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Installation and Operation
CO, and LN, Backup Systems

1 Introduction

The CO, and LN, Free-Standing Backup Systems are designed
to meter Hauid cryogens to the freezer compartment. The Hiquid
flow is controiled by a solenoid valve, which is powered by 2
rechargeable battery. The battery charge is maintained by a
built-in charger. The soleneid valve opens and closes in response
to an electronic control system which monitors the tank
temperature.

2 Safety Considerations

2.1 General Precautions

WARNING! [o not modify or change system

A components. Replacement parts must be O.E.M.
exact repiacement equipment. Modification or use of
the equipment in a manner other than exprassly
inlended may cause death or serious injury. This
inciudes use of user-supplied components and
materials not specifically dasigned for the unit.
Reconfiguring the controller may cause death or
serious injury.

The manutacturer shall not be liable for any damages,
including incidental and/or conseguential damages,
regardiess of the legal theory asseried, including
negligence and/or strict liabiiity.

Before using, user shall determine the suitabiiity and
integrity of the product for the intended use and that
the unit has not been allered in any way, User
assumes ail risk and Hability whalscever therewith.

WARNING! For personal safety and frouble-free
A apetation, this unit must be properly grounded before
it is used. Failure 1o ground the equipment may cause
personal injury or damage to the equipment. Always
conform 1o the National Electrical Code and local
codes. Do not connect unit to already overloaded

power lines.

WARNINGE  Disconnect unif from main power
before attempting any maintenance io equipment or
controis.

2.2 COj, and LN, Precautions

The following are precautions for using liquid CO, and LN,
backup systems.

CAUTIONI  Aiways purchase cylinders equipped
with siphon fubes which withdraw liquid from the
pottom of the cylinder.

WARNING! 1f a CO, or LN, cylinder falls and a

A valve is knockad off, the cylinder can fravel like a
missile. Transport the cylinders in a handtruck or cart
with secure chain ties for the oylinder. After cylinders
are connected to the equipment, securely attach them
with chains to a solid, stationary obiect such as a
buiiding column.

WARNING! The gases preduced by evaporation of

A COy or LN are non-poisonous but displace the
oxygen in a confined space and can cause
asphyxiation. Do not store the eylinders in
subsurface or enclosed areas.

A WARNING! CO, and LN, liquids are very cold and
will bum unprotected skin. Always wear protective
eyewsaar and clothing when changing cyiinders or
working on the piping systems attached fo an active
source of liquid refrigerant.

CAUTION!  When closing the cylinder valve, make
A sure that the injection solencid is energized to allow all
the liguid to bleed off instead of being trapped in the
supply tubing. Failure io do this results in activation of
the pressure relief device, which could damage the
freezer and requires repiacing it it is activated.

CAUTION!  Always install the Cabinet Vent

A Assembly (refer o Figure 4 on page 3) before
operating the backup system. This assembly prevents
excess pressura fram building within the cabinet due
io frost formation which can block the porthole on the
back of the unit. The porthole provides pressures relief
when emergency gases are being admitted directly
into the cabinet interior and must always be kept open.

3 Pre-instaliation

3.1 Unpacking

At delivery, examine the exterior for physical damage while the
carrier’s representative is present. If exterior damage is present,
carefully unpack and inspect the unit and all accessories for
damage.

If there is no exterior damage, unpack and inspect the
equipment within five days of delivery. If you find any damage,
keep the packing materials and immediately report the damage
to the carrier. Do not return goods to the manufacturer
witheut written authorization. When submitting a claim for
shipping damage, request that the carrier inspect the shipping
container and equipment.

Do not exceed the electrical ratings printed on the dataplate
located on the back of the control assembly case.

CAUTION!  Improper operation of the equipment

A could result in dangerous conditions. To preclude
hazard and minimize risk, follow all instructions and
operate within the design limits noted on the
dataplate.
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4 Installation

Do not exceed the electrical ratings printed on the dataplate
located on the back of the control assembly case. The design
operating voitages are:

= 100 - 120 VAC, 50/60 Hz
« 2007240 VAC, 50/60 Hz

CAUTION!  Improper operalion of the squipment

A could result in dangerous conditions. To preciude
hazard and minimize risk, follow all instructions and
operate within the design limits ncted on the
dataplate.

