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ICE SYSTEMS '
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Service Manual



This product manual contains the information needed for the
setup, installation, initial start up, sanitation and maintenance of
the ice machine model CM 450 SL.

Keep it for future reference.

This manual is organized in the same way as the expacted use of
the machine, it begins with specifications, goes thru unpacking and
setup, shows where everything is; continues with initial start up,
then describes how it works. After that is the sanitation section,
followed by service diagnosis and repair.
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This ice machine is designed to be installed indoors, in a
controlled environment. it can operate safisfactorily under a wide
variety of conditions. However, Do NOT operate the machine
where it has not been designed for. Do NOT operate the machine
in temperatures it has not been designed for. Do NOT aperate the
machine above or below the voltage limits for the particular modal.
Do NOT operate the machine with too little or too much water
pressure.

Operational Limits

Minimum Maximum
Air Temperature 10°C-50°F  40°C-100°F
Water Temperature 5°C-40°F  40°C-100°F
Water Pressure 1bar (20 psi)  Sbar (80 psi)
Voltage (50 Hz model) 207 253

All models will fit a standard 560 mm (22") wide Scotsman fce
Storage Bin. Some exarnpla»s are:

» SLB260; SLB 375

In addition, there may be other bins that can be used, check
Scotsman's sales literature for application information.

Note: This machine fill the bin very full, up to the base of the ice;
machine,

Scotsman reserves the right to make design changes andfor
improvements at any time. Specifications and designs are subject
to change without notice.

Scotsman assumes no liabllity or responsibility of any kind for
products manufactured by Scotsman that have been altered in any
way, including the use of any parts and/or other components not

specifically approved by Scotsman.
TECHNICAL SPECIFICATIONS
DIMENSICNS REFR Lo e
MOEDL o OmE m XWHI20H
OVM40SLA| 560 | 507 |e96] 220200 | B0 | 30
cmasosLw| 560 | 597 |ess| om0 0

Pre-Installation:

Check the nameplats for electrica requirements. The nameplate is
located on the back of the ice machine.

Water:

There is no such thing as pure water. All water contains some
impurites. There are two ways water camies the impurities:
suspended and dissolved. Suspended solids can be filtered out.
Dissolved solids must be diluted or treated. Water filters are
recommended to remove suspended solids. Some filters have
treatment in them for suspended solids. Check with a water
treatment service for a recommendation.

Cube lce machines use more water than what ends up in the bin
as ice. While most water is used during ice making, a portion is
designed to “rinse” out the water system to keep hard water scale
from clogging up the machine. That water rinse, combined with
water filters, prolongs the times between needed water system
cleanhing.

Service Technicians: All models coverad here come set from the
factory at a “standard” water rinse, which is compatible with typical
water conditions. They may be adjusted to “Minimum® or

‘Maximum® water finse after start up. If the prior ice machine

worked acceptably well with the local water conditions, leave the
machine at the factory setting. If severe water conditions are
present, and water filters do not solve the problem acceptably,
adiust the machine to use more water. If water conditions are
excellent, adjust the machine fo use less water See the
Adjustments section.

adiustments; they are NOT factory defects and are NOT covered

Note: Waler use adjustmenis are customer convenience
by warranty.

ICE MAKING CAPACITY
(KGI24 HRS)
AIR COOLED MODELS
AMBWATER 2C 21T 15C 10T
10C 20 20 | 20 245
2T 185 20 210 215
2T 155 170 175 180
BT 120 155 160 165




.I ocation & Assembly:

The air cooled modals take room temperature air in from the back
and discharge warm air out the left and right sides. If installed in a
corner or with another cabinet next to the right side, an air baffie
could be installed on the back of the cabinet to minimize air
re-circulation.

A 15 mm (6 inch) minimum clearance on the back, left and right
sides is required for the proper operation and service of this
machine.

Unpacking and Assembly:

Begin with unpacking the ice storage bin. Remove the carton, and
using part of the carton as a cushion, tip the bin on its back to
remove the skid and attach the legs.

Retum the bin to an uptight position. Check the bin top gasket for
gaps and tears, fill any in with food grade sealant prior to plaging
the ico machinhe on the bin,

If the ice machine has not bean unpacked, do so now. Remove the
carton from the skid. Lift the ice machine off the skid directly onto
the bin.

[Note: The machine is heavy! Use a mechanical hoist if necessary. |

Secure the ice machine fo the bin with the hardware provided (two
metal straps and 4 bolts).

Cabinet Panel Removal;

1. Remove the top/iront panel by removing the two trumb screws
iocated on the uppar rear side and lift il to release it from the front
bottor tabs.

2. Remove the 4 screws of each side panel and remove it from the
_unit frame.

Plumbing:

’ All modeis require an adequate potable water supply and a gravity
drain. The recommendations for tubing are; Water supply to 3/8"
OD. Drain to be 3/4" OD.

Supply:

Air cooled models have 1 water supply connection, a 3/4* GAS
male at the back of the cabinet. Water cooled models have an
additional 3/4" GAS meale condenser inlet connection at the back
of the cabinet.

Brain:

Air cooled models have 1 gravity drain connection, 2 20 mm 0.D.
male fitting at the back of the cabinet.
It must be vented at the back of the cabinet.

Water cooled models have an additional condenser drsin, it is a
34" GAS male fitling at the back of the cabinet. Do not vent this
drain.

The ice storage bin have a 1 GAS female drain fitting out on its
base.

Insulation is recommended for the ice machine reservoir and bin
drains.

Follow all applicable codes

All SCOTSMAN ice machines are supplied from the factory
completely pre-wired and require only electrical power connections
to the wire cord provided at rear of the unit.

Make sure that the ice machine is connected to its own circuit and
individually fused (see data plate for fuse size).

The maximum allowable voltage variation should not exceed -10%
and + 10% of the data plate rating. Low voltage can cause faulty
functioning and may be responsible for serious damage to the
ovetload switch and motor windings.

NOTE. Al extemal wiring should conform to national, state and
local standards and reguiations.

Check voltage on the line and the ice maker's data plate before
connecting the unit.

