series Chiller. Please note
that this is only a gen eral representation of compon ents and depending on size and options, your model

will differ from the design shown.

[

Condenser Fans =<

Condensor

Fluid Ports =——]

CONTROL LEG

|

AIR FLOW

| Digital Controller

==

| Main Power

|_— Disconnect

|_— Reservoir

[~ —— Compressor

Fill Line/Sight

Fluid Pump

Figure 2. Basic MasterChill Components
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PRE-STARTUP PROCEDURE:

1.

Complete all steps of the installation proces s
before applying power to the chiller.

Ensure th es ystem sw itchis in th e OFF

position, then tur n on the mai n power

disconnect.

Chillers 2 t ons or larg er are equipped with a

compressor crankcase heater. These
units must have power supplied to

the unit with only the disconnect A
switch on for 8 hours prior to
starting the chiller and th e on /off switch in
the off position. If power is lost to the chiller or
the main discon nect is in the off position for
more than 30 minutes but | ess than 2 hours,
the ch iller must have pow er suppliedt ot he
unit with only the disconnect switch on for 4
hours prior to restarting the chiller. If power is
lost to the chiller or t he main disconnect is in
the off position for more than 2  hours, the
chiller mu st h ave power su pplied to t he u nit
with only the disconnect switch o n for 8 hours
prior to restarting the chiller. For p ower loss of
less than 30 mi nutes, no reheati s neede d.
Thisw ill raiset he temperature of the
compressor oil eno ugh to vaporize any
refrigerant that may be in the crankcase oil.
Failure to allow this warm-up can result in

compressor damage and void the
warranty.
. Ensure all process fluid lines and shutoff valves

are open and the system is able to flow freely.
Re-check the fluid level in the sy stem before
continuing with the startup.

. For units that run on three-phase power

phase rotation must be
checked and corrected to
avoid damaging the chiller
and voiding the warranty.

A\

All motors within the chiller are synchronized at
the factory for proper rotation. If one motor is
turning in the wrong direction, all other motors
will as well. DO NOT change the orientation of
any mot or leads w ithin t he chiller. If ph ase
rotation is incorrect, s hut o ff t he p ower f eed
and cha nge any two incoming power lead s
BEFORE the main disconnect.

Phase rota tion can be checke d by briefly
turning on the s ystem (less tha n 2 seconds )
and allowing the process pump to energize.
Watch t he rotati on of the cool ing fan ont he
pump to see t hat it is turning in the direction
indicated by the rotati on arrow on the pum p
motor. Do not use c ondenser f ans to jud ge
phase rotation as many three phase units have
single phase fans and will run correctl y from
IMS even with incorrect power phasing.

As an alternate meth od, a phase checking
device can be used to check power at the
disconnect. All compon ents of the chiller are
wired to operate with a “right-hand” phase
rotation.

INITIAL STARTUP & OPERATING
PROCEDURE:

1. Complete all steps of the pre-startup procedure
before starting the chiller process.

2. Before turning on the chiller system, become
familiar with the operati on of the temperature
controller on the chiller. Refer to the
temperature controller section in t his manual
for instructions.

3. Turnon th ech iller process at t he select or
switch. Note: Some outdoor units have a
REMOTE option. If the unit is wired to start
remotely, turn the switch to ON and initiate the
process from the remote location.

The proces s pump will energize and produce
flow as soon as the ch iller ist urned on .
Monitor any system pressure gauges and make
note of initial pressures.

4. Check the entire fluid system fo r leaks and

ensure there is flow throughout the system.

5. Aftert he pumpt urns on, the temperatu re
controller will t hen an alyze the process fluid
temperature and determine whether or not
cooling is n eeded. If t he fluid te mperature is
above setpoint, the refrigerant compressor wil |
start and begin cooling the fluid.

6. Monitor the chiller to ensure it is performing as
designed. The chiller should be able to
maintain the desired flui d setpoint under a full
load from the process. Please consult a

Page 8
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technician at Industrial Molding Supplies before
making any changes to the unit.

7. To turn off the chiller process, move the
selector switch to the OFF position. With the
selector OFF, the temperature controller
display wi Il conti nue to moni tor the
temperature process, but indicate
the syste m is off. Keep the
chiller’'s main power-disconnect &
ON even when the chiller is not
in use. This keeps the power to the crankcase
heater and prevents compressor damage when

restarting the unit.

MAINTENANCE AND SPARE PARTS:

Proper maintenance is the key to extending the life
of your chiller. Routine checks and a watchful eye
will mi nimize co stly re pairs an d down time.
Establish a regul ar schedul e of mai ntenance
depending on the amount the chiller is u sed and
the environment in which it is used. Environments
that are very dirt y or du sty will requ ire more
attention t han ones that mai ntainacl eaner
atmosphere.

This list of maintenance items will help to ensure
an operational chiller. T he main tenance sch edule
for each item is merely the recomm  ended
minimum and may va ry according to yo ur units’
environment.

1. Inspect and clean condenser / air filters

(Recommended  frequency varies highly with

environment - weekly, monthly)

To ensure optimal performance the fi lters

and conden ser must be kept cl ean and

free fl owing. The condenser i s the

“radiator” like coil that the fans pull the

air through. It i s located behi nd the ai r
filter. Excessive buildup of dirt, oil, and other debris
on the co ndenser coi | wil | caus e refri gerant
pressures to i ncrease an d not al low the uni tto
perform to its full capacity.

Ensure the fins of the condenser are clean and not
damaged to keep ai rflow at a maximu m. Lock-out
the unit before removing the door on the back side
of the condenser. Thi s door is on the opposite side
of the unit from the air filter. Use compressed air at
no more than 30 psito blow out the condens erin
the opposite direction of air flow.

Remove and clean air filter with compressed air or
wash w ith water an d allow to dry before
reinstallation.

2. Check water quality (monthly)

The proc ess fl uid should be cI ean and free  of
contaminants. Check for debri s or contaminants
which coul d reduce the effi ciency o f your ch iller.
Contaminated water may plug the brazed
plate heat exchanger which is not covered
under warranty.

3. Test Glycol Mixture (monthly)

For component protecti on from ¢ orrosion an d
temperature, test the mix to ensure adequate ratios
of glycol. A refractometer i s avail able through our
parts d epartment. S ee process f luid
recommendations on page 10 for more details.

4. Fluid Pressures (at least monthly)
Check for normal outlet fluid pressures.
5. Inspect fluid strainer (every six months)

There is a strainer located in the return line from
process i nto the chil ler, ri ght before the heat

exchanger; inspecting it should be a regular part of
the maintenance program. Fluid strainers should be
unobstructed to al low for proper fl ow and pr essure
in the system. An increased fluid pressure on th e
system may indicate a dirty strainer. Maintenance
should be done at regular intervals to keep the fluid
system clean and free fl owing. Clean after bringing
the chiller online to clear any debris from initial use.

6. Replace inlet water filter (if equipped) -
(annually)

This fil ter on the return li ne from the equi pment
contains a replaceable cartri dge an d shoul d be

inspected an d repl aced at regul ar intervals. This
filter should be changed after system start-up.

7. Inspect Fluid System (annually)

Visually check for fl uid leaks throughout system
Physically ch eck for | oose pi pe fi ttings or hoses.
Ensure that no pl umbing partsa re weari ng,
cracking, or chafing.

8. Check voltage and amp draws (annually)

Check for properi ncoming vol tage (+/- 10% o f
chiller namepl ate) and c urrent draws on al | motors
and heaters . Refert o the chiller’s el ectrical
schematics or the mot  or namepl ate for prope r
voltage and amperage ratings.
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9. Inspect mechanical components (annually)

10.

11.

