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Section 1

Warranty Coverage

SECTION 1 - WARRANTY COVERAGE

The following Warranty outline 15 provided for your
convenience. For a detailed explanation, read the war-
ranty bond shipped with each product,

Contact your local Manitowoce representative or Mani-
towoe lee, Inc. if you need further warranty information.

Parts

Manirowoc warrants the ice machine against de-
fects in materials and workmanship, under normal
use and service, for three (3) vears from the date of
original mstallation.

The evaporator and compressor are covered by an
additional two (2) vear (five yvears total) warranty
beginning on the date of the original installation.

Labor

2

Labor required to repair or replace defective com-
ponents is covered for three (3) years from the date
of original installation,

The evaporator is covered by an additional two (2)
vear (five years total) labor warranty beginning on
the date of the original installation.

Exclusions from Warranty Coverage
The following items are not included in the ice machines
warranty coverage:

[

Normal maintenance, adjustments and cleaning as
outlined in this manual.

Repairs due to unauthorized modifications to the
ice machine, or the use of nonstandard parts with-
out prior written approval from Manitowoc Ice,
Inc.

Damage caused by improper installation of the ice
machine, electrical supply, water supply or drain-
age, or damage caused by floods, storms, or other
acts of God.

Premium labor rates due to holidays, overtime, etc.;
travel time; flat rate service call charges; mileage
and miscellancous tools and material charges not
listed on the paymenmt schedule. Additional labor
charges resulting from the inaccessibility of the ice
machine are also excluded.

Parts or assemblies subjected to misuse, abuse, ne-
glect or accidents,

Damage or problems caused by instailation, clean-
ing and / or maintenance procedures inconsisten!
with the technical instructions provided in the In-
stallation Manual and this Owner/Operator Use
and Care Guide,

Authorized Warranty Service

To comply with the provisions of the warranty, a refrig-
eration service company, qualified and authorized by a
Manitowoe distributor, or a Contracted Service Repre-
sentative must perform warranty repairs.

1-1
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Section 2 Installation References

SECTION 2 - INSTALLATION REFERENCES

DIMENSIONS

{All dimensions are in inches)
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Figure 2-1. DIMENSIONS




Section 2 Installation References
LOCATION OF ICE MACHINE HEAT OF REJECTION
Air Temperature Series Heat of Rejection®
Minimam Maximum Ice Machine Air Conditioning** Peak
35°F (1.7°C) 110°F (43.3°C) B1300 24,000 35,500
B1800 31,000 45,000

A Caution

The ice machine must be protected if it will be sub-
jected to temperatures below 32°F (07C). Failure
caused by exposure to freezing temperatures is
not covered by the warranty. See REMOVAL
FROM SERVICE /WINTERIZATION in the Own-
er{ Operator Use and Care Guide.

Locate your machine away from heat-generating
equipment and direct sunlight. Manitowoc ice ma-
chines operate most efficiently when:

* LOCATED IN A CONTAMINANT-FREE AREA

Air-cooled models are particularly vuinerable,
and should be installed in an area that is free of air-
bome contaminants.

= HAVE PROFER CLEARANCE AT TOP SIDES
AND REAR

Adequate air flow through and around the ice ma-
chine is essential for maximum ice production and
long component part life.

SELF-CONTAINED AIR-COOLED MODELS
- 8" minimum clearance on the sides and th= top,
- 5" minimum clearance in the back

WATER-COOLED AND REMOTE AIR-COOLED
MODELS

There is no minimum clearance required, but 5" on
the top, sides and rear is recommended for efficient
operation and servicing,

" B.T.U./Hour
** Because the heat of rejection varies during the ice
making cycle, the figure shown is an average.

lee machines, like other refrigeration equipment, reject
heat through the condenser. 1t is helpful to know the
amount of heat rejected by the ice machine when sizing
air conditioning equipment where self-contained air-
cooled ice machines are installed. This information is
also necessary when evaluating the benefits of using
water-cooled or remote condensers to reduce air
conditioning loads. The amount of heat added to an air
conditioned environment by an ice machine using wa-
ter-cooled or remote condenser is negligible. Knowing
the amount of heal rejected is also important when siz-
ing a cooling tower for a water-cooled condenser unit.
The peak figure is used for sizing the cooling tower.

[ )



Section 2

Installation References

ELECTRICAL FUSE SIZES/CIRCUIT

AMPACITY
A Caution

All wiring must conform to local, state, and na
tional codes.

VOLTAGE

The maximum allowable voltage vanation is + /- 10%
of the rale voltage al ice machine start-up (when the
electrical load is highest.)

FUSE/CIRCUIT EREAKER

A separate fuse/circuit breaker must be provided for
each ice machine. Circuit breakers must be HA.CE.
raled (this does not apply in Canada).

MINIMUM CIRCUIT AMPACITY

The minimum circuit ampacity is used to help select the
wire size of the electrical supply. (Minimum circuit am-
pacity 1s net the ice machine's running amp load.) The
wire size (or gauge) is also dependent upon location
materials used, length of run, etc, and therefore must
be determined by a qualified electrician.

A WARNING
The ice machine must be grounded in accordance
with the National and Local Electrical Code.
Air-Cooled Water-Cooled Remuote
Valtage Maximum Minimum Maximum Minimum Maximum Minimum
lee F_'_I"'"l-'-'*' Fuse/Circuil Circuit Fuse/Circuit Circuit Fuse/Circuit Circuil
Machine Cycle Breaker Ampacity Breaker Ampacity Breaker Ampacity
208-230/1 £ 6l A 19.1 3 17.8 30 19.1
B1300 208-230/3/ 60 20 126 20 11.3 20 122
220-240/1/50 30 205 1] 19.2 30 21.6
380-415/3/50 N/A MN/A N/A N/A 15 8.6
208-230/1/60 40 284 40 5.8 40 28.1
Bl 208-230/3 /60 30 19.6 30 17.9 30 19.3
220-240/1/50 40 24.5 4 226 40 232
380-415/3/50 N/ A NS A N/A N/A 15 97
NUMBERS LISTED ARE AMPS

2-3



Section 2 Installation References

ELECTRICAL WIRING CONNECTIONS

SELF-CONTAINED ELECTRICAL
CONNECTIONS

A Cautbion

The diagrams are not intended to show proper
wire routing, wire sizing, disconnects, etc., only
the correct wire connections. All electrical con-
nections and routing must conform to local and
national codes.

SELF-CONTAINED ICE MACHINE
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Figure 2-2. SELF-CONTAINED ELECTRICAL WIRING CONNECTIONS
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Installation References

REMOTE ELECTRICAL CONNECTIONS

A Caution

The diagrams are not intended to show proper
wire routing, wire sizing, disconnects, etc,, only
the correct wire connections. All electrical con-
nections and routing must conform to local and
national codes.

SELF-CONTAINED ICE MACHINE
208-230/1/60
With single circuit model condenser
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SELF-CONTAINED ICE MACHINE
220/240/1/50
With single circuit model condenser
: FAN MOTOR IS #6625 WaLT
]
1
:
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The single circuit condenser should be wired directly to
the ice machine's electrical panel. The condenser fan
runs only when the ice machine is operating.

SELF-CONTAINED ICE MACHINE
220/240/1/50
With single circuit model condenser
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Figure 2-3. REMOTE ELECTRICAL WIRING CONNECTIONS
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Installation References

WATER CONNECTIONS AND DRAINS

A caution
Plumbing must conform to local and state codes.
Female Tubing Size
Water Water Pipe Filling Up to Ice Machine
Location Temperature Pressure (EPT.) Size Fitting
lce Making 33"F (.6°C) min. 20 psi min.
Water Inlet 90°F (32.2°C) max. 80 psi max. 3/8" FET. 3/8"
Ice Making R )
Water Drain - - 1/2" FRT. 1/2
Condenser Water 33°F (.67 C) min, 20 psi min.
[nlet o0°F (32.2°C) max. 150 psi max. 1/2" EET. 1/2"
Condenser Water
Dirain - - 1/27 EET. 1/2%
Bin Drain - - 3/4" FPT. 34
FPT, - Female Pipe Thread
m‘;ﬁfﬁﬁﬁ‘-}‘ﬁg D CoNDENSER WATER
W EPT DRAIN TUBING
ICE MAKING WATEH vE LD
INLET TLISIM
3 MIN, LD
S CONDENSER WATER
ICE MAKING WATER = IRLET FITTING
INLET FITTING A EFRT
Y0 ERT _\". o
= CONDENSEA WATER
== |I' {NLET TiFEMNG
18T VENT --x’/ W MINC[D
WATER
SHUT-OFF
| WALVE
| ( v |
ﬁl 4 ; b J
| P 2
LA -ﬂ
)/ | | IOE MAKING WATER
DRAIN FITTING
= i FRT
BIM OHAN \
FITTING MCE MAKRNG WATER
AT FPRT. DRAMN TUBING
TENIN 1D
VENT
BN DRAN
TUIBNG OPEM, TRAPPFED OR
3TN 1D VENTED DRAIN SV1004

Figure 2-4. TYPICAL WATER SUPPLY DRAIN INSTALLATION
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Installation References

COOLING TOWER APPLICATIONS
(Water-Cooled Models)

A water-cooling tower installation does not require
modification of the ice machine. The water regulator
valve for the condenser continues to control the refrig-
eration discharge pressure. It is necessary to know the
amount of heat rejection and the pressure drop through
the condenser and the water valves (inlet and outlet of
the ice machine) when using a cooling tower on an ice
machine.

= Water entering the condenser must not exceed 90°F
(32.2°C).

= Water flow through the condenser must not exceed
5 gallons per minute.

+  Allow for a pressure drop of 7 psi between the con-
denser water inlet and the outlet of the ice machine.

»  Water exiting the condenser must not exceed 110°F
(43.3°C).

*  Refer to page 2-2 for Heat of Rejection Rating,.

Air temperature around the condenser

Minimum Maximum

-20°F (-28.9°C) 130°F (54.4°C)

REMOTE CONDENSER/
LINE SET INSTALLATION
Remote
Single
lee Circuit Line®
Machine Condenser Set
B1300 BC1395 RL-20-HP81
RL-35-HFE1
B1800 BC1R95 RL-50-HPS1
* Line set size: Discharge 1/2"
Liquid 3/8"
=

Condensers must be mounted horizontally with the fan
maotor on Il.'}]:‘ll.

GENERAL

Remaote condenser installations consist of vertical and
horizontal line set distances between the machine and
condenser. When combined, they must fit within ap-
proved guidelines, These guidelines, drawings, and cal-
culation methods must be followed to verify a proper
remote condenser installation,

WARRANTY NOTE

The sixty (6()) month compressor warranty, including
the thirty-six (36) month labor replacement warranty,
will not apply when the remote ice machine is not in-
stalled according 1o specifications, or the refrigeration
system is modified with a condenser, heat reclaim de-
vice, or parts and assemblies other than those manufac-
tured by Manitowoc Ice, Inc., unless Manitowoc lce,
[nc. approves these modifications for specific locations
In writing.

COWNWARD
HOFIZONTAL
SPIRAL

Figure 2-5. ROUTING OF LINE SETS

(i



Section 2

Installation References

ROUTING OF LINE SETS

Follow these guidelines when routing refrigerant lines.
This will insure the proper performance and service ac-
cessibility to the ice machine. A 2-1/2" (6.35 cm) round
hole in the wall or roof is needed for tubing routing.

Note
he line set end with the 90° bend connects to ice
machine, The straight end connects to the remote
condenser.

1. Make the service loop in the line sets as shown. This
permits easy access to the ice machine for cleaning
and service. Hard ridged copper should not be
used at this location.

Never forma trap in refrigeration lines. Refrigerant
oil must always be free to drain toward the ice mak-
er or the condenser. The trap formed by the service
loop is part of the ice machine’s design.

Excess tubing must be routed in a downward hori-
zontal spiral and supported to assure it does not
collapse. Do not coil tubing vertically.

tJd

3. Refrigerant lines located outdoors should be kept
as short as possible, and must be run to prevent
traps.

REMOTE CONDENSER

MAXIMUM LOCATION DISTANCES

PHYSICAL LINE SET LENGTH:

100 FT. (30 M) MAXIMUM

The ice machine compressor must have the proper oil
return. The receiver capacity is only designed to hold
the nameplate charge. This is sufficient to operate the
ice machine in ambient temperatures of -20°F (-28°C)
to +130°F (54.4°C) with line set lengths up to 100 ft.

LINE SET RISE: 35 FT. (10 M) MAXIMUM
LINE SET DROP: 15 FT. (4 M) MAXIMUM

Line set rises, drops, or horizontal runs greater than the
maximum distance allowed will exceed the compres-
sor start-up and pumping design limits and will result
in poor oil return to the compressor.

CALCULATED LINE SET DISTANCE:
150 FT. (45 M) MAXIMUM

To eliminate the combination of rises, drops, and hori-
zontal runs exceeding the compressor start-up and
pumping design limits, one of the following calcula-
tions must be made:

Step 1. Insert measured rise (R) into formula and mul-
tiply it by 1.7 to get a calculated rise.
Example: A condenser located above the ice
machine 10 ft. has a 17 ft. calculated total (10
ft.x1.7=17ft)

Insert measured drop (D) into formula and
multiply by 6.6 to get a calculated drop.
Example: A condenser located below the ice
machine 10 ft. has a 66 ft. calculated total (10
ft. x 6.6 = 66 ft.)

Insert measured horizontal distance into for-
mula. Mo calculation is necessary.

Add the calculated rise, calculated drop, and
horizontal distance together to get the total
calculated distance. If 150 ft. total calculated
distance is exceeded, the condenser must be
moved to a new location which permits prop-
er equipment operation.

Step 2.

Step 3.

Step 4.

Important
If a line set rise if followed by a line set drop, a se-
cond line set rise cannot be made,
-OR-
If a line set drop is followed by a line set rise, a se-
cond line set drop cannot be made.

MAXIMUM LINE SET DISTANCE FORMULA

Step 1. Measured Rise (35 ft. (10 m) Maxirmum)
Step 2 Measured Drop (15 ft. (4 m) Maximum)

Step 3. Measured Horizontal Distance (100 £, (30 m) Maximum) =
Step 4. Total Calculated Distance (150 ft. {45 m) Maximum)

x1.7=
x 6.6 =

Calculated Rise
Calculated Drop

Horizontal Distance
Total Calculated Distance

T

. |

o

1
( =

|
V1164

|
1 F T =

— /| |

R L
!
Y1185 1154

-

Combination of
Rise(s) with Horizontal

Combination of
Drop(s) with Horizontal

Figure 2-6. LINE SET MEASUREMENTS

Combination of
Rise and Drop with Horizontal

2-8



Section 3

Maintenance

SECTION 3 - MAINTENANCE

WATER LEVEL/ICE THICKNESS CHECK

Routine adjustments and maintenance procedures are
not covered by the warranty,

WATER LEVEL CHECK
Check the water level while the machine is in the freeze
mode and the water pump is running,

The correct water level is approximately even with the
offset in the water trough.

The tloat valve is factory set for the proper water level,
Make the following adjustments if necessary:

1. Loosen the two screws on the float valve bracket,

2. Raise or lower the float valve assembly as needed,
then re-tighten the screws.

3. If further adjustment is necessary, carefully bend
the float arm to achieve the correct water level,

WATER LEVEL TO BE
148" TO /2" ABOVE
IMPELLER HOLISHG

B 1435

Figure 3-1. WATER LEVEL CHECK

ICE THICKNESS CHECK
The ice thickness probe is factory set to maintain the ice
bridge thickness at 1/8” (3.18 mm).

Make sure the waler curtain is in place when perform-
ing the Ice Thickness Check. The water curtain prevents
water from splashing oul of the water trough.

Inspect the bridge connecting the cubes. The bridge
should be approximately 1/8" (3.18 mm) thick. Follow
the steps below if any adjustment is needed.

1. Turn the ice thickness probe adjustment screw
clockwise to increase the bridge thickness or coun-
terclockwise to decrease the bridge thickness.

MNote

A 1/3 turn of the adjustment screw changes the
ice thickness approximately 1/16" (1.59 mm).

2. Make sure that the ice thickness probe wires and
brackel do not restrict movement of the probe.

e
——

ol 18" ICE

THICK

-I NESS

v iz08

Figure 3-2. ICE THICKNESS CHECK
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Maintenance

CLEANING CONDENSERS

A WARNING

Disconnect the electric power to the machine and
the remote condenser at the electric service
switch box before cleaning the condenser..

AIR-COOLED CONDENSER

(SELF-CONTAINED AND REMOTE MODELS)

A dirty condenser restricts airflow, resulling in exces-
sively high operating temperatures, This reduces ice
production and shortens component life. Clean the
condenser al least every six months,

A Cauton

The condenser fins are sharp. Use care when
cleaning them.

1. The washable aluminum filter is designed to catch
dust, dirt, lint, and grease. This helps keep the con-
denser clean. Clean the filter with a mild soap and
water solution,

FRONT OF
WCE MACINE

sVigan

Figure 3-3. SELF-CONTAINED
AIR-COOLED FILTER

2. Clean the outside of the condenser (the bottom side
of the remote condenser) with a soft brush ora vac-
uum with a brush attachment. Brush or wash the
condenser from top to bottom - not from side to
side, Be careful not to bend the fins. Shine a flash-
light through the condenser to check for dirt be-
tween the fins.

If further cleaning is required, use one or both of the
following procedures:

a. Blow compressed air through the condenser
from the inside. Take care not to bend the fan
blades. Shine a flashlight through the condens-
er lo check that all the dirt is removed,

b. Clean with a commercial condenser coil clean-
er, according to the directions and cautions
supplied with the cleaner.

3. Straighten any bent condenser fins with a fin comb,
Figure 3-4.

Figure 3-4. STRAIGHTEN BENT CONDENSER
FINS

4. Carefully wipe off the fan blades and motor with a
soft cloth, taking care not to bend the fan blades,
Wash excessively dirty fan blades with warm
soapy water, then rinse thoroughly.

A Caution

If you are cleaning the condenser fan blades with
water, cover the fan motor to prevent water dam-

age,

WATER-COOLED CONDENSER

(AND WATER REGULATING VALVE)

The water-cooled condenser and the water regulating
valve may require cleaning due to scale build-up.

Low ice production, high water consumption and high
operating temperatures and pressures all may be
symptoms of restrictions in the condenser water cir-
cuit.

1. Disconnecl the waler-cooled condenser from wa-
ter supply and drain lines.

]

Circulate commercial condenser cleaner through
condenser according to condenser cleaner instruc-
tons.

pd



Section 3

Maintenance

INTERIOR CLEANING/SANITIZING

Clean and sanitize the ice machine every six months for
efficient operation. If the ice machine requires more fre-
quent cleaning and sanitizing, consult a qualified ser-
vice company to test the water quality and recommend
appropriate water treatment or installation of AuCS™
accessory (Automatic Cleaning System).

A warnING
Use only Manitowoc approved lce Machine
Cleaner (part number 94-0546-3) and Sanitizer
fpart number 94-0565-3). It is a violation of Fed-
eral law to use these solutions in a manner incon-
sistent with their labeling. Read and understand
all labels printed on bottles before use.

SELF-CLEANING PROCEDURES

Ice machine cleaner is used to remove lime scale or oth-
er mineral deposits. It is not used o remove algae or
slime. Refer to the section on Self-Sanitizing for remov-
ing algae and slime.

A Caution

Do not mix Cleaner and Samitizer solutions to-
gether It is a violation of Federal law to use these
prﬂduq:ls in a manner inconsistent with their la-
beling.

A WARNING
Wear rubber gloves and safety goggles (and/or
face shield) when handling ice machine cleaner or
sanitizer.

Note
If required, extremely dirty ice machines may be
taken apart for cleaning or sanitizing,

Set the toggle switch to the OFF position after the
ice falls from the evaporator at the end of a Harvest
cycle. Or, set the switch to the OFF position and al-
low the ice to melt off of the evaporator,

A Caution

Never use anything to force ice from the evapora-
tor. Damage may result.

To start self-cleaning, place the toggle switch in the
CLEAN position. The water will flow through the
water dump valve and down the drain,

Wait about one minute or until water starts to flow
over the evaporator.

Add 4 ounces (118 ml) of Manitowoc Ice Machine
Cleaner to the water trough.

The ice machine Self Cleaning System (5eCS™ ) will
automatically time out a ten minute cleaning cycle,
followed by six rinse cycles, and then stop. (This
process runs approximately 25 minutes.)

When the self-cleaning stops, move the switch to
the OFF position and proceed to the Self-Sanitizing
section,
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SELF-SANITIZING PROCEDURES
Use Sanitizer to remove algae or slime, Do not use it to
remove lime scale or other mineral deposits.

A WARNING
Wear rubber gloves and safety goggles (and/or
face shield) when handling ice machine cleaner or
sanitizer.

A Caution

Do not mix Cleaner and Sanitizer solutions to-
gether. It is a violation of Federal law to use these
products in a manner inconsistent with their la-
beling,

Note
If required, extremely dirty ice machines may be
taken apart for cleaning or sanitizing,

6. When the self-cleaning (sanitizing) cycle stops,
move the loggle switch to the ICE position.

A WARNING

Wear rubber gloves and safety goggles (and/or
face shield) when handling ice machine cleaner or
sanibizer.

AuCS™ ACCESSORY

This accessory monitors icemaking cycles and initiates
self-cleaning procedures automatically. The AuCS™
Accessory can be sel to automatically clean or sanitize
the ice machine every 2, 4 or 12 weeks,

A DANGER A

Refer to the AuCS"™ Accessory Installation
Instructions and the AuCS™ Accessory Owner/
Operator Use and Care Guide for complete de-
tails on the installation, operation, maintenance
and cautionary statements of this accessory.

The Self Cleaning System (SeCS5™ ) is also used for sani-

tizing:

1. Set the toggle switch to the OFF position after the
ice falls from the evaporator at end of a Harves

cycle. Or, set the switch to the OFF psoition and al-
low the ice to melt off of the evaporator.

Place the toggle switch in the CLEAN position. The
water will flow through the water dump valve and
down the drain.

3. Wait about one minute or until water starts to flow
over the E\-'ap_nmtnr.

4 Add 6 cunces (176 ml) of Manitowoc [ce Machine
Sanitizer to the water trough.
5. Theice machine Self Cleaning System (SeCS™ ) will

autematically time out a ten minute sanitizing
cycle, followed by six rinse cycles, and then stop.
(This lasts approximately 25 minutes.)