WARNING! Be extremseiy careful inside the tank

A area. Drilling holes is not recommended because the
drill could pierce the evaporalor tubing attached to the
tank wall. if the evapaorator tubing is pierced,
refrigerant leaks into the atmosphere, causing unit
failure. Refrigerant can burn the operator.

4.1 Pressure Requirements and Safeguards

Be sure that the input pressure follows the' guidelines described
below.

For CO,

The recommended operating pressure for CO, backup systems is
between 960 and 1600 psi.

When the pressure exceeds approximately 1300 psi, a rupture
disk causes the system to shut down and release excess pressure.
The release valve is located in back of the control panel.

In models equipped with an audible alarm feature on the main
contrel panel, the alarm will sound when the pressure drops
below 725 psi. The alarm resets at 900 pst.

For LN,

The recommended operating pressure for LN, hackup systems is
between 135 and 25 psi,

When the pressure exceeds approximately 50 psi, a rupture disk
causes the system to shut down and release excess pressure. The
release valve is located in back of the control panel.

In models equipped with an audible aiarm feature on the main
control panel, the alarm will sound when the pressure drops
below 3 psi. The alarm resets at 15 psi.

4.2 Control Assembiy for Upright Models

MNote: Read all of the following steps before proceeding with the
installation.

To install the control assembly, complete the following steps:

1. Place the confrol unit on top of the cabinet. Place the CO,
cylinder at the back of the control unit and chain the CO,
cylinder in a secure place.

2. Select the door switch and mounting bracket required for
your unit (sefer to Figure 1), Refer to Figure 2 or Figure 3 on
page 3 for assembly ilfustration.

CAUTION! Some upright cabinets are built with

A condenser coils seclired to the inside of the outer
cabinet shell. The bracket musti be used as a template
in drilling the mounting hele to avoid puncturing the
condanser ¢oifs. If the condenser coits are pierced,
refrigerant leaks into the atmosphere, causing unit
faiture. Refrigerant ¢an burn the operator.

3. Mount the switch and bracket assembly:

a. Position the bracket on the top of the cabinet.

b, Use the bracket to locate the mounting screw position and
use the inclosed self drilling screw to mount the bracket.

c¢. Place the bracket slot under the screw head and tighten
the screw.

d. Adiust the bracket position so that the door switch is
actuated as the door swings open and closed.

23530H01
26114H01

(

48682H01

Figure 1. Door/Lid Liquid Cutoff Switch Brackets

The two top brackets (23530H01 and 26114HO0?) are designed
for use with 3 ft and 5 #t> chest freezers with bracket location
koles on the back of the cabinet. The bottom bracket (46682H01D)
is designed for use with upright freezers and 3 {i t* and 5 £t chest
freezers without bracket location holes on the back of the
cabinet.
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Drili 0.125" Dia. (1 Hole)
Reference Bracket for Location
Switch

{Upright 46731H01) 46682G01 Switch
\ / "\~ Bracket Assembly
Pt

4 Cabinet Top

H
|
Front i

a. Remove the existing {reezer sensor and the recorder
sensing bulb, if any. Enlarge the hote through the
insufation.

b. Uncoil the control unit sensor assembly and mount the
sensor o the bracket which holds the freezer sensor at the
right rear corner of the tank. This sensor is routed from
the control anit, down the back of the freezer to the
machime compartment, and up through the access hele in
the botiom of the cabinet compariment.

¢. Apply silicone over the access hole in the bottom of the
cabinet after the CO./LN; sensor is installed.

d. Insert the bulbs, cables, and recorder capitiary (f used)y.
Use three 1/4 in. plastic clamps to replace the existing
clamps,

e. Plug the sensor cable into the sensor cabie connection on
the back of the control assembly cabinet.

6. Install the Cabinet Vent Assembly through the 1 in. diameter

port located on the back wall of the cabinet (refer to Figure 4)

before operating the backup system.

Figure 2. Positioning Switch Bracket (Upright)

Switch Bracket 46682H01
Locate as Far Forward
as Possible

Drilf 0.125" Dia. (1 HOIE) Panduit Mount (2)
Reference Bracket for Location 88622H01

Secure Cable
/ \ with Tie Wraps
Lid = \%
/ Hinges

Switch
(Chest 46731H01)

Cabinet Back

- (CG, oniy)

Flow

Apply silicone around this area
before inserting into cabinet rear wall.