Check mechanical components of the chiller for signs
of wear or o ver-heating. Metal lic sou nds or other
excessive noi se coul d indicate a problem wi th the
chiller. Discolored paint or metal could be a si gn of
a motor under excessi ve | oad and over-drawi ng
current. Keep all components with lubrication fittings
properly fill ed accordi ng to the name plate datao r
information tag.

Check all wiring (3-6 months after start-up and
annually thereafter)

Ensure the c hillers mai n power di sconnect i s OFF.
Check the electri cal box and all juncti on boxes for
any | oose or damaged wi ring. Repl ace any wi ring
that coul d cause probl ems wi th shorti ng or
unintentional grounds.

Inspect/test refrigeration system (annually)

Check the insi de of the chil ler for evi dence of
refrigerant leaks. Spots of oil inside of the chiller or
refrigeration | ines c overed in o il c ould indicate a
leak. Have a certified refrigeration technician check
the refrigeration system for proper o peration. The
technician s hould leak check the uni t, mon itor
operating pressures, and adjust as needed.

PROCESS FLUID RECOMMENDATIONS:
The MasterChill O and S units are
designed for use with a
water/glycol mixture only. Use of
water alone in these units may
cause freezing in the brazed plate
heat exchanger and will void your warranty.
The W un it is design ed for filtered water but a
glycol blend is also an option.

The Advantages of a Glycol Blend:

The main job of glycol is to prevent freezing of the
process fluid and ens ure consistent flow at the
operating temperature. Inhi bited glycols will al so
prevent formation of sca le an d corrosion while
protecting metals such as brass, copper, steel,
cast iron, and aluminum. Water systems tre ated
with i nhibited glycol will also be protected from
algae and b acteria that can grow and degrade the
fluid syste m performance. Ethylene and
Propylene are the two standard types of inhibited
glycols that can be used in IMS chillers.

Note: Though a 9% blend is all that might be
required for freeze protection, a minimal 25%
blend is required for rust prevention, anti-algae
and other residual benefits. See chart on following
page for application recommendations.

ETHYLENE GLYCOL:

Ethylene gl ycol is the standard heat -transfer
fluid for most industrial applications. This type
of glycol can be use d in any application where
a low-toxicity content is not required. Ethylene
glycol has moderately acute oral toxicity and
should not be use d i n process es w here the
fluid could come in contact with potable water,
food, or beverage products.

PROPYLENE GLYCOL:

Propylene glycol maintains generally the same
freeze prot ection and corrosi on an d al gae
prevention as ethyl ene glycol, but has a | ower
level of toxicity. This type of glycol is more
readily disposable than ethylene, and safer to
handle. Propylene glycol is commonly used i n
the food industry and in applications where the
user may come i n frequent contact with the
fluid.

Page 10
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Special Considerations:

1. Do not mix different types or brand names
of glycol  as this can result in some
inhibitors precipitating out of the solution.

2. Do not use automotive grade anti-freeze in
the chiller process. These types of glycols
are not designed for in dustrial app lications
and may cause problems with he at transfer
or fl uid fl ow. Many automoti ve gl ycols
contain si licate-based i nhibitors that can
coat heat-e xchangers, attack pump seals,
or form a flow restricting gel.

Note: Be sure to check state and local codes when
selecting the process fluid. Certain areas may have
environmental regulations concerning the use and
disposal of glycol or other additives.

RATIO OF THE BLEND:

WATER:

Water is us ed as both a blend with the glycol and
as a stand-alone fluid inthe W uni ts. When
selecting t he w ater, use a good quality, filtered
source that meets the requirements of the process
machine manufacturer. Industrial Molding Supplies
recommends the use of distilled or reverse-
osmosis water for the water / glycol mixture.

De-ionized water ha s the capa city to corrode

components and a maintai ned solution should not
be used in any MasterChill unit. This unit can be
filled with de-ionized water initially, as long as the
di level is n ot maintained. Damage caused by the
use of maintained de-ionized water in a chiller not
designed for it will not be covered under warranty.

The use of regular tap water is also not
recommended. Water from the “city” or “ground”
contains deposits and additives which can decrease
component li fe and incr ease mai ntenance ti me.

The location of the chiller and environmental concerns must be ta ken into ac count when selecting the
proper mixture of glycol and water for the chiller process. A process w hich is located completely indoors
and has no chance o f freezing will requ ire less gly col t han a sy stem located outdoors where low
temperatures can cause the fluid to freeze and piping to burst. Applic ations that have a low operating
temperature (below 55°F) should use a glycol mixture equivalent to an outdoor system.

The glycol percentage figures in the chart below will help determine the recommended mixture depending
on application and location of the process and will apply to any brand of ethylene or propylene glycol.

APPLICATION GLYCOL | WATER FREEZE BURST
% % PROTECTION* PROTECTION*
Indoor chiller and process 30 70 5°F / -15°C -20°F / -29°C
Outdoor chiller / Low fluid SroF /270 sror 7 £no
temperature system (<55°F) >0 >0 35°F/-37°C 60°F /-60°C

FLUID MAINTENANCE / FILTRATION:

Maintaining clean process water and the prop er glycol content will extend the life of the system and
reduce costly down-time. The chiller is not equipped with a fluid filter from the factory. It is highly
recommended that a filtering system is installed to remove unwa nted dirt and debris. Refer to the
Chiller Maintenance section of the manual for water and filter maintenance information.

Page 11



JIWS

Company wWhvsususvsivs

TROUBLESHOOTING GUIDE:

» This guide should serve as a general outline for troubleshooting issues with all Industrial Molding
Supplies chillers. Due to the various models of IMS chillers, the items listed in possible causes
may not a pply to ev ery IMS c hiller.

> Refer to the Warranty Procedures section of this manual before having any work performed on
units that are under warranty.

PROBLEM

POSSIBLE CAUSE

CORRECTIVE ACTION

Chiller will not turn
on. (No display on
temperature
controller)

1. No power to chiller.
2.  Main disconnect turned off.

Blown fuses.

[0%]

4. Tripped starter overloads.

1. Check power feed to chiller.
2. Turn on main disconnect.
3. Check for and replace blown fuses.

4. Reset any tripped overloads and test affected
equipment.

Chiller turns on but
nothing happens.
(Display is on but no
pump or cooling
cycle)

1. Selector switch not turned on.
Remote signal not active.

Fault present within chiller.

Blown fuses.

2
3
4. Fluid pump not operating.
5
6. Low tank level.

7

Phase rotation incorrect.

1. Turn selector switch to ON or LOCAL.
Check remote connection for signal.

Determine fault and clear if possible.

Check and replace fuses.

2

3

4. Check pump overload and power to contactor.
5

6. Check reservoir level and fill as necessary.

7

Correct phase rotation at main disconnect.

Fluid pump is on but
does not create
required pressure or

1. No fluid present at pump suction.

2. Pump discharge closed or

1. Check reservior level and ensure there is fluid
at the pump’s suction.

flow. blocked. 2. Ensure all fluid lines are open to flow.

3. Strainer is dirty 3. Clean fluid and change strainer.

4. Fluid line size too small. 4. Up-size fluid lines outside of chiller.

5. Pump / fluid system is air-bound. 5. Vent pump cavity to flood the suction.

6. Phase rotation incorrect. 6. Correct phase rotation at main disconnect.
Fluid pump is 1. Fluid temp is below setpoint. 1. Allow fluid system to increase in temperature.
;)ep fi irggr(;ﬁl Dutibe 2. Inadequate fluid flow. 2. Correct fluid system to establish flow.
compressor will not 3. Low refrigerant pressure. 3. SEE “Low refrigerant fault” section.
- 4. High refrigerant pressure. 4. SEE “High refrigerant fault” section.

5. Blown fuses to compressor. 5. Check and replace blown fuses.

6. Internal overload tripped. 6. SEE “Compressor overload” section.

Chiller is running
but does not
maintain the desired
fluid temp.