Note
If the bin requires sanitizing, remove all the ice
and sanitize it with a solution of one ounce (30 ml}
of sanitizer to up to four gallons (15 1) of water.

Rinse all sanitized surfaces with clean water,

1.  Automatic Operation
The following occurs when the ice machine switch isin
the ICE position:

1. The ice machine unitized ice sensor board counts
the number of ice harvest cycles.

[ ]

The AuCS™ Accessory automatically interrupts
the ice making mode and starts the automatic
cleaning mode when the harvest count equals the
“frequency of cleaning” setting of the AuCS™ Ac-
CESSOry.

When the automatic cleaning mode is complete
(approximately 25 minutes), ice making mode re-
sumes automatically,

Note
The harvest count is reset to zero only after the
AuCS™ cycle is completed. It cannot be reset by
unplugging the modular wire, changing the
switch position, power loss, etc.
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Manual Start Operation

Verify that no ice is on the evaporator surface, (Set
the ICE/OFF/CLEAN switch to the OFF position
after the ice falls from the evaporator at end of a
harvest cycle, or set the switch to the OFF position
and allow the ice to melt off of the evaporator.)

The following occurs when the switch is moved to
the CLEAN position:

The ice machine runs through one rinse cycle and
then into the automatic cleaning mode.

The ice machine stops all functions when the auto-
matic cleaning mode is completed. Set the switch to
the ICE position to restart.

Note
The harvest counter for automatic operation is re-
set o zero after the aulomatic cleaning mode
cycle is complete.

SEQUENCE OF OPERATION

The ice machine automatically times out a ten minute
clean (or sanitizing) cycle, followed by six rinse cycles.
The Automatic Cleaning mode lasts approximately 25
minutes.

Note
Opening or removing the water curtain stops the
automatic cleaning mode. Upon reclosing, the au-
tomatic cleaning mode resumes from the point al
which it stopped.

Clean (or Sanitize) Cycle
(10 minutes, 45 seconds)

The water pump circulates water over the evapora-
tor for 10 minutes, The cleaner or sanitizer is dis-
pensed from the AuC5™ Accessory for 10-20 se-
conds at the beginning of the cycle.

Important
Once the cleaner or sanitizer solution is dispensed
during the clean cycle, you cannot stop the ice ma-
chine from running through all six rinse cycles be-
fore starting another ice making cycle.

2,

The water dump valve energizes for 45 seconds to
dump the wash water down the drain.

Rince Cycles (Step 1 and 2 repeated 6 times)
(13 minutes,; 3 seconds)

The water pump circulates water over the evapora-
lor for 9 seconds,

The water dump valve energizes to dump the rinse
water down the drain for 45 seconds.

Changing Switch Position Prior to Completion of
Automatic Cleaning Mode

If the switch is turned OFF prior to dispensing the
cleaner or sanitizer, then switched to:

a. ICE position, normal ice making begins.
b. CLEAN position, a manual start of automatic
cleaning mode begins.

If the swilch is turned OFF after the cleaner or sani-
tizer is dispensed, then switched to:

a. ICE position, the rinse cycles portion of the au-
tomatic cleaning mode begins, The ice machine
reusmes normal ice making operation when
rinsing is complete.

MNote

Each time you lurn the switch OFF and back to
ICE, the six rinse cycles begin again.

b. CLEAN position, a manual start of automatic
cleaning mode begins.
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REMOVAL OF PARTS FOR

CLEANING/SANITIZING

1. Turn off the water supply to the ice machine at the
water service valve:

A warNING

Disconnect electric power to the ice machine al
the electric swilch box before proceeding.

2. Remove the water trough, waler curtain, water
pump, water distribution tube and ice thickness
prube. (Refer to the appropriate sections to remove
each part.)

A wArRNING

Wear rubber gloves and safely goggles (and/or
face shield) when handling ice machine cleaner or
sanitizer,

3. Soak the removed parts in a properly mixed solu-
Hom:

Manitowoc Cleaner — mix 16 (500 ml) ounces of
cleaner with one gallon (4 1) of water.

Manitowoce Sanitizer - mix one ounce (30 ml) of
sanitizer with four gallons (15 1) of water.

Use a seft-bristle brush (DO NOT USE A WIRE
BRUSH]) or a sponge to clean the parts. Take care
not to damage them,

A Caution

Do not mix Cleaner and Sanitizer solutions to-
gether Itis a violation of Federal law to use these
products in a manner inconsistent with their
labeling,

A Caution

Do not immerse the water pump motor in the
cleaning or sanitizing solution,

n

Use the cleaning or sanitizing solution and a brush
or sponge lo clean the top, sides, and bottom evap-
orator extrusions, the inside of the ice machine pan-
els, and the entire inside of the bin.

Thoroughly rinse all of the parts and surfaces with
clean water and reinstall the parts.

Note
Incomplete rinsing of the ice thickness probe may
leave a residue, This could cause the ice machine
to go into the harvest cycle prematurely. For best
results, brush or wipe the probe off while rinsing.
Thoroughly dry it before replacing it.

6,

Turn the water and electrical supply back on.
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WATER DUMP VALVE REMOVAL

The water dump valve normally does not require re-
maoval for cleaning. Follow the instructions listed be-
low to determine if removal is necessary,

1. Remove the top and right side panels,
2, Set the ICE/OFF/ CLEAN switch to ICE.

3. Check the dump valve's clear plastic outlet drain
hose (Figure 3-b), for leakage while the ice machine
is in the freeze mode.

If the dump valve is leaking, remove, disassemble
and clean it.

Do not remove the dump valve it is is not leaking,
Following the Self Cleaning (SeCS™) procedures is
adequate.

Removal Procedure

A warnNING

Disconnect electric power to the ice machine at
the electric switch box before proceeding,

1. Remove the water dump walve shield from its
mounting bracket (if applicable),

Lift and slide the coil retainer cap from the top of
the coil.

Leaving the wires attached, lift the coil assembly
off of the valve body (enclosing tube). Note the
position of the coil assembly on the valve before re-
moving it. Make sure the coil is in the same position
when reassembling the valve.

Press the enclosing tube’s plastic nut down and ro-
tate it 1/4 turn. Remove the enclosing tube, plung-
er and plastic gasket from the valve body.

The water dump valve can easily be cleaned at this
point, without removing the entire valve body.

You do not need to remove the spring from the
plunger when cleaning, If the spring is removed,
insert the spring’s flared end into the slotted open-
ing in the top of the plunger, until it comes in con-
tact with the plunger spring stop. Do not stretch or
damage the spring when cleaning,

Important

The plunger and the inside of the enclosing tube
must be thoroughly dry before reassembling.

PLUNGER
SPRING STOF

FLUNGER

PLABTIC

GASKET
ENCLOSING
TUBE
~ VALVE BODY

Figure 3-5. DUMP VALVE DISASSEMBLY
5. Remove the valve body.
a. Remove the tubing from the dump valve by
twisting the clamps off,
b, Remove the two screws securing the dump
valve and the mounting brackel.

A warNING
Disconnect the electrical power to the ice machine
al the electrical switch box and turn off the water
supply before proceeding.

D0 NOT DISCONNECT

Figure 3-6. DUMP VALVE REMOVAL
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Water Pump

1. Disconnect the water pump power cord.
POWER CORD.___ _I—,[P S il
WATER PLMP ___.\ ~ Iq']_

SN14a7

Figure 3-7. WATER PUMP REMOVAL
2. Disconnect the hose from the pump outlet.

3. Loosen the two screws which hold the pump
mounting brackel lo the bulkhead.

4. Lift the pump and bracket assembly off the screws,

Ice Thickness Probe

1. Remove the ice thickness probe by compressing the
side of the probe near the top hinge pin and remov-
ing it from the bracket. NOTE: The ice thickness
probe can easily be cleaned at this point without
proceeding to Step 2.

A WARNING

Disconnect electric power to the ice machine at
the electric service switch box before proceeding,

Water Trough

1.

Remove the water pump, float valve, ice deflectors
and supporl.

2. Remove the thumbscrews holding the trough in
place.
3. Lift the water trough oul of the ice machine.
WATER FUME
FLOATMAEME=~ % - =
oo dt_ UL SR ,__'-\
("T.*—'Eﬂ_ﬂ-. A\ et : E{ /
e ]
\ Y i R | 1/
A '
“- N
( "
\ S i
WATER 7 _\_ THUME SCREW I“"-._ THLING BOREW
TROUGH — = SPPOAT S¥1408
Figure 3-9. WATER TROUGH REMOVAL
Float Valve
1. Turnthe valve splash shield counter-clockwise one
or two turns. Pull the valve forward, off the mount-
ing bracket.
2. Disconnect the water inlet tube from the float valve
at the compression filting,
3. Remove the filter screen and cap for cleaning.

2, If complete removal is required, disconnect the
wire leads from the unitized sensor board inside
the electrical control box,

COMPREERS HINGE
L_-— PIM TS REMOVE
e b,

W2

Figure 3-8. ICE THICKNESS PROBE REMOVAL

= WATER INLET TUBE

COMPRESSION FITTIMNG

SPLASH SHIELD - FILTER SCHEEN

T AND CAR

S Sv148

Figure 3-10. FLOAT VALVE REMOVAL
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Water Distribution Tube

1. Disconnect the water hose from the distribution
tube.

2. Loosen the two thumbscrews which hold the dis-
tribution tube in place.

3. Lift the right side up to clear the locating pin, then
slide it back and to the right.

Important

Do not force Lhis removal. Be sure the locating pin
clears the hole before sliding it out.

LiFT P
SLIDE BACK
BLIDE TO AIGHT

DS TRIBUTION THUMBSICREW
Tug
THUMBSCREW
LOGATING

[ PIN

SV1Z10

Figure 3-11. WATER PUMP REMOVAL

4. IDnsassemble for cleaning,

a.  Twist both of the inner tube ends until the tabs
line up with the keyways.
b. Pull the inner tube ends outward,

Il'\ \'INQ'J' - — * S 33, i
ol o N s
ks —w}
“-:_ HKEYWAY 7
N e
YN

Figure 3-12. WATER DISTRIBUTION TUBE
DISASSEMBLY

Water Curtain

1. Gently flex the curtain in the center and remove it
from the right side.

2. Slide the left pin out.

sviad

Figure 3-13. WATER CURTAIN REMOVAL
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WATER TREATMENT/FILTRATION

Local water conditions may require the installation of
a waler treatment system to inhibit scale formation, fil-
ter sediment, and remove chlorine taste and odor. Con-
sult your local dealer or distributor for information on
Manitowoc’s full line of Tri-Liminator filtration sys-
tems.

Replace the primary filter cartridge every six months to
ensure maximum filtration efficiency. The filter gauge
indicates if earlier replacement is necessary (a reading
below 20 psig).

Tri-Liminator systems include a prefilter, and should
not require primary filter replacement prior to six
months of usage. If replacement is needed, replace the
prefilter first.

REPLACEMENT PROCEDURE
1. Turnoff the water supply at the inlet shut-off valve.

2. Press the pressure release button to relieve the pres-
sure,

3. Unscrew the housing from the cap (see illustra-
Homn).

Eemove the used cartridge from the housing and
discard it.

PRESSURE

CARTRIDGE RELEASE
CAP BUTTON
QUTLET
SEAL
O-AING » kgeooa
{Par No
1B -
. ' |
HOWSING  ULE
SEAL ) v
PRIMAHY FILTER
{Part Mo
12-8017-9}

Figure 3-14. WATER FILTRATION

5. Remove the O-ring from the groove in the housing,
Wipe the groove and O-ring clean. Relubricate the
O-ring with a coating of clean petroleum jelly
(Vaseline). Replace the O-ring, and press it down
into the groove with two fingers.

10.

Insert a new cartridge into the housing, Make sure
it slips down over the housing standpipe.

Screw the housing onto the cap and hand tighten.
Do not over-tighten or use a spanner wrench.

Repeat steps 3 through 7 for each filter housing.

Turn on the water supply to allow the housing (and
filter) to slowly fill with water.

I'ress the pressure release button to release trapped
air from the housing. Check for leaks.

32110
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REMOVAL FROM

SERVICE/WINTERIZATION

You must take special precautions if the ice machine is

to be removed from service for extended periods, or ex- INEERT
SCREWDRIVER

posed to ambient temperatures of 32°F (0°C) or below,

A Caution

[f water is allowed to remain in the ice machine in
freezing temperatures, severe damage to some
components could result. Damage of this nature
is not covered by the warranty.

Self-Contained Air-Cooled Machines
1. Disconnect the electric power at the circuit breaker
or the electric service switch.

ta

Turn off the water going to the ice machine,

Remove the water from the sump trough.

B

Disconnect the incoming ice making waler line,
and drain the line at the rear of ice machine,

Blow compressed air in both the incoming water
and drain openings (in the rear of the machine) un-
til no more water comes out of the float valve and
drain.

Be sure no water is trapped in any of the machine’s
waler lines, drain lines, distribution tubes; etc.

Water-Cooled Machines
1. Performall the procedures listed under "Seli-Con-
tained Air-Cooled Machines” above.

%]

Disconnect the incoming water and drain lines
from the water-cooled condenser.

Pry open the water regulating valve by inserting a
large standard screwdriver between lthe botlom
spring coils of the valve. Pry the spring upward to
open the valve.

Hold the valve open and blow compressed air
through the condenser until no water remains,

BETWEEM BOTTOM
SPRING COILS AND
PRY UP TO OFEN
WALVE

WATER
REGLLATING
VALVE

Figure 3-15. MANUALLY OPEN WATER
REGULATING VALVE

Remote Machines

1. Turnthe ICE/OFF/CLEAN switch to OFF to allow
the ice machine to “pump down” the refrigeration
system.

b

Frontseat (shut off) the receiver service valves.
Hang a tag on the switch as a reminder to open the
receiver service valves before restarting,

Perform all the procedures listed under “Self-Con-
lained Air-Cooled Machines”

Automatic Cleaning System (AuCS ™) Accessory
Refer to the AuCS™ Accessory Installabion Owner/
Operator Use and Care Guide for winterization of
AuCS™ Accessory,
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Section 4 Basic Ice Machine Sequence of Operation

SECTION 4 - BASIC ICE MACHINE
SEQUENCE OF OPERATION

SELF-CONTAINED AIR &
WATER-COOLED (B450 Shown)

Initial Start-Up Or Start-Up After

Automabtic Shut-off

1. Prior to the ice machine starting, the water pump and
waler dump solenoid are energized for 45 seconds to
completely purge the water in the sump trough.
After the water pump and water dump valve de-en
ergize, the contactor energizes to start the compres
sor and the fan motor. (The fan motor on air-cooled
models may cycle on/off through fan cycle control.)

i

Freeze Sequence

3. The water pump restarts after a 30 second delay pe-
riod. With the water pump running, an even flow
of water is directed across the evaporator and into
each cube cell, where it freezes.

4. When sufficient ice has formed, the water flow con-
tacts the ice thickness probe. After approximately
seven seconds, the harvesl sequence is iniliated.
The ice machine must be in the freeze cycle for 6
minutes prior to harvest inibiation.

Harvest Sequence

5. a. The water dump solenaid is energized for 45
seconds to purge the water in the sump trough.
Alter the 45 second purge, the water pump and
water dump valve de-energize.

b. Both hot gas valves energize (open), diverting
hot refrigerant gas into the evaporators.

6. a The hot refrigerant gas warms the evaporaton,
causing the cubes to slide, as a unit, off each
evaporator and into the storage bin. The ice
may fall first from either the leftor right evapo-
rator, or both at the same lime,

b. The sliding sheet of cubes swings the waler
curtain out, activating the corresponding bin
switch, This momentary opening of the bin
switch causes the hot gas valve feeding that
evaporator to be de-energized (closed)

c. -After the momentary opening and closing of
both bin switches, the harvest sequence termi
nates, and the ice machine returns to the freeze
sequence (Steps 3 and 4).

Automatic Shut-Off

7. At the end of a harvest sequence, if either one or
both of the water curtains are held open by ice for
more than 7 seconds, the ice machine will shut off.

8. The ice machine remains off until sufficient ice is re-
moved from the bin, allowing ice to clear both wa-
ter curtains, After both water curtains swing back to
operating position, the ice machine restarts (Steps 1
and 2.

Figure 4-2

. HARVEST SEQUENCE

= W Sh

I e

Figure 4-

3. AUTOMATIC SHUTOFF
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SECTION 5 - WATER SYSTEM

SELF-CONTAINED OR REMOTE
MODELS SEQUENCE OF OPERATION

Initial Start-Up Or Start-Up After

Automatic Shut-Off

1. Before the ice maching starts, the water pump and
water dump solenoid are energized for 45 seconds
to completely purge the sump trough of old water.
This leature ensures that the ice making cycle starls
with fresh water.

Freeze Sequence

2. To prechill the evaporators, there is no water flow
over the evaporators for the first 30 seconds of the
freeze sequence,

3. After 30 seconds, water flows over the evaporators,

WATER DLIMP YALVE

Harvest Sequence

4. The water pump and water dump solenoid are en-
ergized for 45 seconds to purge the watér in the
sump trough,

5. After the 45 second purge, the water pump and wa-
ter dump valve de-energize.

Automatic Shut-Off
There 15 no water flow during automatic shut-off.

LEFT EVAPORATOA

RIGHT EVAPORATOR

WATEH PLIMP

0

TO DRAN

BV 1453

Figure 5-1. WATER FLOW OVER EVAPORATORS
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LEFT EVAPORATOR

RHGHT EVAPORATOR

WATER DUMP ValVE =

WATER PUMP

TO DRARN

SV1458

Figure 5-2. WATER FLOW DOWN DRAIN
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SECTION 6 - ELECTRICAL SYSTEM

ENERGIZED PARTS CHARTS

Self-Contained Air- or Water-Cooled Models

Control Board Relays Contactor
1 Z a 4 5
Compressor
SEQUENCE OF Water and Length of
OPERATION Right Hot Water Left Hot Dump Contactor | Condenser On Time
Gas Valve Pump Gas Valve Valve Ciil Fan Maotor
Initial Start-Up/
Start-Up After 45
Auto Shut-0Off OFF ON OFF ON OFF OFF Seconds
Freeze Sequence
30
Prechill OFF OFF OFF OFF ON ON Seconds
Water Con-
tact with Ice
Freeze OFF ON OFF OFF ON ON Thickness
Probe
Harvest Sequence *May
Cycle 45
Water Purge | ON/OFF ON ON ON ON ON Seconds
*May
Harvest Cycle Bin
ON/OFF QFF ON OFF ON ON Switches
Until Both
Bin Switches
Auto Shut-0Off OFF OFF OFF OFF OFF QFF Reclose

Harvest Sequence Notes: De-energizing Hot Gas Valves:

Safety Timers:

Early and late production models When either the right or left bin switch is opened
(water curtain swings out) during a harvest sequence, the corresponding hot gas valve
is de-energized (OFF) for the remainder of the harvesl sequence.

Right Hot Gas Valve Cycling:

Early production models The right hot gas valve does not cycle OFF and ON with
discharge temperature changes.

*Late production models The control board cycles the right hot gas valve off if the com-
pressor discharge temperature drops to 90°F (32.2°C) and back on when it reaches 115°F
(46.1°C). The right hot gas valve will continue to cycle OFF and ON as described above,
as long as the left hot gas valve is energized (open). When the left evaporator har-
vests, causing the left hot gas valve to de-energize (close), the right hot gas valve remains
open {no more cycling) until the righl evaporator harvests.

The control board has the following non-adjustable safety timers:

Freeze Sequence:  For the first 6 minutes, the ice machine is locked in the freeze se-
quence, not allowing the ice thickness probe to initiate a harvest
sequence. (Refer to freeze ime lock in feature, page 6-28)

The maximum freeze time is 60 minutes, at which time the control
board automatically initiates a harvest sequence.

The maximum harvest time is 3-1/2 minutes, at which time the
control board automatically terminates the harvest sequence,

Harvest Sequence
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Remote Models
Control Board Relays LE
1 3 3 2 5 Control | Contactor
SEQUENCE OF Lefi Length of
OPERATION ) Hot Gas Compressor | On Time
Right and Water Liquid and
Hol Gas | Water H.ER. Dump Line Contactor | Condenser
Valve Pump Valve Valve | Solenpid Coil Fan Molor
Initial Start-Up/
Start-Up After 45
Auto Shut-Off OFF ON OFF ON OFF OFEN OFF Seconds
Freeze Sequence 30
Prechill OFF OFF OFF OFF ON CLOSED ON Seconds
Water
Contact
Freeze OFF ON OFF OFF ON CLOSED ON with [ce
Thickness
Probe
Harvest Sequence *May
Cycle 45
Water Purge | ON/OFF | N ON ON ON | CLOSED ON Seconds
*May
Harvest | Cyce Bin
ON/OFF [ QFF ON OFF ON | CLOSED ON Switches
Until Both
Auto Shut-Off Bin
OFF OFF OFF OFF OFF OPEN OFF Switches
Reclose

H.PR. - Harvest pressure regulating valve,

LP -

Low pressure control.

Harvest Sequence Notes: De-Energizing Hot Gas Valves:

Safety Timers:

Early and late production model When either the right or left bin switch is o pened
(water curtain swings out) during a harvest sequence, the corresponding hot gas valve
is de-energized (OFF) for the remainder of the harvest sequence.

Right Hot Gas Valve Cycling:

Early production models The right hot gas valve does not cycle OFF and ON with
discharge temperature changes,

*Late production models The control board cycles the right hot gas valve off if the com-
pressor discharge temperature drops to 90°F (32.2°C) and back on when it reaches 115°F
{46.1°C), The right hot gas valve will continue to cycle OFF and ON as described abave,
as long as the left hot gas valve is energized (open). When the left evaporator har-
vests, causing the left hot gas valve to de-energize (close), the right hot gas valve remains
open (no more cycling) until the right evaporator harvests..

The control board has the following non-adjustable safety timers:

Freeze Sequence:  For the first 6 minutes, the ice machine is locked in the freeze
sequence, not allowing the ice thickness probe to initiate a
harvest sequence. (Refer to freeze time lock in feature, page 6-28.)
The maxiuaum freeze time is 60 minutes, at which time the
control board automatically initiates a harvest sequence.

The maximum harvest time is 3-1/2 minutes, at which time the
control board automatically terminates the harvest sequence.