J_.H'-/:r

To protect the capillary iube,
place approx. 24" of 1/4" tygon-type
tubing over this end of the tube.

Apply siliclone around plug
and around capiliary tube.

Figure 3. Positioning Switch Bracket (Chest) on 390
without Switch Bracket Location Holes on Back of
Cahinet

4. Ptug the door switch cable into the door switch connection on
the back of the control assembly cabinet.
5, Install the CO, or LN, sensor:

Figure 4. Cabinet Pressure Relief Check Valve

CAUTION!  The Cabinet Vent Assembly prevents
A excess pressure from building within the cabinet due
to frost formation which can black the porthole on the
back of the unit. The porthole provides pressure relief
when emergency gases are being admitted diractly
into the cabinet inferior and must aiways be kept opan.
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4.3 Liquid Delivery System for Upright Models

CAUTION!  The liquid delivery systems for CO, and
N5 are different. Follow the installation instructions
for your system.

Note: Read all of the following steps before proceeding with the
installation.

4.3.1 CO, Systems
To instalt a CO;, delivery system, complete the following steps:

1. install the CO, supply tube (refer to Figure 3).

Tank Connector
Fitting

Tie Wrap

Female Pipe x Male
Flare Adaptor \

1/4" Flar
Nut e\x

Tank Conneclor

/ Nut

Tank Conhector
<" \Washer

1/4" Copper

| 7" Dia —
CiLio C/L
/

Lower Half of this
Detail Mounted on CO»
Control Unit Back

e, Hold the capillary tube end in place with a tie wrap.

Capillary Tube

1/4" Fiare Nut A
Coupling

1/4" Copper

=Y / Tubing
i / |

! g [ l/ 1 [ —
Capillary Capillary
Tube, 98" Tube, 102"

Figure 6. CO, Discharge Tube Assembly

Figure 5. CO, Supply Tube Assembly

2. Remove the stainless steel mounting bracket,
3. Install the liguid discharge tube (refer to Figure 6 and
Figure 7):
a. Remove the coil of capillary tubing from the control unit
housing,
b. Insert the end of the capillary tube through the PVC
cabinet vent assembly (refer to Figure 4 on page 3).

Note: [t much easier to run the capillary wbe through the tee
of the vent assembly before the assembly is siliconed
together (vefer to Figure 4 on page 3},

¢. Attach the capillary tube with the perforated, stainless
steel mounting bracket supplied with the accessory kit.

d. Bend the end of the capillary tube 105 degrees so that
spray is directed away from the door. Do not create a
sharp bend in the capillary tube.

€Oz System

COz Discharge
Sensor/\ Capillary
Capiliary Mounting
%& \ Bracket

Porthole

Freazer Sensor
Cable

L

Figure 7. CO, System Component Placement

4.3.2 LN, Systems
To install an LN, delivery system, complete the following steps:

1. Cannect one end of the LN, supply tube (insulated coil of
1/4 in. OD twbing, refer to Figure 8) o the liquid source and
the other end to the inlet fitting on the back of the control
unit.

i/2" 0.D. 1/4" 0.D.
Copper Tubing Copper Tubing  Tubular
Braze-Seal To Insulatio
\ Be Pressure Tight saton
’/1
||
]
1/2* Elare Reducing 1/4% Flare
Nut Coupling (1/2" to 1/4%) Nut

Figure 8. LN, Supply Tube Assembly
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2. Connect one end of the LN, extension tube (insulated coij of 4. Mount the LN5 discharge tube to the tank wall with the lower
3/16 in. OD soft copper tubing, refer to Figure 9} to the LN, of the two screw grommets on the left front of the tank wall.
supply tube and connect the other end to the discharge tube. Insert the tube through the rear porthole and across the left
These connections are on the outside of the freezer cabinet. side of the tank. Then bend the tube 90 degrees so it runs

downward along the inner door stop (refer to Figure 11).