1. Fault present within chiller.

2. Phase rotation incorrect.

[0%]

Fluid or heat exchanger is dirty.

1. Determine fault and clear if possible.

2. Correct phase rotation at incoming power.

[0%]

Replace fluid and clean fluid system.
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4. Loss of flow or fluid level. 4. Check fluid system for free flow and ensure
. chiller has adequate fluid level.
5.  Low refrigerant pressure.
. . 5. Restart chiller or clear fault on controller.

6. Ambient temperature too high. SEE “low refrigerant fault” section.
7o Heat l'oad . 6. Ensure chiller is operating within its designed

capacity. . 3 .

ambient temperature specification.

7. Reduce heat load to chiller if possible. Check
the factory specifications to ensure the chiller
is not being operated more than +/- 10°F of
nameplate setpoint or fluid flow.

Low refrigerant 1. Low ambient air temperature. 1. Ensure chiller is operating within its designed
pressure fault - 2. Loss of fluid flow through ambient temperature specification.
(Automatically reset evaporator. 2. Check fluid flow and ensure evaporator is
when satisfied with . clean.
ressure) 3. Loss of refrigerant.
Dressufe . . 3. Have arefrigerant technician leak check unit
4. Refrigerant solenoid wiot and charge with the appropriate refrigerant
functional. & pprop & )
5. Faulty pressure switch. 4. Check wiring to solenoid or replace valve.
6. Compressor crankcase not warm 3. Replace pressure swiich,
or faulty crankcase heater. 6. Ensure main power disconnect has been on
for at least 8 hours prior to use. Replace
crankcase heater if faulty.
High refrigerant 1. Air filters dirty. 1. Clean filters (See maintenance section).
pressure fault - 2. Condenser dirty. 2. Clean condenser (See maintenance section).
3. Incoming air too hot. 3. Ensure the chiller is properly ventilated with
. fresh ai i 1 int.
Reset button 4. Tnoperative fans. esh air not exceeding nameplate setpoint
. 4. Check for bl fan fi faulty f: .
5. Back panel out of chiller. Check for blown fan fuses or faulty fan motor
6. Phase rotation incorrect. 5. Ensure all covers and panels are installed.
7. Refrigerant system overcharged. 6. Correct phase rotation at incoming power.
7. Have arefrigeration technician ensure the
system is properly charged.
(Example of a high
pressure switch shown)
Compressor 1. Compressor running too hot. 1. Allow compressor to cool, then restart unit.
load - . . .
overioad 2. Temperature setpoint too high. 2.  Move temperature setpoint to +/- 10°F of
(itomatically 3. Refrigerant pressures too high or factory setpomt.
reset) . . .. .
low. 3. Have a refrigeration technician monitor
4. Low voltage to chiller. pressures and determine cause.
5. Defective compressor. 4. Correct incoming voltage.
5. Replace compressor.
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The MSDS format adheres to the standards and regul atory requirenents
of the United States and nay not neet regulatory requirenents
in other countries.

DuPont Page 1
Materi al Safety Data Sheet

"SUVA" 407C
6037FR Revi sed 29- AUG 2001

Material ldentification
"SWA" is a registered tradenmark of DuPont.
Cor por at e MSDS Nunber : DU005999
Tradenanmes and Synonyms
" SUVA" 9000
Conpany ldentification

MANUFACTURER/ DI STRI BUTOR
DuPont Fl uor opr oduct s
1007 Market Street
W mngton, DE 19898

PHONE NUMBERS
Product Information : 1-800-441-7515 (outside the U S
302- 774-1000)
Transport Energency : CHEMIREC 1-800-424-9300(outside U S.
703-527-3887)
Medi cal Emer gency : 1-800-441-3637 (outside the U S
302-774-1000)

Component s

Mat eri al CAS Number %

PENTAFLUORCETHANE ( HFC- 125) 354-33-6 25
811-97-2

ETHANE, 1,1, 1, 2- TETRAFLUORO- (HFC- 134a) 52

DI FLUOROVETHANE ( HFC- 32) 75-10-5 23

Potential Health Effects

I nhal ati on of high concentrations of vapor is harnful and
may cause heart irregularities, unconsciousness, or death.
Intentional msuse or deliberate inhalation my cause death
wi t hout warning. Vapor reduces oxygen avail able for
breathing and is heavier than air. Liquid contact can cause
frosthite.
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6037FR DuPont Page 2

Mat erial Safety Data Sheet
(HAZARDS | DENTI FI CATI ON - Conti nued)
HUVAN HEALTH EFFECTS

Overexposure to the vapors by inhalation nay include
tenmporary nervous system depression with anesthetic effects
such as di zzi ness, headache, confusion, incoordination, and
| oss of consciousness. Hi gher exposures to the vapors may
cause tenporary alteration of the heart's electrica
activity with irregular pul se, palpitations, or inadequate
circulation. G oss overexposure nay be fatal. Skin contact
with the [iquid my cause frosthite

I ndividuals with preexisting di seases of the central nervous

or cardiovascul ar system nay have increased susceptibility
to the toxicity of increased exposures.

Carci nogenicity Information

None of the conponents present in this naterial at concentrations
equal to or greater than 0.1%are listed by | ARC, NTP, OSHA or ACGEH
as a carcinogen.

First Aid
| NHALATI ON

If inhaled, immrediately renove to fresh air. Keep person calm
If not breathing, give artificial respiration. |If breathing is
difficult, give oxygen. Call a physician

SKI'N CONTACT

Flush area with | ukewarmwater. Do not use hot water. |If
frostbite has occurred, call a physician

EYE CONTACT

In case of contact, inmediately flush eyes with plenty of water
for at least 15 mnutes. Call a physician.

I NGESTI ON

Not a probable route. However, in case of accidental ingestion
call a physician

Not es to Physi ci ans

THI' S MATERI AL MAY MAKE THE HEART MORE SUSCEPTI BLE TO
ARRHYTHM AS. Cat echol am nes such as adrenal ine, and ot her
conpounds having simlar effects, should be reserved for
energenci es and then used only with special caution
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6037FR DuPont Page 3
Mat erial Safety Data Sheet

# Fl ammabl e Properties

Flash Point : No flash point
Flammable Limts in Air, % by Vol une:
LEL : None per ASTM E681
UEL . None per ASTM E681

Autoignition: Not determ ned
Fire and Expl osi on Hazards:

Cylinders may rupture under fire conditions. Deconposition
may occur.

Contact of welding or soldering torch flame with high
concentrations of refrigerant can result in visible changes
in the size and color of torch flanes. This flanme effect
will only occur in concentrations of product well above the
recommended exposure limt, therefore stop all work and
ventilate to disperse refrigerant vapors fromthe work area
bef ore using any open fl ames.

R-407C is not flamable in air at tenperatures up to 100

deg C (212 deg F) at atnospheric pressure. However,

m xtures of R-407C with high concentrations of air at

el evated pressure and/or tenperature can becone conbustible
in the presence of an ignition source. R-407C can al so
become conmbustible in an oxygen enriched environment (oxygen
concentrations greater than that in air). Wether a mxture
contai ning R-407C and air, or R-407C in an oxygen enriched
at nosphere becones conbusti bl e depends on the
inter-relationship of 1) the tenperature 2) the pressure

and 3) the proportion of oxygen in the mixture. |In general
R-407C shoul d not be allowed to exist with air above

at nospheric pressure or at high tenperatures; or in an
oxygen enriched environnent. For exanple: R-407C should
NOT be m xed with air under pressure for |eak testing or

ot her purposes.

Experi mental data have al so been reported which indicate
conbustibility of HFC 134a, a component in this blend, in
t he presence of chlorine.

Exti ngui shing Medi a
As appropriate for conbustibles in area.