Harvest Sequence:
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WIRING DIAGRAM SEQUENCE OF OPERATION - SELF-CONTAINED MODELS

Initial Start-Up or
Start-Up After ';:'33'—{'1 @
Automatic Shut-Off o
Both of the water curtains s
must be on (bin switches ' —
closed) to start the ice ' '12“1_
machine. ; _5-”
When placing the toggle i

® switch in the ICE position

or after an Auto Shut-off,
Control Board Relay
contact #2 closes to
energize the Water Pump,
and Control Board Relay
contact #4 closes to
energize the Water Dump
Valve.

Relays #2 and #4 open after
45 seconds to de-energize
the Water Pump and Waler
Dump Valve.

Figure 6-1. BV 473

1. TogeleSwieh . .voveovvriremvesmnsmsnsss e L P TR |
2. A I & T T 1 T ] [ 11 |

B. Right Bim SR o ce i s sr e s s e e e e Closed
3. Control Board Relays
TEL: 0w v im0 W T R A 84 A R W Open
RIEhETI CRE VAR . .\ ovv o simps stk Ao eim g o A i 8 St g A S sy mimc OFF
BT v aimimeaaabm s e T e e A A A 8 T LA b R Closed
WERIETINRENL . s iaiy s ST PO N, I oceociorssinsin.e mo i at e sasetarp min s ON
- e, B L o R Open
L e T 5T P S OFF
L g BT L ON
o R S S O R | L 1 4 |
Contattor GOl ... o ocovninecersiesnpaian on s ss e e mimes e g e e mia i De-Energized
T . OFF
B, CondenserFanMolor ..........c0vivvrvnnnnriinnrnnnns OFF

(Fan cycle control may cycle fan OFF and ON))
4. Safety Controls (Which could stop ice machine operation)

P =7 B oo R o ———— Closed
B. Main Fuse (oncontrolboard) ., ......0vvinererrionnneerrenaaanarenanes Closed
C. Transformer Fuse (oncontrolboard) .......... ... iiinanas Closed
e s L I L Operation OK
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Freeze Sequence -
I're-Chill

Control Board Relay
contact #5 closes Lo
energize the Contactor.

With the Contactor
energized, the
Compressor and
Condenser Fan Motor
are energized. (The fan
motor, on air-cooled
models only, may cycle

off and on, as it is wired
through a Fan Cycle
Control.)

With the Compressor
running without water
flow, the evaporator is
pre-chilling for 30
seconds prior to starting
to freeze water.

Figure 6-2. SV1aTa
Freeze - Pre-Chill Electrical Sequence (30 Seconds)
L e R DA PO s D S  ICE
2, A i Closed
B. e L BT e N e S Closed
3. Control Board Relays
L A R e e e R e S U DU Open
Right Hot Gas Valve .. ..ottt e e e OFF
S Open
Lot L e . OFF
N L R N Open
LeftHotGas Valve ... ... . e i e OFF
Water Dump Valve .. .. .. OFF
#5- . Closed
Contactor Ceil ......... i .. Energized
A, Compressor ............,.... . ON
B. Condenser Fan Motor ... ....0vren oo ON
(Fan cycle control may cycle fan OFF and ON )
4. Safety Controls (Which could stop ice machine operation)
A. High Pressure Cut-Out ............. ; ; Closed
B. Main Fuse{oncontrol board) . ..... . ... ... Closed
C. Transformer Fuse (oncontrolbeard) .. ........ ... 0 .00oivir Closed
B A e R TR RS D D A Operation OK

6-4



Section 6

Electrical System

Freeze Sequence

Control Board Relay
contacl #5 remains closed
to keep the Compressor
and Condenser Fan Motor
OMN.

After pre-chill of the
Evaporator is completed
(30 seconds), Relay Board
contact #2 closes to
energize the Water Pump.

The Water Pump directs an
even flow of water across
the Evaporalor and into
each Cube Cell, where it
freezes.

When sufficient ice has
formed, the water flow
{not the ice itself) contacts
the lce Thickness Probe,
After approximately seven

seconds, the harvest
sequence is initiated. The
ice machine must be in the
freeze cycle for 6 minutes
prior to harvest initiation.

(Refer to freeze time lock-in
feature, page 6-28).

AT TN
Figure 6-3. e
Freeze Electrical Sequence (Until Water Contacts Ice Thickness Probes)
L. Togghe Switch .o, Lol inGe i AT E e s e g S | i -
2. A B35 G0 T R A e A o e e g S R e Closed
B. RightBimSeitly: oo 0 b s U SO S dvw v P T Cr Ly Closed
3. Control Board Relays
L T U PN & - - .
Fight Hiok Coam Ve i L i i e s e b a4 e b6 s 6 Bt s 4o, aearmeiarmmrmre OFF
o T A P AT PR e R B o) R et e A S e e Closed
L o i R R P A Pty L et e R ON
o e P L e L P P U RN Ry ey e e st b U e A Open
E b e e e o e S OFF
L R e oy S U A Y= K i e D e s e Open
P B T G A S S e i Ty OFF
e A A o e i Open
Chntactor ol o= b s s S R s s e hag . cevivv.... Energized
A OSSR e i S e e N e e e ata .. ON
B. CondenserFan Mobar: .. i s i i e e an an s ON
(Fan cycle contrel may cycle fan OFF and ON.)
4. Safety Controls (Which could stop ice machine operation)
A= FHgh Pressuore: CebsOE - o L i e e s o s T e e atie 4 e Closed
B: MainFuse{oncentralboard) oo s i i i e i e e s s s e e e o Closed
. Transformer Fuse {on controlboand) e o iamis sl i b s v o s Closed
D, Themmistor ... oooscivnnes R e A e S T e .+« . Operation OK

=
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Section 6

Electrical System

Harvest Purge

Control Board Relay
contact #5 remains closed
to keep the Compressor
and Fan Motor ON, As
discharge pressure drops,
the Fan Motor may cycle
off.

Control Board Relay
contact #2 remains closed
to keep the Water Pump
ON,

Control Board Relay
contact #4 closes to
energize the Water Dump
Valve.

Control Board Relay
contact #1 closes to

energize the Right Hot Gas

Valve. Relay #1 may open

and close to cycle the Right

Hot Gas Valve open and

closed. (Refer to Right Hot

Gas Valve Cycling, page
6-1)

Control Board Relay #3
closes to energize the Left
Hot Gas Valve,

Toggle Switch
A, Left Bin Switch

.[|J —

B. Right Bin Switch

3. Control Board Relays
- S

Figure 6-4.

ICE
Clased
Clased

. May cycle open and closed

RighLHUtGaﬁ"l-"a]vc.._”::..:::.I.I:i:,l.l:.-ii‘..‘:.j_.........il.]'v'[a],-c}fch-(_'.lFF.'"DN
e e e T e oo Closed
WBEET PUINID s s vt s s b vimmrm mnmine = wemim s e s goponia OM
LeftHotGas Valve .. ... ... .. .00 virreersaannseans ON
WaterDumpValve ... ... .. . ... .........ocevvveun.... ON
#5 . Closed
Contactor Cail .. . Energized
A COMPIESSOT ... v eevn v enes s e ON
B. CondenserFanMotor ...........cco0vuuun... ON
(Fan cycle control may cycle fan OFF and ON.)
4. Satety Controls (Which could stop ice machine operation)
A. High Pressure Cut-Out .. ..............oirrriiiieennerennnn. .. Closed
B. Main Fuse (oncontrolboard) ...... ... ... ............. ... Closed
C. Transtormer Fuse (oncontrolboard) . ..., .. ... 000, Closed
D Thermistor . .o.o..o.000., . Operation OK

b6



Section 6

Electrical System

Harvest Sequence

Control Board Relay contact #5 remains
closed to keep the Compressor and
Condenser Fan Motor ON,

Contral Board Relay contacts #2 and #4
open to de-energize the Water Pump and
Water Dump Valve.

Control Board Relay contact #1 may open
and close to cycle the Right Hot Gas Valve
open and closed. (Refer to Right Hot Gas
Valve cycling, page 6-1.)

Control Board Relay contact #3 remains
closed to keep the Left Hot Gas Valve
OPen.

Hot refrigerant gas warms each
evaporator, causing the cubes to slide off
and into the storage bin, The ice may fall
first from either the right or left
evaporator, or both al the same time.

The sliding sheet of cubes swings the
water curtain out, opening the
corresponding bin switch, which causes
relay #1 (right) or #3 (left) to open,
Opening relay #1 or #3 de-energizes the
corresponding right or left hot gas valve
for the remainder of the harvest sequence.

After the momentary opening and
reclosing (when the ice bin is empty) of
both bin switches, the harvest sequence
terminates and the ice machine retumns to
the freeze sequence prechill.

1,

2. A
B. Right Bin Switch . . .

3. Control Board Relays

Figure 6-5.

Harvest Electrical Sequence

ToggleSwitch .. .vovvvivivinianinnes
Ll B SRR 1 covvciw s s homvibsino syt e e s

SWadTr

ICE
Closed
Closed

o T e B A R A S S R May cycle open and closed
Hight Hot Gas Valve .. ..ocovsvoreimesrsssssrsnssssysnrsnyas May cycle OFF/ON
o 1y R AR QFF
#3 . L . Closed
Left Hot Gas Valve .....ovvervseamsrrermmsarmrrrrssssrrsns ON
Bl | pona i T . Open
Water Dump Valve ... cviiiisrssasnstms varmernn s esnrens OFF
#3 : .. Open
Contactor Coll . coveevernairrscaemsrirrennns . Energized
A COMPIHBOT v v vvvesrrossmmnmmsrnemsr e gns e N
B. CondenserFanMotor ........ccvvmvvrovennns ON
{(Fan cycle control may cycle fan OFF and ON.)
4. Safety Controls (Which could stop ice machine operation)
A. HighPremure Tut-ub .. orvvvrcrrnsnrr rnmr e smmss s sme s sosovs Closed
B. Main Fuse (oncontrolboard) ..........00ovioiiniiiiiiiiiiiia Closed
C. Transformer Fuse (oncontrolboard) ... ... . ccooane, . Closed
D. THermmuBlOr «vuvserreerrnnr o mrrmrrnsssess . Operation OK

b7



Section 6 Electrical System

Auto Shut-Off o iz
7 -

{¥4)

Al the end of a Harvest
Sequence, if either one or
both Bin Swilches are
held open for more than
7 seconds, all five
Control Board Relays
open to shut the ice
machine off, (When the
storage bin is full, the
last sheet of cubes holds
either one or bath water
curtains open.)

The ice machine remains
off until sufficient ice is
removed from the bin to
allow the ice to clear
both water curtains. As
the water curtains swing
back Lo operating
position, the Bin
Switches reclose and the
ice machine restarts by
returning to the Initial

Start-Up Sequence.
Figure fHi-f. SV1ATE
Auto Shut-Off Electrical Sequence
R L4 T e A P e s R P ICE
2. A B B 1 o e o U e e S Either one or both in
B, i g o L L - e N e S e e S Open position
3. Control Board Relays
3 Ty e S e e NSt e Pty A N Open
Bight Hot GascNalve 1, i 0e deren sae s s v aosisme PRI .
o T R U T e A e e S OFF
L e e DA T A K e oot i s G Open
Eeht H ot Gas Vol L o i e i b s e es s ee e e e OFF
G T R N e R S v d ks e B Open
Waler DUmp VBIVE . i i i il e samnins s e vmie mesieeecere e e OFT
B e T S S O U e Kttt S B U Open
81T B 1 S A S et P De-Energized
SR i L OFF
B, CondenserFanMotor ........_ ... ..o, .. OFF
4. BSafety Controls (Which could stop ice machine operation)
AL High Pressore Cabalnb L. 0 il o ks ssitns s smie s oisiemmacscsec Closed
B. Main Fuse {oncontrolboard) ..o oo Closed
C. Transformer Fuse (oncontrolboard) .. ... ... ... ... ... . ... ... Closed
R H TS 1| e S e e e T e e i R Operation OK

h-H



Section 6 Electrical System

WIRING DIAGRAM SEQUENCE OF OPERATION - REMOTE MODELS

Initial Start-Up or
Start-Up After
Automatic Shut-Off

Both of the waler
curtains must be on (bin
switches closed) to starl
the ice machine.

When placing the Toggle
Switch in the ICE
position or after an Auto
Shut-0Off, Control Board
Relay contact #2 closes
to energize the Water
Pump, and Control
Board Relay contact #4
closes lo energize the
Water Dumgp Valve.
Relays #2 and #4 open
after 45 seconds to
de-energize the Water
Pump and Water Dump

Valve.
SVIAET
Figure 6-7.
Initial Start Electrical Sequence (45 Seconds)
L TopgleSwibeh oo mmmnimminnii i i e i e e e R R e ICE
2 A Lol BIn-SWwlboh oo b e e s e e s S e Er et Closed
B. Right Ble Samltell comvumnnmannasisiandiiame i e sinmeii sy Closed
3. Control Board Relays
ML ccrs e e e R A R R S e Open
Blight Hot Gas™Value: . . o emi vy samsi i aiis e s 55 4/l viad s vinets 55 OFF
Warer PURNR oot v vicaiaime i st arwaatesin s s e ev g e i veme e TN
B e T i R 30 R e i R R i S e Open
A Belt-Hol Gas MRlVE - ccvuu s crmess i i ey ean 45 e d e 79 i OFF
B. Harvest Pressure Regulating (HPR}solenoid ... .coouiiiiiiion. OFF
B it e e T M e T T o R e T T R e T T B T Closed
Water DUumip VAIVe . ... cavismiminmesss i snvs s obv e e s v o i ON
BB ot e A T TR T S T T T A e R Open
Liguid EineSolenobd o wpemmmvneimins i eamoss v somiie ea e snsinam s OFF
4.; Low Pressure Cul-Out Control ......iciciiiiiineiveiniisiesiiiviiisssssinsssas Open
Combae O EIAL s aaranaima i o i a0 T TR A De-Energized
A. Compressor ...... BT AT B s e e SR
I, l{emntef_undenaerfanolnr T T T el 1 71 o
5. Safety Controls (Which could stop ice machine uperattmn}
A. High Pressure Cut-Out | I LTl 71|
B. Main Fuse (on control bmrd} .............................................. Closed
C: Transformer Fuse (om contOlBORIGY . covuwimim vt s 36 svessmem s s faaes Closed
Y TUMNENREIONRE . o im0 S ) B o o R B B, e Operation OK
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Section 6 Electrical System

Freeze Sequence -
Pre~Chill i

Control Board Relay
contact #5 is closed o
energize the Liquid
Line Solenoid, causing
the low side pressure
to rise.

The Low Pressure
Cul-Out Control is
closed to energize the
Contactor coil. With
the Contactor
energized, the
Compresscr and
Condenser Fan Molor
are energized.

With the Compressor
running without
water flow, the
Evaporator pre-chills
for 30 seconds prior to
starting to freeze

waler.
Freeze Pre-Chill Electrical Eequeru:e {30 Sncunds]
1. Toggle Switch ..... e S e Lt ICE
< A Leftlim"wwrrrh (lcrsed
B. Rtbhtﬂmhwﬂch........... b e e R R S e A e Closed
3. Control Board Relays
L o e A T e L R R i e Open
Right Hob GasValwe - .o csmmmniams idaii i de saimsar e vtioa s s QFF
Watu:r Pump ....................................................... OFF
B i i (e e e T R R e T R R R R R Open
A. Left BHObGas Valve. . oo emommmmamim i s i s msanisi OFF
B. Harvest Pressure Regulating (HPR) solenoid ....................... OFF
B i e D R S B s e e e R e e T e s s L IS Open
fater Dimmp Valwe ocos psmesiiayn YA s i T e d U ADER
B s i e e R T A e S e e T U Closed
qumd L]I'IE ':rnlf'nmd R e R S e A S R T T T ON
... Low Pressure Cub- Ot Control. oo siesesicemiiss e s sve e srmearerr s oo Closed
ROTRBREEOT O i imevina i s b e e s G e e SR T S Energized
B COMPICSIOT aaiii s sed b s S i L s ON
B. Condenser Fan Motor . o RS s N
3. Safety Controls (Which could stop ice madum' nperatmn‘,l
A. High Pressure Cut-Qut ......... e e e e s R osed
8. Main'Pose fon conbrol Boand). . .o oo caiinviin saiiei i st o i .o - Closed
C. “Teansiormer Fuse (on control boand) . ... <uansveevsisdsmissmss i s sinr Closed
B THECHREOT o voow i s wcncararaiie ioaieis s ata s i'e s srds s Eres e i s s s e s esieae s Operation OK

B-10



Section 6 Electrical System

Freeze Sequence

Control Board Relay contact #5
remains closed to energize the
Liquid Line Solenoid, which
keeps the Compressor and
Condenser Fan Motor ON,

After pre-chill of the Evaporator
is completed (30 seconds), Relay
Board contact #2 closes to
energize the Water Pump.

The water pump directs an even
flow of water across the
Evaporator and into each Cube
Cell, where il freezes.

When sufficient ice has formed,
the water flow contacts the lee
Thickness Probe. After
approximately seven seconds,
the harvest sequence is initiated,
The ice machine must be in the
freeze cycle for 6 minutes prior
to harvest initiation.

Refer to Freeze Time Lock In
feature, page 6-28).

1 TeggleBwilch .. ..o caiiivi diandnsmmininmimnmdiiainmiboaddwaln ICE
2. A Left Biny Sxpdbeht: oo coosan ol aemiasainiienmi mendisiime e s i e isaa it Closed
B. kit Bany Sy Lo s R e R e e Closed
3. Control Board Relays
B e T S R R i S e A R e e e ) TR
Fight Hot Gas Millsec. i i i sl s immbiinnmsss OFF
B e R T T S D S R T R Closed
o T e e e e e R e e e ON
B e R R e T R R e R e S T R e e Open
M Lt Hobt Gas Nathve i o s miias i e e i S R e s QFF
B. Harvest Pressure Regulating (HPR) solenoid . OFF
W T R R S e S A S R Open
Witer Damp Valve =coinas s ains i i OFF
B e e T T e S e A S Closed
Licpaid Titve Solenolith :vaa 4 i St Ui s s e e e S ON
d.. Low Pressure Cut<Out Control .o il oiiiiavainimiieilssa dinsssnmmss vt siin sa Closed
O A o3 e e s S S T L b R Energized
A COmMPreSSOr .. ey diave st e viisvevivae & o b seddaas a ON
B. Condenser Fan Motor ........ et R R e e R ON
5. Safety Controls (Which could stop ice machine operation)
A HighPressureCat=0nt oo darsmim s i amniemi Gid o Closed
B. MainFose{oncontrol board) i i s s S sy e Closed
C. Transformer Fuse {oncontrol board) . ccvvvvimininnimivesriissansnievi s Closed
B ThermiBbor o i s e e s e b e ot b S o e s Operation OK

f-11



Section 6 Electrical System

Harvest - Purge ' 4

Control Board Relay Contact #5
remains closed to energize the
Liguid Line Solenoid, which
keeps the Compressor and
Condenser Fan Motor ON.

Control Board Relay conlact #2
remains closed to keep the Water
Pump ON.,

Control Board Relay contact #4
closes to energize the Water
Dump Valve.

Control Board Relay contact #3
closes to energize the Left Hot
Gas Valve and HPR Valve.

Control Board Relay Contact #1
closes lo energize the Right Hot
(Gas Valve. Relay contact #1 may
open and close to cycle the Right
Het Gas Valve open and closed.
(Refer to Right Hot Gas Valve
cycling page 6-2.)

i J
! |
I |
:____ﬁ____l EV1470
Figure 6-10.
Harvest - I’urge Electrical Eequenm: {45 Seconds)
1. Toggle Switch | S e K sinibeess e JCE
2. A Le[’cBmSwntch .,.............Clused
B. nghthSwﬂch.............,....,... e T s s Ehased
3. Control Board Relays
. j SEEa B R e e s b e e e s e DONY Sycle apenand closed
RightHulGaﬁ".-'a]ve.... el s ke ssaeseasa e Mgronde OFE and ON
Water Zismnp <o v s mass sy o shikaas i asn e (ERY
BB R R B A T P A e W R R B Closed
A. Left Hot Gas Valve . . ; PRI 3 ;.
B. Harvest Pressure Regulnnng{HPR‘.l solf'nmri ............. ON
B i . e e T TR (2 1. - |
Wah.rDump‘lJnlw ............................... o . ON
Ltquld Lme ‘in]e'nmd .................................... . ON
& Low Pressure Cul-Out Contotl .o oo dasanim viesiess o sies i . Closed
COMBREIRTISORL « ¢ o 1o s Sibennm sa i e e s ANa AT e @ s R e Energized
H COMMDPRBEIIE o1y ia-a w5 W s S s R b B B S R e ON
B. Remote Condenser Fan Moltor. ... vivieviniinnssass ON
5. Safety Controls (Which could stop ice machine npemhnnj
A High Pressure Cob-LINE. oo i e Samnamaieiesami ssscrimenosye s Chraed
B. Main Puse{oncontrolboard) ........c.0civiviiiiniiviieaiieans .y Closed
C. Transformer Fuse {oncontrolboard} ,........coovviiiviicaiieane.y Closed
B. Thermishor couiees iaiismarsima s oe v v i svan oo s s Gpetation K




Section 6 Electrical System

Harvest Sequence u
Control Board Relay contact #5 remains closed to

energize the Liquid Line Selenoid, which keeps =E—R—®—A
the Compressor and Condenser Fan Motor ON., P

Control Board Relay contacts #2 and #4 open to l_e
de-energize the Water Pump and Water Dump
Valwe.

4
|
|

Control Beard Relay contact #1 may open and
close to cycle the Right Hot Gas 'l-"afve open and
closed. (Hefer to Right Hot Gas Valve cycling
page 6-2)

i
i
i

f

Control Board Relay contact #3 remains closed to
keep the Left Hot Gas Valve and HPR Valve
open.

Hot refrigerant gas warms each evaporator,
causing the cubes to slide off and into the storage
bin. The ice may fall first from either the rght or
left evaporator, or both at the same Hme.

The sliding sheet of cubes swings the water
curtain out, opening the corresponing bin switch,
which causes relay #1 (right) or #3 (left) to open.
Opening relay #1 or #3 de-energizes the
corresponding Right Hot Gas Valve or Left Hot
Gas and HPPR Valves for the remainder of the
harvest sequence.

After the momentary opening and reclosing
{when the ice bin is empty) of bath bin switches,
the harvest sequence terminates and the ice
machine returns to the freeze sequence prechill.

