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The products, technical information, and instructions contained in this manual are subject
to change without notice. These instructions are not intended to cover all details or varia-
tions of the equipment, nor to provide for every possible contingency in the installation,
operation or maintenance of this equipment. This manual assumes that the person(s) work-
ing on the equipment have been trained and are skilled in working with electrical, plumb-
ing, pneumatic, mechanical, and refrigeration equipment. It is assumed that appropriate
safety precautions are taken and that all local safety and construction requirements are
being met, in addition to the information contained in this manual.

To inquire about current revisions of this and other documentation or for assistance with
any Cornelius product contact:

IMI Cornelius Inc. Internet:

Corporate Headquarters www.cornelius.com
One Cornelius Place
Anoka, MN 55303-6234

USA. Email: _ _
tech.service@cornelius.com

In the U.S.A.: Outside the U.S.A.:

phone: 763-421-6120 phone: 763-421-6120

800-238-3600 FAX: 763-422-3297
FAX: 800-535-4231

Trademarks and copyrights:

Aurora, Cornelius, Decade, Hydro Boost, Sitco, Spirit, UF-1, Vanguard, Venture, Olym-
pus, and Vista are registered trademarks of IMI Cornelius Inc.

Optifill trademark is pending.

This document contains proprietary information and it may not be
reproduced in any way without permission from Cornelius.

Printed in U.S.A.
Copyright © 2001, All Rights Reserved, IMI Cornelius Inc.
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INTRODUCTION

1. PREVIEW QUESTIONS

Check your current knowledge by taking a few minutes to answer the following questions:
1. Does the ice machine need to be level?

Yes No?

2. What is the recomended clearance for a air cooled machine?

3. What kind of cleaner should be used when cleaning this ice machine?

Z
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4. Water filters are required in most installations.

True False?

5. Water regulators are required in most installations.

True False?

© 2001, IMI Cornelius Inc. -3-
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2. Key THINGS To Know / Do

* The sealant should be added before the unit is placed on the dispenser on
bin. Always seal the ice maker to the bin (with a gasket or food grade
sealant). Sealing prevents melted ice from running out the joint between
the ice machines!

* Choose the proper condenser for the application:
Air — with sufficient clean air circulation
Water — high ambient temperature or dusty environment, restricted air
flow, or where extra BTUs are unwanted
Remote — when heat or noise are a problem!

* Always refer to serial plate for electrical power requirements and refrig-
eration charge and type of refrigerant!

Z
=
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Note serial plate locations. Lower lefthand corner of cabinet inside the
unit, on the bulkhead between the evaporator and the compressor.

* Always use proper size and type of water conditioning equipment (filter,
chlorine, etc.)!

¢ Do NOT use softened or reverse osmosis water!

* Premature harvest is normally caused by a defect in suction line sensors!
“I” series units only.

* Installation of a bin thermostat control is required in some installations,
such as ice drink dispensers or ice drink units!

¢ Bin stat is available to lower ice level! Part No. 630000-408

-4 - © 2001, IMI Cornelius Inc.
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3. OVERVIEW

|

Ice Machineq

ON/OFF/CLEAN and
DUMP switches

7
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3.1 Product Description

The normal sequence of events for starting the I-Series Ice Machine is as follows:
1. The ON-OFF-CLEAN switch is switched ON.

2. Controller board does a startup check.

3. After 4 seconds the contactor closes and the compressor starts.

4

. When the condenser thermistor reaches 100° F (38° C), the fan starts. The fan
stops when the thermistor drops to 88° F (31° C).

5. When the suction line thermistor reaches 20° F (-7° C), the water pump starts.

© 2001, IMI Cornelius Inc. -5-
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6. Ice builds on the evaporator
. Top row
to about 1/8” (.32cm) bridge 3/8 - 5/8” ;
thickness (center measure, (:95-1.59 cm) j
adjustable). When the hot-gas dimple =
defrost valve opens, the water j/
dump valve opens, and the | Ice slab
pump motor runs for 15 sec-
onds to expel the waste water. 1 ,8,,(:: ';:i; |
NOTE: The hot-gas defrost bridge | U *
valve opens at approxi- — |
mately 0° F (-18° C), "]
and can be adjusted by L |
turning the ice thick- ;?;m:}fa‘gs g 1/8;&;";:"")
ness potentiometer. .64 cm) bridge )

7. Ice drops from the evaporator
and opens the curtain proximity switch.

8. After the ice drops into the bin, the curtain proximity switch close. The defrost
stops and the ice making process starts over.

Z
O
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9. If the ice does not drop into the bin because the bin is full, the defrost will con-
tinue for approximately 8 seconds and stop. The ice machine then waits for the ice
to fall into the bin and the curtain and proximity switches to close.

3.2 Dimensions & Capacities

Ice Machine:
Ambient operating temperature:- - - - - - - - - - - - - - - 50-100° F (10-38° C)
Water: - - - - - - = = - - - - - - - - 20-50 psi (1.4-3.45 BAR) at the ice machine.

—————— If the water pressure exceeds 50 p.s.i. install a water pressure regulator
Electrical: - - - - - - - - - - - - - - - - oo oo oo - see unit’s name plate

-6- © 2001, IMI Cornelius Inc.
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SYSTEM DETAILS

1. CARBON DioxIDE/AIR
Not applicable for this product.

2. WATER

4+ NOTE: Water related issues are the cause of the W/
majority of ice maker problems.

NOTE: Always use the proper type and size of water filter

Inlet pressure should be 20 to 50 psi (1.4-3.45 BAR) at the Water/
ice machine. strainer ‘ e

Water goes first to a strainer. The strainer screen should be
removed and cleaned at least once per year.