Fire Fighting Instructions
Cool cylinder with water spray or fog. Self-contained
breat hi ng apparatus (SCBA) is required if cylinders rupture

and contents are rel eased under fire conditions. Wter
runof f shoul d be contained and neutralized prior to rel ease.
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6037FR DuPont Page

Mat erial Safety Data Sheet

Saf eguar ds (Personnel)

NOTE: Revi ew FI RE FI GHTI NG MEASURES and HANDLI NG ( PERSONNEL)
sections before proceeding with clean-up. Use appropriate
PERSONAL PROTECTI VE EQUI PMENT during cl ean-up

Acci dent al Rel ease Measures

Ventilate area, especially | ow or enclosed places where
heavy vapors night collect. Renpbve open flanes. Use

sel f-contai ned breathing apparatus (SCBA) for large spills
or rel eases.

Handl i ng (Personnel)

Avoi d breathing vapor. Avoid liquid contact with eyes and
skin. Use with sufficient ventilation to keep enpl oyee
exposure bel ow recommended limts. Contact with chlorine or
ot her strong oxidizing agents should al so be avoi ded. See
Fire and Expl osion Data section

St or age

Clean, dry area. Do not heat above 52 deg C (125 deg F).

Engi neering Controls

Avoi d breathing vapors. Avoid contact with skin or eyes.
Use with sufficient ventilation to keep enpl oyee exposure
bel ow t he recommended exposure limt. Local exhaust should
be used if large anpbunts are rel eased. Mechanica
ventilation should be used in | ow or encl osed pl aces.

Personal Protective Equi prent

| npervi ous gl oves shoul d be used to avoid prol onged or
repeat ed exposure. Chem cal splash goggles should be
avai |l abl e for use as needed to prevent eye contact. Under
normal manufacturing conditions, no respiratory protection
is required when using this product. Self-contalned
breat hi ng apparatus (SCBA) is required if a l|arge rel ease
occurs.

Exposur e Cui del i nes
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6037FR DuPont Page 5
Mat erial Safety Data Sheet

Appl i cabl e Exposure Limts
PENTAFLUORCETHANE ( HFC- 125)

PEL (OsHA) : None Established

TLV  (ACA H) : None Established

AEL * (DuPont) : 1000 ppm 8 & 12 Hr. TWA
VWEEL (Al HA) : 1000 ppm 4900 ng/nB8, 8 H. TWA
ETHANE, 1,1,1, 2- TETRAFLU(RO (HFC- 134a)

PEL ((BHA) None Establi shed

TLV  (ACA H) . None Est abl i shed

AEL * (DuPont) : 1000 ppm 8 & 12 H. TWA
VEEL (Al HA) : 1000 ppm 8 Hr. TWA

DI FLUOROMVETHANE ( HFC- 32)

AEL * (DuPont) : 1000 ppm 8 & 12 Hr. TWA
WEEL (Al HA) : 1000 ppm 8 Hr. TWA

* AEL is DuPont’'s Acceptable Exposure Limt. Were governnentally
i nposed occupational exposure limts which are [ ower than the AEL
are in effect, such imts shall take precedence.

Physi cal Data

Boi | i ng Poi nt : -43.9 C (-47 F) Average
Vapor Pressure : 171.8 psia 25 C (77 F)
% Vol atil es : 100 W%
Evaporation Rate c(d4 =1)

Greater than 1
Solubility in Water . Not determ ned
Qdor : Slight ethereal
Form : Liquefied gas
Col or : Cear, colorless
Specific Gavity : 1.136 @25 C (77 F)

Chemical Stability

Material is stable. However, avoid open flanes and high
t enper at ur es.

Inconmpatibility with Gther Materials

Inconpatible with active netals, alkali or alkaline earth
net al s- - powdered Al, Zn, Be, etc.
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6037FR DuPont Page
Mat erial Safety Data Sheet

(STABI LITY AND REACTIVITY - Conti nued)
Deconposi tion
Deconposi tion products are hazardous. "SUVA' 9000 can be
deconposed by high tenperatures (open flanes, glow ng neta
surfaces, etc.) form ng hydrochloric and hydrofluoric acids
and possibly carbonyl halides. These materials are toxic
and irritating. Contact should be avoi ded.
Pol yreri zati on

Pol yreri zation will not occur

The blend is untested.
HFC- 125
I nhal ation 4 hour ALC. > 709,000 ppmin rats

Singl e, high inhalation exposures caused | ethargy, decreased
activity, |abored breathing and wei ght | oss. Wak cardiac
sensitization effect, a potentially fatal disturbance of
heart rhythm caused by a hei ghtened sensitivity to the
action of epinephrine. Lowest-Observed-Adverse-Effect-Leve
for cardiac sensitization: 100,000 ppm

Repeat ed exposure caused: No significant toxicologica

ef fects. No-Observed- Adver se- Ef fect-Level (NOAEL): 50, 000 ppm

No ani mal data are available to define carcinogenic,

devel opnental or reproductive hazards. |In aninal testing
this material has not caused devel opmental toxicity.

HFC- 125 does not produce genetic damage in bacterial or
manmmal i an cell cultures or when tested in animals (not
tested for heritable genetic damage).

HFC- 134a
I nhal ation 4-hour LC50: 567,000 ppmin rats

Si ngl e exposure caused: Cardiac sensitization, a potentially
fatal disturbance of heart rhythm associated with a

hei ght ened sensitivity to the action of epinephrine.

Lowest - Cbser ved- Adver se- Ef fect - Level for cardi ac
sensitization: 75,000 ppm Single exposure caused: Lethargy.
Narcosis. Increased respiratory rates. These effects were
temporary. Single exposure to near |ethal doses caused:

Pul mronary edena. Repeated exposure caused: |ncreased

adrenal s, liver, spleen weight. Decreased uterine, prostate
wei ght. Repeated dosing of higher concentrations caused:
the followi ng tenporary effects - Trenors. |ncoordination
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6037FR DuPont Page 7
Mat erial Safety Data Sheet

(TOXI COLOG CAL | NFORMATI ON - Cont i nued)
CARCI NOGENI C, DEVELOPMENTAL, REPRCDUCTI VE, MJTAGENI C EFFECTS:

In a two-year inhalation study, HFC-134a, at a concentration
of 50,000 ppm produced an increase in |ate-occurring benign
testicular tunmors, testicular hyperplasia and testicul ar

wei ght. The no-effect-level for this study was 10,000 ppm
Ani nal data show slight fetotoxicity but only at exposure

| evel s producing other toxic effects in the adult animal

Repr oductive data on nmale nice show. No change in
reproductive performance. Tests have shown that this

mat eri al does not cause genetic damage in bacterial or
mamal i an cell cultures, or in animals. In animl testing,
this material has not caused pernanent genetic danmage in
reproductive cells of mammals (has not produced heritable
geneti c damage).

HFC- 32
I nhal ation: 4 hour-ALC. > 520,000 ppmin rats

Si ngl e exposure caused: Lethargy. Spasns. Loss of nobility
in the hind Iimbs. Qher effects include weak cardiac
sensitization, a potentially fatal disturbance of heart
rhyt hm caused by a hei ghtened sensitivity to the action of
epi nephrine. 250,000 ppm

Repeat ed exposure caused pat hol ogi cal changes of the |ungs,
l'iver, spleen, kidneys. 1In nore recent studies repeated
exposure caused: No significant toxicological effects.

No- Qbserved- Ef fect - Level (NCEL): 49,100 ppm

No animal data are available to define the follow ng effects
of this material: carcinogenicity, reproductive toxicity.

Ani nal data show slight fetotoxicity but only at exposure

| evel s producing other toxic effects in the adult animal
Tests have shown that this naterial does not cause genetic
danmage in bacterial or manmalian cell cultures, or in
animals. This material has not been tested for its ability
to cause pernmanent genetic damage in reproductive cells of
mammal s (not tested for heritable genetic damage).