Figure 6-11.
Harvest Electrical Sequence
1. Toggle Switch | R SR R R e s e e TEE
2. A Left Bin 5w1tch .................................................... Closed
B. Bight BinSwitch . . ..ot i s vani Sesssaay, Clased
3. Control Board Relays
WL il aim T e e R e R e May cycle open and closed
Right Hot Gas Malwe oo coinmmiiinmniia s May cycle OFF and ON
#E v e T e T e Open
Water Pump ............................................. OFF
BB i R e T e T R R R e S e Closed
A Left Hot Gas Valve oo convnmuanannn s aimass s OmN
B. Harvest Pressure Regulating (HPR) solenoid ......... ... ON
B i R R R e e e e B e e e v e e Open
Water Dimp Valwe ot iiaens iz, YEP
WD o T e R T S S SR Closed
Liguid Line Selencid: wcncvssvsaimmnsmmsmmiianiy s ON
4 Low Pressure Cut-Out Control oo i sy i f ke s i Closed
Eontadhdr Ol .o inesmaniiivminsamerissm e B Energized
B COTHTIRORSOE o1 cowra i icirnsa s e AT 36 b e ON
B. Remote Condenser Fan Motor .. .......oovvviininninann. ON
5, bGafety Controls (Which could stop Ice Machine Dperahun}
A. High Pressure Cut-Out . R 0 TR e T R S Closed
B. MalnFUEE{ﬂncﬂnl'mlbﬂaid] T LT T T e . |~ 1 |
C. Transfunnchuse{unmntmlbﬂﬂrd} T T Y PN (¢ T
D, Thermistor ........oicvveivnnoans B s e e e s s e e ees. Operation OK




Section 6 Electrical System

Auto Shut-Off ] r

At the end of a Harvest
Sequence, if either one or both
Bin Switches are held open for
more than 7 seconds, all five
Control Board Relays open to
shut the ice machine off. (When
the storage bin is full, the last
sheet of cubes will hold either
one or both water curtains open.

The ice machine will pump
down the low side of the system
until the low pressure control
reaches its cut-out (open)
setling, This de-energizes the
contactor coil, which stops the
Compressor and Condenser Fan.

The ice machine remains off until
sufficient ice is removed from
the bin to allow ice to clear both
water curtains. As the water
curtains swing back to operating

position, the bin switches reclose e, - -
and the ice machine restarts by
returning to the Initial Slart-Up
Sequence.
R
Figure 6-12.
Auto Shut-Off Electrical Sequence
L ORISR . . s s e s s e e ICE
2. A LetbBint Bwiloh . . v s s s e s s e Either one or both
B. RS PR BWIIER oo e s s s n s e s T in open position
3. Control Board Relays
T SRV SONU IO NG PUTRN | - .
Right Flot Gas Valve . o crvupse sunemismwssss s smms s e s OFF
3 T ——— e . Open
WHREET PO .o e i nhas e apun R, OFF
L S Open
A, Left HotGas Valve .. ..ovnn i iiiinenrionnsssensnnssns OFF
B. Harvest Pressure Regulating (HPR) solenoid ............. OFF
B o inran i e e e A R R e Open
Water DR VAR . o vvnmsnain i s s snmssa see wisce QFF
. P Open
Ligetd Bine SOlEnold .. ovvvnmsmvinninmnsnai vrsminan sn e i OFF

4., Low Pressure Cul-Ouwt Control . cvnveiiinmnnsiensnssnnsssnirssssasssse s DPED
ContactorColl .....covvivvmrmisrmonsinsasrnsrannrnssnssnnesssass LHE-ENergired
A COMPTOREAr . e n s rrts s dmrrr e g s e e sise
B. Remote CondenserFanMolor.......ccvvvvvevnvevnn.... OFF
5. Safety Controls (Which could stop ice machine operation)
A. HighPressure Tut-Oub ..o oovininiiiinsrereianesncssrssssasannss Glosed
B. Main Fuse (oncontrolboard) ..........cocvivivvvninniiiicnann... Closed
C. Transformer Fuse (on controlboard) ..o vvvnnnniiciiinnnannn. . Closed
o I 1t o T Cperation OK
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Section 6

Electrical System

Wiring Diagram Legend

Symbol on Diagram

Meaning

b The wire diagram shows a fan motor run capacitor. Some mod-
els do not incorporate a fan motor run capacitor.

T.B. The letters T.B. followed by a number shows a connection at the
terminal board. The T.B. numbers are printed on the actual ter-
minal board.

() Numbers inside of “( )" are separate wire number designations,

Each separate wire has its own number, and the number is
marked at each end of the wire.

This is the plastic multi-pin connector which wires pass through
to exit the electrical box and enter into the refrigeration system
area. (The arrows do not indicate direction of current flow.)

electrical compressor
box = S compartment
side side




Section 6 Electrical System

B MODEL DUAL EVAPORATOR
SELF-CONTAINED 1 PHASE

CAUTION: DISCONNECT POWER BEFORE WORKING ON ELECTRICAL CIRCUITRY.
DIAGRAM SHOWN DURING FREEZE CYCLE

LT

{wa) (94)

TE3O

TR Lo
WATEF PULP

a7 (56) TERMMATES AT P

SVia48

Figure 6-13.
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Section 6 Electrical System

B MODEL DUAL EVAPORATOR
SELF-CONTAINED 3 PHASE

CAUTION: DISCONNECT POWER BEFORE WORKING ON ELECTRICAL CIRCUITRY.
DIAGRAM SHOWN DURING FREEZE CYCLE.

i3 iz (%]
{as) f:} (94)
| ?
™mis -
J.—e - ~
1 ]
[ ] ]
[]
= [] ]
[ ] ]
[} ]
i ]
[} ]
1 +
] ]
[} ]
[ ] ]
1 T
[} i
i |
i I
1 ]
i [}
] I
i |
] i
i 1
R3S _TE3z (= :
& E |
CUTOUT 4} i el
T L |
TERMIMATES AT \ i
P COMNEC TICN : £
8 L I 1 :
{94) (a3 | = |
—— ) I .
o i 10|
PAGHT | 1
(84) G
e o poness
w
(es)
— ! by LEY
(a7} ..I.....--.. COMNECTION
" (e
]
i TOGGEL SWTCH
RETOR
| | cout (LOW DG VOLTAGE)
| (51) (), (2s) vy !
FAN CYOLE (AR COOLITDY DMLY)
COHTROL
BN CAPALTITN
COMPRESSOR
{ma) YN0

SVt

Figure 6-14.
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Section 6 Electrical System

B MODEL DUAL EVAPORATOR
REMOTE 1 PHASE

CAUTION: DISCONNECT POWER BEFORE WORKING ON ELECTRICAL CIRCUITRY.
DMAGRAM SHOWN DURING FREEZE CYCLE.
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B MODEL DUAL EVAPORATOR
REMOTE 3 PHASE

CAUTION: DISCONNECT POWER BEFORE WORKING ON ELECTRICAL CIRCUITRY.

DIAGEAM SHOWN DURING FREEZE CYCLE.
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B MODEL DUAL EVAPORATOR
REMOTE 380-415V/50Hz/3ph

CAUTION: DISCONNECT POWER BEFORE WORKING ON ELECTRICAL CIRCUITRY.
DIAGRAM SHOWN DURING FREEZE CYCLE.
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Electrical System

COMPONENT SPECIFICATIONS AND
DIAGNOSTICS

BIN SWITCHES

Function

Bin switch operation is controlled by movement of ei-
ther the left or right water curtain and has two func-
tions:

1. The momentary opening and reclosing of the bin
switches terminates the harvest sequence and re-
turns the ice machine to the frecze sequence.

Automatic ice machine shut off. Either bin switch
can be opened and closed at any point during the
freeze cycle without interfering with the electrical
control sequence. At the end of a harvest sequence,
when the storage bin is full, the last sheet of cubes
hold either or both water curtains open. When ei-
ther or both of the bin switches are held open for
more than 7 seconds, the ice machine will shut off.

!‘;J

The ice machine remains off until sufficient ice is re-
moved from the bin to allow the ice to clear both
water curtains. As both water curtains swing
closed, both bin switches reclose and the ice ma-
chine starts another freeze cycle.

Note
Both water curtains must be ON (Bin Switches
closed) to start ice making.

Specifications

The bin switches are magnetically operated reed
switches. The magnet is attached to the lower right
hand corner of the water curtain. The switch portion is
attached to the evaporator mounting bracket.

The bin switch is connected into a "varying” D.C. volt-
age circuit. (Voltage does not remain constant. )

Note
Because of a wide variation in D.C. voltage, it is
not recommended that a voltmeter be used to
check bin switch operation.

Check Procedure

L. Place the toggle switch in the OFF position.

2. Walch the left or right bin switch light on the con-
trol beard.

3. With the water curtains toward the evaporator, the
bin switch must close. The corresponding light
“on” indicates the bin switch has properly closed.

4. With the water curtain pulled away from the evap-

orator, the bin switch must open. The correspond-
ing light “off” indicates the bin switch has opened
properly.

Note
Bin switches may also be checked by isolating it
from other components and using an chmmeter.

WATER CURTAIN REMOVAL

Both water curtains must be on (Bin Switches closed) to
start ice making. After it has started, either water cur-
tain can be removed and replaced at any point during
the freeze cycle without interfering with the electrical
control sequence, If the ice machine goes into harvest
with either one or both of the water curtains removed,
one of the following will happen:

a. One or both of the water curtains remain off,

When the harvest cycle time reaches 3.4 min-
utes and either one or both of the bin switches
were nol reclosed, the ice machine stops as
though the bin were full.

Water curtain put back on:

If a bin switch recloses prior to reaching the 3.5
minute point, the hot gas valve feeding the cor-
responding  evaporator will de-energize
(close).

If both bin switches reclose prior to reaching
the 3.5 minute point, the ice machine immedi-
ately returns to another freeze cycle pre-chill.
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COMPRESSOR ELECTRICAL DIAGNOSTICS

The compressor will not start or will trip repeatedly on
overload.

A. CHECK RESISTANCE (OHM) VALUES

C. DETERMINE [F THE COMPRESSOR IS "SEIZED"
Check the amp draw while compressor is trying to
start.

1. Compressor drawing locked rotor.

Compressors windings can have very low OHM
values. Use a properly calibrated meter.

Perform the resistance test after the compressor
cools. The compressor dome should be cool
enough to touch (approximately 120°F/48.9°C) to
assure overload is closed and the resistance read-
ings will be accurate.

1. Single Phase Compressors

a. Disconnect power from cuber and remove
wires from compressor terminals.

b.  With wires removed, the resistance values
must be within guidelines for the compres-
sor. The resistance value from CtoSand C
to R added together should equal the resis-
tance value from Sto R,

¢, An open overload will give a resistance
reading from 5 to R and an "Open” reading
from C o 5 and from C lo R. Allow the
compressor to cool, then recheck readings.

2. Three Phase Compressors

a. Disconnect power from cuber and remove
wires from compressor terminals.

b. With wires removed, the resistance values
must be within guidelines for the compres-
sor. L1 to L2; L2 to L3; and L1 to L3, should
all be equal to each other.

c. An open overload will give a resistance
reading of “Open” from L1to L2; L2 to L3;
and L1 to L3. Allow compressor to cool,
then recheck readings.

B. CHECK MOTOR WINDINGS TO GROUND

Check continuity belween all three terminals and
the compressor shell or copper refrigeration line
(be sure to scrape metal surface clean to get good
contact). If continuity is present, the compressor
windings are grounded and the compressor should
be replaced.

The two likely causes would be a defective
starting component or a mechanically seized
compressor. To determine which you have:

a. Install high and low side gauges.

b. Try to start the compressor (watch the
pressures closely).

c.  If the pressures do not move, the compres-
sor is seized up. Replace compressor.

d. If the pressures move, the compressor is
turning slowly and is not seized. Check ca-
pacitors and start relay.

2. Compressor drawing high amps

The continuous amperage draw on start-up
should not be near the maximum fuse size as
indicated on the serial tag.

The voltage at the time the compressor is trying
to start must be within £10% of the nameplate
voltage.

D. DIAGNOSING CAPACITORS AND RELAYS

1. Capacitors
If the compressor attempts to start, or hums
and trips the overload protector, you must
check the starting components before replac-
ing the compressor.

a. Capacitors can show visual evidence of
failure, such as a bulged terminal end or a
ruptured membrane. Do not assume a ca-
pacitor is good if no visual signs are evi-
dent.

b. A good test is to install a known good sub-
stitute capacitor.

¢ Use a capacitor tester when checking a sus-
pect capacitor. Remember to clip the bleed
resistor off the capacitor terminals before
testing,
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2. Potential-type Relays
Potential relay contacts are closed during the
initial starting cycle, and open as the compres-
sor comes up to speed. To check:
a. Disconnect the power supply.
b. Remaove the wires from the relay.
¢, Usea high voltage ohm meter to check the
relay coil. If open, replace. If continuity is
present, it is ok.
d. Use an ohm meter to check across the con-
tacts. Potential relay contacts are normally
closed.
lce Machine Compressors
Winding OHM Values
Compressor IPH C-§ C-R R-5 0Oil
Ice Compressor Maodel Voltage/ Locked Charge
Machine | Part Number MNumber Cyele/Phase 3PH TI-T3 T2-T3 Rotor Amps [Or)
T1-T2
B1300 B4 D003 M53A22IBBCA | 208-230/60/1 LBO-2.03 0.57-0.60 2.37-2.60 a7 30
B4-0061-3 M53IAZ2IDBLA | 208-230/60/3 132 L2 | B 7 7 50
84-0062-3 | M53A273BBKA | 220-240/50/1 252 73 325 82 50
ga-0144-3 MS3A273DBEA | 380-415/50/3 550 .50 250 30 a0
B1B0D B4-012%-3 MS53AZMIBBCA | 208-230/60/1 162 L 1.94 138 55
B4-0138-3 M5IAZNADBLA | 208-230/60/3 (.80 .80 (.80 106 55
B4-0064-3 | MS3IAIZIBBKA | 220-240/50/1 208 487 2567 104 55
Ba-D065-3 MEIAITIDBEA | 380-415/50/3 484 488 4.88 35 50

Compressor part and model numbers may change without notice. Always refer to the Parts Manual and the Serial
Tag on the compressor, to verify proper compressor specifications.
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DISCHARGE LINE THERMISTOR

Function
Used in conjunction with the control board to sense the
compressor discharge line temperature:

1. Asasafety limit to stop the ice machine if the dis-
charge line temperature falls below 85°F (29.4°C)
during a harvest sequence, or rises above 255°F
(123.9°C) during a freeze or harvest sequence. (Re-

fer to Safety Limits, page 7-9.)

=d

During the harvest sequence, cycles the right hot
gas valve off if the compressor discharge tempera-
ture drops to 90°F (32.2°C) and back on when it
reaches 115°F (46.1°C). (Refer to right hot gas valve
cycling, page 6-1.)

Specifications
100,000 Ohms + /- 2% @ 77°F (25°C)

Important
Use only Manitowoe thermistors,

Thermistors generally fail because of moisture or
physical damage. Manitowoc B-Maodel discharge line
thermistors are encased in a specially-designed, mois-
ture-sealed aluminum block. This eliminates physical
damage and moisture-related concerns.

Check Procedure
Verify that the thermistor resistance is accurate and cor-
responding to the high and low temperature ranges.

1. Disconnect the discharge line thermistor from the
terminals 1A and 1B on the unitized ice sensor
board. Connect the ohm meter to the isolated
thermistor wire leads,

Using a quality temperature meter capable of tak-
ing readings on curved copper lines, attach the
temperature meter sensing device to the compres-
sor discharge line next (o the thermistor aluminum
block.

Important
Do not simply “insert” probe (or other sensing de-
vice) under nsulation. It must be “attached to”
and reading the actual temperature of the copper
compressor discharge line,

With the ice machine running, verify that the
thermistor resistance (Step 1) corresponds to the
temperature of the thermistor block on the com-
pressor discharge line (Step 2). It is normal for the
compressor discharge line temperature to rise dur-
ing the freeze cycle and drop during the harvest
cycle. Use the freeze cycle to verify that the therm-
istor is accurate at higher temperatures and the
harvest cycle to verify il is accurate at lower tem-
peratures,

Note
If the ice machine is inoperable, the thermistor
may be removed and placed (for a short period of
time) in an ice bath and then in boiling water to

w.rif}r its accuracy.

If the thermistor would fail closed:
On start-up, as soon as contact #5 on the control
board closes (compressor starts or liquid line sole-
noid energizes), 15 seconds later, the ice machine
stops on safety limit #4.

If the thermistor would fail open:
The ice machine would start, run through a normal
freeze sequence, and stop on safety limit #3 during
the 3rd late harvest cycle. On model ice machines
which cycle the right hot gas valve during harvest,
the right hot gas valve will never energize during
harvest.
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Discharge Line Thermistor Temperature Vs. Resistance Relationship
As the lemperature Rises at the thermistor “block”, the resistance Drops.
Temperature
(of thermistor "block”) Resistance
°F g K ohms (x 1000)
32°  (ice bath) 0 (ice bath) 3767 - 2B3.6
U v 10.07 - 15.6° 198.9 - 153.1
60° - 70° 1567 -21.1° 153.1 - 118.8
70° - BO° 2117 -26.7° 188 -929
BO® - 90" 267 - 322° 92.9-733
og® - 100° 3220 -378° 733-582
100° - 110° 37.8" - 433° oB.2 - 46,6
1107 - 120° 4337 -489° 46.6 - 37.5
1207 - 1307 48.9° - 54.4"° 37.5-305
130% - 140° 544" - 60.0° 305-249
140° - 150° 60" - 656" 249-204
150° - 160" B5.6" - 711" 204 - 16.8
160 - 170° 1.1 =767 16.8 - 14.0
170 - 180° 76.7° - 822° 14.0 - 11.7
1807 - 190" B2.2° - B7.R"° 11.7-98
190° - 200" B7.8" - 93.3"° 98-82
200° - 210* 933" -989° 82-7.0
212° (boiling water) 1007 (boiling water) 73-62
2207 - 230° 104.4° - 110.0° 59-51
230° - 240° 110.0% - 115.6° 51-43
240" - 250° 115.6° -121.1° 43-37
250° - 260° 121.1° - 126.7° 37=-33
Important

If ohm meter reads open (“0.L."), check the scale setting on the meter before changing the thermistor.




Section 6

Electrical System

ICE/OFF/CLEAN TOGGLE SWITCH

Function

To place ice machine in ICE, OFF, or CLEAN mode of
operalion,

Specifications

Double pole, double throw switch.

The toggle switch is connected into a “varying” low
D.C. voltage crcuit. (Voltage does not  remain
constant.)

Check Procedure

Note
Because of a wide vadation in D.C. voltage, it is
not recommended that a voltmeter be used to
check toggle switch operation.

1. Inspect the toggle switch for correct wiring,

2. Isolate the toggle switch from other components by
disconnecling all wires from the switch. Note
where the wire numbers are connected to the
switch terminals, or refer o wire diagram to take
proper readings after wires have been discon-
nected.

Check across toggle switch terminals using a cali-
brated ohm meter. Correct readings are:

&  Switch set at ICE:

Terminals Ohm reading
66-62 Open
67-68 Closed
67-69 Open

b. Switch set at CLEAN:

Terminals Ohm reading
66-62 Closed
67-68 Open
67-09 Closed

¢, Switch set at QOFF:

Terminals Ohm reading
G6-62 Open
67-68 Open
67-69 Open

Replace the toggle switch if ohm readings do not
match all three switch settings.
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Section 6
ELECTRONIC CONTROL BOARDS
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Figure 6-17 ELECTRONIC CONTROL BOARD

1. General
The control board controls all electrical components,
including the ice machine sequence of operation.
Prior to diagnosing, you must understand how this
board functions (what it is supposed to do).

Referto wiring diagrams and ice machine sequence of

operation sections for details, ncluding:

a4, Initial start-up or start-up after auto shut-off
maode

b. Freeze sequence

Harvest sequence
d.  Automatic shut-off
e Self-cleaning

2. Harvest Initiation (Ice Thickness Probe)
Manitowoe's patented sohid state electronic sensing
circuit which does not rely on the refrigeration system
{pressure), temperature of evaporator, or timers, as-
sures consistent ice formation. The wee machine must
be in the freeze cvele for 6 minutes prior to harvest ini-
traton,

As the ice forms on the evaporator, water (not ice) will
contact the ice thickness probes, After the water com-
pletes this circunt across the probes continually for
6-10 seconds, a harvest cyele is initiated.

THE NEW B MODEL CONTROL BOARD

Incorporates the Following Improvements:

DUAL VOLTAGE TRANSFORMER:

* One control board works on all B model ice ma-
chines. Single or Dual evaporator and all voltages.

DIRECT REPLACEMENT WITH OLD:

» Electrical Iee Making and Cleaning sequence 15 identi-
cal to the original circuit board. No wiring changes
necessary to install into existing B model wce machines.

SINGLE/DUAL EVAPORATOR SETTING:

* Setat Single when installing mto any single evaporator
ice machine or to Dual when mstalling into B1300 or
B1800D 1ee machines.

SINGLE PROBE ICE THICKNESS CONTROL.:

* The single probe design must be used with the new
control board. When installing a replacement circunt
board, a single style probe must also be mstalled. The
single style probe is used for field replacement with
ALL B Model Ice Machine control boards,

IMPORTANT

When mstalling a replacement circuit board, a single
style lee Thickness Control must be used. Dual Probe
lee Thickness Controls will not work with the replace-
mieni circuit board,
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3.

Bin Switch Lights

Bin switch lights are ON when the corresponding
bin switch (water curtain) is closed, and OFF when
the corresponding bin switch is open.

These lights function any time power is supplied to
the ice machine, even when the toggle switch is in
the OFF or CLEAN position. This feature indicates
the primary power supply (line voltage) at the con-
trol beard is OK, without having to take a voltage
reading,

Harvest/Safety Limit

Its primary function is to be ON as water contacts
the ice thickness probes and remain on throughout
the complete harvest cycle. The light will flicker as
water splashes on the probes.

[ts secondary function is to continirally flash when
the ice machine is shut off on a safely limit and to
indicate which safety limit shut off the ice machine,

Freeze Time Lock-In Feature
This [eature protects the ice machine from short
cycling in and out of harvesl.