1. Level the cabinet, use the leg levelers on the end of the legs to
adjust the cabinet height.

2. Wash out the bin, I desired, the interior of the bin could be
sahitized

3. Locate the ice scoop {if supplied) and have it available for use
when needed,

Final Check List:

1. 1s the unit located indoors in a controlled environment?

2. 1s the unit located where it can receive adequate cooling air?
3. Has the corect electrical power been supplied fo the machine?
4. Have all the water supply connections been made?

5. Have all the drain connections been made?

6. Has the unit been leveled?

7. Have all unpacking materials been removed?

8. s the water pressure adequate?

9. Have the drain connections been checked for laaks?

10. Has the bin interior been wiped clean or sanitized?

11. Have any water filter cartridges been replaced?



Reservoir; Contains the water charge used for every batch of ice.
Water Inlet Valve: Opens to allow water into the reservoir,

Purge Valve: Opens during the first part of harvast, when the
water pump restarts the water in the reserveir is diverted to the
drain.

Water Level Sensor: Controls the size of the ice cube by
measuring how much water is used in a cycle. It consists of a float,
stem and electtic eye. The stem will move slightly when the pump
is on, this is normal. As the machine makes ice the reservoir water
level will fall and the visible portion of the stem will stide down thru
the slot in the sensor body.

System Controller: Controls the complete operation of the ice
machine. Tums it on and off; switches it between cycles; shows
information via indicator lights; and shuts the machine down if
there is a problem.

Evaporators/Freezing Compartment: Location of the CM Desp
Cell Evaporators, ice forms on the evaporators and is released
when warmed up diring the harvest cycle. The freezing
compartment is fully insulated for maximum efficiency.

Cube Deflector: The slots in the inclined deflector let the water
falling from the evaporators back into the reservoir, but when ice
falls during harvest, the ice slides off into the bin.

Refrigeration Service Access Valves: Only to be used by a
certified technician. Allows access to the refrigeration system for
diagnosfic information.

Water Pump: Forces the water from the reservoir o the top of the

evaporator(s). The moloris separated from the reservoir water to
minimize contact with the water.

Compressor: The refrigerant vapor pump, it forces the refrigerant
to flow thru the refrigeration system tubing.

Hot Gas Valve: Closed during freaze, it opens during harvest to
dvert hot dischamge refrigerant gas into the inlet of the

evaporators. .

Condenser: Either air or water cooled, discharges the heat =

produced in ice making,



.System_cenmlleu

Indicator Lights:

Bin Full: ON when bin is full, goes ON and OFF ag ice fails
during a harvest cycla,

Freeze: ON when the unit is in the Freeze cycle, biinks
when a freeze mode is pending.

Harvest: ON when tha unit is in the Harvest cycle.

Clean: ON when the unit is in the Clean cycle, blinks when
preparing for a clean mode,

OFF: ON when the unit has been switched OFF, blinks
when the machine is preparing to shut OFF.

Water Error: ON when the confroller has idantified a
problem with the water system.

Refrigeration Error: ON when the controlier has identified
a problem with the refrigeration system.

LOW VOLTAGE INJOUT €
WATER VALVE
HOF GAS VALVE
CONTACTOR CO1L

FUTURE USE exmzp =

RESERVOIR & DISCHARGE
LINE THERMISTORS iy

BIN CONTROL SENSOR By =

BIN CONTROL SENSOR e

RESERVOIR WATER
LEVEL SENSOR

FACTORY USE ez

Cycle Definitions:

»

Freeze: The refrigeration system is operating to remove
heat from the evaporators. The compressor, fan motor (if air
cooled) and water pump are ON.

Harvest: The refrigeration and water systems are operating
to harvest the ice cubes. While the compressor is on for the
full cycle, the water pump will be off at the beginning and
inlet water valve will switch off befors the and.

Clean: The Inlet Water Valve opens to fill the reservoir, The
Water Pump starts. The Clean indicator fight is switched
ON. Amanually initiated rinse flushes the system.

HE VOLTAGE INJOUT
WAITER PUMP
AR COOLED FAN MOTOR

PUSH BUTTON
CONTROL SWITCHES

INDICATOR LIGHTS:
BIN FULL

n FREEZE

? HARVEST
CLEAN

OFF
ERROR LIGHTS:
= WATER

a REFRIGERATION

System Controller: Wire Connections, Push Buttons, and Indicator Lights



1. Remove the top/ront panel.
2. Locate the System Controller.

3. Switch on the electrical power. Note that the LED or indicator
lights all fashed on briefly.

4. Open the water supply valve,

5. Push and release the Freeze cycle push bution (the Freeze
indicator light will blink until the compressor starts). The next
several operations are automatic.

Initial Start (30 seconds)

The Freeze light will begin to blink.

The Hot Gas Solenoid valve wilt be open.

The purge vaive will be open.

The water purmp will be on.

Aiter 30 seconds, the hot gas valve closes,

The purge valve will shut and the inlet water vaive will opan
to fill the reservoir,

¢  The compressor starts.

Freeze Cycle:

»  The Freeze indicator light wil come ON. The machine will
stay in a Freeze cycle for many minutes. Siush may appear
in the ressrvoir, it is temporary and nomal.

»  Under certain conditions, the pump may stop for a few
seconds,

«  The fan motor (of air cooled models) wili begin to fum and
soon warm air will be forced out the back of the cahinet.

» The freaze cycle will continue until the water level in the
reservoir drops to its factory set point, then the Harvest
Cycle will begin.

Harvest Cycle:

The Harvest indicator light will be ON,

The hot gas valve will open. .

The purge valve will be open for 40 seconds.

The water pumg is stop, it will restart in < 40 seconds.
The purge valve closes.

The Inlet water valve will open for a short time.

The Bin Full indicator light will go on and off as ice falls
from the evaporators.

6. Machines are shipped from the factory with the purge level set
to accommodate average water conditions. To achieve optimal
machirie performance, st the purge level to the minimum setting.

Note: Whils the amount of water purge is adjustable, only those
instaflations with a water supply known to be axcellent (very soft)
should adjust to the minimum setting. See page 17 for purge
adjustment instructions,

7. The machine’s correct cube size should result in ice falling from
the evaporator in vertical strips of 8 - 10 cubes; the top 2 cubaes
might fall individually.