Ecot oxi col ogi cal Information
HFC- 134a

48- hour EC50, Daphnia nmagna: 980 ng/L
96- hour LC50, Rainbow trout: 450 ng/L
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6037FR DuPont Page

Mat erial Safety Data Sheet

Wast e Di sposa

Conply with Federal, State, and local regulations. Reclaim
by distillation or renbve to a pernitted waste di sposa
facility.

Shi ppi ng I nformation

DOT/ | MO | ATA

Pr oper Shi ppi ng Nane : Refrigerant Gas R407C
Hazard d ass p2.2

UN No. : 3340

Label (s) : Nonfl ammabl e Gas

Shi ppi ng Cont ai ners
Tank Cars.

Cylinders
Ton Tanks

U S. Federal Regul ations

TSCA I nventory Status . Reported/Included.

TITLE 111 HAZARD CLASSI FI CATI ONS SECTI ONS 311, 312
Acut e . Yes

Chroni c . Yes

Fire : No

Reactivity : No

Pressure . Yes

LI STS:

SARA Extrenely Hazardous Substance -No
CERCLA Hazar dous Subst ance - No
SARA Toxi ¢ Chem cal - No
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6037FR DuPont Page 9
Mat erial Safety Data Sheet

NFPA, NPCA-HM S

NPCA-HM S Rati ng
Heal t h
Flammability
Reactivity

ROR

Personal Protection rating to be supplied by user dependi ng on use
condi tions.

Addi ti onal Information

MEDI CAL USE: CAUTION: Do not use in medical applications
i nvol vi ng pernmanent inplantation in the human body. For other
nedi cal applications see DuPont CAUTION Bulletin No. H 50102.

The data in this Material Safety Data Sheet relates only to the
specific material designated herein and does not relate to use in
conbi nati on with any other material or in any process.

Responsi bility for MSDS : MSDS Coor di nat or

> . DuPont Fl uoroproducts
Addr ess : WImngton, DE 19898
Tel ephone . (800) 441-7515

# I ndi cates updated section
This information is based upon technical information believed to be
reliable. It is subject to revision as additional know edge and
experience i s gained.

End of MSDS
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Keypad Functions:

h

"-"\—@

R g

Figure 1
Button 1 (Up Arrow): Pressing this button raises the selected value.
Button 2 (Set): Pressing this button for 1 second allows access to the “set-

point” of the chiller.
Pressing this button for 3 seconds will allow access to the
“set-point differential”, “password” and “°C/ °F” of the
chiller.

Button 3 (Down Arrow): Pressing this button lowers the selected value.

*Note: Password is used to access additional parameters in the controller. This should
only be accessed by a certified technician.

Changing the “set-point”:

To change the “set-point”, hold the “Set” key (see Keypad Functions) for 1 second until
you see the letters “st’. Then press the set key again to access the set-point. Use the “Up
Arrow” and “Down Arrow” keys to change the value. Once to the desired value, press
the “Set” key again to store the value.

*Note: The set-point can be set between 50°F and 90 °F

Changing the “set-point differential’:

To change the “set-point differential”, hold the “Set” key (see Keypad Functions) for 3
seconds until you see the letters ‘Ps’. The use the arrow keys to scroll through the menus
until you see the letters ‘rd’. Then press the set key again to access the set-point
differential. Use the “Up Arrow” and “Down Arrow” keys to change the value. Once to
the desired value, press the “Set” key again to store the value.

*Note: The set-point differential should be set between 3°F and 10 °F



Changing the temperature display (°C/ °F):

To change the temperature display, hold the “Set” key (see Keypad Functions) for 3
seconds until you see the letters ‘Ps’. Press set again to enter the password. Use the
arrow keys to set password “22” then press set. Use arrow keys to scroll through the
menus until you see ‘/5” on the display and press set. Use arrow keys to change to “0”
for Celsius and press set. Use arrow keys to scroll to “r1” and press set. Use arrow keys
to set to “10” then press set. Next Scroll to “r2” and press set. Use arrow keys to set to
“32” and press set. To exit settings mode hold set button. Next Hold set button until set
temp is displayed. Use arrow keys to set the new temp and then press set.

*Note: 0=°C, 1 =°F

Controller Operation:

When power is applied to the controller the temperature of the sensor in the piping is
displayed. If the temperature rises above the set-point (st) by the set-point differential
(rd), the compressor is turned on. Once the temperature reaches the set-point the
compressor is turned off. See Figure 2 below:

“Direct” mode (cooling)

®

A

1 1 M
OFF ‘ ‘
SEt point e :
rd

Figure 2
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IN 72 PSI IN 32 PSI
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04/01/10|ADDED PRESSURE TRANSDUCER FOR P266

DESIGN BY: JJU

DRAWN BY: JJU

NO. ID/DESCRIPTION K K. PARTE _ QTY|TYPE
001 [ MC 10T REFRIG 0438211 ASSEN
010 [COIL MC 7.5-10 TON 3 ROW COIL _*S’_| 1413145 1. 0|PC
020 [ VAF-8 VIBRATION ELIMINATOR 778 | 2980008 1. 0|PC
7/8 X 11-1/2 (UL P-8) PACKLESS
030 [ SWITCH HIGH E 450 MANUAL 3640017 1. 0|PC
| VENDOR PART NUMBER: YK-03H 0110-45
['OR350ZCMR) ENCAPSULATED WITH A 9 FO
OT CORD, OPENS HIGH, MANUAL RESET,
OPENS 450 PSI, 407C/404A HP SWITCH,
RESOURCE DISTRIBUTION
040 [VALVE ANGLE REFRIG 7/8 3980003 1. 0|PC
| WITH ACCESS POR
050 [ VALVE ANGLE REFRIG 5/8 3980002 1. 0|PC
WITH ACCESS POR
060 [C-165S FILTER DRIER 5/8° 2730006 1. 0|Pc
| SPORLAN
070 [E10S250 VALVE SOLENOID 5/8° 2710006 1.0|Pc
REQUIRES MKC-2E COIL SPORLAN
080 MKC-2E 120V _S50-60 HZ COIL ASSEMBLY [ 0608315 1. O |ASSEN
010 [ MKC-PF SOLENDID COIL 120V 50-60 DIN| 2710110 1. 0|PC
| ASSEMBLY WITH CABLE IS 0608315 SP |
ORLA)
020 | 12205 CONNECTOR: DIN 43650 18MM W/ | 4807100 1.0|PC
V_ 18 GA WIRE, UL RECOGNIZED E172930
| MURRELEKTRONIK NEW PART NUMBER
7000-18081-2160500
090 [ SA-15S SIGHT GLASS 5/8 ODF 2720004 1. 0|PC
| SPORLAN
100 [ VAF-9 VIBRATION ELIMINATOR _ 1-1/8 | 2980009 1. 0|pPc
1-178 X 13 (UL P-9) PACKLESS
110 [ P266SNR-1C TRANSDUCER 3646036 1. 0|pPc
ELECTRONIC PRESSURE TRANSDUCER:
- 35 BAR (0 TO 508 PSI) TOTAL RANG
W/ A 1/4 IN SAE FEMALE FLARE CONNE
CTION AND A 2 METER (3.1 FT) CABLE |
120 [ INSULATION TAPE GASKET .25 X 2 X 50| 4449009 0.0|pc
| NITRILE/PVC BLEND, CLOSED CELL SPO |
| NGE_RUBBER, TEMPERATURE RANGE: -—20
TOD 160F, INTERMITTENT 220F, CAN BE
SED AT 200F CONTINUOUS PER G
| R RUBBER PRODUCT:
130 011-30 GASKET EPDM (SW SERIES) 4457004 | 10.4|PC
| 60 DEGREE +- S5 SHORE A BLACK, 33M |
M__ORDER IN 164 FT ROLLS
140 [ VCT-2 BULK CORK INSULATION TAPE 4450000 0. 1|rc
KMP / P-H 12 ROLLS PER CASE
150 mm&t. SEAL CAP 7613100 s.0|Pc
—4
160 [ VALVE CORE 7502953 1. 0|PC
100 CT / PK »wokwx% _ EQUIV. TO SCH
RADER # 805, 70
170 [ TUBING 1/4 SOFT COPPER REFRIG. | 7302000 2. 0|rc
180 [ TUBING 3/8 SOFT COPPER REFRIG 7303000 2. 8|pc
50 _ROLL
190 [ TUBING 5/8 SOFT COPPER REFRIG. 7305000 0.1|rc
200 [REFRIGERANT R407C IN A 115LB CYL 2990030 | 15.0(PC
~J