The control beard lecks the ice machine in the
freeze sequence for 6 minutes. If water contacls the
ice thickness probes during the first 6 minutes of
the freeze sequence, the harvest light will come on
(to indicate water is in contact with the probes), but
the ice machine stays in the freeze sequence. After
the & minutes "lock-in" time, a harvest cycle will be
initiated.

To allow the service technician to initiate a harvest
without delay, this feature is not used on the first
cycle after turning the toggle switch OFF and then
back to ICE.

Water Curtain Removal

Both water curtaing must be on (Bin Switches
closed) to start ice making. After it has started, ei-
ther water curtain can be removed and replaced at
any point during the freeze cycle without interfer-
ing with the electrical control sequence, If the ice
machine goes into harvest with a curtain removed,
one of the following will happen:

a. One or both water curtains remain off.

When the harvest cycle time reaches 3.5 min-
utes and either one or both bin switches are not
reclosed, the ice machine stops as though the
bin were full,

b. Water curtain put back on:

If one bin switch recloses prior to reaching the
3.5 minute point, the hot gas valve feeding the
corresponding  evaporator will de-energize
(close),

If both bin switches reclose prior to reaching
the 3.5 minute point, the ice machine immedi-
ately returns to another freeze cycle pre-chill.

Main Fuse
This fuse stops the entire ice machine operation if
electrical components fail causing high amp draw.

A pancer A

High (line) voltage is applied to the control board
(pin connector terminals #55 and #56) at all times.
Removing 7 amp fuse or placing the loggle switch
in OFF position will not remove power supplied
to the control board

Specifications: 250V, 7 Amp
Check Procedure:

1. Ifeither one or both of the bin switch lights are
on with the water curtains closed, the 7 amp
and transformer fuses are OK.

Disconnect electrical power to the ice maching be-
fore proceeding,

A pancer A

2. Remove the fuse. Using an ohm meter, check
the resistance across removed fuse.

a. Open (OL) reading - replace fuse
b. Closed (O) reading - fuse is okay

8. Transformer Fuse

This fuse stops all ice machine operation if the
transformer fails, causing high amp draw.

Specifications:

50 He Control Boards
250, .1 Amp

60 Hz Control Boards
150V, .125 Amp

Check Procedure
Follow the check procedure listed under Main
Fuse, above.

Safety Limits

In addition to standard safety controls such as high
pressure cut-out, the control board has four built-
in safety limits which protect the ice machine from
major compenent failures. Refer to page 7-10 for
safety limit explanation.
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DIAGNOSING ELECTRONIC
CONTROL CIRCUITRY

lee Machine Will Not Run

A pancer A

High (line) voltage is applied to the control board
(pin connector terminals #55 and #56) at all limes.
Removing 7 amp fuse or placing the toggle switch
in OFF position will not remove power supplied
to the control board,

Step Check Notes

1 Verify primary voltage | Verify that the fuse or
supply to ice machine. | circuit breaker is

closed.

2 Verify the high The high pressure
pressure cut-oul is cut-out is closed if
closed. primary power

voltage is present at
pin connector (on
control board)
terminals #55 and #56,

3 | Verify main and If either or both bin
transformer control switch lights are on,
board fuses are both the fuses are DE.

OK.

1 Verify both bin A defective bin switch
switches function can falsely indicate a
properly. full bin of ice,

5 Verify A defective toggle
ICE/OFF/CLEAN switch may keep the
toggle switch ice machine in the OFF
functions properiy. mode.

6 | Verify low DC voltage | Loose DC wire
is properly grounded. conpections may

intermittently stop the
ice machine.

7 Replace control board. | Be sure Steps 1-6 were

followed thoroughly.
*Intermittent”
problems are not
usually control board
related,

Ice Machine Operates but Will Not Cyele Into Har-
vest When Water Contacts the Ice Thickness Probe

This ice machine control system incorporates a freeze
time "lock-in" feature which protects the ice machine
from short cycling in and out of harvest. The control
board locks the ice machine in the freeze cycle for 6
minutes, If water contacts the ice thickness probes dur-
ing the first 6 minutes of the freeze cycle, the harvest
light will come on (to indicate water is in contact with
the probes), but the ice machine stays in the freeze cycle.
After the 6 minutes "lock-in" time, a harvest cycle will
be initiated.

To allow the service technician to iniliate a harvest
withoul delay, this feature is not used on the first cycle
after turning the toggle switch OFF and then back to
ICE,

The control system also has a built-in safety which will
automatically cycle the ice machine into harvest after a
&0 minute freeze cycle,

Note

These procedures require the use of a jumper wire

with clip ends attached.

1. Bypass the freeze time lock-in feature by setting the
ICE/OFF/CLEAN toggle switch to OFF and then
back to ICE.

Wait (approximately 1.5 minutes) until the water
starts to flow over the evaporator, then proceed to
Slep 2.

2. While monitoring the harvest light, clip the leads of
the jumper wire to the ice thickness probe.
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Monitoring of
Harvest Light

Correction

The harvest light comes on
and 6-10 seconds laler, the
ice machine cycles from

The control circaitry is
functioning properly
Check the tollowing:

treeze to harvest a, lce thickness probe
adjustment,

lce thickness probe has
scale build-up. Clean

the probe.

b.

Verify the ice machine is
not 1 Freeze Time
Lock-In."

The harvest light comes on
but the ice machine stays
in the freeze sequence

The harvest light does not
Coome om.

Proceed to Step 3.

-

Disconnect the ice thickness probe wires from the
control board, terminals 1C and 1D, While moni-
taring the harvest light, clip the leads of jumper
wire to terminals 1C and 1D,

Monitoring of

Harvest Light Correction

The harvest light comes on
and 6-10 seconds later, the
ice machine cycles from
freeze o harvest,

Replace ice thickness
probe,

Verify the ice machine is
not in “Freeze Time
Lock-In".

The harvest light comes on
but the ice machine stays
in the freeze sequence,

The harvest light does not
COTNE 01,

Replace the control board.

Ice Machine Operates but Cycles into Harvests Pre-
maturely

This ic= machine control system incorporates a freeze
time “lock-in" feature which protects the ice machine
from short cycling in and out of harvest. The control
board locks the ice machine in the freeze cycle for 6 min-
utes. If water contacts the ice thickness probes during
the first 6 minutes of the freeze cycle, the harvest light
will come on (to indicate walter is in contact with the
probes), but the ice machine stays in the freeze cycle.
After the 6 minutes "lock-in" time, a harvest cycle will
be initiated.

To allow the service technician to initiate a harvest
without delay, this feature is not used on the first cycle
after turning the toggle switch OFF and then back to
ICE.

Note
It is normal for the harvest light to Aash as waler
begins to splash on the ice thickness probe.

1. Disconnect the ice thickness probe wires from con-
tral board terminals 1C and 1D.
2. Bypass Llhe freeze time lock-in feature by setting the

ICE/OFF/CLEAN loggle switch to off and then
back to the ice making position, Wait (approxi-
mately 1.5 minutes) until the water starts to flow
owver the evaporator, then monitor the harvest light.

Moaonitoring of

Harvest Light Correction

The harvest light stays off
and the ice machine
remains in the freeze
SECUEnCE.

The 1ce thickness probe is
causing the malfunction,
The ice thickness probe
may be out of adjustment
or dirty. Clean and check
adjustment of probe hefore
replacing.

The harvest ight comes on | Replace the control board,
and 6-10 seconds later, the
ice machine cycles from

freeze to harvest.
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SECTION 7 - REFRIGERATION SYSTEM

' EQUENCE OF OPERATION - SELF-CONTAINED AIR OR WATER-COOLED MODELS

B1300/81800
AIR OR WATER COOLED FREEZE CYCLE

EXCHANGE RIGHT

EVAPORATOR EVAPOHATOR

HOT 3AE
SOLENGD VALVES - =

STRAIMER

AR DR WATER CO0LED
CONDENSER

COMPRESS0R
. - f c

DBRIER

CHECHK WALVE
(B1A00 ARR COOLED ONLY

RECENVER

EOTECNEY S [(seeeves  feeseog

FHGH PRESSLAE VARDR HiGH PRESHURE LIGUD LOW FREESURE LIDUID LOW PREGGLFE WAFOH
SV 1360
Figure 7-1. PRECHILL AND FREEZE CYCLE

*rechill Refrigeration Sequence Freeze Cycle Refrigeration Sequence

No water flows over the evaporators during the pre- The refrigerant absorbs heat from water running over
-hill. The refrigerant absorbs heat (picked up during the evaporator surface. The suction pressure gradually
he harvest cycle) from the evaporators. The suction drops as ice forms. Refer to operating pressure charts
sressure decreases during prechill. for refrigerant freeze sequence pressures,
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B1300/B1800
AIR OR WATER COOLED HARVEST CYCLE - (ICE ON BOTH EVAPORATORS)

HEAT
EXCRANGE

RAIGEHT
EVAFORATOR

HOT GAS
HOLERCITD VALVES

STHAINER

AROH WETER CODLED
COROENEER

CHECK VALVE
{B1300 AIR COOLED DMLY

T
|
1
1
1
i
i
i
i
L]

T

Harvest Cycle Refrigeration Sequence

The harvest cycle begins with hot gas flowing through
both energized hot gas valves to heat the evaporators.
The hot gas valvesare sized to allow the properamount
of hot gas into the evaporators, This specific sizing as-
sures proper heat transfer witheut the hot gas condens-
ing to liquid and damaging the compressor, Refer Lo op-
erating pressure charts for Refrigerant Harvest
Sequence Pressures.
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Figure 7-2. HARVEST CYCLE

De-Energizing Hot Gas Valves:

Early and late production models When either the
right or left bin switch is opened (waler curlain swings
out) during a harvesl sequence, the corresponding hot
gas valve is de-energized (OFF) for the remainder of
the harvest sequence
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Right Hot Gas Valve Cycling:

Early production models The right hot gas valve does
not cycle OFF and ON with discharge temperature
changes.,

Late production models The control board cycles the
right hot gas valve off if the compressor discharge te-
meprature drops to 90°F (32.2°C) and back on when it
reaches 115°F (46.1°C). The right hot gas valve will con-
tinue to cycle OFF and ON as described above, as long
as the left hot gas valve is Lnergi;cd (open), When the
left evaporator harvests, causing the left hot gas valve
to de-energize (close), the right hot gas valve remains
apen (no more cycling) until the rght evaporator har-
vests, Refer to Operating Pressure Charts for Refriger-
anl Freeze Sequence Pressures,

[red



Section 7 Refrigeration System

SEQUENCE OF OPERATION - REMOTE MODELS
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Figure 7-3. PRECHILL AND FREEZE CYCLE
Prechill Refrigeration Sequence Freeze Cycle Refrigeration Sequence
No water lows over the evaporator during the prechill. The refrigerant absorbs heal from water running over
The refrigerant absorbs heat (picked up during the har- the evaporator surface. The suction pressure gradually
vest cycle) from evaporators. The suction pressure de- drops as ice forms.

creases during prechill, o . .
) Bt The high pressure control valve maintains discharge

pressure in cold ambient temperatures. (Refer to High
Pressure Cut-Out Control, page 7-24). Refer to Operat-
ing Pressure Charts for Refrigerant Freeze Sequence
Pressures,
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Figure 7-4. HARVEST CYCLE

Harvest Cycle Refrigeration Sequence

The harvest cycle begins with hot gas flowing through
the hot gas valves to heat the evaporators. The hot gas
valves are sized to allow the proper amount of hot gas
into the evaporator. This specific hot gas valve sizing,
along with the harvest pressure regulating (HPR) sys-
tem, assures proper heat transfer, without the hot gas
condensing to liquid and slugging the compressor. Re-
fer to Operating Pressure Charts for Refrigerant Har-
vest Pressures.

The harvest pressure regulating (HPR) valve helps
maintain the suction pressure during the harvest cycle.
(Refer to HPR System, page 7-22.)

De-Energizing Hot Gas Valves:

Early and late production models When either the
right ar left bin switch is opened (water curtain swings
out) during a harvest sequence the corresponing hot
gas valve is de-energized (OFF) for the remainder of
the harvest sequence
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Right Hot Gas Valve Cycling:

Early production models The right hot gas valve does
not cycle OFF and ON with discharge temperature
changes.

Late Production Models The control board cycles the
right hot gas valve off if the compresser discharge tem-
perature drops to 90°F (32.2°C) and back on when it
reaches 115°F (46.1°C). The right hot gas valve will con-
tinue to cyele OFF and ON as described above, as long
as the left hot gas valve is energized (open). When the
left evaporator harvests causing the left hot gas valve
lo de-energize (close), the right hot gas valve remains
open (no more cycling) until the right evaporator har-
vests.
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Figure 7-5. AUTOMATIC SHUT-OFF

Automatic Shut-Off

The liquid line solenoid is de-energized, and the com-
pressor continues to run, moving refrigerant out of the
low side of the ice machine into the high side, past the
check valve. The low pressure cut-out control opens
when the low side pressure reaches approximately 12
psig. When the low pressure cut-out control opens the
compressor is de-energized,

The check valve prevents refrigerant from migrating
back into the high side during the off cycle, and the lig-
uid line solenoid prevents refrigerant from migrating
back into the low side. This isolates the compressor
from refrigerant during the off cycle, preventing com-
pressor damage during restart,
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Important
Do not shut down a remote machine at the circuil
breaker panel. The machine will not pump down
before de-energizing the compressor (for off
cycle protection). Compressor failure may result
when the ice machine is restarted.

i1




Section 7

Refrigeration System

OPERATIONAL ANALYSIS
(DIAGNOSTICS)

GENERAL

When analyzing the refrigeration system, it is impor-
tant to understand that different refrigeration compo-
nent malfunctions may cause very similar symptoms.
Also, external factors such as improper installation, in-
coming water supply being too hot, and water system
malfunctions can often cause good refrigeration com-
ponents to appear to be defective.

The following two examples illustrate how similar
symptoms can result in a mis-diagnosis and the re-
placement of good components in error:

Example 1. An expansion valve bulb that is not se-
curely fastened to the suction line and/or
not insulated will cause a good expansion
valve to flood. A service technician fails to
check for proper expansion valve bulb
mounting and replaces the expansion
valve in error.

The ice machine now functions properly
and the service technician erroneously
thinks that the problem was properly
diagnosed and corrected by replacing the
expansion valve. In reality, the problem
(loose bulb) was corrected when the ser-
vice technician properly remounted the
bulb of the replacement expansion valve,

In this example, the service technician's
failure to check the expansion valve bulb
for proper mounting (an external check)
resulted in a misdiagnosis and the need-
less replacement of a good expansion
valve,

An ice machine that is low on charge may
cause a good expansion valve to starve. A
service technician fails to verify system
charge and replaces the expansion valve
in error. During the expansion valve re-
placement procedure, recovery, evacua-
tion, and recharging are performed cor-
rectly. The ice machine now functions
normally, The service technician mistak-
enly believes that the problem has been
diagnosed correctly and that by replacing
the expansion valve, the ice machine was
restored to normal operation,

Example 2,

In this example, the service technician's
failure to check the ice machine for a low
charge condition resulted in the needless
replacement of a good expansion valve,

When analyzing the refrigeration systeém, one can
avoid replacing good refrigeration components
caused by “external problems” by using a Refrigeration
System Operational Analysis Table of detailed check-
lists and references.

BEFORE BEGINNING SERVICE

Ice machines may experience operational problems
only during certain times of the day or night. A ma-
chine may function properly while it is being serviced,
but malfunctions later. The information the user pro-
vides helps the service technician start in the right
direction, and may be a determining factor in the final
diagnosis.

Following are a few questions to consider when talking
to the ice machine user;

* When is the ice machine malfunctioning? (Night,
day, all the time, during the freeze cycle, harvest
cycle, etc.)

* When do you notice low production? (One day a
week, every day, weekends, etc.)

* Can you describe exactly what the ice machine
seems to be doing?

* Has anyone been working on the ice machine?

* Were ilems (such as boxes cbstructing air flow)
moved from around the ice machine before you ar-
rived?

* During "store shutdown,” is the circuit breaker, wa-
ter supply, or air temperature altered?

+ Can you think of any reason that might cause water
pressure to rise or dmp substanlia]l}f?
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ICE PRODUCTION CHECK

The amount of ice a machine produces directly relates
to the operating water and air temperatures. This
means an ice machine produces more ice in a 70°F
(21.2°C) room with 50°F (10.0°C) water than in a 90°F
(32.2"C) room with 70°F (21.17C) water,

1. Determine the ice machine operating conditions.
Air temperature entering condenser
Air temperature around ice machine

Water temperature entering float valve

2. Refer to a 24 hour production chart for the ice ma-
chine model being tested.

Using the operating conditions determined in
otep 1, find the published 24 hour ice produc-
tion:
This is the approximate amount of ice the ice
machine is capable of producing at these oper-
ating conditions,

3. Perform an actual ice production check.

Freeze Time Harvest Time Total Cycle
Time
Z 1440 -+
Min. in 24 hrs. Total Cycle Cyrles Per Day
Time
i x =
Wreight of Cycles Per Day Actual 24 hr Iee
one Harvest Produetion

Important
= Times are in minutes.
Example: 1 min. 15 sec. converts to 1.25 min.
(15 sec. =+ bl sec. = 25 min.)

+ Weights are in pounds.
Example: 21b. 6 oz converts to 2375 |b.
(6 oz =160z =.3751b.)

Weighing the ice is the only 100% accurate
check. Although, if ice pattern is normal and
1/8" thickness is maintained, the ice slab
weights listed with the published 24 hr. ice pro-
duction charts may be used.

4,

Compare the actual 24 hr. ice production findings
with the published 24 hr. ice production chart.

The ice production is normal when the pub-
lished 24 hr ice production (Step 2) and actual
production (Step 3) match closely. Determine
if another ice machine is needed, more storage
capacity is required, or if relocating existing
equipment to lower load conditions will meet
the customer’s needs. (Contact the local Man-
itowoc Distributor for information on eptions
and accessories available.)

INSTALLATION/VISUAL INSPECTION
CHECKLIST

Possible Problem

Corrective Action

1. lee machine is not level,

Level the tce machine.

2. Improper air clearance
around bop, sides,
and/ or back of ice

machine.

Reinstall in accordance with
Installation Manual

ad

. Adr-cooled condenser

filter is dirty.

Clean the condenser and / or
condenser flter,

4. Ice machine is not on
independent electrical
circuil.

Re-install electrical in
accordance with Installation
Manual.

5. Waler filtration is
plugged (if used),

Install a new walter filter.

6. Water drains are not run
separately and /or are
not vented.

Run drains separately and
vent according Lo
Installation Manual.

7. Remote condenser line

Refer to Installation

set is improperly Instructions.

installed.

7-7
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WATER SYSTEM CHECKLIST
A waler-related problem often causes the same symp-
toms as a refrigeration system component malfunction.

Water system problems must be identified and elimi-
nated prior to replacing refrigeration components. An
example is a water dump valve leaking during the
freeze cycle, low on charge, or starving TXV. The symp-
toms of all three of these problems are similar.

Possible Problem Corrective Action
1. Water area (evaporator) | Clean as needed.
is dirty.

. Water inlet pressure is
nat between 20 and 8{)

psi.

Install a water regulator
valve or increase the water
pressure.

Too hot - check the hot
water line check valves in
other store equipment.

. Incoming water supply
temperature is not
between 35°F (1.7°C)

and 90°F (32.2°C).
4. Water filter is restricted | Replace the filter.
{if used).
5. Water dump valve is Clean the dump valve.

leaking during the freeze
cycle.

Replace as needed.

Vent tube is not installed | See Installation Instructions.

on water outlet drain.

7. Hoses, fittings, etc. are Repair/ replace as needed.
leaking water.

8. Water float valve is stuck | Readjust or replace as
open or is out of needed.

adjustment.

. Water is spraying out of | Stop the water spray.

the sump trough area,

10. Water flow is uneven Clean the ice machine.

across the evaporator,

11. Water is freezing behind | Correct the water flow.

the evaporator.

12. Pla: tic extrusions and
zaskel material are not
securely mounted to the
evaporator.

Remount or replace as
needed

13. Water does not start
flowing over the
evaporator immediately

Readjust or replace the float
valve,

after 30-second prechill

ICE FORMATION PATTERN

Analyzing an ice formation pattern by itself cannot in-
dicate exactly what is wrong with an ice machine. It is,
however, beneficial to use ice formation patterns along
with Manitowoc’s Refrigeration System Operational
Analysis Table in delermining what may be causing an
ice machine malfunction. A good example of this is an
ice formation that is “extremely thin on top”. This
could be caused by a hot water supply, a dump valve
leaking water, a faulty float valve, low refrigerant
charge, etc.

Important
The water curtain must be in place to ensure no
water is being lost while checking the ice forma-
tion pattern.

]
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Jetermining Ice Formation Pattern
NOEMAL ICE FORMATION
There is ice forming on the entire surface of both
evaporators.

Al the beginning of the freeze cycle, it may appear
that there is more ice forming on the boltom of the
evaporator than on the top. However, by the end of
the freeze cycle, the ice formation on the top will
“catch up” and be close to, or just slightly thinner
than, the ice formation on the bottom. This is nor-
mal. The "dimples” in the ice cubes on the top of the
evaporator will be more pronounced than those on
the bottom.

The ice thickness probe must be set to maintain the
ice bridge thickness al approximately 1/8". lce
forming uniformly on the entite evaporator sur-
face, although not reaching the 1/8" setting in the
proper amount of time, is considered “normal ice
formation.”

LESS (OR NOj) ICE ON TOP

There is no ice, or considerably less ice, on the top
of one or both evaporators compared to the bot-
tom,

xamples: a. No ice at all at the top of evaporator, but
ice forms on the bottom half of evapora-
tor.

. The ice on the top of the evaporalor
reaches the 1/8" selting lo initiale a
harvest, but the boltom of the evaporator
has 1/2"-1" of ice formation.

. LESS (OR NO) ICE ON BOTTOM
There is no ice, or considerably less ice formation
on the bottom of one or both evaporators
compared to the top.

The ice on the top of the evaporator reach-
es the 1/8" setting to initiate a harvest, but
there is little or no ice formation on the
bottom of the evaporator,

L “SPOTTY" ICE PATTERN
There are small sechions of no ice formation, such
as a single corner or single spot in the middle of the
evaporator. This is generally caused by loss of heal
transfer from the tubing on backside of evaporator.