8. After about 6 minutes (first cycle after any restart) the mechine
will retum to a freeze cycle.

Note: After the first harvest, the controller wiil adjust the harvest

time as needed to release all ice.

9. The reservoir refills at the beginning of Freeze.

10. Fill out the Customer Evaluation and Warranty Registration,
Send it to Scotsman Europe.

11, Retum all panels to their normal position,

12. inform the user of the location and telephone number of the .

local service company. Also inform the user of the required
maintenance of the machine,

Notes On Operation:

1. The electric eyes signal the ice machine to shut off whenever
the bin becomes full. Afier the eyes sense that there is ice
betwsen them, the ice machine will shut off at the end of the next
harvest cycle. This last harvest cycle will be about 5 minutes long.

2. After the bin has fitled the ice machine will not be abie to restart
for 4 minutes. However, if needed, the Freeze button may be
pushed and the unit will restart,

For example: If ice is removed from the bin immediately after the
machine has filled up and shut off, the machine will not restart for
4 minutes.

3. if the bin controls sense a bin full signal before any water is
used (float stem up), the machine will shut off on bin full.

«



’ Adjustments:

I there was a problem during Initial Start Up:
if an error light came cn, check the following,
1. Water efror.

A water emor could have been delemmined by the System
Controller if the infet water valve does not fill the reservoir, or if the
water pump does not start and lower the water level.

2 Refrigeration error.

A refrigeration error could have besn determined by the System
Controller if the water temperaturs did not drop during the freeze
cycle. The confroller will next check the compressor discharge
_temperatuwre, If the discharge temperature is oo low, the
refrigerant error light will be switched on, and the machine witl
Shut Down.

Note: Reset and restart the machine by pushing and releasing
the OFF push button switch, and then pushing and releasing
the freeze push button switch.

How to adjust the water cooled discharge pressure

Water cooled models use a water regulating valve to control how
much cooling water flows thnu the water cooled condenser. At the
top of that valve, located in the right rear comer of the ice
machine, is an adjustment stam.

To Adjust;

1. Altach a refrigeration manifold gage to the discharge access
valve,

2. While the unit is in the freeze cycle, determine the discharge
pressure, it should be about 17.5 bar {245 PSIG).

3. if needed, rotate the adjustment stem to increase or decrease
the pressure:

A To increase discharge pressure {reduce water flow) rotate the
stam counter-clockwise.

B. To decrease the discharge pressure {increase water flow) rotate
the stem clockwise.

Remove the manifold when done.

Note: The water outlet temperature should be between 40+45°C
{100-110°F) when the valve is properly set,

Thermostatic Expansion Valve:

The TXV is adiustable so to control the flow of refrigerant into the
evaporators serpentines. Adiustment of TXV is required in order to
have the comect ice formation on the evaporators surfaces.
Refrigerant enters on the bottom and leaves from the top. When
ice is too thin on the upper part of the evaporators the TXV needs
to be open turning its adjusting stem counterciockwise by a quarter
tumn,

How to Adjust the Amount of Water Purge

Adjustment is done by use of the confrol butions on the System
Controller. Examine the next section to become familiar with the
System Controller befors baginning.

1. If the machine is ON, push and hold the OFF button for more
than 3 seconds, then release it. This switches the machine OFF.

2. Push and hold the OFF button for more than 3 seconds (just
until all LEDs flash on) then release it. Do not hold it in it too long.

3. Examine the green LEDs. They should have all flashed once,
then certain ones wilt have tumed on to indicate which purge level
the machine is set at. Thers are 5 levels of purge available:

e 1. Maximum Putge is when All 5 lights are ON. Use for
extreme water conditions. Note: This setting may extend
the Harvest cycle and reduce capacity.

e 2 Heavy Purge is when these 4 lights are ON: Freeze,
Harvest, Clean, QFF. Use for severe water condifions.

« 3. Standard Purge (factory setting) is when these 3 lights
are ON: Haryast, Clean, OFF. Use for moderate to severe
water conditions. '

* 4 Moderate Purge is when these 2 lights are ON: Clean,
QFF. This is for typical water conditions.

o 5 Minimum Purge is when this light is ON: QFF. For
excellent water conditions.

Adjust by pushing and relsasing the Freeze button. Pushing and
releasing the Freeze button increases the purge one level up to
the maximum, then it goes to the minimum,

4, The machine will automatically restart after 60 seconds of o
switch inputs, or restart the machine by pushing in and holding the
OFF button for more than 3 seconds, then releasing it. The unit
will thent be OFF. From there the machine may be placed in a
freeze cycle by pushing and releasing the Freeze button.



How To Operate The System
Controller

The System Coniroller is a microprocessor based device that
receives input from several sources and switches various
components ON and OFF,

its manual control is thru the use of the Push Button Control
Switches

1. Freeze Button. Pushing and releasing this button starts or
restarts the machine. The System Controller remembers what
cycle it was last in and retums to that cycle.

2. Harvest Button; Pushing and releasing this button will cause
the machine to go directly fo a Harvest Cycle. Can ba dons from
Freaze or Off. The machine will switch Off at the end of the
Harvest cycle.

3. Clean Button: Pushing and releasing this button will cause the
machine to only power the water pump for circulation of ice
machine cleaner. After the ice machine claaner has circulated for
about 10 minutes a second push of this button will switch on the
rinsing system to flush out the dissolved scale and ice machine
cleaner,

4, OFF Button: Pushing and releasing this button will switch the
machine OFF at the end of the next cycle. If the bution is pushed
and HELD for more than 3 seconds, the unit will switch OFF
immediately.

To Reset Machine {machine OFF, error light ON): First push
and releass the OFF button, then push and release the Freeze
button.

PUSH BUTTON
CONTROL SWITCHES

INDICATOR LIGHTS:
= BIN FULL

FREEZE

HARVEST
CLEAN

OFF

ERROR LIGHTS:
= WATER

=m REFRIGERATION

System Controller Indicator Light Description



This section is intended for the technician, It is not necessary for
the nermal operation and maintenance of the machine.

Freeze Cycle: Heat is removed from the water and discharged out
the condenser during the freeze cycle. As liquid refrigerant passes
thru the Themmostatic Expansion Valve, it enters the bottom of the
evaporators, and ice will form at the bottom first.