There is a rubber flow control washer in the base of the
float valve. This flow control can be become plugged or

after it has been reinstalled.

deteriorated by chloramine. It should be checked at least Flow
once per year, and replaced if necessary. Be sure to install control
the flow control washer flat side up. 0p)
NOTE: The flow control should be removed when the Fg
water pressure is below 20 psi (1.4 BAR). g
NOTE: If water pressure is above 50 psi (3.45 BAR) add a pressure regulator. Z
The operating water level can be changed by bending the L‘?‘J
float arm. —
Float —&% >
NOTE: Make sure the float moves up and down freely arm =
C
»n

A splash shield has been installed above the float on all
machines built since June of 1998. A splash shield kit is available for older machines (part
number for 1 evaporator = 630000234, 2 evap. = 630000232, 4 evap. = 630000233). See
Service Bulletin # TB97108 for additional information.

© 2001, IMI Cornelius Inc. -7 -
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2.1 Dump Valve

It is important to make sure that the dump valve is
functioning properly. This valve dumps mineral laden

water out the dump hose. Coil

The ice may become mushy if the valve does not Wire
open properly. If the valve sticks open, it will cause @  harness

longer freeze cycle.
Dump
hose

1. Remove wire harness from the solenoid coil.

2. Remove blue cap and lift coil off.

3. Check coil resistance. It should be 140 ohms + 10%.
4

. Remove valve body stem by twisting counter-

clockwise about 1/8 turn. Twist
counterclock
wise 1/8 turn

5. Disassemble valve body components and check
for scale, etc.

-— &
6. Clean as necessary and reassemble the valve.
NOTE: A diaphragm kit is available, p/n 165637018. Vahé: Body SPring Ll om
em

3. SYRuUP
Not applicable for this product.

4. MECHANICAL

N
=
=
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4.1 Sealing Ice Bin

If the ice bin is full, new ice will not be able to
drop. Instead it blocks the evaporator curtain
open and no additional ice is made. This new
ice may start to melt and the resulting liquid
can leak out of the joint between the ice
maker and bin. To prevent this problem, seal
the joint with food grade silicon sealant.

-8- © 2001, IMI Cornelius Inc.
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NOTE: A bin thermostat is recommended for dispenser applications. When the bin
thermostat is satisfied, the ice maker will finish the cycle it is in and shut-
down. Part No. bin stat 630000-413

5. REFRIGERATION

5.1 Air Cooled Condensers

Air cooled ice machines add heat to the surrounding environment. In some situations
this may over tax the air conditioning system or cause other problems.

Adequate air flow is necessary, including 6 inches (15.2 cm) clearance on the right
side and back.

A louvered front and top panel is available for special applications.

Name 322/522 330/530 630/830 1030/1230
Top Panel 164874-016 630200-614 630200-614 630200-614
Front Panel 164873-022 164873-019 164873-020 164873-021

A louvered front and top panel is available for special applications.Air cooled ice
machines are not a good choice for industrial applications, or in greasy or dusty envi-
ronments that could lead to plugged condensers.

On some ice machines a condenser filter is available to trap airborne particles.

5.2 Water Cooled Condensers

Water cooled condensers will significantly increase water and sewer costs.

Water cooled condensers require a dedicated water line with 3/8” (.95 cm) i.d. inlet
supplying 20-50 psi (1.4-3.45 BAR) at the ice machine. There should be dedicated
water lines for the ice machine and the condenser. These lines should not be teed off
of one line..

Electrical Service
Line
Manual Disconnect Switch

EiratuspbfyvifiebiBwitch

n
=
n
—]
(]
<
o
&
>
C
n

<)
l’ i — Shut-Off Valve Shut-Off Valve
XN > Water Filter RSS, <-— Water Filter
S S8
§§§§ P Strain Relief == A2 Shut-0ff Valve
‘\§§:§$ / must be used Condenser Water Inlet
N / DDum_p ¥a:;/e Strain Relief
rain Tube must be used
Dump Valve
Drain Tube
Condenser Water
Y . Drain Tube
e Floor Drain . — Floor Drain

Bin Drain
Tube

<‘/
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Use separate lines for the bin drain and the dump valve drain.
It is usually not necessary to filter incoming condenser water.

Follow standard procedures for cleaning condenser lines of scale and deposits.

Water Regulating Valve

The water regulating valve is used on water-cooled ice machines only. The
valve is installed in the condenser outlet water line. Its function is to con-
trol the proper operating head pressure by regulating the amount of water
flowing through the condenser. The valve is adjustable and factory set to
maintain condenser discharge water temperature at 108/112° F (42 - 44°
C). Setting the water regulating valve to maintain discharge water tempera-
ture eliminates the need to enter the sealed refrigeration system. When
checking the valve, the water temperature should be taken as close to the
condenser discharged as possible. The water temperature will equate to
operating head pressure of approximately 275 psi (19.0 BAR).

Should adjustment be required, the valve has an adjustment stem on the
top. After allowing the ice machine to operate for 10 minutes in the ice
making mode to balance the system, turning the adjustment stem clockwise
will increase the discharge water temperature, and counterclockwise will
decrease the discharge water temperature.

The water regulating valve must close off condenser water flow com-
pletely during the hot gas harvest cycle. There should be no discharge
water flowing out of the condenser during the harvest cycle. Should the
valve fail to close during the harvest mode, the condenser will continue to
condense the compressor discharge vapor needed for the harvest cycle, and
this will result in long harvest times.

Leaking (bypassing) water regulating valves are normally the result of
scale buildup on the valve diaphragm. The valve should be flushed, not
replaced. To flush the valve, open the adjusting stem fully counterclock-
wise (or force the valve spring up with a screwdriver) and open and close
the water supply to the condenser, resulting in the flushing action. Should
this not correct the problem, replace the valve diaphragm. This should be
done without entering the sealed refrigeration system.