. NO ICE FORMATION
The ice machine operates for an extended period,
but there is no ice formation at all on the evapora-
lor,

xample:

SAFETY LIMITS

General

In addition to standard safety controls, such as high
pressure cut-out, the control board has four built-in
safety limit controls which protect the ice machine from
major component failures,

Safety Limit #1: If the freeze time reaches 60 minutes,
the control board automatically initiates a harvest
cycle. If three consecutive 60-minute freeze cycles oc-
cur, the ice machine stops.

Safety Limit #2: If the harvest time reaches 3.5 minutes,
the control board automatically returns the ice machine
to the freeze cycle. If three consecutive 3.5-minute har-
viest cycles occur, the ice machine stops.

Safety Limit #3: If the compressor discharge line tem-
perature falls below 85°F/29.4°C for three consecutive
harvest cycles, the ice machine stops.

Safety Limit #4: If the compressor discharge line tem-
perature reaches 255°F/123.8°C for 15 continuous se-
conds during a freeze or harvest cycle, the ice machine
stops.

DETERMINING WHICH SAFETY LIMIT STOPPED
THE ICE MACHINE

When a safety limil condition causes the ice machine to
stop, the harvest light on the control board continually
flashes on and off. Use the following procedures to de-
termine which safety limit has stopped the ice machine.

Stepl Move the toggle switch to OFF. (The Harvest
light will stop flashing.)

Step2 Move the toggle switch back to 1CE.

Step3  Watch the harvest light. It will flash one to four

times, corresponding to safety limits 1-4, loin-
dicate which safety limit stopped the ice ma-
chine.

After safety limit indication, the ice machine
will restart and run until a safety limit is ex-
ceeded again,

MNotes

* A continuous run of 100 harvests automatically
erases the safety limit code.

* The control board will store and indicate only
one safety limit - the last one exceeded.

= [f the toggle switch is moved to the OFF position
and then back to the ON position prior to reach-
ing the 100 harvest point, the last safety limit ex-
ceeded will be indicated.

= [If the harvest light did not flash prior to the ice
machine restarting, then the ice machine did not
stop because it exceeded a safety limit.

7-9
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Analyzing Why Safety Limits

May Stop The Ice Machine

According to the refrigeration industry, a high percent-
age of compressors fail as a result of external causes,
such as flooding or starving expansion valves, over-
charge, undercharge, dirty condensers, water loss to ice
machine, etc. The safety limits protect the ice machine
(primarily the compressor) from external failures by
stopping ice machine operation before major compo-
nent damage occurs.

The safety limit feature is similar to a high pressure cut-
out control. It stops the ice machine, but does not tell
what is wrong. The service technician must analyze the
system to determine what caused the high pressure
cut-out, or a particular safety limit, to stop the ice ma-
chine.

The safety limits are designed to stop the ice machine
prior to major component failures, most often non-ma-
jor problems or something external to the ice machine
that may be causing the problem. This may be difficult
to diagnose, as many external problems may occur in-
termittently.

An example of this would be an ice machine stopping
intermittently on safety limit #1 - long freeze times. The
service technician may find that at night the ambient
temperature is dropping too low, the store has a water
pressure drop problem, the water is being turned off
ane night a week, etc.

Remember that when a high pressure cut-out or a safe-
ty limit stops the ice machine, they are doing what they
are supposed to do: stop the ice machine before a major
component failure occurs,

Ice machine refrigeration and electrical component fail-
ures may also cause one of the safety limits to stop the
ice machine. After all electrical components and all ex-
ternal causes are eliminated, and it appears the refrig-
eration system is causing the problem, use Manito-
woc's Refrigeration System Operational Analysis
Table, along with detailed charts, checklists, and other
references, lo determine the cause.

The following checklists are designed to assist the ser-
vice technician in analysis. Because there are many
possible external problems, do not limit your diagno-
sis to only the items listed in the checklists.
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CONDITION FOUND POSSIBLE CAUSE
. SAFETY LIMIT #1 stopped 1. Improper installation
the ice machine. (Freeze time = Refer to Installation/ Visual Inspection Checklist

exceeded 60 minules for three
consecutive freeze cycles.)

td

Water system

* Incoming water pressune low

* Excessive water pressure (80 psi maximum)

Excessive water temperature (90°F/32.2°C maximum)
Dirty (clogged) water distribution tube

Dirty / defective float valve

Dirty / defective water dump valve

Defective water pump

3. Electrical system

Because there are many * lce thickness probe out of adjustment

possible external problems, * Electrically not going into harves!

do not limit your diagnosis * Contactor not energizing

to only the items listed in * Compressor (electrically non-operational)

the checklist. 4. Restricted condenser air flow (air-coaled models)

* Inlet air temperature excessive

» Condenser discharge air recirculation
* Dirty condenser filter

= Dirty condenser fins

* Defective fan cycling control

* Defective fan motor

5. Restricted condenser water flow (water-cooled models)

* Insufficient water pressure (20 psi minimum)

+ Excessive water temperature (90°F/32.2"C maximum)
* Dirty condenser and/or water regulating valve

* Waler regulating valve out of adjustment

* Defective water regulating valve

& Refrigerabion system
* Non-Manitowoc components
* Under or over refrigerant charge
* Defective head pressure control (remaotes)
» Defective hot gas valve
= TXV starving or flooding (check bulb mounting)
* Compressor

7-11
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CONDITION FOUND POSSIBLE CAUSE
1. SAFETY LIMIT #2 stopped 1. Improper installation
the ice machine. (Harvest time » Refer to Installation/ Visual Inspection Checklist
exceeded 3.5 minutes for three 5 Walerivston
conseculive harvest cycles.) o Water area (evaporator) dirty
* Dump valve malfunctioning / dirty
= Venl tube not installed on waler outlet drain
= Water freezing behind evaporator
» Plastic extrusions and gasket material not securely mounted
lo evaporator
3. Electrical system
* lce thickness probe oul of adjustment
Because there are many * Ice thtc:knEss pml;e dizty
possible external problems, * Bin switch defective
do not limit your diagnosis * Premature harvest
to only the items listed in 4. Refrigeration syslem
the checklist. « MNon-Manitowoc components
= Water regulating valve dirty /defective
* Under or over refrigerant charge
* Defective head pressure control valve (remotes)
» Defective harvest pressure control (HPR) valve
{remotes)
» Defective hot gas valve
= TXV flooding (check bulb mounting)
» Defective fan cycling control
II. SAFETY LIMIT #3 stopped 1. Improper installation
the ice machine. (Compressor * Refer to Installation/Visual Inspection Checklist
discharge temperature fell 2. Ice thickness set too thin or too thick
below 85°F/29.4°C for three _
consecutive harvest cycles.) 3. Water system - loss or restricted water flow over evaporator
* Incoming water pressure low
* Loss of water from sump area
* Dirty (clogged) water distributing tube
« Dirty/defective float valve
= Dirty/detective water dump valve
Because there are many = Defective water pump
possible external problems, 4. Refrigeration system
o not limit your diagnosis » Non-Manitowoc components
to only the items listed in + Defective head pressure control valve (remotes)
the checklist. » Defective harvest pressure control (H.E.R.) valve
(remates)
+ Defective fan cycle control
» Under or over refrigerant charge
» Defective hot gas valve
= Flooding TXV (check bulb mounting)
5. Defective thermistor
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CONDITION FOUND

POSSIBLE CAUSE

IV. SAFETY LIMIT #4 stopped
the ice machine. (Compressor
discharge temperature
exceeded 255°F/123.8°C for
fifteen conlinuous seconds.)

Because there are many
possible external problems,
do not limit your diagnosis
to only the items listed in
the checklist.

fa

Improper installation

Refer to Installation/ Visual Inspection Checklist

Restricted condenser air flow (air-cooled models)

- L3 - - - -

Inlet air temperature above 110°F/433°C
Condenser discharge air recirculation
Dirty condenser filter

Dirty condenser fins

Defective fan cycling control

Defective fan motor

Restricted condenser water flow (water-cooled models)

- a8 & @

Insufficient water pressure (20 psi minimum)
Inlet water temperature above 90°F/32.2°C
Dirty condenser and/ or water regulating valve
Water regulating valve out of adjustment
Defective water regulating valve

Refrigeration system

MNan-Manitowoc components

Defective head pressure control valve (remote models only)
Under or over refrigerant charge

MNon-condensibles in refrigeration system

High side refrigerant lines (or component) restricted

or plugged

TXV starving (check bulb mounting)

Defective compressor

Defective thermistor
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HOT GAS VALVE TEMPERATURE CHECK

General

A hot gas valve requires a critical orifice size which me-
ters the proper amount of hot gas flow into the evapora-
tor during the harvest cycle. Even a slightly too large
or too small orifice will cause long harvest cycles.

An orifice which is slightly too large causes refrigerant
to condense to liquid in the evaporator during harvest,
and can cause potential compressor damage. An orifice
which is slightly too small will not allow enough hot gas
into the evaporator, causing low suction pressure, not
generating enough heat for a harvest cycle.

Replace defective hot gas valves with “original” Man-
itowoe replacement parts only, Normally a hot gas
valve can be repaired by rebuilding it instead of chang-
ing the entire valve. Refer to the Parts Manual for prop-
er valve application and rebuild kits.

Analyzing Hot Gas Valve

The following procedure by itself cannat indicate what
is wrong with an ice machine. It is, however, beneficial
to compare these temperatures to each other during the
freeze cycle and use it along with Manitowoc's Refrig-
eration System Operational Analysis Table in deter-
mining what may be causing an ice machine malfunc-
tion.

1. Whait for 5 minutes into the freeze cycle.

]

Feel the inlet of both hot gas valves.

3. Feel the compressor discharge line.

A Caution

The hot gas valve inlet and the compressor dis-
charge could be hot enough to burn your hand.
Just “touch” it momentarily.

4. Compare the compressor discharge line tempera-
ture to the hot gas valve inlet temperature,

Important
Feeling the hot gas valve outlet or feeling across
the hot gas valve for any type of comparison will
not work. The hot gas valve outlet, being on the
suction (cool refrigerant) side of the ice machine,
may be cool encugh to touch, even if the valve is
leaking,

Example of hot gas valve inlet and compressor dis-
charge line temperature comparison.

Findings

Comments

The inlet of hot gas valve is
cool enough to touch and
the compressor discharge
line is hot.

['his is normal, as the
discharge line should
always be too hot to touch,
and the hot gas valve inlet,
although too hot to touch
during harvest; should be
cool enough to touch 5
minultes into the freeze
cycle

The inlet of hot gas valve is
hot and approaches the
temperature of a hot
compressor discharge line.

This is an indication
something is wrong, as the
hot gas valve inlet did not
eool down during the
freese cycle. [f both hot gas
valve inlets, compressor
discharge and compressor
domes are also entirely
hot, the problem is not a
hot gas valve leaking, but
rather something causing
the compressor (and the
entire ice maching) o get
haot.

Both the inlets of the hot
gas valvesand the
compressor discharge line
are cool enough to touch.

This is an indication
something is wrong,
causing the compressor
discharge line ta be cool to
touch. This is not caused
by a hot gas valve leaking,
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EVAPORATOR INLET TEMPERATURES CHECK
The temperatures entering the left and righl evapora-
tors cannot, by themselves, indicate what's wrong with
an ice machine. It is, however, beneficial to check these
temperatures during the freeze cycle and use them
along with Manitowoc’s “Refrigeration System Opera-
tional Analysis Table” in determining what may be
causing an ice machine malfunction.

The temperatures entering both evaporators vary mod-
el-by-model and change throughout the freeze cycle.
Therefore, it is difficull to document the “normal” inlet
temperature readings at a given moment during the
freeze cycle. The benefit is knowing the difference be-
tween two temperatures after 5 minutes inlo the freeze
cycle.

Use the following procedure to document freeze cycle
evaporator inlel temmperatures,

5TEP1 Useaquality meter capable of taking tempera-
ture readings on curved copper lines.

STEP 2 Attach temperature meter sensing device lo
copper lines entering both the left and the
right evaporators.

Important
Do not simply “insert” the probe (or other sensing
device) under the insulation - it must be "at-
tached to” and reading the actual temperature of
the copper lines.

STEP 3 After 5 minutes into the freeze cycle, record
the temperature of copper lines entering both
evaporators and use with other information
gathered on the “Refrigeration System Opera-
tional Analysis Table” to analyze the ice ma-
chine.

Evaporator Inlet Temperatures
{After 5 minutes into freeze cycle)

Right Inlet Left Outlet

Difference

ANALYZING DISCHARGE PRESSURE DURING
FREEZE OR HARVEST CYCLE

1. Determine the ice machine operating conditions
Air lemperature entering condenser
Air temperature around ice machine
Water temperalure entering float valve

2. Refer o operaling pressure chart for the ice ma-
chine model being checked

Using the operating conditions determined in
Step 1, find the published normal discharge
pressures.

Freeze cycle Harvest cycle

3. Perform an actual Discharge Pressure Check

Freeze Cycle Harvest Cycle
PPSIG PSIG

Beginning of Cycle
Middle of Cycle
End of Cycle

4. Compare the Actual Discharge Pressure (Step 3)
with the 'ublished Discharge Pressure (Step 2)

The discharge pressure is normal when the actual
pressure falls between the published freeze or har-
vest cyele pressure range for the ice machine’s op-
erating conditions.

When it is not normal, refer to the appropriate
high or low discharge pressure checklist.
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FREEZE CYCLE DISCHARGE PRESSURE HIGH
CHECKLIST

Because there are many possible external problems,
do not limit your diagnosis to only the items listed in
the checklist.

1. Non-Manitowoc components in system.

2. Improper installation
* Refer to “Installation/ Visual Inspection” Check-
list

3. Restricted condenser air flow (air-cooled models)
Inlet air temperature above 110°F/43.3°C
Condenser discharge air recirculation

Dirty condenser filter

Dirty condenser fins

Defective fan cycling control

Defective fan motor

4. Restricted condenser water flow (waler-cooled
models)
* Insufficient water pressure (20 psi minimum)
* Inlet water temperature above 90°F/32.2°C
* Dirty condenser and / or water regulating valve
» Water regulating valve out of adjustment
* Defective water regulating valve

5. Defective head pressure control valve (remote
models)

6. Improper refrigerant charge
+ Over-charged
* Non-condensibles in system
* Wrong type of refrigerant

7. Restriction in high side refrigerant lines or compo-
nents (before mid-condenser).

FREEZE CYCLE DISCHARGE
PRESSURE LOW CHECKLIST

Because there are many possible external problems,
do not limit your diagnosis to only the items listed in
the checklist.

1. Non-Manitowoc components in system,

2. Improper installation
* Reler to "Installation/ Visual Inspection” Check-
list
3. Improper refrigerant charge
+ Under-charged
* Wrong type of refrigerant

4. Defective head pressure control (remote models)

k5l

Water regulating valve (water-cooled condensers)
= (ut of adjustment
* Defective

6. Fan cycle control defective.

165
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ANALYZING SUCTION PRESSURE DURING
‘REEZE CYCLE

"he suction pressure gradually drops throughout the
reeze cycle. The actual suction pressure (and drop rate)
hange as the air and water temperature entering the
ce machine change, affecting the freeze cycle times. To
nalyze and identily the proper suction pressure drop
hroughout the freeze cycle, compare the published

suction pressure (listed in "Operating Pressure” charts)
to the published freeze cycle ime (listed in “Cycle
Times" charts).

Remember to analyze discharge pressure prior to ana-
lyzing suction pressure. High or low discharge pres-
sure may be causing the suction pressure to be high or
low.

STEP

Example
using BY1304A model ice machine

1 Determine the ice machine operating conditions.

Air temp. entering condenser 90*Ff32.2°C
Air temp. around ice machine BB/ 26.7°C
Water temp. entering float valve Z0°E/211°C

2. A. Referto"Cycle Time” and "Operating
Pressure” charts for ice machine model
being checked. Using operating
conditions from Step 1, determine
published freeze cycle time and published

freeze cycle suction pressure.

14.9-16.8 minutes
Published freeze cycle time

44-26 PSIG
Published freeze cycle suction pressure

B3
=

Compare the published freeze cycle time
to the published freeze cycle suction
pressure. (Developing a chart is helpful
when doing this.)

Published freeze cycle lime

(minutes)
1 - § 12 16
1 1 I | |
I LI ¥ L] L]
4 39 35 31 26

Published freeze cycle suction pressure
(PSIG)

In this example, the proper suction pressure should
be approximately 39 PS1G at 4 minutes, 31 PSIG at
12 minutes, ete.

3. Perform an actual suction pressure check at the
beginning, middle, and end of freeze cycle. It is
alse helpful to note the ime during the freeze
cycle that the readings are taken.

The gauges were connected to example ice machine
and suction pressure readings taken as follows:

Beginning of freeze cycle 40 PSIG (at 4 min,)
Middle of freeze cycle 40 Ps 8 mi

End of freeze cycle 35 PSIG (at 12 min.)

4. Compare the actual freeze cycle suction pressure
(Step 3) to the published freeze cycle time and
pressure comparison (Step 2B).

In this example, the suction pressure is considered
high throughout the freeze cycle. It should have
been:

Approximately 39 PSIG (at 4 minutes) - not 40
Approximately 35 PSIG (at 8 minutes) - not 40
Approximately 31 PSIG (al 12 minutes) - not 35

717
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ANALYZING SUCTION PRESSURE DURING
HARVEST CYCLE

1. Determine the ice machine operating conditions
Air temperature entering condenser
Adr temperalure around ice machine
Water temperature entering float valve

2. Referto Operating 'ressure Chart for ice machine
model being checked
Using the operating conditions determined in
Step 1, find the published normal harvest
cycle suction pressures

Published harvest cycle suction pressure

Tl

Perform an actual Harvest Cycle Suction Pressure
Check
PsIG
Beginning of harvest cycle
Middle of harvest cycle
End of harvest cycle

4. Compare the actual Harvest Suction Pressure
{Step 3) with the Published Harvest Suction Pres-
sure (Step 2)

The harvest cycle suction pressure is normal
when the actual pressure falls between the
published pressure ranges for the ice machine
operating conditions.

FREEZE CYCLE SUCTION PRESSURE
HIGH CHECKLIST

Do not limit your diagnosis to only the items listed in
the checklists.

1. Non-Manitowoc components in system.

2. Improper installation
* Refer to “Installation/Visual Inspection” Check-
list
3. IMPORTANT:
* Freeze cycle discharge pressure high affecting
low side. (Refer to "Freeze Cycle Discharge
Pressure High” Checklist.)

4. Improper refrigerant charge
* Wrong type of refrigerant
* (ver-charged

5. Harvest pressure regulating solenoid (H.PR,) leak-
ing. (This usually also causes extreme frosting on
COMPressor.)

6. Hot gas valve stuck open.
7. TXV floeding (check bulb mounting).

8. Defective compressor.

FREEZE CYCLE SUCTION PRESSURE
LOW CHECKLIST

Do not limit your diagnosis to only the items listed in
the checklists.

1. Non-Manitowoc components in system.

2. Improper installation
* Refer to "Installation/ Visual Inspection” Check-
list
3. IMPORTANT:
* Freeze cycle discharge pressure low affecting
low side. (Refer to "Freeze Cycle Discharge Pres
sure Low" Checklist.)

4. Improper water supply over evaporator
» Refer to "Waler System” Checklist

5. Loss of heat transfer from tubing on backside of
evaporator.

6. Restricted or plugged liquid line drier, or tubing in
suction side of refrigeration system.

|

Improper refrigerant charge
* Under-charged
* Wrong type of refrigerant

8. Expansion valve starving (check bulb mounting).
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HOW TO USE THE REFRIGERATION
SYSTEM OPERATIONAL ANALYSIS
TABLE

The tables list 5 different defects that may affect the ice
machine’s operation. There are only 4 columns listed
across the top. A low-on-charge ice machine and a
starving expansion valve have very similar characteris-
lics and are therefore listed under the same column.

Before starting, refer to “Before Beginning Service” for
a few questions to ask when talking to the ice machine
USET.

1. Complete “Operational Analysis” Column

Read down the left “Operational Analysis” col-
umn. Perform all procedures and check all in-
formation listed. All items under “Operational
Analysis” have supporting reference malerial to

help analyze each step.

While analyzing each item separately, you may
find an “external problem” causing a good refrig-
eration component to appear defective, or other
refrigeration component (not listed on the chart)
defective, Correct problems as they are found. If
the operational problem is found, it is not necessary
to complete the remaining procedures,

Enter Check Marks () In Small Square Boxes
Each time the actual findings of an item under the
“Operational Analysis” column matches the pub-
lished findings on the table, enter a check mark in
the appropriate box.

Example: Freeze cycle suction pressure is deter-
mined to be low. Check the symptoms
listed across the “Freeze Cycle Suction”
colurnn, and enter a check mark () only
in the box marked "low”. The other three
boxes indicate “high”, which does not
match the actual finding of low,

Add the Check Marks Listed Under Each Column
Add the number of check marks listed under each
of the 4 columns. When completed, there will be 4
separate totals, If two columns have matching high
numbers, a procedure was not performed properly
and /or supporling material was not analyzed cor-
rectly, Refer to “Final Analysis” and the column
with the highest number of check marks prior to
changing a refrigeration component.

3.

FINAL ANALYSIS

The column with the highest total number of check
marks idenlifies the refrigeration problem. It is impor-
tant to eliminate refrigeration components not listed on
the table and to analyze all detailed charts, check lists,
and other references to eliminate external items for
causing a good refrigeration component to appear de-
fective.

Refer to column with highest number of check marks
and follow appropriate procedures below:

Column 1 - Hot Gas Valve Leaking

Normally, a leaking hot gas valve can be repaired with
a rebuild kit without changing the entire valve. Rebuild
or replace the hol gas valve as required

Column 2 - Low on Charge/Expansion Valve Starving
Verify the ice machine is not low on charge before re-
placing an expansion valve.

A low on charge ice machine causes the right expansion
valve to starve prior to the left. (The ice machine will
lose ice fill on top of right evaporator before left.) As re-
frigerant loss progresses, the ice fill on top of left evapo-
rator also becomes thin on top. If unsure if the TXV is
starving or the ice machine is low on charge, use the fol-
lowing procedures:

1. Add refrigerant charge in 2 to 4 oz (30-100 g) incre-
ments as a diagnostic procedure to verify a low
charge,

2. If the problem is not corrected by adding charge, an
expansion valve is faulty.

3. Ifthe problem is corrected by adding charge, the ice

machine is low on charge. Find the refrigerant
leak!