Harvest: When cubes need fo be released the Hot Gas Valve is

openend and Hot discharge gas flows directly from the
compressor to the svaporator inlets.

This warms up the evaporators and the surface of the ice frozen to
the evaporator surface melts. Ice then falls into the bin.

Water System:
Freeze:

The water pump forces water fo the top of the evaporators. The
un-frozen water falls thru the cube deflectors and back into the
reservoir. As water is tumed into ice, the water level in the
reservoir falls indicating to the System Controller that it is time to
begin the Harvest cycle.

Harvest:

At the beginning of Harvest, the water pump shuts off and the
_purge valve opens. The purge valve remains apen for 40 seconds.
No water will drain until the water pump restarts. The water pump
will start at a variable time depending upon the amount of water
rinse that has been set. After the purge valve has closad, the inlst
water valve opens and water flows into the ice machine. The water
valve will NOT be open the complete length of the harvest cycle.

The inlet water valve will "top off" the reservoir at the beginning of
the next freeza cycls.

The System Controller operates the ice machine by monitoring
several input measusres and switching vaticus loads on and off.

Controller inputs:

1. Reservoir waler temperature. This is measured by a
themistor located in the water pump outlet.

2. Discharge line temperature, This is measured by a thermistor
located on the compressor discharge line.

3. Water level. This is measured by an infrared sensor and float,
The float rises and falls with the water level, and switches the
sensor ON and OFF as it moves.

4. Bin fill fevel. This is measured by a set of electric eyes in the
cube autlet port. if ice fills the bin, it will block the “eyes".

5. Time. The controller measures and compares how long it takes
for various events to happen. It stores that data for future
reference,

Controiler Outputs:

A 24 volt:

1. LEDs {lights}

2. Inlet water valve
3. Hot Gas Valve
4, Contactor Coil

B. High Voltage {(230V)
s 1 Water Pump
e 2 Aircooled Fan Molor

s 3 Purge vaive



This section is intended for the technician. It is not necessary for
the normal operation and maintenance of the machine.

The System Controller operates the ice machine by monitoring
several input measures and switching various loads on and off.

Water System:

Water flows into the ice machine during the beginning of the
freezing cycle thru the inlet water valve. The water pump forces
water to the top of the evaporators mainly in the Freeze cycle.
Un-frozen water falls thru the cube deflector and back into the
reservoir. As water is tumed into ice, the water jevel in the
reservoir falls, and at the point where the cubes are fully formed,
the Water Level Sensor indicates to the System Controller that it is
time to begin the Harvest cycle.

During the Harvest cycle, water purge valve is energized for the
first 40 seconds white the water pump operates according to the
setting of the System Controller to drain out the water reach of
accumulated minerals from the bottom of the water reservoir. -

- Compressor

Water Cooled
Condenser

|
. Reservoir
I Drain

Water Pump

Refrigeration System:

The refrigeration system is similar to that of most commercial cuba
ice machines. Heat is removed from the water and discharged out
the condenser during the freeze cycle. As liquid refrigerant passes
thru the Thermostatic Expansion Valvs, it enters the bottam of tha
evaporators, and will form on the bottom first. When cubes need to
be released (Harvest) the Hot Gas Bypass Valve is opened and
hot discharge gas flows directly from the compressor to the
evaporator inlets. This warms up the evaporators and the susface

of the ice frozen to the evaporator surface melts. Ice then fails into
the bin,

Hot Gas Valve

Thermostatic
Expansion Valve

Water
Distributors

Cube
Deflector

inlet Water Valve

Water and Refrigeration
Schematic

-

Evaporators



‘W Freeze Cycle Operational Sequence

Assuming the machine has been operational, the Freeze cycle
begins with the end of the Harvest Cycle:

Water Iniet Valve is Closed
Water Pump is ON
Compressor is ON

Hot Gas Valve is Open

Systemn Controller Operation, Beginning freeze:

1. Switches on the Freeze indicator light and shuts off the hot gas
valve,

2. Opens the water valve to top off the reservoir. The controlier
checks that water fills the reservoir, if it does not fill up within 250
ssconds, the controller shuls the machine down, It will
autornatically try to restart in 20 minutss.

3. Measures and stores the discharge temperature,

4, Starts the fan motor (air cooled only). If the discharge
temperature exceeds the design maximum, shuts the machine
down on a Refrigerant Error.

5. Checks for a bin full” signal throughout the cycle.

6. Measures the reservoir water tempersature. If the machine is
operating correctly, the reservoir water temperature wiil fall at a
standard rate. The System Controller will be checking to see if the
water temperature fall matches that rate.

If not, it re-checks the discharge line temperature. If too low, it

- Shuts Down on a Refrigeration Error. 1f the discharge tempenature
is acceptable, the water system is checked by shutting off the
water pump and determining if the water level goes up enough. If
it does not, it is assumed that there is a water pump problem and
the machine Shuts Down on a Water Emor.

If the water level does “measure up” the water pump is restarted
and the System Controller then measures how long it takes to
lower the water level. If the water level does not fall, the machine
Shuts Down on a Water Error.

7. Onca per freeze cycle the machine will shut off the water pump.
It enly does this when the water temperature reaches a preset
minimum. The pump will only be off for a few seconds.

8. As the machine makes ice, the water lavel in the reservoir will
utimately fall to the Harvest Level (when the top electric eve in the
water level sensor is disrupted by the upper side of the slot).
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Note: If the freezo cytle exceeds the presst Maximum (50
minutes), the System Controller will Shut Down on a Refrigeration
Error.

8. The end of Freeze cycle will see the machine in this state:

Water level = below harvest position
Water inlet valve will be OFF

Water pump wili be ON
Comprassor will be ON

Hot gas valve will be OFF

Condenser fan will bs OFF

At this point Harvest begins and the System Controller switches
the Harvest indicator fight ON.