N
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Damage to the water regulating valve may also be caused by a water ham-
mer. Water hammering will result from the condenser inlet and outlet water
lines being reversed or defective valve stops in the water supply line.
Proper installation of water cooled equipment should always include an
anti-water hammer standpipe in the supply inlet line, as close to the ice
machine as possible.

-10 - © 2001, IMI Cornelius Inc.
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5.3 Remote Cooled Ice Machines

Refer to I Series Ice Cube Machine Service Manual & Maintenance Guide for
remote condenser installation information and correct refrigeration procedures.

NOTE: When installing a remote ice maker, always open the receiver valve after
connecting refrigerant lines.

5.4 Refrigeration System

Expansion Valve

The expansion valve is factory set at 6° F (-14° C) superheat (difference between
evaporator inlet and outlet). It is non-adjustable. DO NOT REPLACE WITH AN
ADJUSTABLE VALVE.

Low Refrigerant

Observe ice production. If the

tern at the top. The top row of
cubes must have a complete pat-
tern of ice on all four sides and the back wall. Remember, when you operate the
product with the panels off during testing the additional heat at the top of the evapo-
rator will cause thinner ice at the top.

. . T
refrigerant is low, some of the 3/3'? ;Z;N j
/
top evaporator rows do not form (.95 -1.59 cm) j
ice and freeze times are longer. dimple =
D
For optimum ice production and Ice slab
maximum cube separation, the |
ice connecting the individual Center 1
S 1/8”(.32 cm)
Cub‘es should be a rplnlmum of bridge e wn
1/8 inch (.32cm) thick at the cen- - U =<
ter area of the evaporator. Cé)
/ m
It is normal for the ice slab to be o Z
slightly thicker at the bottom and ;:’;m';‘/:”;‘:“’;s | 1/87(.32 cm)
taper off in a slight wedge pat- 64 cm) bridge — bridge EJ
>
—
C
o)

Should a different thickness of the bridge be desired, it will be required to adjust the
potentiometer (POT), located on the circuit board.

1. Thinner Bridge - turn the ice thickness POT adjustment screw clockwise one full
turn. Allow two cycles before determining if additional adjustments are required.

2. Thicker Bridge - turn the ice thickness POT adjusting screw counterclockwise
one full turn. Allow two cycles before determining if additional adjustments are
required.

© 2001, IMI Cornelius Inc. -11 -
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NOTE: Never judge the thickness of the ice from the first batch of the ice pro-
duced — the first cycle is a balance cycle. Always wait for the second
cycle before making any adjustments.

Refrigerant Charge/Recharge

The refrigeration system is critically charged to within + 1/2 ounces (14.8 ml), and
does not use an accumulator. DO NOT use gauges until all other tests have been per-
formed. Time the freeze cycle and refer to the charts in the I Series Ice Cube Machine
Service Manual & Maintenance Guide.

NOTE: If water is leaking from the dump valve, warm water is introduced which will
increase freeze time.

After conducting all other tests attach gauges and
check head and suction pressures.

The ice machine should freeze within + 10% of the
times indicated in the service guide. If the times are
longer, find and fix the leak. Then evacuate and
recharge the system BY WEIGHT.

NOTE: The R404A refrigerant used in the I-Series ice machines is a blend of several
refrigerants. These can fractionate in the refrigeration system. This is why it
is so important to completely evacuate the system before recharging.

NOTE: Always recharge R404A systems in a liquid state (not in a gas state).

NOTE: ALWAYS install a new dryer whenever the refrigeration system has been
opened (replace with an EK 404A dryer).

Thermal Expansion Valve (TXV)

Check the TXV by disconnecting the capillary valve
from the suction line. Warm the bulb in your hand
and watch to see that the valve opens and the suction
pressure gauge increases. Cooling the bulb closes the
valve.

Bulb
" Thermal Expansion Valve

Hot Gas Defrost Valve
Check that the Hot Gas Defrost Valve is not leaking Hot gas

. defrost
during the freeze cycle. valve

NOTE: The best way to detect a small weeping hot-
gas valve, use an electronic sight glass.
Alternately, touch the outlet line. If it is warm/hot, it is leaking.

© 2001, IMI Cornelius Inc.
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Compressor Start Windings

Check the compressor start windings.

1. With the power disconnected use an ohm meter to
check each pair of terminals. There should NOT
be an open circuit.

2. Take an amp reading from the red wire during
defrost mode. The amps should match those on the
name plate. Low amps indicate low refrigerant.

3. Check the voltage at the compressor terminals while the compressor is trying to
start. The voltage should be at least 90% of line voltage.

4. Refer to the I Series Ice Cube Machine Service Manual & Maintenance Guide for
additional compressor starting tests.
Thermal Overload Protector

Check the Thermal Overload Protector by discon-
necting one of the wires and checking for continuity
(make sure the compressor has cooled).

Head Pressure Control

The Cornelius "I" series
remote systems use an Alco
Head Pressure Control, nor-
mally referred to as a head-
master. This control is
mounted in the remote con-
denser with a fan cycling
control switch. Using both "’:J:m’.‘" o T8 by s
these controls gives the sys-

tem positive operation under a wide range of condensing temperatures.

: , _//Z‘ receiver
/; S - ]

»n
<
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The normal flow pattern through the headmaster is from the condenser port to the
receiver port. When this flow pattern is unable to maintain a receiver outlet pressure
equal to or above the dome pressure setting of the valve, the dome pressure will force
the valve port to change, closing the condenser port and opening the bypass port
from the compressor discharge line. This allows the high pressure vapor from the
discharge port to "buck" the receiver pressure back up. With the condenser port
closed, the refrigerant is backed up in the condenser, basically reducing the con-
denser size, assisting in maintaining the discharge port flow, and increasing the head
pressure.