The ice machine must operate with proper name-
plate charge. If no leak is found, the ice machine
must still be evacuated and recharged using proper
procedures which include charging the drier.

Column 3 - Expansion Valve Flooding

A loose or improperly mounted expansion valve bulb
causes the expansion valve to flood. Verify bulb mount-
ing, insulation, etc., prior to changing valve,

Column 4 - Compressor
Replace the compressor.

To receive warranty credit, compressor ports must be
properly sealed by crimping and soldering closed.
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REFRIGERATION SYSTEM OPERATIONAL ANALYSIS TABLE - DUAL EVAPORATOR

This table must be used with detailed charts / checklists and other references to eliminate refrigeration camponetits not listed on
the table and external items {or problems) which can cause good refrigeration components to appear defective.

Refar io “Detarmireng loe

avApOrin

BVAPOIADT

ayiiposttar
= B

A Mo ice fommahon on ona

OPERATIONAL AMALYSIS
{Listod balow) 1 2 3 4
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Instaliation and Installation andfor water retaled problems can simulate a sfrigemtion componand mallunction. Reter 1o
Watar Systam “Instailation/Visual Inspection Checklist” and "Waler Systarm Chacklist” and correct all problems
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-

I_
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I [ [ [
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#0 eliminate problems andion 1 Tard lor2or3 4

.

After 5 minutes into froaze
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dischargea ling lempaaiure to
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hot gas valves.

Compdisc ____
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The inlet ol one hot gas vaive

Tha inlel of bolh hot gas

The inlets to both hat gas
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compressor discharge line. compressor dischange line is | anough o hold hand on
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-
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-
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Freeze cycle suction pressure | Momal suction pressure — suotion pressure rops through freaze cydle. Roder 1o *Analyzing Suction Pressure”
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REMOTES ONLY
HARVEST PRESSURE REGULATING (H.P.R.}
S5YS5TEM

General
The harvest pressure regulating (HPR.) system in-
cludes:

l. Harvest pressure valve

(H.PR. solenoid)

regulating  solenoid

This 15 an electrically operated valve which Opens
when energized, and closes when de-energized.

INLET

Figure 7-6. HLP.R. SOLENOID

B3

Harvest pressure regulalting valve (H.P.R. valve)

This is a non-adjustable pressure regulating valve
which modulates open and closed, based on the re-
frigerant pressure at the outlet of the valve. The
valve closes completely and stops refrigerant flow
when the pressure at the outlet rises above the sel-
ting of the valve.

OUTLET

Figure 7-7. H.P.R. VALVE

Normal Operation

FREEZE CYCLE

The H.PR. system is not used during the freeze cycle.
The H.PR. solenoid 15 closed (de-energized), prevent-
ing refrigerant flow into the HER. valve,

HARVEST CYCLE

The check valve in the discharge line prevents refriger-
ant in the remote condenser and receiver from back-
feeding into the evaporators and condensing to liquid
during the harvest cycle. The H.PR. solenoid is opened
(energized) during the harvest cycle, allowing refriger-
ant gas from the top of the receiver to flow into the
H.PR. valve. The H.PR. valve maodulates open and
closed, raising the suction pressure high enough to sus-
tain heat for the harvest cycle without refrigerant con-
densing to liquid in the evaporators,

In general, the harvest cycle suction pressure rises, then
stabilizes in the range of 75-100 psig (517-758 Kpa).

Exact pressures, which vary from model to model, are
found by referring to the appropriate “ Operational Re-
frigeration Pressure” chart.
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H.PR. SYSTEM FAILURE CHART

S5YMPTOMS

POSSIBLE
CAUSE

Freeze Cycle

Harvest Cycle

The ice machine functions properly (the H.F.R. solenoid
is closed, preventing refrigerant flow into the H.PR.
valve),

The discharge pressure is low or normal and the suction
pressure is low, which causes extended harvest times,

The ice machine usually continues to run, although with
extended harvest times, ice production decreases.

[f the harvest time exceeds 3.5 minutes for three
consecutive cycles, the control board stops ice machine
operation on Safety Limit #2.

Low discharge pressure during the freeze cycle causes
H.I'R. valve to appear as though it is not feeding
properly during harvest. Verify discharge pressure
during the freeze is normal (correct if necessary) prior
to assuming the H.P.R. valve is faulty.

H.PR. Solenoid remains
closed

- DR -

H.PR. Valve remains closed

Freeze Cycle

Harvest Cycle

The discharge pressure is normal and the suction
pressure is high. Frost forms on the compressor
outward from where the H.ER. system enters the
compressor (Mot the large return suction line from
evaporalors.)

The discharge pressure is slightly low or normal and the
suction pressure slightly low or normal. Although the
frost usually disappears during the harvest cycle, the
compressor remains cold, which causes extremely long
harvest cycles.

During harvest, the compressor discharge gas usually
drops below 853"F (29.4°C), After three consecutive
cycles of this, the control board stops the ice machine on
Safety Limit #3. The control board de-energizes the
liquid line solenoid, although with the H.PR. solencid
internally stuck open, the compressor cannot “pump
down” and shut off.

As the compresser runs without the liquid line salenoid
or other components energized, it heats up and cycles
off on internal overload.

H.ER. Selenoid leaks or
remains gpen
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HIGH PRESSURE CONTROL VALVE
(HEADMASTER)

Manitowoc remote systems require high pressure con-
trol valve with special settings. Replace defective head-
master control valves only with “eriginal” Manitowoc
replacement parts,

Operation

The high pressure control valve has a non-adjustable
setting of 225 psig. Atambient temperatures of approx-
imately 70°F (21.1°C) or above, refrigerant flows
through the valve [rom the condenser Lo the receiver in-
let. At lemperatures below approximately 70°F
(21.1°C), the head pressure control dome's nitrogen
charge closes the condenser port and opens the bypass
port from the compressor discharge line. In this modu-
lating mode, the valve maintains minimum head pres-
sure by building up liquid in the condenser and bypas-
sing discharge gas directly to the receiver.

Diagnosing High Pressure Valve
1. Determine air temperature entering the remole
condenser.

2. Determine if head pressure is high or low in rela-
tion to the outside temperature {refer to an Opera-
tion Pressure Chart for the model of ice machine on
which you are working). If the air temperature is
below approximately 70°F (21.1°C), the head pres-
sure should be modulating around 225 psig,

3. Determine the temperature of the liquid line enter-
ing the receiver by feeling it with your hand. This
line is normally “body temperature” (warm).

4. Using the symptoms gathered in Steps 2 and 3, re-
fer to Failure Chart below.

Note

An ice machine with a failed high pressure control
valve that will not bypass, will function properly
with condenser air temperatures of approximate-
Iy 70°F (21.1"C) or above. When the temperature
drops below approximately 70°F (21.1°C), the
headmaster fails to bypass, and the ice machine
malfunctions

Low On Charge Verification

The remole ice machine requires more refrigerant
charge at lower ambient temperatures than at higher
temperatures. A low on charge ice machine may func-
lien properly during the day {higher condenser air tem-
perature) and malfunction during the night (when the
temperature drops).

If after using the Head Pressure Control Valve failure
chart, you cannot verify that the ice machine is low on
charge:

1. Add refrigerant in 2 Ib. (1 kg) increments, but do
not exceed 6 1bs. (3 kg).

2. Iftheice machine was low on charge, the headmas-
ter function and discharge pressure will return to
normal after the charge is added. Do not let the ice
machine run. To assure operation in all ambient
conditions, the refrigerant leak must be found and
repaired, the liquid line drier changed, and the ice
machine evacuated and recharged with the proper
nameplate charge.

3. Iftheice machine does not start to operate properly
afler adding charge, replace the headmaster.

HEAD PRESS5URE (HEADMASTER) CONTROL VALVE FAILURE CHART

Possible Problem

Probable Cause

Corrective Measure

Valve not maintaining pressure

Non-approved valve

Install Manitowoc High Pressure
Control Valve with proper setting

a. Discharge pressure extremely
high

b. Ligquid line entering receiver
feels hot

Valve stuck in bypass

Replace valve

a. Discharge pressure low

b. Liguid line entering receiver
extremely cold

Valve not bypassing

Replace valve

a. Discharge pressure low

b. Liquid line entering receiver is
warm-to-hot

lce machine low on charge

Refer to “Low an charge
verification” listed above
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PRESSURE CONTROL SPECIFICATIONS
AND DIAGNOSTICS

FAN CYCLE CONTROL
(SELF-CONTAINED AIR-COOLED MODELS
ONLY)

Function

Cycles fan motor on and off to maintain proper operat-
ing discharge pressure.

The fan cycle control is normally closed and opens on
a drop in discharge pressure.

Specifications (£ 5 psig)
Cut-out — 200 PS.LG. {(fan cycles aff)
Cut-in — 250 P5.1.G. (fan cycles on)

Check Procedure
1. Verify fan motor windings are not open or
grounded and fan spins freely.

2. Connect manifold gauges to ice machine,

Hook voltmeter in parallel (across) to the fan cycle
control, leaving wires attached.

4. Pressure above listed specification - read 0 volts
and fan should be running,.

Pressure below listed specification - read line volt-
age and fan should be off

HIGH PRESSURE CUT-OUT CONTROL

Function
Safety control which stops the ice machine if subjected
to excessive high-side pressure. The H.P.C.O. control is
a normally closed, and opens on a rise in discharge
pressure.

Specifications (+20/-0)
Cut-out -- 440 PS.1.G.
Cut-in - manual resel (below 300 PS.1.G. to reset)

Check Procedure
I. Set ICE/OFF/CLEAN switch to OFF and reset
H.PC.O. (if tripped).

b

Connect manifold gauges.

L%

Hook volimeter in parallel (across) to the HPC.O.
leaving wires attached.

4 a. Water-Cooled Models - Close the water ser-
vice valve to the water condenser inlet.

b. Self~-Contained Air-Cooled
Models - Disconnect fan motor,

5. Sel ICE/OFF/CLEAN swilch to ICE.

and Remole

No water or air flowing through the condenser will
cause the H.EC.O. control to turn the ice machine
off because of excessive high pressure. Watch the
high-pressure gauge and record the pressure at
which the cut-out takes place.

A caution
Slop ice machine operation by turning the loggle
switch to OFF if the discharge pressure is exceed-
ing 440 psig and the H.P.C.O. did not open to stop
the ice machine.

Replace the H..C.O. control if:
1. The control will net reset.

Mote

High-side pressure must be below listed specifi-
cations before resetting

2. The control does not open at the Sp{"{][iEd cul-out
poant.
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LOW PRESSURE CUT-OUT CONTROL
(REMOTE ICE MACHINES ONLY)

Function

The low pressure control opens and closes by suction
pressure to energize and de-energize the conlactor,
which starts and stops the compressor and remaote fan
motor,

A drop in suction pressure opens the low pressure cul-
out control,

Specifications
Cut-out —- 12 PS.LG. (+3) (Contactor de-energires)
Cut-in —- 35 PS.LG. (+5) (Conlactor energizes)

NOTE: Early production models may have a setting of
5 PS.LG. cut-out and 40 P5.1LG, cut-in, All re-
placement controls have a new selling of 12
PS.LG. cut-out and 35 P5.LG. cul-in.

Check Procedure
1. Connect manifold gauges.

2. Connect a voltmeter in parallel (across) to the L.E
control, leaving wires attached.

3. Set the toggle switch to OFF.

4, The liquid line solenoid valve will de-energize and
the suction pressure will begin to decrease. The low
pressure cut-out control will open at the listed
specification. The voltage across the L.I* cut-out
control will be “line voltage.”

5. Set toggle switch to 1CE. The liquid line solenoid
valve will energize and the suction pressure will
rise. The low pressure cut-out control will close the
listed specification and the compressor and remote
fan motor will start.

Voltage across the low pressure cut-out must be
“(1" volts with the compressor running,

6. Replace the low pressure cut-out control when it
does not open and close properly or does nol main-
tain proper settings,

1=2b
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B1300 SERIES SELF CONTAINED

AIR-COOLED

These characteristics may vary depending on
opetating condilions.

CYCLE TIMES

Freeze Time + Harvest Time = Total Cycle Time

AIR TEMP. FREEZE TIME HARVEST
,:ED:LEE?&H WATER TEMP. "Fi"C e
"HC 5000 | Toi1 90322
01,1 15131 | 126143 | 138157
BOf26.7 125-141 | 136-164 | 152-17.2 1-25
90/32.2 135153 | 148-168 | 167-188
100/27.8 158-179 | 179-202 | 205-231

Based on average ice slab weight of 125 |b. to 14 1b.
Times in minutes

B1300 SERIES WATER-COOLED

These characteristics may vary depending on
operating conditions.

CYCLE TIMES

Freeze Time + Harvest Time = Tolal Cycle Time

AIR TEMP.

FREEZE TIME HARVEST
A WATER TENP. “F/ C L
HC 50100 | 70i21.0 80/32.2
70i21.1 Mo-125 | 122130 | 143162
BO2E.7 2127 | 126145 | 148167 1-2.5
80/32.2 14130 | 129-148 | 153072
100/37.8 18134 | 124-152 [ 16.0-181

Based on average ice slab weight of 12.5 Ib. to 14 Ib.
Times in minutes

24 HOUR ICE PRODUCTION

24 HOUR ICE PRODUCTION T
AR TEMP. AROUND WATER TEMP. “F/"C
- — ICE MACHINE
it WATER TEME *F"6 “F°C safon | 7oia | Sopzz
“FI°C 50/10.0 ToR1A 922 7021 1 1280 1870 16
T2 1380 1280 1170 B0/25.7 1420 1280 110
B0/26.7 1240 1180 1080 80/32.2 1390 1250 o7
80/12.2 1200 1100 50 100/37.8 1350 1210 1080
10037 8 1040 930 820
Regular cube derate 7%
Regular cube derate 7% T R TERPERTORE
OPERATING PRESSURES oo WATER TEMP. *F/ C
FREEZE CYCLE HARVEST CYCLE CONSUMPTION [ sofon [ 7011 s0/12.2
AIR TEWP. -
ENTERING HEAD SUCTION HEAD sugmu Galf24 hours 885 1650 4750
COMDENSER | PRESSURE | PRESSURE | PRESSURE | PRESSURE SIG he o
e PSIG PSIG poIG Seie At 230 P5IG head pressure
50/10.0 200-250 40-22 140-170 T0-85 OPERATING PRESSURES
70/21.1 200-250 40-22 140-170 70-85 T o
BO/26.7 200-250 42-24 150-180 75-90 AIR TEMP.

ARDUND HEAD SUCTION HEAD SUCTION
s032.2 230-280 44-26 160-190 B0-95 ICE MACHINE | PRESSURE | PRESSURE | PRESSURE | PRESSURE
100/37.8 270-330 4528 170200 | 90-105 *F*C PSIG PSIG PSIG PSIG
110/43.3 300-380 48-30 180-210 g5-110 50/10.0 225235 40-22 130-160 70-85

“Suction pressure drops gradually througout freeze cycle 70211 25-235 40-22 130-160 -

B0/26.7 295-235 40-22 130-160 70-85

8022 235-235 4p-22 130-160 70-85
100/37.8 235-235 40-22 130-160 70-85
1043.3 230-240 a0-22 140-170 0-85

*Fuction pressure drops gradually througout freeze eyele.
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B1300 SERIES REMOTE
These characteristics may vary depending on
operating conditions.

CYCLE TIMES
Freeze Time + Harvest Time = Total Cycle Time

FREEZE TIME HARVEST
gﬁ:ﬁg WATER TEMP. “Fi"C e
CONDENSER “FI“C [ sprion | 70210 | sofEez
2010 70/-28810 214 | 11.7-133 | 13.3-150 | 14.8-167
BO26.7 6134 | 133151 | 148-167 | 128
#0f3z.2 11.8-13.4 | 134-152 | 149-168
100/37.8 128-145 | 14.0-150 [ 156-17.7
110/43.3 120-146 | 148-157 | 165-187

B1800 SERIES SELF CONTAINED
AIR-COOLED

These characteristics may vary depending on
operaling conditions,

CYCLE TIMES

Freeze Time + Harvest Time = Total Cycle Time

AIR TEMP, FREEZE TIME HARVEST
nf,ﬁ?;lggn WATER TEMP. "F/"C i
"HE soro. | 7ozta | somzz
To/211 10.3-11.1 | 16125 | 128-135
BOj26.7 108-11.6 | 123-13.2 | 13.4-143 1-25
90/32.2 124-133 | 14.2-152 | 15.7-168
100/37.8 140-150 | 164-17.5 | 18.3-185

Based on average ice slab weight of 12.5 Ib, to 14 b,
Times in minutes

24 HOUR ICE PRODUCTION
AIR TEMP.
ENTERING WATER TEMP. =F/"C
CONDENSER
"FeC 5000 | 7o/zid | eoaz2
2010 70-2801021.1 | 1380 1220 o
90/32.2 1350 1210 1100
100/37.8 1260 1160 1050
110/43.3 1250 110 1000

Regular cube derate 7%
Rating using BC1395 condenser, dice or half-dice

cubes
OPERATING PRESSURES
FREEZE CYCLE HARVEST CYCLE
AIR TEMP.

ENTERING HEAD SUCTION HEAD SUCTION

CONDENSER | PRESSURE | PRESSURE | PRESSURE | PRESSURE
*E*C PSIG PSIG PSIG PSIG

=20 to 50/

-289 1o 10.0 220-250 40-24 140-170 7580
70211 220-250 ai-24 140-170 T5-90
BOf26.7 220-250 40-26 140-170 75-80
90322 240-270 40-26 140-170 75-90
100/37.8 260-300 42-28 150-180 BO-95
110/43.3 300-340 44-30 160-180 BO-95

*Suction pressure drops gradually througoul frecze cyele

Based on average ice slab weight of 15.51b. to 16.5Ib
Times in minutes

24 HOUR ICE PRODUCTION
AR TEMP.
ENTERING WATER TEMP. "Fi"C
CONDENSER
“C 5010.0 o1 90/32.2
T0/21.1 1480 1700 1580
80j26.7 1810 1620 1500
90/32.2 1610 1420 1300
100/37.8 1440 1250 1130
Regular cube derate 7%
OPERATING PRESSURES
FREEZE CYCLE HARVEST CYCLE
AR TEMP.

ENTERING HEAD SUCTION HEAD SUCTION
CONDENSER | PRESSURE | PRESSURE | PRESSURE | PRESSURE
=FjC PSIG PSIG PSIG PSIG
50/10.0 200-250 an-22 140-170 £5-80
7oi21.1 200-250 422 140170 65-80
BOf26.T 230-280 42-24 150-180 T0-85
90f32.2 20-310 A4-24 160-180 75-00
100/37.8 290-340 48-26 180-210 B5-100
110433 320-380 50-26 180-220 90-105

*Suction pressure deops gradually througout freeze cycle.
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B1800 SERIES WATER-COOLED

These characteristics may vary depending on
operating conditions.

CYCLE TIMES

Freeze Time + Harvest Time = Total Cycle Time

B1800 SERIES REMOTE

These characteristics may vary depending on
operating conditions.

Freeze Time + Harvest Time = Total Cycle Time

AlR TEMP. FREEZE TIME HARVEST FREEZE TIME HARVEST

Lo WATER TEMP. “FI'C e ARLIEN WATER TEWP. FI-C TImE
“FI°C s0/100 | 70211 | 80322 CONDENSER “FI"C | sojion | 70210 | eo;2z2
A 10.3-111 ME-125 | 137-147 -20 o TO-288 10211 | 10.7-10.58 | 122131 | 14.1-15.1

80/26.7 104-11.1 | 118-126 | 128-148 1-25 BOJ26.7 108-16 [ 123132 | 143153 1-25
90322 10.4-11.2 118-126 | 13.8-149 a0/32.2 109-11.7 | 125-134 | 14.4-155
100/37.8 10.5-11.3 11.9-128 | 14.0-150 100/37.8 120128 | J38-148 | 149-16.0
Based on average ice slab weight of 155 Ib, to 16.5 Ib. i il e ) il

Times in minutes

24 HOUR ICE PRODUCTION
AIR TEMP.
AROURD WATER TEMP. “Fi“C
ICE MACHINE
" 501100 | 70210 | 90m22
T0r21.1 1880 17a0 1470
B0/26.7 1880 16890 1460
90322 1810 1680 1450
100/37.8 1860 1670 1440
Regular cube derate 7%
90322 AIR TEMPERATURE
cumg:gm WATER TEMP. “FI°C
CONSUMPTION | spro0 | 70211 | some2
Gal24 hours 1200 2000 4100

At 240 PSIG head pressure

OPERATING PRESSURES

FREEZE CYCLE HARVEST CYCLE
AIR TEMP.

AROUND HEAD SUCTION HEAD SUCTION
ICE MACHINE | PRESSURE | PRESSURE | PRESSURE | PRESSURE
“F°C PSIG PSIG PSIG PSIG
50/10.0 235-245 40-22 140-170 T0-85
o211 235-245 40-22 140-1T0 T0-85
BOf26.7 235-245 40-22 140-1T0 m-85
9032.2 235-245 40-22 140170 T0-85
100{37.8 240-250 42-22 150- 180 T0-85
1101433 240-260 42-22 150- 180 T0-85

*Suction pressure drops gradually througoul freeze oyele

Based on average ice slab weight of 15.51b. to 16,5 |b.
Times in minutes

24 HOUR ICE PRODUCTION
AR TEMP.
ENTERING WATER TEMP. “F/*C
CONDENSER
“F"C 50100 | 70211 | sop22
201070/-2881021.1 | 1830 1630 1430
507322 1800 1600 1200
100137.8 1680 1460 1360
110/43.3 1520 1320 1220

Regular cube derate 7%
Rating using BCIB95A condenser, dice or half-dice

cubes
OPERATING PRESSURES
FREEZE CYCLE HARVEST CYCLE

AlR TEMP,

ENTERING HEAD SUCTION HEAD SUCTION
CONDEMSER | PRESSURE | PRESSURE | PRESSURE | PRESSURE
e PSIG P5IG PSIG PSIG

~20 to 50/

-20.8 10 10.0 220-250 42-20 120-150 T0-85
701211 220-260 42.20 120-150 T5-80
BO{26.7 220-260 4422 130-160 T5-80
20/32.2 250-290 &4-22 140-170 T75-80
100/37.8 270-320 45-24 150-180 B0-85
104433 310-360 48-26 160-130 B80-95

*Suction pressure drops gradually througout freeze cycle
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REFRIGERANT RECOVERY/EVACUATION
AND RECHARGING

REMOVAL OF REFRIGERANT
Do not purge refrigerant to the atmosphere. Capture

Note
Recheck for leaks with a halide or electronic leak
detector after charging 1ce machine.

refrigerant using recovery equipment by following spe- 5. Charge the ice machine. Follow Charging Proce-
cific manufacturer’s recommendations, dures on next page.
Important

Manitowoc lee, Inc. assumes no responsibility for the MANIEGLE

use of contaminated refrigerant. Damage resulting ==l

from the use of contaminated refrigerant 15 the sole

responsibility of the servicing company. OREN DPEN
NORMAL hEI,II" -CONTAINED MODEL AT BACKSEATED BACKSEATED PR
PROCEDURES SEAVICE SERVICE

VALVE VALVE
Refrigerant Recovery/Evacuation
Important

Replace the liquid line drier before evacuating and

recharging. Use only # Manitowoc (0.E.M.) liguid

line filter drier to prevent voiding the warranty.