Restarts:

if the machine is restarting after it has shut off because the bin
was full, the first freeze cycle sequence is like this:

1. Purge valve is open

2. Pump starts

3. Purge valve closes

4. Water valve opens to fill the reservoir

5. Compressor starts

Note: [f there is a power interruption, the system controller will

jautomatically restart the machine with a process that begins with

getting the machine back to a normal state: the unit freezes for 30
seconds and then goes into a 6 minutes harvest. [t will then
proceed to a new Freeze cycle. While in an electrical restart mode,
the controller's Freaze light will be blinking - even when the

machine is in harvest,

Error Restarts;

The machine automatically attempts to restart 50 minutes after a
shut down. If another problem ocours in the next cycle, the
machine will attempt one more rastart If another problem ocours

in the next cycle, the machine will shut off and must be manually
reset.



Harvest Cycle Operational Sequence

The Purge Valve wili be open for 40 seconds.

The water pump shuts off, it will restart before 40 seconds. The
restart fime is based on the Purge Valve sefting.

The pump restarts and and pumps water out of the resetvoir unti!
the purge valve closes,

The inlet water valve will stay on for about 10 seconds to add
enough water to assist with the harvest.

The Hot Gas Valve will be open for the entire length of the Harvest
Cycle.

During the Harvest Cycle, ice will be falling from the evaporators
and between the bin control's electric eyes. The System Controller
monitors how long the ice falls and uses that time to detamine the
next harvest cycle’s length.

The first Harvest afyter a restart will take about 6 minutes to
establish a base line, then the time it took to release that ice is
used to detemnine the next havest cycle's length.

The maximum harvest time is 14 minutes.
If no cubes fall (or are sensed) by the end of the Maximum Harvest

Time, the machine senses a Reftigerant emor. if the next cycle
also produces a Refrigerant error, the machine will shut down.

Note: The last Harvest cycle before shutting off on Boin Full will be
6 minutes long.

Note: The machine will not restart for 4 minutes after switching
on Bin Full, unless the freeze button is pressed.
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Diagnostic Lights and Manual Resets

The controller will shut the machine off if a malfunction is sensed,
The confroller will restart the machine 2 times, with a 50 minute
interval between restarts.

If a malfunction is still present after the second restart the
machine will then shut off and must be manually reset. During the
restart interval, the machine will be off and a diagnostic code
indicated,

An exception to this is lack of water. When switched off because of
lack of waler, the machine will always try 1o re-fill the reservoir
every 20 minutes.

Another exception is a harvest emor. As before, thens must be two
consecutive harvest emors to trigger a machine shut-down. With
this changs, the controller will still shut down and restart the
machine after two consecufive harvest errors. However, if the
amors repeat two more consecutive times, the controller will shut
down and restart the machine again. If the machine registers two
mere consecutive harvast errors, the machine will again shut down
and must be manually reset.

Diagnostic Light Code Table
Ll;mnlmnﬂt Water light Refrigeration
f Llgnt
Blinks once Water pump will not .
landt i start Very long ice harvest
hrksicoand | ack ot water il No harvest ofico
Blinks three times | High Discharge
{and repeats Not used Temperature
Check for low
, Water valve leaking idischarge
Is ON all the time thru rapich h fure of long
freaze cycle
‘Check for thetmistor Check for thermistor
Both ON all the fime isetunpluggedor  iset unplugged or
failed failed




W Sanitation and Cleanj

it is the Users responsibllity to keep the ice machine and ice
storage bin in 2 sanitary condition. Without human intervention,
sanitation will not be maintained. Ice machines also require
occasional cleaning of their waler systems with a specifically
designed chemical. This chemical dissolves mineral build up that
forms duiring the jce making process,

Sanitize the ice storage bin as frequently as local health codes
require, and every time the ice machine is cleaned and sanitized.

The: ice machine's water system shouid be cleaned and sanitized a
trinimum of twice per year,

in Place Cleaning of the ice Machine Water System:

1. Remove all ice from the bin, Either save it in a sanitary
container or discard it. If the cleaning was planned, the ice
machine could be switched off the night bafore to minimize waste.
2. Remove the topdfront panel.

3. Push and release the Harvest button (this releases any ice that
may be on the evaporators and wanns them up).

4, Wait for the machine to finish the Harvast cycle (the machine
will stop).

3. Unloose the two trumb screws holding the water pumpiwater
level control assy and hook it fo the two screws placad on the
upper left side.

6. Pour 350 cc (12 ounces) of Scotsman lce Machine Cleaner into
the water sump then refit the water pump/water level control assy
fo its normal installed position.

WARNING - SCOTSMAN lice Machine Cleaner contains
Phosphoric and Hydroxyacetic acids. These compounds are
corrosive and may cause bums if swallowed,

DO NOT Induce vomiting. Give large amounts of water or
milk. Call physician immediately. In case of external contact,
fush with water. KEEP OUT OF THE REACH OF CHILDREN,

7. Push and release the Claan button. The Clean indicator light wilt
be biinking, and the pump will restart.

8. After the ice machine cleaner has circutated for 10 minutes,
push and release the Claan button. This starts the rinsing process.
The Clean indicator light will be ON,

Note: The rinse process flushes any residuai cleaner out of the ice
machine's water system,

9. Continue the rinsing process for 20 minutes, then push the off
button to switch the machine off.

10. Unloose the two trumb screws holding the water pumpiwater
level control assy and hook it to the two screws placed on the
upper left side.
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11. Remove from the upper side of the machine the evaporator
front covers than remove the cube defiector from the upper side of
the sump.

12. Pull out the water sump from the front of the machine then
place it with the cube deflector in a separate container.

13. Mix a solution of 250 ¢c (8 ounces) of Scotsman ice machine
cleaner and 4 liters {1 gallon) of warm (40+50°C - 95+1159F )
water. Use the solution fo scrub the water sump and cube
deflector in the separate container.

14. Go to the next step to sanitize the machine

15. Prepare a Sanitizer solution. Follow local codss for Sanitizer.

Note: A possible sanitizing solution may be made by mixing 1
ounce of liquid housshold bleach with 2 gallons of warm {40+50°C
- 95+115°F.) potable water.

16. Refit the water sump, the cubes deflector and the water
pump/water level control assy to its normal installed position as
well as the evaporator front cover.

17. Push and release the Clsan button again.

18. Pour 16 ounces of Sanitizer sofution info the reservoir water.
19. After the solution has circulated for 10 minutes push and
release the Clean button, This starts the rinse process. Sanitize
the ice storage bin while walting.