© 2001, IMI Cornelius Inc. -13 -



I-Series Ice Machine Training Manual

The head pressure control valve (headmaster) maintains adequate condensing pres-
sure during periods of low ambient temperature. The [-Series ice makers are charged
with R404A refrigerant. The headmaster valve is set to maintain a condensing pres-
sure of 200 psig (13.8 BAR) down to an operating temperature of -20°F (-6.7° C).

PRESSURE
SWITCH

Oy = - - - mus

i
warea| N}
DUMP VALVE @

WATER
PUMP

=
COUPLINGS

REMOTE CONDENSER
I - VALVES N\
HOT GAS —— —— —— -

ECEIVER
SOLENOID LIQUID SOLENOID VALVE FILTER/DRIER ?
VALVE 3 :/:
{3
\ —] A

N PRESSURE ﬁ_

[
3FAN BLADES HEAD
! H L PRESSURE
i ] ) CONTROL
: H [ _
""""""""" O ~ .~ EVAPORATOR 1 1 ; ]
1 L} ]
— . H (
e — | 1 1 ]
1, . - [
E; H S H H H )
THERMOSTATIC = FAN MOTC.’H [
EXPANSION H H
| VALVE i
1

—]
HEAT EXCHANGER SWITCH D

HIGH SERVICE

SIDE LOW SIDE VALVE 1
SERVICE SERVICE H
VALVE VALVE 1

CHECK
VALVE_|

COMPRESSOR

Touching the lines of the headmaster will determine the flow path the headmaster is
in; condenser to receive, or bypass to receiver. Installing a gauge at the receiver out-
let valve will determine if the headmaster is functioning to maintain the proper oper-
ating pressure. It should be less than 15 psi (1.0 BAR). Less pressure indicates low
refrigerant or kinked lines.

Refer to the I Series Ice Cube Machine Service Manual & Maintenance Guide for
additional head pressure control information.
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5.5 Suction Line Thermistor Replacement

NOTE: The following procedure may be the easiest, but, it is not the only way
replace the thermistor.

1. Unplug the ice machine and remove the top and front panels.

2. Remove plastic rivets from the
electrical box mounting bracket using a
punch and side cutters. Save the rivets
for reinstallation.

Side cutters to lift
Punch thru rivets Do Not Cut
center of rivet

Remove 2 screws

Remove 4 screws

3. Remove and retain four screws on top
of bracket and two on gauge port bracket.

4. Move electrical box out of the
way and cut insulation from
around the thermistor.

»n
<
»n
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5. Replace thermistor. Be sure to clean the surface
of the suction line.

Groove

Thermistor N
in line

© 2001, IMI Cornelius Inc. -15 -
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6. Reassemble, making sure the new thermistor is in the proper location. Replace the
insulation around the thermistor or the ice machine will not function properly.

6. CONTROLS AND ELECTRICAL

6.1 Controls Board Features (Red and Yellow Boards)
* 4 second power-up sequence, adjusts board to correct voltage and Hertz before
the compressor starts
* Push button test mode
* 8 inline power connectors
* Bridge adjustment range indicator
* Dip switch selectors for curtain switches 1-4
* Dip switch selector for dump cycles
* Circuit board will retrofit for service replacements
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TROUBLE SHOOTING

1. Issues AFFECTING ALL CIRcuIiT BOARDS

1.1 Reset Operation

When ice machine is shutdown and Error-LED is operational, the ice machine power
switch must be turned OFF for approximately 5 seconds and returned to the ON posi-
tion to reset the circuit board and allow the ice machine to restart operation.

1.2 Evaporator Proximity Switches

Proximity switches are mounted to the evaporator and the magnet is mounted to
water curtain.

Switch Notes:

e Manually holding the curtain open for approximately 5 seconds during freeze
mode will shut the ice machine down.

* With dual-evaporator machines, both right hand and left hand switches must
open and reset to start the next freeze cycle.

1.3 Harvest Safety Termination (Red and Yellow Boards)

After 4 minutes in harvest mode, the safety timer in the circuit board will terminate
the harvest mode and place the ice machine in freeze mode. This safety cycle will
protect the evaporator, etc. should the harvest mode not terminate. Three consecu-
tively failed harvests will result in a solid red Error-LED, which requires a manual
reset.

1.4 Stacking Cable

When two I-series ice machines are stacked, a cable is used to connect their circuit
boards. This allows the bottom unit to be shut down on a Full Bin Signal (or other
error code). The top unit will finish the cycle it is in, and shut down.

The circuit board stacking connection can be used for the stacking cable or for a bin
thermostat, but not for both.

The I-series machines should never be stacked more than two high.

1.5 Ice Bridge Thickness Adjustment

1. Thinner Bridge - turn the ice thickness POT adjustment screw clockwise one full
turn. Allow two cycles before determining if additional adjustments are required.

72
o
s
@
vy
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2. Thicker Bridge - turn the ice thickness POT adjusting screw counterclockwise
one full turn. Allow two cycles before determining if additional adjustments are
required.

NOTE: Never judge the thickness of the ice from the first batch of the ice pro-
duced — the first cycle is a balance cycle. Always wait for the second
cycle before making any adjustments.

1.6 Condenser Fan Cycling Control

The condenser fan on air cooled ice machines is cycled by the circuit board. The con-
denser sensor signals the circuit board when the condenser temperature reaches 100°
F (38° C). The fan starts and continues to run until the temperature is reduced to 88°
F (31° C).

NOTE: Integral condenser ice machines do not use pressure to cycle the condenser
fan motor.

NOTE: Remote condenser units use a fan cycling pressure switch. “ON” 280 PSI
(19.3 BAR), “OFF” 230 PSI (15.9 BAR).