JlaD

OR SHARED IN ANY WAY [11/02/09]|CHANGED HIGH PRESSURE SWITCH

—21-09 |CHANGED OIL TYPE

—21-09 [CHANGED HIGH PRESSURE TO 450

alals
v[ro|r

—09 |CHANGED INDOOR EXPASION VALVE #

DATE DESCRIPTION OF REVISION

APPROVED BY

DATE: 10/14/08 PAGE 1 OF & Machining Services
MC 10T
REFRIGERATION  |™™43geu




NI, TD/DESCRIPTION K. K. PARTE __QTY[TYPE
NOTE: PIPING PARTS( )[001 | MC 10T PIPING 0441688 ASSEN
010 GAUGE PIPING CBM 0-100 PSI/0-7 BAR | 4243100 1.0|Pc
ALL INTERCONNECTING WITH MOUNTING BRACKET (ORDER 42431
03 YY-L—07 BKT) SS, 174 MPT BRASS,
PLUMBING TO BE RUN AR
IN POLYPROPYLENE MATERIAL. %020 [(60200 HOSE CLAMP 1-1/74 — 2-17/8 | 7797411 6. 0|PC
IDEAL_SS
OTHERWISE CONTACT 030 [ K105%50B__BRAZED PLATE H/E 10 TON | 2200510 1.0|PC
ENGINEERING., BOM Al/A2_1-1/8° SOLDER; Bi/Bar 1-174
7 MPT.
COMPONENTS EXCLUDED. 040 [ 60 GAL PLASTIC TANK 7,51-10T 4514003 1.0|Pc
050 [ 60175 HOSE CLAMP 1 - 1-374 SS 7797409 2. 0|pc
060 [ HOSE 3/4 ID CLEAR PVC CVINYL) 4400017 3. 0|pc
-NOTICE- 17 0D
mmﬂm\mwwmv%ﬁwmm 070 [ HOSE 1-1/2 RED WINGFOOT 250 PSI 4410004 9. 7|Pc
: 569-025-381
AND 0611707 *|080 1723A64 BLACK VINYL-COATED CLIP 7797200 2. 0|pc
3/4-1-178 RANGE
090 MC_7T-10T INLET-OUTLET 1-1/2 SS 0441728 2. 0|ASSEN
-NOTICE- 010 [PIPE WASHER 1-172 COUPLING 0441726 1. 0 |ASSEN
MAINTAIN WATER/ *| 010 [SHEET 14 GA CR 201_SS 48 X 120 9521260 1.0|PC
GLYCOL MIXTURE AT *| 020 COUPLING 1-1/2 X 1-1/2FPT 304 SS 7212201 1,0|PC
NO MORE THAN 50% * "MACHINED COUPLING CAN NOT USE CAST
GLYCOL AND NO LESS 100 [He0ii2 HOSE 3/4 NEOPRENE 250 PSI 4400106 1. 3|Pc
THAN 30% GLYCOL USE_NO CLAMP HOSE BARBS -40-212°F
BOSTON WEATHERHEAD i
110 [ BP_INSULATION FOR KIOS5%50B 2200510 | 0441226 1. 0 |ASSEN
% 010 [BP_INSULATION FOR K105 FRONT 0441224~ 1.0|PC
%| 020 [BP_INSULATION FOR 2200510 MIDDLE 0441226~ 1.0|PC
%| 030 [BP_INSULATION FOR K105 BAC 0441224-3 1.0|PC
120 [ HOSE 1/4 CLEAR BRAIDED PVC 4400001 2. 7|pc
250 PSI @ 70F, 150 PSI @ 122F, SER |
r—F— = — = = — = — = — — — — — 7 VICE TEMPERATURE RANGE' +25F TO 150F
%(130 [PLT2S-MO CABLE TIE 7-3/8 BLACK 3802413 3.0|PC
_ _ PANDUIT _ CKC AS OF 5/3/D
140 [1-1/2 PP_Y-STRAINER WITH 20 WMESH SS | 2900208 1.0|Pc
_ _ 150 [ HOSEBARB i-1/2 MPT X HOSE POLY 7410168 3. 0|pc
@ 160 [CROSS 1-1/2 FPT POLY 7410151 1.0|Pc
. CUT HOSE 15° LONG | 170 [BUSHING 1-1/2 MPT X 1 FPT POLY 7410159 2. 0|pc
o AN 180 [NIPPLE 1-1/2 MPT X SHORT POLY 7410157 3.0|pc
v © STANDARD MANUAL | 190 [ STREET ELBOW 90 1-1/2 MPT X FPT____| 7410166 2. 0|pc
_ _ BYPASS USE 0611986 _ 200 ummmw%w 90 1-1/2 MPT_X HOSE POLY | 7410172 3. 0|pc
1 1/2* NPT _ @ 210 [ TEE 1-1/2 FPT_POLY 7410167 3. 0|pc
FLUTS INCET l_ ||||| — 7 _ 220 [ HOSEBARB 1 MPT X HOSE POLY 7410217 1.0|PC
T E CHILLER _ _ 230 COUPLING 1-1/2 FPT X 1-1/4 FPT _POLY | 7410162 2. 0|pc
g | 240 NIPPLE 1-1/2 MPT X 1 MPT POLY 7410163 1.0|PC
OPTIONAL ANTI-BACK FLOW | _ 250 LUG 1-1/2 POLY TAPPED FOR 0441720 1. O |ASSEN
USE 0611711 _ UTDOOR
KK4 3848004 (18A25) | b | _ [ DRILL WITH 45/64 TAP WITH 172 NPT
SEE ORDER WRITE UP _ ’ INDOOR .
@ DRILL WITH @ TAP 1/8 NPT
_ | x| 010 [PLUG i-1/2 MPT POLY 7410191 1.0|PC
_ _ | 260 LUG_1-1/2 POLY TAPPED FOR 1/8 0441721 1. 0 |ASSEN
| | "l e st | Lo
. UG 4 L .
_ | CUT HOSE 317 LONG 280 [PLUG 1-1/2 MPT POLY 7410151 1.0|pC
_ _ 290 NIPPLE 1-1/2 MPT X 4 POLY 7410154 1. 0|PC
_ _ 300 [HOSEBARB 90 3/4 MPT X HOSE POLY 7410192 1.0|pPc
| 310 |[HOSEBARB 1/4 X 1/4 FPT BFe2 (BRASS) | 7502912 1.0|pc
_ _ 320 HOSEBARB 1/8 MPT X_1/4 HOSE BRS | 7501901 1.0|Pc
REFRIG _ 330 PIPE 1/2 CLEAR PVC 7404801 1. 2|pc
| auT | 340 CAP_1/2 PVC CLEAR 7404902 1.0|PC
, _ 350 [ BUSHING i-1/2 MPT X 1-1/4 FPT POLY | 7410160 1.0|PC
_ CUT HOSE 54.5" LONG | 360 [HOSEBARB 1-1/4 MPT X HOSE POLY 7410174 1. 0|PC
_ 1 1/2° NPT 370 [HOSEBARB 90 1-1/4 MPT X HOSE POLY | 7410184 1.0|PC
. FLUID OUTLET 380 [ HOSE i1-1/4 RED WINGFOOT 250 PSI 4410003 1.0|pPc
_ REFRIG CUT HOSE 38.5" LONG FROM CHILLER GOODYEAR # 569-025-318
IN S 390 [(ADAPTER I-1/2 TANK X 1-1/2 FPT PVC | 7412920 1.0|PC
_ OUTLET _ SCHEDULE 80
| PRESSURE OPTIONAL ANTI-BACK FLOW 400 [PIPE i1-1/2 PVC SCHEDULE 40 7412800 1.0|PC
_ ’ GAUGE USE 0611711 410 [ ELBOW 45 1-1/2 SLP__X_SLP PVC40 7408113 1.0|pPc
@ » KK# 4153126
_ _ (600 CHECK VALVE)
_ SEE ORDER WRITE UP
_ Y _
DRILL 1/8° HOLE IN CAP
_ CUT HOSE 11.75° LONG |
| FILL PORT |
| RILL 1/8° HOLE IN @ |
| _ * PARTS NOT SHOWN ON
_ RESERVOIR DRAWING DETAIL
t 60 GALLONS CUT HOSE 6.5° LONG
“ NOTE: ALL DIMENSIONS ARE IN INCHES
PLUG TANK WITH KK# 7410193 DESIGN BY: JH DRAWN BY: JH
THIS PRINT MAY NOT BE DU SIS
| 3/4 POLY PIPE PLUG ON ALL DUPLICATED, REPRODUCED, OR SHARED IN ANY VAY [[O/T47G5|UPDATED PRES. RELTEF PIPING DATE: 7/20/09 PAGE 1 OF 1 & Machining Services
_ UNITS NOT EQUIPPED WITH AN VITHOUT EXPRESSED WRITTEN CONSENT 55703  STGHT GLASS ELBIW WS T° i MC 10T
_ AUTO-FILL OPTIDN. /04/09|CHANGED PUMP_SUCTION TO 1-1/4 | JH DRAVING NO.
7/20/09 |ADDED _TANK_CAP/SIGHT GLASS HOLE| JJU g
_ CONFIDENTIAL AND PROPRIETARY [1224 D TANK_CAP/SIGHT GLASS HOLELJWU PIPING 441688
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460 V/3 PH/60 HZ