20. Continue the rinsing process for 20 minutes, then push the off
button to switch the machine off.

21. Push and releasa the Freeze button.

22, Retumn the frontftop panel to its normal position and secure it
to the machine with the screws.

1. Remove all ice.

2. Retnova baffle.

3. Switch ice machine OFF.

4. Mix a 1 gallon solution of warm (40+50°C - 85+115°F.) water
and sanitizer, Foliow loca! codes for sanitizer.

5. Wash or spray the entire interior of the ice storage bin with the
sanitizer solution. This includeas the bottom of the ice machine and
the inside of the door, the door gaskets (if any) and door frame.

6. Pour excess sanitizer into the bin to flush the drain system.

7. If the approved sanitizer requires a rinse, rinse all interior
surfaces with potable water.



It may become nacessary fo remove the water distibutors from the
top of the evaporator and clean (de-mineralize) them outside of the
ice machine.

1. Remove top/front panels.

2. Push and release the OFF button.

3. Remove the evaporator covers.

4. Reach over the water distributors and pull the hose off.

5. Push the two watsr distributors fo the right until the left end
clears its retaining slot, then pull the left end up.

6. Repeat for the back evaporator,

Water Distributor

fm@@
G

Removal of Water Distributor

7. Examine the top of the evaporators. The Water Distribution
Channels must be free from mineral build up. If build up is evident,
scrub the channels with Scotsman Ice Machine Cleaner and a
plastic bristle brush.

8. Examine the water distributors. Although they are made of a
material that is resistant to mineral build up, some may be present.
Soak or serub the distibutors in or with a solution of Scotsman lce
Machine Cleaner and warm potable water.
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9. Return the water distrbuters to their nomal installed position. c
9a. Snap the two distributors onto the water manifold. Place them
on the back evaporator, right end first Push the distributors far
enough to the right until the left end clears the refzining slot, then
relsase. Check that the distributors are seated properly.

8b. Place the water hose onto the back water distrbutors.

9c. Repsat for the front evaporator.

10. Push and release the clean button to fiush the water system,

11. After the machine stops, push and release the Fresze button,

12. Replace the evaporaior covers.

13, Replace the topffront panels.

Check That Water
Channels are Clear -

ada
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9 Additional Maintenance: Bin Controls, 8 Whils the vacwm deanar is an, biow sir from the inside of the
Q condenser thru the fins.

C. If grease is present, use coil cleaner on the condenser. Be sure

The bin controls use a system of infrared emitting and receiving to wipe up any excess coil cleaner.
components to sense the build wp of ice in the bin. They are
located at the bottom of the ice outlet port. They must be free of 6. Replace the left and right side panels.

mineral build up to function properly. To check:

1. Push and release the Fresze button.
1. Remove topffront panals.

8. Replace the top/front panels.
2. Push and release the off button,

Operational Characteristics:

3. Remove left and right side panels. {at 21°C ambient and 15°C water)
4. Remove the evaporator covers, Average Cycle Time: ................ 18' 45"
Average Freeze time: .................. 16" 30"
5. Remove the cube deflector. Average Harvest time.................. 2 20"
j‘ 6. Remove the water sump. System Pressures:
7. Remove the screws securing the metal shield first then the Air cooled

opfical ice level controf from the two sides of the unit basa.

Discharge pressure (beginning freezing):.......19 bar (265 PSI)
8. Examine the bottom of the optical ice level controls. There are Discharge pressure {end freezing): ............ 16.5 bar (230 PSI)
two sensors in each one. Check that they are clear of mineral buiid

. o ) . Suction pressure (beginning freezing):........... 4.5 bar (65 P38I)
up. They may be wiped clean with ice machine cleaner to assist in : L
romoval of the buid tp. Suction pressure (end freezing}:.................... 2.2 bar (3t P8I}
Water cooled
Note: Do NOT use abrasive materials or cleaner on the bin sen )
lenses. A soft toothbrush is an effective tool for cleaning these Discharge Pressure: .............cooooeeeceeevcrnnnnns
SBNSors. Suction pressure {beginning freezing):
Suction pressure (end freezing):........
Alr Filter Replacement { o)
. Typical Compressor Amps
1. Simply withdraw from its sliding frame the Air Filter from the
topdright back side of the unit for replacement/cleaning. Beginning freezing: ........ 60A
End freezing.................. 4.0 A
aTo Clean the Air Cooled Condenser
"’ Refrigerant Charge, R-404A
1. Ramove the topfiront panels. Arcooled................850 gr
2. Push and release the Off button. Water cooled...................... ar
Typical Harvest ice Weight

3. Remove the right and left side panels.
3-32Kg(65-71b)

4. Check the fan blade and condenser for grease or dust build up.

5. Clean or replace the air filter.

Because air flow is from the back of the cabinet in, the outside of
the condenser fins will have the most buitd up.

A. Place the inlet hose of a vacuum cleaner in the condenser.

t ] - | 15



Problem or Symptom Possible Cause

Probable Correction

Machine is OFF Bin is full, ice in cube port

Use same ice
. If all LEDs are out, check power supply,
Power is OFF, check LED's # OFF
. If all LEDs are cut and there is power,
Transformer is open check transformer output for 24 VAC

Urit has been switched OFF
CFF light is glowing

Push ad release Freeze button to restart
unit

Corrpressor will not start

Not enough water or water not sensed

Unit has Shut Down

Check for Refrigasation or Water Eror

Unitis OFF & Water diagnostic light is ON

or BUNKING Water purnp maffunction

Check water diagnostic light, if blinks onc
and repeats. Water pump or hose off

Water inlet valve malfunction

Check water diagnostic light, i it blirks 2

low water leval

Water inlet valve malfunction

Chack water diagnostic light, if ON
without blinking. The inlet water valve ma
be leaking thru rapidily

Unitis OFF & Refrigeration diagnostic light
is ON or BLINKING Low discharge or long freeze cycle

tf the Refrigeration hght is glowing
steadily. Low discherge termperature or 3

If the Refrigesation Eght biinks once and
repeats. Madimum length harvest cycle
wsed to releass ice

Hot gas valve faikre

Check hot gas valve cperation

High discharge temperatre

i the refrigeration diagnostic light blinks 3
temperatres

Harvest probiam

If the light blirks 2 times ard repeats.
Madmurm length harvest cycle uss, o ice
sensed