1.7 Sensor

Premature harvest is normally caused by a defect in suction line sensors!

If the ice machine will not go into harvest, the suction line temperature must be
checked (approximately 0° F (-18° C)!

© 2001, IMI Cornelius Inc.
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2. CircuiT BoARD OVERVIEW (RED & YELLOW BOARDS)

115V 230V
#7 YL Water Pump #7 YL Water Pump
S3-1 S3-2 #6 BK Condenser Fan #6 BK Condenser Fan
1 OFF OFF Dump Every Harvest :45]]33]{4 PS. 4;‘5‘ gt PS.
2 ON OFF Dump Every Third Harvest
#3 RD Hot Gas #3 RD Hot Gas
3 OFF ON Dump Every Seventh Harvest #2 WH L2 #2RD L2
#1BRL1 #1BR L1
Condenser Sensor, \
Suction Line O - ‘- COND O
Sensor ~__| —
Bridge Thickness Pot. ~ GR Triac I:
\6\Iater
Manual Harvest Switch ump ——
(white button) GR Valve
Y A1
........... & -}:i- Cond Fan - G
d ON
E Q
1 8341 S$3-2 i i i ER
7 Eﬂ Dump Cycle Dip Switch Comp. a
i A —— O
e GR o
P Micro Water
i et Processor D14 pump 0O
' - Q
e R Hot G
Curtain D12 G?S —
Selection __ Valve L |
Switch 1 \\/
. . #7 YL Wa —
5 ON N Curtain 1 -
¢ . Water P »”
/ 5 [AAAISW4 . p; . Switches .-
/o I e g s
; OFF i o
ON e 4 %I_ o Transformer
. Triac
o103 N R
OEF Stack 0|th ——|
3 ! % Com|
."'-.‘ ON ‘.- Q
Y e
h OFF

.

SINGLE CURTAIN

Curtain Switch Must Be
Connected To J4, J5, J6 & J7
SW4-1 ON

SW4-2 ON

SW4-3 ON

© 2001, IMI Cornelius Inc.

6 DUAL CURTAIN
One Curtain Switch Must Be

Connected To J4

the second can be connected J5 SWa-1 OFF
S?VVZ‘:% 8§F SW4-2 OFF
SW4-3 ON SW4-3 OFF

7 FOUR CURTAIN
Curtain Switch Must Be
Connected To J4, J5, J6 & J7
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2.1 Red & Yellow Boards (LEDs) Descriptions

Status Indicators

D1-2 Yellow Water curtain(s) dip switch can be set for 1, 2, or 4
D3-4 LED evaporator machines
D9 Red LED | Error
D12 | Green LED | Hot gas valve(s)
D13 | Green LED | Condenser fan
D14 | Green LED | Water pump
D15 | Green LED | Compressor contactor
D16 | Green LED | Dump valve

Water Curtain(s)

Open

Yellow .
D1-2 LED ON Curtain(s) closed
Yellow .
D3-4 LED OFF Curtain(s) open
Pre-Chill Mode
g;:i YEECI))W ON Water curtain(s) closed
D13 | Green LED ON or | Condenser fan cycles on and off depending
OFF on condenser temperature
D15 Green LED ON Contactor closed

Ice Making Mode

DI1-2 Yellow .
D3-4 LED ON Water curtain(s) closed
D13 | Green LED ON or | Condenser fan cycles on and off depending
OFF on condenser temperature
Water pump actives when the evaporator is
D14 | Green LED ON at 20° F (-7° C) or lower, except during
dump cycle
D15 | Green LED ON Compressor contactor closed

Harvest Mode

DI1-2
D3-4

Yellow
LED

ON Water curtain(s) closed

-20 -
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D14 | Green LED ON 15 Water pump active for 15 sec., then inactive
seconds
D15 | Green LED ON Compressor contactor closed (compressor
active)
D16 | Green LED ON 15 Dump valve active 15 sec.
seconds
Error-LEDs
D9 Red LED Turns on when the system is shutdown
ON or | Assists to indicate where the error may be
D9 Red LED flashing | and or what may have caused the error
Evaporator temp. drops below -25° F
(-32° C) — the system will shutdown for 30
D9 Red LED ON min’s and attempt to restart 2 times before
shutting down
D9 Red LED ON Open therml‘stor circuit — thermistor open/
broken or wire/poor connector
High evaporator temperature — evaporator
D9 Red LED ON dqes not.fall below 40° F (4 C). within 6
minutes into freeze cycle — requires manual
reset
D9 Red LED ON 3 failed harvest cycles (when no ice drops)
Flashing Open sensor or high temperaturoe shutgowzl
12 sec — condenser temp. exceeds 150° F +2°, -6
D9 Red LED ON. 1 /2' (66° C +1°, -3°) — the system will shutdown
’ for 30 min’s and attempt to restart 2 times
sec. OFF .
before shutting down
Flashing
1/4 sec.
ON, 1/4 | Low temperature shutdown — condenser
DY Red LED | S€¢ OFF, Femp. drc?ps to'36 F 12. (2°C i'l ) — the
1 sec. ice machine will restart if temp. rises to
delay, |40°F £2°F (1°C)
then
repeat
Flashing
DY Red LED 1/4 sec. | Within one turn of either end of the potenti-
ON, 1/4 | ometer range
sec. OFF,

© 2001, IMI Cornelius Inc.

-21-

72
o
s
@
vy




a2
=
2
m
N

I-Series Ice Machine Training Manual

3. ReD & YELLOw BOARD DIAGNOSTICS

With ice machine in freeze cycle, push and hold the Hot Gas Manual Harvest/Defrost But-
ton until circuit board goes into diagnostic mode (about 3 seconds). The ice machine starts
to cycle these five components:

Hot Gas Solenoid
Water Pump

Fan Motor

1
2
3. Contactor
4
5. Dump Valve.