IR N g o O 0 @
oy = = = (1> #14/4 SOW-A CORD 600V
PUMP UPGRADE 102L1 | 1oeLe | 102L3 (3> #12 AWG CABLES
102FUL |102FU2 [102FU3 203M 1220L
0 WHITE 12271
40A (3> #10 AWG CABLES 1 O PUMP (STANDARD
toeL1 Jio2le Jio2L3 (3> #10 AWG CABLES (1> #10/4 SOW-A CORD 600V | o BLACK 12212\ o mmﬂw_u%vzu 60 PSI
I RED 12273 2 HP 3450 RPM
A{|\ ELICEN 10371 COMPRESSTR @ 1 X L GRD 3.4 FLA
1T
460V 60 HZ
| 192(\m1) 10 HP 3450 RPM
I 10373 200 FLA r— - - - - - - — ]
@ _ PUMP (HIGH FLOW |
_ BLACK 12212\ AND 80 PSI _
OPTIOND
_ RED 12213 S HP 3450 RPM |
@ A Ynmv #12 AWG CABLES —GRD 7.6 FLA
1) %) - _
(1> #16/6 SOW-A CORD 600V REPLACES STANDARD PUMP
126FU1 | 126FU2
103T1 1A
_ 10312 mmm<|¢.MQIN @ E E CRANKCASE
MIR2) 115 KW 1420 RPM HEATER
| 10373 18 FLA 90 W
THERMALLY PROTECTED
V] = GRD @ 126L1 | 126L2 (2) #14 AWG CABLES
(1> #16/6 SOW-A CORD 600V ‘m
10371 FAN #2 @
10312 460V 60HZ <
MTR3 ) 115 KW 1420 RPM BLACK THHN I
10313 1.8 FLA "y 23
U T op THERMALLY PROTECTED ¢ LS
- (@ > ka0 >
3 o 1SVL RED /2
< = 01
e
@ BLACK THHN 115VN WHITE /2
2SI 8
-8 = GRD
@ COMMON
ALL DIMENSIONS ARE IN INCHES DESIGN BY: JJU DRAWN BY: JJU
THIS PRINT MAY NOT BE e Sorviond
102L1  |102L2  [102L3 DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY DATE: 11/4/08 PAGE 1 OF 3 o i
WITHOUT EXPRESSED WRITTEN CONSENT gﬁ. NQN._ kmg\m\mg
AMV AMV AMV DRAWING NI,
07/09/09|ADDED PUMP UPGRADE INFO JH
CONFIDENTIAL AND PROPRIETARY DATE DESCRIPTION OF REVISION APPROVED BY FLECTRICAL 438185




SINCEN TN TSI CIN OIS

1

1

30 31
115VL RED 11SVN WHITE
203sS
oFF 203M
oN—L—REMOTE 031 1220 o050 — — N PUMP
| Al _ _ / STARTER
| o N B
| moﬁw @ | eagstt >zd-w>nx_.._.nﬂ_
| SOLENDID |
209TAS1
C_ sTager NO cIoR
2061 () PUMP OUT
[4 osoA5 1 \ CONTROL RELAY
206CR 2071
Il Col 207S0L || 1quip LINE
i I _ SOLENOID
_ S
| 208S0L HOT GAS REG.
| SOLENDID |
209TAS
— N 1 TEMPERATURE
16| U L7 1 CONTROLLER #1
[s] [o]
WHT | BLK
209NTC
S06CR FAN 1 FAN 2 ——
217PS2 2171 Pl 217z 217PS1  py73 OVERLOAD 7,  OVERLOAD 5175 ~ ~ COMPRESSTR
°L° ' =2 B _n__ B TB n__ B / CONTACTIR
217CON AUX

ALL DIMENSIONS ARE IN INCHES

SRR CEN TER CEN CER CHN AN O

IR TEN AN

@ @ W

2041

2031

REMOTE START
(RED WIRED

THIS PRINT MAY NOT BE
DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY
WITHOUT EXPRESSED WRITTEN CONSENT

CONFIDENTIAL AND PROPRIETARY

DESIGN BY: JJU

DRAWN BY: JJU
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sEnswsddEEns

DATE

DESCRIPTION OF REVISION

APPROVED BY

DATE: 11/4/08 PAGE 2 OF 3 & Machining Services
MC 10T 460/3/60
ELECTRICAL PRAVING 38186