3/16* 0.D. 174" C.D. 1/2" 0.D.
Copper Tubing Copper Tubing  Copper Tubing
LN, System
Sengor LN, Discharge
F:'ui - X h] Tube
Parthoi

Y S %
1/4" Flare 1/4" Q.0, Tubular  Reducing

Nut Copper Tubing [nsutation  Coupling

Figure 3. LN, Extension Tube Assembly

3. Connect the LN, discharge tube (preformed length of 1/2 in,
OD perforated stainless steel tubing, refer to Figure 10} to the
LN, extension tube:

a. Locate the brass elbow assembled with ferrules and nuts
in place. Do not remove the nuts from this elbow.

h.

Insert the LN, discharge tube into one end of the elbow
until the tube bottoms out. Tighten the elbow nats 3/4 tamn
only. Do not tighten more than 3/4 turn.

Insert the LN, extension tube into the other end of the
elbow until the tube bottoms out. Tighten the elbow nuts
3/4 turn only. Do not tighten more than 3/4 turn.

1/2" 0.D. Stainless
Steel Tubing

[
1

Note:

Figure 10. LN, Discharge Tube Assembly

There are three different lengths of LN, discharge tubes,
depending on the size of the freezer cabinet. In upright
models, install the tube on the left front of the tank wall,
The LNy extension and discharge tube assembly serves
the same funcition as the COy discharge capillary tube.

Freazer Sensor
Cable

Figure 11. LN, System Component Placement
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.B75" | Lid
e 1 875 ‘*‘——7 / |

Drill 0.125 Dia./

2 Places

'

23530H01 Switch, {Chest 4673102)
Bracket (Uipright 46731HO01)

Q Machine Compartment

Chest Freezer

Q
/ Rear View

Cabhinet (Chest)

Figure 12. Positioning Switch Bracket

28114H01 Cut-off
Switch Angle Bracket

e 2,57 Dril 0.125" Dia. |y
W 2 Places
Switch ¥ 1.125%m 3..-
{Chest "
46731H02) inge
~J - /
Cabinet
23530H01 Align Hoies in Bracket
Switch Brackat With Holes on Back of

Unit and Secure with Screws

Figure 13. Positioning Switch Brackets on 390 and 590 with Bracket Location Holes on Back of Cabinet
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4.4 Controf Assembly for Chest Models

Note: Read all of the following steps before proceeding with
the installation.

To instal! the controt assembly, complete the following steps:

1. Place the control unit on the top of the machine compartment.
For 3 ft° and 5 % chest models, either set the control on the

floor beside the unit or mount it on a shelf next fo the cabinet.

2. Select the door switch and mounting bracket required for
your unit {refer to Figure 1 on page 2). Refer to Figure 12 or
Figure 13 on page 6 for assembly illustration.

CAUTION! Do not drill into any par of the cabinat
on a 3 ft° or §i freezer. Any drilling can punciure the
refrigeration tubing or insulation.

3. Mount the switch and bracket assembly:

a. Position the bracket on the top of the cabinet.
b. Use the bracket to locate the mounting screw position and
use the inclosed self drilling screw to mount the bracket.
¢, Place the slot in the bracket under the serew head and
tighten the screw.
d. Adjust the bracket position so that the door switch is
actuated as the door swings open and closed.
4. Plug the door switch cable into the door switch connection on
the back of the control assembly cabinet.
5. Install the CO, or LN, sensor:

a. Remove the existing freezer sensor and the recorder
sensing bulb, if any. Enlarge the hole through the
insulation,

b. Uncoil the control unit sensor assembly and mount the
sensor to the bracket which holds the freezer sensor at the
right rear corner of the tank. This sensor is routed from
the control unit, down the back of the freezer to the
machine compartment, and up through the access hole in
the bottom of the cabinet compartment.

c. Insert the bulbs, cables, and recorder capiliary (if used).
Use three 1/4 in. plastic clamps to replace the existing
clamps.

d. Plug the sensor cable into the sensor cable connection on
the back of the conirol assembly cabinet.

6. Install the Cabinet Vent Assembly through the 1 in. diameter

port located on the back wall of the cabinet (refer to Figure 4

on page 3) before operating the backup system.

CAUTION! The Cabinet Vent Assembly prevents

A excess pressure from building within the cabinet due
to frost formation which can block the porthole on the
back of the unit. The porthole provides pressure relief
when emergency gases are being admitted directly
into the cabinet interior and must always be kept
open.

4.5 Liquid Delivery System for Chest Models

CAUTION!  The liguid defivery systems for CO, and
LN, are different. Follow the installation instructions
for your system.