Check to make sure the proximity switch lights are on.

When replacing the circuit board make sure the dip switches are set correctly.

115V 230V
$3-1 S3-2 #7 YL Water Pum #7 YL Water Pump
1 OFF OFF Dump Every Harvest #6 BK Condenser #6 BK Condenser Fan
2 ON OFF Dump Every Third Harvest #5BL PS #5 BL P.S.
3 OFF ON Dump Every Seventh Harvest #4BL #4 BL
#3 RD Hot Gas #3 RD Hot Gas
Condenser Sensor #2 WH L2 #2RD L2
\#1 BRLI1 #1 BRL1
Suction Line O COND O
Sensor \ RD —
D9 %{— Error
Bridge Thickness Pot.—_ | Triac |:
Manual Harvest Switch
(white button)
A q
T ON
e S Q
#7q _ S3-2 ™. . 2 _1
y 34 Ry Dump Cycle Dip Switch ]
Pt ) GR o
i Pt Micro Water
} e Processor D14 pump 0
~ o, o
............. 1123 X R Hot
e ; \ o
" Curtain "\" LI ; D12 3( {- Gas — G
Selection __| pud, Off .~ ‘#{“ YL Valve ||
Switch 1 [E J4= \\/
.,ﬁ #7 YL Wate rjlp %(_ YL B
/ ON N Curtain 2 'T 5 ~
H , Water : e
/5 |ABESW* * pip Switeh R | S PP+ O
i OFF % Curtain A /]
ON ! o 4 [IZ|J7 —zi— Yo e |: Transformer
{6 - sw4 | —
D()ElF Stack O} [IEI ——|
f Com
! OoN ® O
K swa /7
. OFF
T 5 SINGLE CURTAIN 6 DUAL CURTAIN 7 FOUR CURTAIN
Curtain Switch Must Be One Curtain Switch Must Be  Curtain Switch Must Be
Connected To J4, J5, J6 & J7 Connected To J4 Connected To J4, J5, J6 & J7
SW4-1 ON the second can be connected J5
SW4-2 ON SW4-1 OFF Wi OFF
SW4-3 ON SW4-2 ON W oFF
SW4-3 ON
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3.1 Sensors

The suction line sensor (blue) is a thermistor rated at 2815 ohm + 5%, at 32° F (0° C). This
sensor controls the ice bridge thickness by measuring the suction line temperature and
sending it to the circuit board. The circuit board controls the compressor.

If the suction line temperature does not drop to 40° F (4.4° C) in 6 minutes, the ice
machine goes into a safety shutdown mode. A manual reset must be performed.

3.2 Check Circuit Board Output

1. Turn ice machine power switch OFF. Disconnect sensor plug from board.
2. Turn power switched ON.

3. Use digital multimeter set for DC voltage. Connect leads of meter across the two
pins of the sensor being checked.

4. Meter should read 4.5-5.0 VDC. If voltage is not correct, replace the circuit
board.

Note: This also applys to the proximity switch

3.3 Check Thermistor Sensor(s)

Disconnect the suction line sensor from the control board.

Install a special test cord (p/n 164984009) to the controller board.

Reinstall the suction line sensor.

Set the multimeter for DC-volts and connect it to the special test cord leads.

Operate the ice machine in freeze cycle.

A

As the suction line temperature decreases the volt reading should increase.
e If the multimeter reading remains steady and does not increase, it indicates a
shorted sensor. Replace the sensor and check again.

e If the multimeter reading is 4.5 — 5.0 VDC it indicates an open sensor. Replace
the sensor and check again.

2
o
=
®
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4. GREEN CircuiT BoARD OVERVIEW

© o
(yellow) Water Dump
;¢: D-13 Valve LED
D-15
Switch @E@g RH X 70 || os
Evap.
(yellow)
I:I D-10 Contactor LED 50 O6
D-14
smmn@\%@% LH X 30 || o4
Evap.
Water 10 02
Cond Pump LED I
Sensor C———— Plug :¢: D-12
Hot Gas LED
. (green)
Suction
Sensorl::% Plug I:I D-11
_ Fan LED Voltage
° (green) Selector
\8 Test XX D-6 Switch
B
th;&er /2 Plug Error LED
- (red)
_ XX D-5
o]
o| Options
°l Plug Adjustable Ice
= L] Thickness Pot.
Microprocessor Ij Transformer
i i Stacking Manual
Stacking Unit Q @
(if rquired) ~— Cable Harvest
Plug Q) Switch ¢
© o)

4.1 GREEN BOARD Test Plug

This plug is primarily for the manufacture’s use.
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4.2 GREEN BOARD Sensors

Condenser sensor and suction line sensor are thermistors rated at 2815 ohms + 5% at
32°F (0° C).

Condenser Sensor signals the circuit board for fan cycling, and serves as the high-
temperature safety shutdown. The Error-LED will flash once a second during high
temperature safety shutdown. Manual reset must be performed to restart “ON” at
100°F, “OFF” at 88°F

Suction Line Sensor signals the circuit board about the suction line temperature.
This controls the ice bridge thickness. The ice machine has 6 minutes to reduce suc-
tion line temperature to 40° F (4.4° C) in the freeze mode (Error-LED is ON) before
a safety shutdown. Manual reset must be performed to restart at 150°F.

4.3 GREEN BOARD Voltage Check

1. Turn ice machine power switch OFF.
2. Disconnect proximity switch plugs from the control board.

3. Set the multimeter for DC volts and connect leads to the top 2 pins of the right
hand and left hand evaporator.

4. Turn ice machine power switch ON.

5. Meter should read 5 VDC = .2 VDC. If not, replace circuit board.

4.4 GREEN BOARD Thermistor Sensor Diagnostics

Check Circuit Board
1. Turn ice machine power switch OFF. Disconnect sensor plug from board.