Urit doesn't go into harvest-exceads

Push ard release OFF button. Push and

maximum freeze time release Freeze button. Check aperation
Push cube size float down and check
operation
Exveeds madmum harvest time Check for cause of long harvest cycle
&itmandbuﬂmbiagnmticightsare T sersors out of range ;';n?hcemetermmresmsetlmm
Same but 1 light is ON  [Reservoir termperature wiong Reset and check water temp, and sersor
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times ard repeats. Slow or no water filt or

{
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"-. Problem or Symptom

Possible Cause

Probehle Correction

Linit is OFF because of a Harvest Prablem|Bin controls did not sense ice faliing, urit

stayed in havest until the mapdmun
harvast ime run out

Chack bin condras. The bin full light
should be OFF. Ifitis ON or BLUNKING the
bin controls may be dirty. Cleanif dirty.
The board ard bin contrds may also need
10 be checked.

Push and release OFF button. Pushand
release Freeze button. Check machine
operation. Check if ice is made and
harvest

Bin contrals or Systemn Cortrolier may
have failed

See "Unit doesn't shut OFF below...

Other camponents may have failed

Check the next page

‘ Cubes are too large

®

Cube size contral float is sticking

Check/clean

Cubes are too small Not enough water Check for leak in resarvoir
Low ice capacity Cirty condenser or filter Repiace fitter, clean condenser
Recirculation of air Block air re-ciculation or move machine
Low refrigerant charge Check system. If there is a low charge,
find the leak, recover the refrigerant,
repair the leak, replace the dryer,
evacuate and weigh in the nameplate
charge
Uit does not shut off Bin contrd systern may have failed Check bin cortrals. Check bin ful light, if
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off, place sornething between the electric
eves, The bin ful light should begin to
biirk (after 20 seconds of continuous
blockage it will glow steadity). if not,
check operation of electric eves by
upkunging # 4 and jumping out the two
pins on the contraller (first discharge any
static electricity by touching the cabinet
with the todl). If the bin full light blirks,
replace the bin controls. If it doesn't biink,
replace the controller. Note: Leaving # 4
unplugged and jumped for 20 seconds will
shut the machine down.on a binfull {at
the end of the harvest cycle). It will restar
after 4 minutes or may be reset by
pushing the Freeze button




Probiem or Symptom

Possible Cause

Probable Correction

Fan motor doasn't tum. Refrigeration light Open motor windings o seized bearings {Replace fan mator
may be ON steadily or blinks 3times and
repeats
No power 1o fan motor an motor unplugged, check for voltage
from controlier. ¥ none, replace controller
Pump moter doesn't Tum Open rotor windings or seized bearings |Replace pump

No power 1o pump Check electrical connections. If the unitis
in Freeze, Gean or Harvest the pump
should have powes to it. I not replace the
Systern Controiter

Hot gas valve doesn't open Open solencid cail Replace hot gas valve

Stuck valve Replace hot gas vaive

No power 1o cail in Harvest

Check wire connections. If OKreplace
System Contrdlier '

Hot gas valve leaks thru {wanm tube Mechanical problem in valve Replace valve

termperatires on hoth sides of the valve

during freeze}

Waiter inlet valve doesn't open Open sdencid cail Replace valve
Stuck valve Replace valve

No poweer to valve {sarly part of harvest)

Check wite connections. if OKreplace
System Cantroller

Wiater inlet valve doesn't flowenough  |Restriction in water supply Check water filters and/or irlet screen
water
Water irlet valve leaks thru Mechanical problemn in vaive Replace valve
Compressor dossn't wark Uret in Cean cycle Push and release Freeze button
Cortactar caii open Replace cotactor
Open starting components (heck and replace
Open windings Check and replace camgpressor

Water level too low or nat sensed
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Uit rust be full of water before controlle
will start compressar, Check water level
and sensor and hamess




Inlet Water Valve

1. Remove the topfiront panals.

2. Shut off the water supply.

3. Push and release the OFF button.

4. Disconnect the water inlet hose from the water infet valve fitting.

3. Unloose the screw securing the metal plate of the water hook up
to the rear of the machine frame.

6. Move the water hook up assy outside then unloose the clamp
and disconnact the outiet tube.

7. Pull the wire hamess off the inlet water vaive.

O 8. Remove screws holding the inlet water valve to the metal plate
and pull the valve away.

9. Reverse to reassemble paying attention to insert the water drain
fitting into the water drain rubbertube.

10. Push and release the Freeze button.

11. Replace the topfront panel and reconnect the water inlet hose.
Alr Filter Replacement

1. Remove the topront panels.

2. Push and release the Off button,

3. Slide up the airﬂilerfrﬁm its bracket.

4. Check the condenser for grease or dust build up. Clean as
™ peuired,

5. Replace the air filter,
10. Push and release the Freezs button.

1. Retum the topffront panels to their original position securing
them with screws,

Water Pump
1. Disconnect the elecirical power.

2. Remave the topffront pansls.
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3 Unloosethetwotrmbscawssemingmewatarwmlwatei
ieve! control assy to the unit frame,

4. Unicose the two screws securing the water pump meta
protection to its bracket and remove it.

5. Unplug water pump from its electrical connection.
6. Disconnect the outiet tube,

7. Remove the screw securing the water pump to its bracket anc
pull it out.

8. Reverse to replace.

10. Replace top/front panels.

11. Re-connect electrical power.

Removal and Replacement: System Controller

1. Disconnect the electrical power.

2. Remove the fop/front panels,

3. Remove screws and the front cover of the controt box.
4, Unloose the scraw holding controiter to cabinet,

5. Touch a metal surface to discharge any static electricity.

6. Pull controfler out slightly and unplug alt electrical connections.

[Note: Do NOT touch the back of the controller,

7. Carefully remove the new controller from its packaging. Again,
do NOT touch the back of the controlier.

8. Plug all electrical connectors into the new controfier,

9. Re-atfach the controller to the cabinet.

10. Refit the front cover of the control box.

11. Switch on the electrical power. All LEDs should lite up.
12. Push and release the Freaze button.

13. Replace the top/ront paneis.

Electric Eyes (Bin Control Sensors)

These must be replaced as a set.