Note: Read all of the following steps before proceeding with
the installation.

4.5.1 CO, Systems
To install a CO, delivery system, complete the following steps:

1. Install the CO; supply tube {refer to Figure 5 on page 4).

2. Remove the liquid discharge tube from the perforated
stainless steel shield.

3. Insert the liquid discharge tube through the rear porthole and
along the right side of the tank.

4. Reassemble the tube inside the shield and mount the
assembly to the existing screw grommets with nylon
standoffs and Phillips head self-tapping screws.

CAUTION! Make sure the end of the Hquid
discharge tube points down or liquid could be sprayed
al the door and possibly injure the operator,
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4.5.2 LN, Systems

To install an LN, delivery system, complete the following steps: Plastic Clamp

{Nylon Screw

1. Connect one end of the LN, supply tube {insulated coil of Grommet Underneath)

174 in. OD tubing, refer to Figure 8 on page 4) to the Hquid
source and the other end fo the inlet fitting on the back of the i
cornrol usit.

2. Connect one end of the LN, extension tube (insulated coii of
3/16 in, OD soft copper tubing, refer to Figure 9 on page 5)
to the LN, supply tube and the other end to the discharge
tube. These connections are on the outside of the freezer
cabinet. i

3. Cennect the LN, discharge tube (preformed length of 1/2 in. LN, Discharge
OD perforated stainless steel tubing, refer to Figure 10 on Tube
page 5) to the LN, extension tube;

a. Locate the brass elbow assembled with ferrules and nuts
in place. Do not remove the nuts from this elbow, ™ LN, System

b. Insert the LN, discharge tube into one end of the elbow Sensor
uatil the fube bottoms out. Tighten the elbow nuts 3/4 tum
only. Do not tighten more than 3/4 turn.

¢. Insert the LN; extension tube into the other end of the ———
elbow until the tube bottoms out. Tighten the elbow nuts

572 tar onlS. Do not fizhten more than 34 fag, Upright Freezer tnterior
i ¥ [ I (Docr Removed for Clarity)

Freszer
Sensor

Note: There are three different lengths of LNy discharge tubes,
depending on the size of the freezer cabinet. The LN,
extension and discharge tube assembly serves the same Figure 14, LN, System Component Placement
Junction as the CO, discharge capillary tube.

4, Mount the LN, discharge tube with nylon standoffs, PVC
tubing clamps, and Phillips self-tapping screws (refer to
Figure 14 on page 8).
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5 Operation

The operation procedure is the same for both upright and chest
freezers.

Note: Pledase read the safety information in Section 2.2 on
page 1 before operating the backup system.

5.1 Control Operation

Digital Display
Window

Set Point
Pushbutten

Power On
indicator |

@!D CO2 CONTROL

CELSIUS

| Battery Charge
Level Indicalor

O

PUSH CHARGE LEVEL _
TO SET LIGHT | I Set Point
Potentiometer
: e @
ﬁ:ggﬁmw DISPENSES HIGH (D) =~ BATTERY CHARGE
PRESSURE GO, AT -78°C. READ CONTROL BRIGHT CHARGE LEVEL LIGHT INDICATES
INSTRUCTION MANUAL BEFORE SET POINT  THAT BATTERY IS BELGW 80% FULL CHARGE.

CPERATING. DO NOT SET COLDER
THAN -78°C.

O

FOR BEST RESULTS, DO NOT DISCONNECT
FROM AC POWER UNTIL LIGHT GOES CUT.

G

Figure 15. CO, Control Panel

To operate the CO, or LN, Backup System, complete the
foliowing steps:

1. Turn on the supply vaive,

2. Press and hold the set point pushbutton and use a small
screwdriver to sotate the set point petentiometer until the
desired temperature shows in the digital display window.

The following steps comprise a lest procedure which must be
performed at initial start-up and should be repeated occasionally
as a preventive maintenance procedure to test the system.

Note: Set the control temperature sei point at least 10° colder
than the current cabiner temperatitre,

Liguid begins discharging into the cabinet.

3. Open and close the door or lid to verify that the liquid supply
discharges into the cabinet when the door or Lid is closed and
stops discharging when the deor or lid is opened.

1f ihe door switch does not function, check that the wires are
tight and that the switch rocker arm depresses as the door or
lid closes.