2. Use digital multimeter set for DC voltage. Connect leads of meter across the two
test plug pins of the sensor being checked.

3. Turn power switched ON.

4. Meter should read 2.5 +.2 VDC. If voltage is not correct, replace the circuit
board.

Check Thermistor Sensor(s)

1. Disconnect the suction line sensor (brown) from the control board.

Install a special test cord (p/n 164984009) to the controller board.

Reinstall the suction line sensor.

Set the multimeter for milli-volts DC and connect it to the special test cord leads.

A

Operate the ice machine in freeze cycle.

© 2001, IMI Cornelius Inc. -25 -
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6. As the suction line temperature decreases the milli-volt reading should increase.

 If the multimeter reading remains steady and does not increase, it indicates a
shorted sensor. Replace the sensor and check again.

 If the multimeter reading is 2.5 VDC it indicates an open sensor. Replace the
sensor and check again.

4.5 Sensors

The suction line sensor is a thermistor rated at 2815 ohm + 5%, at 32° F (0° C). This sen-
sor controls the ice bridge thickness by measuring the suction line temperature and send-
ing it to the circuit board. The circuit board controls the compressor.

If the suction line temperature does not drop to 40° F (4.4° C) in 6 minutes, the ice
machine goes into a safety shutdown mode. A manual reset must be performed

4.6 GREEN BOARD Voltage Selector Switch

* Selector bar in CENTER position- - - switch is OPEN (ice machine is
inoperative)

e Selector bar DOWN - - - - - - - - - 115 VAC selected

e SelectorbarUP - - - - - - - - - - - 230 VAC selected

4.7 GREEN BOARD Ice Bridge Thickness Potentiometer (POT)
Factory Reset

1. Turn voltage selector switch OFF (center position).
2. Unplug proximity switches and thermistor(s) from circuit board.
3. Turn voltage selector switch ON.

4. Momentarily short across the bottom two pins of the test plug with a wire jumper
or screw driver.

e [If the POT is within the factory setting the D-5 LED will flash continuously.
e If the POT is NOT within the factory setting the D-5 LED will NOT light.

5. If the D-5 LED is not lit, slowly turn the adjuster clockwise until it lights. If the
LED does not light after 10 turns, turn the adjuster counterclockwise until it
lights.

- 26 - © 2001, IMI Cornelius Inc.
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4.8 GREEN BOARD Dump Cycle Options

o (@)
(yellow) Water Dump
I’P: D-13 Valve LED
D-15
Switch @E@g E\t‘ap x 70 || o8

:¢: D-10 Contactor LED

D-14
swm@%ﬁ 'E:'ap x 30 Ll o4

Water 10 O2
Pump LED 1
Cond.
Sensor C———— Plug b: D-12
Hot Gas LED
. (green)
Sensor C——— gluuc;mn :¢: D-11
_ Fan LED Voltage
________________ g (green) Selector
‘‘‘‘‘ ~ D-6 i
Dump Cycle Jumper Settings - o -FI;T:; I:I Switch
g Error LED
o 0o 1 (red)
. D-5
O] O P . :qI
M o| Options
°| Plug Adjustable Ice
Dump Dump Dump Dump o )
Every Every Every Every e [e] Thickness Pot.
. Cycle  3rd 5th 7th
Cycle Cycle Cycle
_______________________ g Microprocessor Transformer
. . Stacking Manual
Stacking Unit
(if required) ~———— Cable Harvest
Plug Switch
O o
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4.9 GREEN BOARD Diagnostics

Erratic Component Operation

Erratic component operation (water pump, condenser fan, hot gas valve, etc.) are
often the result of a poor connection to the 8-pin connector. Before performing diag-
nostics on the circuit board, make sure the 8-pin connector is securely in place.

Check Circuit Board

1. Turn the power switch ON. The D-5 Error-LED indicator will be illuminated for
2 seconds.

2. After the D-5 Error-LED goes out, momentarily short across the bottom two ter-
minals out of the test plug with a jumper wire or screwdriver. Then remove the
jumper. The circuit board is now in test mode.

3. One of these two conditions will exist:

» If the ice thickness potentiometer is within the factory setting, the Error-LED
will flash continuously.

 If the ice thickness potentiometer is not within the factory setting, the Error-
LED will not be lit.

4. In either case, the green LED indicators will illuminate for 2 seconds in the
sequence shown below. They will continue to sequence until the power is turned
off. Failure of the green LEDs to cycle in this sequence indicates a defective cir-
cuit board. Replace the board.

Status Indicators
D6 Green LED Fan
D11 Green LED Hot gas valve(s)
D12 Green LED Water pump
D14 Green LED Contactor
D15 Green LED Dump valve
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APPENDIX

XIANAddV

APPENDIX A — SERVICE TIPS

» Use nickel safe cleaner when cleaning evaporators.

* Use only Cornelius parts in servicing ice makers.

APPENDIX B — INSTALLATION TIPS

* Purge water lines.

Level the ice machine.

Seal the ice maker to the bin or dispenser.

Use a dedicated electrical circuit with proper sized wire and breaker.

Provide adequate clearance.

Fasten the ice maker to the bin or adapter.

© 2001, IMI Cornelius Inc. -29 -
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REVIEW

DATE:

NAME:

LOCATION:

General Ice Maker Installation
The following questions summarize important points in this training lesson

1. What is the minimum and maximum ambient temperatures for a ice maker installation.
___A.25°Fto60°F
___B.50°Fto 100° F
___C.72°F #10°F

___D. Ice machines can be successfully installed in any ambient.

2. Inlet water pressures
A. Are not important since the float can accomodate any municipal water pressure.

____B. Should not exceed 50 PSI.
__ C. Can be maintained with a water pressure regulator.
__D.BandC.

3. Sealing the ice maker head to the ice bin or dispenser with approved sealant is
___A. Necessary only in areas subject to high humidity.