1. Remove topfront panels.



2. Push and release the Off button.
3, Ramove left and right side panels.

4. Unplug both from the System Controfier (#3 and #4),
5. Remove the water pumpiwater level control assy.

6. Remove evaporator covers and cube deflector.

7. Unlogse the screws hoiding the two metal shields then the
screws securing the bin controls to the frame,

8. Pull them up from the t_lnit base,

9. Reverse to reassemble paying attention to insert the bottom
metal plate into the slot on each side of the freezing compartment.

Removal and Replacement of Float Stem
1. Remove topifront panels.

2. Push and hold the OFF button. Release it when the machine
stops. '

3. Unloose the two tumb screws and remove the water
pump/water level sensor assy.

4. Unloose screws and remove the metal protection.

5. Lift the pump and mounting plate up enough to remove the fioat
from the stem.

6. Pull up on float stem, reach under pump bracket and pull the
fioat off the stem.

7. Pull stem out and reverse to replace.
Removal and Replacement: Water Level Sensor
1. Follow the Float Stem removal procedures first.

2. Trace wire hamess from water level sensor to the System
Controller (#2). Unplug the hamess from the controlier.

3. Push in the bottom of the pump mounting plate the two plastic
hooks and remove the water leved sensor.

4, Reverse to reassemble.

Water Temperature Sensor

Note: This sensor is replaced as a set with the Discharge
Temperature Sensor.
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1. Remove topifront panels,
2. Push and release Off button,

3. Remove left side panel.

4. From the upper side of the machine locate water temperature
sensor (inserted into pump discharge hose).

5. Rise a litle bit the pump discharge fill to have the water
femperature sensor out from the evaporator compartmant then pull
out fo remove.

6. Trace back to system controller, unplug from #5.

7. Remove the Discharge Line temperature sensor (see the next
page).

8. Reverse to reassemble.

Retnoval and Replacement: Fan Blade and/or Fan Motor
1. Disconnect electrical power.

2. Remove topfiront and side panels.

3. Remove the screws sectring the condenser to the cabinet and
pull it out for few centimeters (a couple of inches).

4. Remove the 4 screws hoiding the fan motor bracket to the
condenser shroud.

5. Unplug the fan motor.

6. Carefully remove the fan motor, biade and brackets from the ice
machine cabinst.

7. Replace the motor or blade as needed.

Removal and Replacement: Transformer/Contactor

1. Disconnect electrical power.

2. Remove topfiront panels.

3. Remove the screws securing the metal cover to the control box.

4. Disconnect the wires connected to the inlet (230V) and to the
outlet (24V)} to the transformer or the same fo the contactor

5. Remove 2 screws and the transformer/contactor from the
control box,

6. Reverse for the instafation,

T



. [Note: The contactor col is 24 voit ]

7. Check operation of the components reconnecling to the
electrical power.

Note: If the fransformer is not supplying power, check the system
controller for blacking at the top cohnections. if the connections
appaar to have blacked, replace the system controller before the
transformer is replaced.

Discharge Line Temperature Sensor

Note: This sensor is replaced as a set with the Water Temperature
Sensor.

1. Remove topifront panels, push and release the Off button.
2. Remove loft side panel.

3. Locate discharge line sensor. it is attached to the discharge line
of the compressor.

4. Un-snap the clip holding the sensor to the discharge line.

3. Trace the sensor wires back to the controller, they are plugged
into #5 with the water temperature sensor, and must be replaced
with it.

6. Reverse 1o replacs, be sure that the discharge line sensor is 6"
up from the comprassor discharge port.

[Note: Route wires so they do NOT contact the discharge fine. |

Note.: The sensor for the Discharge line is marked with a
small piece of yellow tape. Do not reverse the sensors.
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Refrigeration Svstem C I

Due fo the expected level of training and experience of a
refrigerafion mechanic, detailed instructions regarding the
replacement of refrigeration components will not be presented.
However, critical items will be noted here.

Refrigerant:

1. This ive machine uses R-404A or HP62 as a refrigerant. [t has
several unique characteristics.

A ltis a near-azeotrope, and must be liquid charged,

B. It must use polyol ester refrigerant oil, and that il is very water
absorbent. The system must nof be open for more than 15
minutes.

C. An electronic leak datector capable of locating HFC-134a type
refrigerant must be used to iocate refrigerant leaks.

D. A special HFC type liguid line dryer must be used.

E. When evacuating, use of an electronic micron gage is
recommend. Evacuate to 300 microns.

Liquid Charai

Because R-404A is a near-azeofrope, onty liquid refrigerant can be
used to recharge the reftigeration system. To do that may take
some special technicues:

Required tools

Electronic scale
Refrigerant manifold

Two service valves

Sight gtass or charge faster

1. Use an electronic scale to measure the charge.

2. Place a drum or cylinder of R-404A on the scale, valve side up
(R-404A disposable cylinders have an intemal dip fube and
dispense liquid refrigerant from the vaive when it is upright}.

3. Attach the service valves to the low and hi charging hose of the
refrigeration manifold and screw them to the ice machine access
valves. Attach the charging hose to the cylinder of R-404A. Open
the cylinder's valve and purge the hose to the manifold.

4. Close the low side service access valve,
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5. Open the discharge side manifold vaive and weigh in the name

plate charge. After the charge is weighed in, wait a few minutes

and re-check the scale.

6. If all of the refrigerant charge has not been weighed into the
discharge side, it must be carefully added thru the low side. Close
the discharge service access valve.

1. With a sight glass or charge faster in the hose to the low side
port, start the ice machine.

8. Open the low side service access valve.

9. Crack open the low side manifold valve and watch the scale and
sight glass. Open and close the low side manifold valve to flow
liquid into the manifold but flash off to vapor before it enters the

stiction side of the refrigeration system. This should only be & few
ouncss at most.

10. After the scale equals the comect charge, shut off the valve on
the rafrigerant cylinder.

11. With the ice machine running and the discharge access valve
closed, open both manifold valves to allow the refrigerant in the
hoses to enter the system.

12. Shut the suction service access valve.

13. Remove the refrigeration manifold gages and service valves
from the ice machine refrigerant system,

14. Replace and tighten all caps.
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