4. When the freezer is at operating temperature, set the contro}
system 10° warmer than the freezer set point,

CAUTION!  When CO, is the liquid source, setling
the temperature control colder than -75°C resulis in
continuous liquid discharge.

5.2 Battery Operation

The Charge Level Light illuminates when the battery charge falls
below 80%. This light may also illuminate when the solenoid is
energized.

Leave the control assembiy plugged in at all times to maintain a
fully charged battery. If the battery is left in a discharged state for
an extended period of time, it may not accept a full charge, 1f yon
want to turn the freezer off, unplug the door switch cable from
the back of the control unit. This action prevents operation of the
injection solenoid and atlows the built-in battery charger to
maintain a fully charged battery.
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Table 1.

Backup System Flow Rates

Lbs/hr @ 75°F

Ambient Temperature

Lhs/hr @ 75°F
Ambient Temperature

(Flow Rate) (Flow Rate}
Center Air Temperature -50°C -60°C ~70°C Center Air Temperature -60°C -70°C -80°C
Liquid CO, Liquid LN,
Chest Freezers Chest Freezers
Empty 28 32 37 Empty 2.7 3.1 35
3 1/2 Fuli 2.4 27 31 3 1/2 Fulf 2.2 2.6 29
Full 1.8 2.1 2.4 Full 1.7 1.9 2.2
Ermpty 4.1 47 55 Empty 3.9 45 4.1
70 1/2 Fult 3.5 4.0 46 788 12 Fuli 3.3 3.8 4.3
Full 2.6 3.0 3.5 Full 2.5 2.8 3.2
Empty 49 5.6 6.6 Empty 47 5.4 6.1
1013 1/2 Full 4.2 4.8 5.5 10 2 1/2 Full 4.0 4.5 51
Fuli 3.1 3.6 4.1 Fuli 3.0 3.4 3.8
Empty 56 6.5 7.5 Empty 5.4 6.2 7.0
1413 1/2 Fult 4.8 55 8.3 14 3 1/2 Full 4.5 5.2 5.9
Full 3.5 4.2 4.8 Full 3.4 3.9 4.4
Empty 6.5 75 8.7 Empty 6.2 7.1 8.1
17 19 1/2 Full 5.5 6.2 7.3 17 i 1/2 Full 53 8.0 6.8
Full 4.1 4.8 B.5 Full 3.9 4.4 5.1
Emply 7.3 8.4 9.8 Empty 7.0 8.0 9.1
20 ft? 1/2 Fult 5.2 7.1 8.2 20 # 1/2 Full 5.9 8.7 7.8
Fult 4.6 5.4 6.2 Fult 4.4 5.0 57
Upright Freezers Upright Freezers
Emply 7.4 8.5 9.7 Empty 7.0 7.9 8.9
13 13 12 Full 6.5 7.4 8.3 13t 1/2 Full 6.1 6.8 7.8
Full 51 5.9 8.7 Fuli 4.8 5.4 6.1
Empty 8.3 9.5 0.9 Empty 7.7 8.7 9.8
17 48 1/2 Fuli 7.3 83 9.3 17 3 1/2 Full 8.7 7.5 8.4
Fuft 5.8 6.6 7.8 Fu#i 5.3 6.0 8.7
Empty 8.9 10.2 1.7 Empty 8.4 9.5 10.7
211 1/2 Fuli 7.8 8.9 0.0 2118 1/2 Full 7.3 8.2 8.2
Full 6.2 7.1 8.1 Fud 5.8 8.5 7.3
Empty 9.5 1.4 2.8 Empty 9.1 0.3 1.6
25 t° 1/2 Full 8.5 9.7 10.9 25#3 1/2 Full 7.9 8.3 0.0
Full 6.8 7.7 8.8 Full 6.3 7.1 7.9

10



Important

For your future reference and when contacting the factory, please have the
following information readily available:

Model Number:

Serial Number:

The above information can be found on the silver dataplate attached to the
equipment. If available, piease provide the date purchased, the source of
purchase {specific agent/rep organization}, and purchase order number.

IF YOU NEED ASSISTANCE:

LABORATORY PARTS and SERVICE

Phone: BO0/438-4851

FAX: 828/658-2576
TECHNICAL SUPPORT

Phone: 800/438-4851

Toll Free {U.8.): 828/658-2576