N, TD/DESCRIPTION K. K. PARTE __QTY[TYPE N TD/DESCRIPTION K. K. PARTE __QTY[TYPE
430 | MC 10T 460V ELECT PGI 0438185 1. 0|PC 001 | MC_10T E-BOX 46073760 INDOOR PKG 0611753 ASSEN
440 [ MC 10T 460V ELECT PG2 0438186 1.0|PC 010 [ 194R-NJOBOP34ERL DISCONNECT G0A 3110006 1.0|PC
450 [MC 10T 460V ELECT PG3 0438187 1.0|PC 35-60 AMP_FUSES ALLEN BRADLEY FITS |
UP 70 10° BOX FOR 12° DEEP ADD |
3114004 ALLEN BRADLEY
020 [ HC-0100-41 TRANSFORMER I10OVA 3842102 1.0|Pc
100VA PRIMARY: 240 X 480 VAC, SECO
NDARY 120V_TRIPLE RATED
030 [PJEZSO0500 CONTROLLER, BLUE 4807770 1.0|Pc
T15VAC POWER _NTC PROBE INPUT, 2 D
IGITAL OUTPUTS, 1 SPST, 3 DIGIT BLU
E LED DISPLAY, CAREL
040 [ 100-COSDID CONTACTOR 1POVAC COIL 3100200 1.0|Pc
ALLEN BRADLEY
050 [ 100-C30DI0 CONTACTOR 1POVAC COIL 3100204 1.0|Pc
ALLEN BRADLE
060 [ CHMLD FUSED TERMINAL BLOCK BUSSMAN | 3510900 2. 0|Pc
070 [AJT40 OR LPJ40 FUSE 3500914 3,0|pPC
GOULD DR BUSSMAN
080 [ATDRI OR FNGRI FUSE 3500969 2. 0|pc
[ GOULD OR_BUSSMAN
090 [TRMZ OR FNM2 FUSE 3500020 1.0lpc
JLD DR _BUSSMANN
100 [[RU4 RELAY ASSEMBLY _1IOVAC COIL 0611285 1. 0 |ASSEN
m_lmOﬁ_NHODP _UDZW_I *| 010 [[RU4S-A110 RELAY 110VAC 4NO 4NC 3805005 1.0|PC
A RESISTIVE 3A INDUCTIVE _IDEC
*| 020 [SY4S5-05C RELAY SOCKET 3805002 1.0lpc
USE_WITH RELAY RU4S-A24, _IDEC
o ADVANCE _CONTROLS
110 [193-EDIDB_ RELAY 3.2-16 AMP 3103505 1.0lpc
310 @ @ 310 TEC FITS CONTACTOR MO5-C23
i ——— ALLEN BRADLEY
120 [ BOOF-PX20 _CONTACT 2NO 3121087 1.0lpc
COMPLETE LATCH __ALLEN BRADLEY
130 [[199-DRL_MOUNTING RAIL 3127100 0.7|pc
NOTE: SPC/BOX 1 METER LONG ALLEN BRADLEY
1. CUT DISCONNECTS ROD 6.5 AND DRILL #27 %(140 [ SCREW 10-32 X _3/8 PANHDPH SELF THRD ]| 7701027 8.0|pPC
100 PER PACKAGE SWAGEFLRM
040 HOLE .375 UP FROM CUT END PERPENDICULAR 150 [[1492-L3Q TERMINAL BLOCK (20 AMPY 3123021 | 13.0]|PC
TO TEE AT TOP. ALLEN BRADLEY
2, WIRE LENGTH FOR TEMP CONTROLLER AND %|160 [ 1492-EBL3Q END BARRIER (20 _AMP) 3123086 1.0lpc
SELECTOR SWITCH IS 277 ALLEN BRADLEY
%|170 [ 1492-ERL35 END ANCHORC 20750 AMP) 3123087 4.0|pPC
m. 3. USE GROUNDING STRAP 3807350 TO GROUND 1492°ERL35 EN
X2 TO FOOT OF TRANSFORMER. *[180 1492-L6G3Q_GROUNDING BLOCK (20 AMPY | 3123017 1.0(pc
4, USE RING TERMINALS 3802107 ON 115VL AND ALLEN BRADLEY
115SVN WHEN CONNECTING TO TRANSFORMER. *(190 1492-CJKS10_ JUMPER (20 AMP) 3123095 0. 1|PC
yo'T 5. USE RING TERMINALS 3802005 ON 126L1 AND " ALLEN BRADLEY
s 200 [ 1492-EBL6T END BARRIER (50 AMP) 3123085 2.0|pc
e 000 126L.2 WHEN CONNECTING TO TRANSFORMER. ALLEN BRADLEY
®p® 6. INSTALL GROUNDING WIRE TO DOOR. 210 [1492-LG6T GROUND BLOCK (50 AMPY | 3123178 2.0|pc
Tet. 1 CIRCUIT, 2 CONNECTIONS, GREEN/YE |
LLOW
220 [ 1492-L6T TERMINAL BLOCK (S0 AMP> | 3123003 3,0|pPC
ALLEN BRADLEY
. 230 [ 3234 3/4 CORD GRIP 3800477 3,0|pC
PLASTIC LOW PROF ILE_CORD GRIP . 45
0-. 709
%|240 [ T25F-C SPIRAL WRAP 3802300 1.0lpc
: 100 F1/PKG
) o e %|250 [ WIRE 10 GA THAN BLACK 3807018 6. 3|PC
e I = NN N E500" REEL
P 13 R 8 £ GBI Vo VY Y RV Y Y Y x|260 [ WIRE 12 GA THHN BLACK 3807001 | 16.3|PC
25007 REEL
*|270 [ WIRE 16 GA TFFN RED 3807011 | 28 3|PC
25007 REEL
0060 0000000000000 %|280 [ WIRE 16 GA TFFN WHITE 3807016 7.0|pc
25007 REEL
%|290 [ WIRE 1474 SOW-A 600V _BLACK 3807037 | 13.5|PC
10007_REEL
%|300 [ WIRE 1074 SOW-A BLACK 3807124 7.0|pC
U _H_ _H_ _N 310 [2723 1-1/8 PLASTIC HOLE PLUGS | 3807141 2.0|pC
HEYCO
iy x|320 [3083 7/8 PLASTIC HOLE PLUGS | 3807138 2. 0|pc
HEYCO
*|330 14-10R—M_TONGUE_RING NON-INSULATED | 3802107 2.0|pc
1000/PKG_PANDUIT
340 [GROUND STRAP 12 GA CE 6. 685" 3807350 1.0lPc
[ 6. 625" LONG WITH 174 NON INSULATE
D RING TREMINALS, (PI12-14R) _ DOUBL |
£ STRIPE WIRE SO GREEN/ YELLOW RATI |
1S 50/50, USE SAB CABLE HOZV=
*|350 To-10HDR-D TERMINAL RING NON-INSUL | 3802005 2.0|pc
[ S00/PKG_PANDUIT
360 [ BOOFP-SM32_SWITCH 3 _POS 3121053 1.0lpc
@n.W“ ALLEN BRADLEY
370 [ QUARTER-TURN EBOX LATCH 4530032 2.0|pc
[ INCLUDES:
' - 1000-U45-G, 1000-U142, 1000-14, 100
o 0-24, 1000-991
[ S £
@. 8 @ *|380 [STG-75 O-RING GASKET CONDUIT 3800204 4. 0|pPC
APPLETD
r L %|390 [B8465 3/4 LOCKNUT 3800610 4, 0|pPC
120360 *|400 [ WIRE 16/6 SOW BLACK 3807058 | 12.0|PC
250’ REEL
410 [CG-7575 CORD STRAIN RELIEF 3800473 1.0lpc
420 [ MC_7.51-20T STANDARD E-BOX GALVANIZ | 0437926 1. 0 |ASSEN
GALVANTZE
* PARTS NOT SHOWN ON%| 010 [SHEET 12 GA GALV, 48 X 120 9531200 | 30.0|PC
DRAWING DETAIL CHEMTREAT G-90 DRY 181, 2 LBS/SHEET
: ~J
ALL DIMENSIONS ARE IN INCHES ~ )
THIS PRINT MAY NOT BE DESIGN BY: JH DRAWN BY: JH s e
DUPLICATED, REPRODUCED, OR SHARED IN ANY WAY DATE: 8/24/09 PAGE 3 OF 3 & Machining Services
v T EXP VRIT N 4/14710| ADDED CORD GRIP JH
ETHAIT EXERESSED ATTEN:CINGSENY 3/10/10|MOVED FAN WIRES TO INSIDE HOLES| JH gq NQN-_ kmc\%\mg
8/24/09 |UPDATED COMPRESSOR WIRE GAGE JJU DRAWING NO.
I08/03/09|CHANGED TB NUMBERS JH .
CONFIDENTIAL AND PROPRIETARY [%8Z0%/ D TB NUMBERS L ELECTRICAL 438187
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