___B. The approved method od sealing the ice machine to the bin or dispenser.
___C. Required to meet sanitation codes.

___D. To eliminate leaks.

___E.CandD.

4. Proper air circulation is provided with a minimum clearance of
A. 6 inches minimum

B. 9 inches minimum

C. 2.5 inches minimum

-30 - © 2001, IMI Cornelius Inc.



Ice Cuber Operation

5. What refrigerant is used in the “I”” series cube ice maker
___A.R404a

__B.R22
_ _C.RI12
___D.HP62

6. On a air cooled cuber, thermistors are located at the following locations:
A. Evaporator, condenser, and suction line.

B. Condenser and suction line.
C. Dump valve, hot gas valve, and evaporator.

7. The thermostatic expansion valve is
___A. Nonadjustable.

___B. Internally adjustable.
___C. Externally adjustable.
___D. automatically adjustable.

8. Circuit board problem diagnosis (check all that are true)
___A. Circuit boards cannot be diagnosed and must be replaced.

___B. Circuit board failure will automatically illuminate error LED.
___C. Circuit board is self correcting.

___D. Can be checked by the self-diagnostics built into the board.
___E.BandD.

Ne)

. Ice bridge thickness should be checked at
___A.The top of evaporator.

___B. The bottom of evaporator.
___C. The center of evaporator.
___D. Anywhere in the evaporator.

10. Which component(s) could be checked if the machine fails to shut off when the bin is
full?
____A. The evaporator sensor.

____B. The bin thermostat.
___C. The proximity switch
____D. All of the above.



11. When the evaporator curtain is moved away from the evaporator
___A. The machine will return to the freeze cycle if the bin is not full.

___ B. The machine will shut down.
___C. A malfunction of the curtain is indicated and it must be replaced.
__D.Both A and B.

12. When the machine enters the defrost cycle, which components are energized?
____A. Compressor, condenser fan, and the hot gas solenoid.

___B. Hot gas solenoid and the dump valve only.
___C. Only the hot gas solenoid.
___D. Compressor, hot gas solenoid, and the dump valve.

13. An air cooled condenser
___A.TIsself cleaning.

___B. Must be kept clean.
___C. Cleaning can be reduced if filter is installed.
~_D.BothB and C.

14. The three basic circuits of the ice machine are
____A. Air, water and refrigeration.

___B. Mechanical, electrical and plumbing
___C. Water, electrical and refrigeration.

15. If the unit is shut down and the red error light is flashing,
___A. The unit is off because the evaporator curtain is open.

___B. The unit is off because the suction temperature is below 40° F.
___C. The unit is off because the condenser temperature is above 150° F.
___D. The unit is off because of high amp. draw on the compressor.

16. Most problems encountered on an ice machine are caused by
___A. Refrigeration leaks.

___B. Improper installation.

___C. Lack of periodic maintenance.
___D. Defective component parts
___E.Both A and E.

17. Proper sanitation procedures for cleaning of the storage bin requires all ice to be
removed from the storage bin.
A True.

____B. False.
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18. When the cuber is shut down and the red LED is illuminated, to reset
____A. Push the reset button.

___B. Close the proximity switch.
___C. Turn the power switch off at least 5 seconds.
___D. The board automatically resets after 2 minutes.

19. To test the board for proper proximity switch operation, the voltage reading across the
switch terminal is
___A.2.5VDC

__B.25VAC
___C.5VDC
__D.5VAC
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AVERAGE OPERATING CHARACTERISTICS IWCS 227/ITWC 322/IWC 330
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AVERAGE OPERATING CHARACTERISTICS TAC 522/TIAC 530

651 ¥'C 9:0 LT8 LIST 6-:0C L1g 90¢¢ ¢ 8¢
9L1 £ 9:0 LT8 6LET 6:L1 0r¢ 6661 LT (43
81 £ L:0 LT8 1447 VL1 €8¢ 9681 1C (43
¥0¢C [ 60 SOL LOTI 91 06¢ VCLT 1¢ LT
S¥e €7 0-1 48" 6901 GCl 9¢C LIST 0T 1¢
20G:UIA F 292G U ey
Ae a \WM e %Q \WM HNLL HINSSHAd LTINS HINLL HINSSHAd e TANS
HTOAD NOILLDNS -S4¥d AVHH HTOAD NOILLDNS -S4¥d AVHH
LHOIHM HO1 | LHOIHM 301 D o dINAL D odINHL
HOVIHAV HOVIHAV HTOAD LSHAIVH HTOAD HZdddd JAIVM LNAIGINY
siun IS
0S¢ [ 9:0 0c1 0c¢C 6:0C 14 0ce 0L 001
L3¢ (U8Y 9:0 0c1 00¢C 6:L1 Sy 06¢C 08 06
SOy I's L0 0c1 g6l VL1 4% SLT 0L 06
0S¥ 8y 60 TT1 SLI 91 [4% 0s¢ 0L 08
ors I's 0-1 S6 GGl GCl 8¢ 0¢c 0¢ 0L
99G U S1sg o 20S:UTA S1sg o
feasar RRAD/A DL | NONS | smacvan | S | NOWDS | -saaavan
LHOIHM HDI | LHOIHM 3DI1 d o dAINHL d odINH.L
HOVIHAV HOVIHAV HTOAD LSHAIVH HTOAD HZHH¥d 4LV LNAIIINY
s dI

© 2001, IMI Cornelius Inc.

-36 -



I-Series Ice Machine Training Manual

AVERAGE OPERATING CHARACTERISTICS IWC 522/IWC 530
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