CHARGING VACLUUM PLIMF!
CON NE(—"TIDNS EYLINDER RECOVERY UMIT
1. Suction side of compressor through suction service ':";E" %j
L
valve. =
2. Discharge side of compressor through discharge e
service valve. S 1404s

SELF-CONTAINED RECOVERY/EVACUATION
1. Place toggle switch in OFF position.

2. Install manifold gauges, charging cylinder/scale,
and recovery unit or 2-stage vacuum pump (Figure
7-9),

Open (backseat) high and low side ice machine
service valves, and open high and low side on man-
ifold gauges.

Ll

4. Recovery: Operate recovery unit per manufactur-
er’s instructions,

Evacuation prior to recharging: Pull system down
to 250 microns. Allow pump to run for 1/2 hour
after reaching 250 microns. Turn off vacuum
pump, ensure pressures do not rise. (Standing vac-
uum leak check.)

Figure 7-8. SELF-CONTAINED RECOVERY/
EVACUATION CONNECTIONS
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CHARGING PROCEDURES
Important gy
L ' e £l - - - E
The charge is critical on all Manitowoc Series ice =
machines. Use a weight or a charging cylinder to , '
determine the proper charge. . n
¥ » . d R Tt | o & h
1. Ensure toggle switch is in OFF position. ouswe  monsenten | | | ascuseareo R
2. Close vacuum pump valve, low side service valve, e . S e
and low side valve on manifold gauge,
3. Open high side manifold gauge valve, backseal
high side service valve,
4. Open charging cylinder and add measured name-
plate charge through discharge service valve,
3. Allow system to "settle” for 2 or 3 minutes afler
charging. CHARGING YACLILIM PLIME;
. ) o . . . CYLINDER RECOVERY LINIT
6. Place toggle switch in ICE position. Close high side
on manifeld gauge sel, and add remaining vapor FpgER ﬁ
charge through suction service valve (if necessary). J "= - '—-;:,r7|
- " . . OFEN
7, Ensure all vaporin charging hoses is drawn into the
ice maching before disconneching manifold gauges, Svisoan

N Figure 7-9. SELF-CONTAINED CHARGING
ote CONNECTIONS

Manifold gauges must be properly removed to
ensure no refrigerant contaminalion or loss
OCCurs

a. Runice machine in freeze cvcle.
b. Close high side service valve al ice machine.
¢.  Open low side service valve at ice machine:

d. Open both hi zh and low side valves on man-
ifold gauge set. Refrigerant in lines will be
pulled into the low side of system. Allow pres-
sures lo equalize with ice machine stll in freeze
cycle.

e.  Close low side service valve at ice machine.

£ Remove hoses from e machine and install
L'.]].'ﬂ."-.
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NORMAL REMOTE MODEL FPROCEDURES

CONNECTIONS
Recovery/ Evacuation of remote systems requires con-
nections at 4 points for complete system evacuation.

1. Suction side of compressor through suction service
valve.

]

Diischarge side of compressor through discharge
service valve,

3. Receiver outlet service valve. (Evacuates area be-
bween check valve in liquid line and pump-down
solenoid,)

4. Access (Schraeder) valve on discharge line quick
connect fitting on outside of compressor/ evapora-
tor compartment. This connection is necessary to
evacuate the condenser. Without this connection,
the magnetic check valves would close upon the
pressure drop produced by evacuation, prohibit-
ing complete condenser evacuation,

Note
Manitowoe recommends using an access valve
core removal and installation tool en the dis-
charge line quick connect fitting. The tool permits
removal of the access valve core for faster evacua-
tion and charging without removing the manifeld
gauge hose.

REMOTE RECOVERY /| EVACUATION

L.

Tad

Place toggle switch in OFF position,

Install manifold gauges, scale, and recovery unit or
2-stage vacuum pump.

Open (backseat) high and low side ice machine ser-
vice valves, position receiver service valve 1/2
open, and open high and low side on manifold
gauge set,

Recovery: Operate recovery unit per manufactur-
er’s instructions.

Evacuation prior to recharging: Pull system down
to 250 microns. Allow pump to run for 1 hour after
reaching 250 microns. Turn off vacuum pump, en-
sure pressures do not rise. (Standing vacuum leak-
check),

MNote

Recheck for leaks with a halide or electronic leak
detector after charging ice machine.

5. Charge the ice machine, Follow the Charging Pro-

cedures an page 7-33,

7-31



Section 7

Refrigeration System

e

HEAT EXCHANGER

e
| LOW RIDE
| SEAVICE YALYE
(BACKSEATED]

HARVERT
PRESSLURE

REGLILATING
VALVE

PLIMP
DOWN
SOLENCID

DHEER

RECEIVER
SERVICE VALVE

LEFT
EVAPORATOA

REGHT

=

EVAPORATOR
%..—-:u__ A
|

75’ %‘

(
o
EXPANSION | h
VALVE —#:1 r_'\ VALVE If —:J}.
] IH“:\."J

CORMPRE S50/

HEANEST
FREESURE

R BN
WALVE

EXPANGION
i =
HOT GAL
g S0LENCHD
WALVES

| \“\— STRAER-

=

.

HIGH SI0DE
SERVICE YALVE
[BACKSEATED)

CHECK WALVE

|

| DISUHARGE LINE
CLACK CONMNELCT
GCHRAEDEA FITTING

|

REMOTE DONDENSER

o

e e—

TEE

-"i HEAD PREESAIAE
COMTAGL VaLvE

P
VALLILIM PL
BECCAEITY WUNIT
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CHARGING PROCEDURES Not
" ooa f ryd oe

1. Bnsure toggle switchiis in OFF position, Backseat receiver outlet service valve after charg-

2. Close vacuum pump valve, frontseat (close) low ing is complete and before operating the ice ma-
side and high side service valves, close low side chine. If access valve core removal and installa-
valve on manifold gauge set. tion tool is used on the discharge line quick-con-

3. Add measured nameplate charge from charging EEL:uf:nTc% n.::nsla]Il‘ ?thr dﬂqi:lelz v_ah.fe crre before
scale through high side of manifold gauge sel into 2 g ROV ane Tone.
system high side (receiver outlet valve and dis- W bine in |
charge lines quick-connect fitting.) Rai LS ATIARE IV Ieese CYOe.

4. If high side does not take entire charge, close high b. Close high side service valve at ice machine.
side on manifold gauge set, backseat (open) low c.  Open low side service valve at ice machine.
side service valve, and receiver outlel service : 5
valve. Start ice machine and add remaining charge . DFE{“ beth hlfsh and ]_u i mde_val?es_:}n Eoea
through low side in vapor form until the machine FoNE SAge e I{angerant in; lines. will be
is fully charged. : pulled into the low side of system. Allow pres-

sures to equalize with ice machine still in freeze

5. Ensureall vapor in charging hoses is drawn into the cycle.

machine before disconnecting manifold gauges.

e. Close low side service valve at ice machine,

f. Remove hoses from ice machine and install
caps.

7-33
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SEVERE SYSTEM CONTAMINATION CLEAN-UP
General

This section describes the basic requirements for restor-
ing contaminated systems to reliable service.

Important
Manitowoc Ice, Inc. assumes no responsibility for
use of contaminated refrigerant. Damage resulting
from the use of contaminated recovered or recycled
refrigerant is the sole responsibility of the servicing
company.

Determining Severity Of Contamination
and Clean-Up Procedures

System contamination is generally caused by the intro-
duction of either moisture or residue from compressor
burnout into the refrigeration system.

Inspection of the refrigerant usually provides the first
indication of contaminants in the system. If obvious
moisture or an acrid odor indicating burnout is present
in the refrigerant, steps must be taken 1o determine the
severity of contamination as well as the required
clean-up procedure.

Contamination/Clean-Up Chart

If visible moisture or an acrid odor is detected, or if
contamination is suspected, the use of a Total Test Kit
from Totaline or similar diagnostic tool 5 recom-
mended. These devices read refrigerant, eliminating the
need for an initial oil sample for testing, -

If a refrigerant test kit indicates harmful levels of con-
tamination, or if the kit is not available, then inspect the
compressor oil,

. Remove refrigerant charge from ice machine.

2. Remove compressor from the system.

-
3

Check odor and appearance of the oil.

4. Inspect open suction and discharge lines at com-
pressor for burnout deposits.

h

Perform an acid oil test if contamination signs are
not evident to ensure no harmful contamination is
present.

The following chart lists findings and matches them with
required clean-up procedure. Use this chart for deter-
mining the type of clean-up required.

Symptoms/Findings

Required Clean-Up Procedure

Mo symptoms or suspicion of contamination

Normal evacuation and recharging procedures.

Moisture/ Air Contamination

{one or more of the following conditions will exist)

* Refrigeration system open to atmosphere for
prolonged periods

* Refrigeralion test kil and /or acid oil test shows
contamination

* Leak in water-cooled condenser

* No burnout deposits in open compressor lines

Mild contamination clean-up procedures.

Mild Compressor Burnout

+ il appears clean with acrid odor and/or

» Refrigeration test kit or acid oil test shows
harmful acid content

* No burnout deposits in open compressor lines

Mild contamination clean-up procedures.

Severe Compressor Burnoul

« (il discolored and acidic with acrid odor,
burnout deposits in compressor, discharge and
suction lines and other components

Severe contamination clean-up procedures,
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Mild System Contamination Clean-Up Procedures

1,

b

Replace failed components if applicable. If com-
pressor checks good, change oil in compressor.

Replace liquid line drier,

Follow normal evacuation procedure except re-
place the evacuation step with the following:

Note

If contamination is from meisture, the use of heal
lamps or heaters is recommended during evacua-
tion. Place heat lamps at the compressor, con-
denser, and at the evaporator prior to evacuation
{Ensure heat lamps are not positioned too close Lo
plastic components such as evaporator extru-
sions, water trough, etc, as they could melt,
warp, etc.)

Important
Dry nitrogen is recommended for this procedure.
This will prevent C.EC. release into the atmo-
sphere.

4.

5.

a. Puall vacuum to 1000 microns. Break vacuum
with dry nitrogen and sweep system. Pressur-
ize to a minimum of 5 psi,

b, Pull vacuum to 500 pucrons. Break vacuum
with dry nitrogen and sweep system. Mressur-
ize to a minimum of 5 psi.

c.  Change vacuum pump oil. Pull systerm down
to 250 microns. Run « oouum pump for 1/2
hour on self-contained models, 1 hour for re-
motes.

A standing vacuum lest may be performed as
a preliminary means of leak checking. Howev-
er, the use of an electronie leak detector after
the system has been charged is recommended.

Charge system with proper refrigerant to name-
plate charge.

Operate ice machine

Severe System Contamination Clean-Up
Procedures

L

A

&
s 5

Remove refrigerant charge.
Remove compressor.

Dizassemble hot gas solenoid valve If burnout de-
posits are found inside valve, install rebuild kit and
replace TXV and harvest pressure regulating valve.

Check discharge and suction lines at compressor
tor burnout depesits. Wipe out as necessary.

Sweep through open system with dry nitrogen.

MNote

Refrigerant sweeps are not recommended, as
they release C.E.C.'s into the atmosphere.

Installation Procedures:
a. Install new compressor and start components.

b. Install an adequately sized suction line filter-
drier (with acid/ moisture removal capability)
and inlet/ outlet access valves. Place the filter-
drier as close to the compressor as practical.

Replace liquid line filter-drier.

(]
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7. Follow normal evacualion procedures except re-
place the evacuation step with the following:

Important
Dry nitrogen is recommended for this procedure
to prevent C.EC. release into the atmosphere.

Pull vacuum to 1000 microns. Break vacuum
with dry nitrogen and sweep system. Pressur-
ize to a minimum of 5 psi.

d.

Change vacuum pump oil. Pull vacuum to 500
microns, Break vacuum with dry nitrogen and
sweep system. Pressurize to a minimum of 5

pi.

Change vacuum pump oil. Pull system down
to 250 microns. Run vacuum pump for 1/2
hour for self-contained models, 1 hour for re-
maotes.

A standing vacuum test may be performed as
a preliminary means of leak checking. Howev-
er, the use of an electronic leak detector after
the system has been charged is recommended.

Charge system wilh proper refrigeranl to name-
plate charge,

Operate ice machine.

a. Check pressure drop across the suction line fil-
ter-drier after 1 hour running time. If pressure
drop is not excessive (up to 1 psi differential),
the filter-drier should be adequate for com-

plete clean-up. Proceed to step 10.

If pressure drop is greater than 1 psi after 1
hour run time, change the suction line filter-
drier and liquid line drier. Repeat step % until
ice machine will run 1 hour without pressure
drop.

10. Removwe suction line filter-drier after 48-72 hours
run time. Change liquid line drier and follow nor-

mal evacuation procedures.

REPLACING PRESSURE CONTROLS WITHOUT
REMOVING REFRIGERANT CHARGE

The following procedure prevents opening of the re-
frigeration system and reduces repair time and cost.
Use this procedure when one of the following compo-
nents requires replacing and the refrigeration system is
leak free and operational.

Important
This is a required in-warranty repair procedure.

Fan cycle control (air-cooled only)

Water regulating valve (water-cooled only)
High pressure cut-out control

Low pressure cut-oult control (remotes only)
High side service valve

Low side service valve

Important
This is a required in-warranty repair procedure.

1. Disconnect power to ice machine. Follow all
manufacturer’s  instruchons supplied with
"pinch-off" tool.

2. Position pinch-off tool around tubing as far away

from pressure control as feasible. Clamp down on
tubing until pinch-off is complete. (Figure 7-13A.,
next page.)

A DANGER A

Do not unsolder a defective component. "Cut” it
out of the system, Do not remove pinch-off tool un-

til the new component is securely soldered in place.

3. Leaving pinch-off tool securely in place, cut tubing
of defective component with a small tubing cutter,

4. Install new component. Allow solder joint to cool.

5. Remove pinch-off tool.

6. Tore-round tubing, position wide angle of pinched

tubing into corresponding diameter hole of pinch-
off tool. Tighten wing nuts until block is tight and
tubing is rounded. (Figure 7-13B, next page.)

Note
Pressure controls will operate normally once
“pinched off” tubing is re-rounded. (Tubing may
not re-round 100%.)

7-37
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| @p | |
' =@%OO==

FIG. A - "PINCHING OFF" TLIBING

TYPICAL PRESSURE CONTROL. SHOAWN

PIRCH-0FF TOUL USED HERE
SEE FiG. A-AND FKG_8

PG, B - RE-ROLUNDING TURING

SV 1405

Figure 7-12. REPLACING PRESSURE CONTROLS WITHOUT REMOVING REFRIGERANT CHARGE
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FILTER-DRIERS

The size of the filter-drier is important. The refrigerant
charge is critical and use of an oversized or undersized
drier will cause the ice machine to be improperly
charged.

Listed below are the recommended O.EM. field re-
placement driers:

TOTAL SYSTEM REFRIGERANT CHARGES

Important
Refer to machine serial tag o verify system
charge,

Machine Charge | Refrigerant
End

Machine Size Drier Connection B1300 Series
Sixe Sisk s Air-Cooled 54 0z, R-402B
B1300, B1800 “na3” 3/8" 89-3015-3 Water-Cooled a8 oz R-4028
Remote 14 Ib. R-402B

Important B1800 Series
Driers are covered as a warranty part and are to E:;:;Dgf{je g hi-: g" ﬁ':g%g

i = g = = - i - B s =

Iljzil;c;placnrd any time the system is opened for re Bt 41b. R-4028

R-402B is DuPont SUVA™ HP81
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CHARGING R-402B (HPS1)
USING CHARGING CYLINDERS

1. Charge cylinder with R-402B (HP81),
2, Read pressure indicated on the charging cylinder
E'ET_IHE.
3. Using the R-502 scale, rolate the charging cylinder
lo the pressure listed in the chart.
Rotate Dial to
Pressure Reading on R-502 Scale
Gauge Listed Below
75to 81 110
Blto 90 120
91 to 100 130
101 te 109 140
110 to 119 150
120 to 129 160
130 to 138 170
139 to 148 18(1
149 to 159 190
160 to 168 2001
170 to 179 210
1EO to 190 220
191 to 200 230
201 to 211 240
212 to 220 250

REFRIGERANT DEFINITIONS

Recovery

To remove refrigerant in any condition from a system
and store it in an external container, without necessari-
ly testing or processing it in any way.

Recycling

To clean refrigerant for reuse by oil separation and
single or multiple passes through devices, such as re-
placeable core filter-driers, which reduce moisture,
acidity, and particular matter. This term usually applies
to procedures implemented al the field job site or at a
local service shop.

Reclaim

To reprocess refrigerant to new product specifications
by means which may include distillation. Will require
chemical analysis of the refrigerant to determine that
appropriate product specifications are met. This term
usually implies the use of processes or procedures
available only at a reprocessing or manufacturing facil-
ity

Notes Regarding Reclaim

“New product specifications” currently means ARI

Standard 700 (latest edition). Note that chemical analy-
5is is required to assure that this standard is met.

Chemical analysis is the key requirement in the defini-
tion of “Reclaim.” Regardless of the purity levels
reached by a reprocessing method, the refrigerant is not
“reclaimed” unless it has been chemically analyzed and
meets ARI Standard 700 (latest edition).
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REFRIGERANT RE-USE POLICY

Manitowoc recognizes and supports the need for proper
handling, re-use of, or disposal of. CFC and HCFC re-
frigerants. Manitowoc service procedures require recap
turing of refrigerants, not venting them to the
atmosphere.

It is not necessary, in or out of warranty, to reduce or
compromise the quality and reliability of your customers
products 1o achieve this,

Manitowoc approves the use of:
1.  New refrigerant (onginal name plate type).

2. Reclaimed refrigerant (oniginal name plate type)
-must meet AR Standard 700 (latest edition)
specifications,

3. Recovered or recycled refrigerant re-use:

a.  Refrigerant must be recovered and/or recy-
cled in accordance with latest local, state, and
federal laws.

b,  Refrigerant must be recovered from the same
Manitowoc product which it will be re-used
in. Recovered or recycled refrigerant re-use
from other products is not approved.

c. Recycling equipment must be certified to
AR.I. Standard 740 (latest edition) and be
maintained to consistently meet this standard.

d.  Refrigerant recovered and reused must come
from a “contaminant free” system. “Contami-
nant free” decision is influenced by type of
previous failures, how the system was
cleaned. evacuated, and recharged properly
after previous failures, and whether the pre-
sent failure contaminated the system. Com-
pressor motor burnouts and systems not
serviced properly in the past (an acid test can
help determine system condition) prevent re-
use of recovered refrigerant.

If you are not sure of the contaminant level,
refer to service manual for “Severe System
Clean-Up Procedures™.

e. Whether recovering and re-using, or recy-
cling, the service person is responsible (o
assure the refrigerant 15 not mixed with air,
other refrigerants, etc., and is “contaminant
free™ prior 1o reuse.

Important
Manitowoc Ice, Inc. assumes no responsibility for
use of contaminated refrigerant, Damage resulting
from the use of contaminated recovered or recycled
refrigerant is the sole responsibility of the servicing
company.

“Substitute” or *“Alternative” refrigerant:

2. Must use only Manitowoc-approved alterna-
tive refrigerants.

b,  Must follow Manitowoc-published conver-
sion procedures.
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R402B (DUPONT SUVA"™ HP81)
QUESTIONS AND ANSWERS

IS R-402B FLAMMABLE? Ne - it is UL, and
ASHRAE classified as “practically non-flammable”.
The same rating is given to R-22 and R-502. R-402B
ignition temperature of 641°C is actually less flam-
mable than R-22 (632°C)!

15 R-402B TOXIC? The EPA exposure limit rating for
R-402B is 1000 ppm, the highest rating given by the
EPA for a refrigerant. R-402B carries the same rating as
R-12, R-22, and R-502.

IS A SPECIAL COMPRESSOR OIL REQUIRED
WITH R-402B? Mo - Manitowoc products use stan-
dard mineral- or alkylbenzene-type compressor oils
with R-402B (The same as R-22 and R-502.)

HOW DO 1 LEAK CHECK A SYSTEM CONTAIN-
ING R-402B7? Standard soap bubbles, halide torches,
and standard electronic leak detectors work

DO 1 HAVE TO RECOVER R-402B? Yes - like other
refrigerants, government regulations require recover-
ing R-402B.

WILL R-402B SEPARATE IF I HAVE A LEAK IN THE
SYSTEM? No - like R-502, the degree of separation is
too small to detect.

HOW DO I CHARGE A SYSTEM WITH R-402B? The
same as R-502. It is recommended to charge liquid re-
frigerant only into the high side of the system.

CAN 1 PUT R-402B INTO R-502 G-MODEL ICE
MACHINES? Yes - R-402B refrigerant can be used as
an alternative replacement refrigerant in Manitowoc
G-Model (R-502) ice machines. Contact Manitowoc
distributor for field conversion kit 76-2559-3.

WHERE CAN I PURCHASE R-402B? DuPont refrig-
erants, including SUVA products, are available
through more than 1,300 authorized distributors in the
US.

I5 SPECIAL EQUIPMENT REQUIRED TO SERVICE
R-402B7 Mo - standard refrigeration gauges, hoses, re-
covery systems, driers, vacuum pumps, elc. are com-
patible with R-402B.
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MANITOWOC ICE, INC.

2110 South 26th Street, P.O. Box 1720, Manitowoc, Wi 54221-1720 USA
Telephone: 320-682-0161

FAX: 920-683-7879

Web Site: www.manitowocice.com
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