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Preface

Important installer and user information:

A redundant temperature sensing device has been included in this ULT freez-
er. This device is a type “T” thermocouple. For convenient access, the thermo-
couple (Figure 2-3) terminates in an interconnect jack (Figure 2-5) behind the
base front cover. (May be located differently in chests. See Section 2.) It is
strongly recommended that this thermocouple be attached to a redundant 24
hour 7 day monitoring system with alarm capabilities. Connecting the sensor
to a monitoring and alarm system separate from the freezer provides the
utmost in product safety, should the integral system fail.

Legal Address of Manufacturer  Legal Address of Manufacturer

United States Europe

VWR International, LLC VWR International bvba

100 Matsonford Rd Researchpark Haasrode 2020

Radnor, PA 19087 Geldenaaksebaan 464

800-932-5000 B-3001 Leuven

http://www.vwr.com +32 16 385011
http://be.vwr.com

Country of origin: United States

Packing List

Description Quantity

Key 2

Neoprene Cap 2

1/4-20 x 5-1/2" Bolt 2

Retaining Clip 1

Remote Alarm Connector 1

MANUAL NUMBER 7085602

8 31230 10/23/17 Updated drawing 5602, 5702 bulkhead drawing bpg
7 41728/41715 10/04/17 Added door operation info/Removed condenser info, update acc chart, added shematics bpg
6 41370 8/14/17 Updated BUS board information bpg
5  41348/41159/40543 5/12/17 Corrected intended use temp range, voltage rating, F-gas statement bpg
4 40797 4/7/16 Updated Low Battery alarm to 8 hours, chart on pg 5-1 ccs
3 40544 12/9/15 BUS information (preventive maintenance and BUS control panel and operation) cCs
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Preface

A CAUTION

Contains Parts and Assemblies
‘ %'\ Susceptible to Damage by
Electrostatic Discharge (ESD)

Important Read this instruction manual. Failure to read, understand and follow the instructions in this manual
may result in damage to the unit, injury to operating personnel, and poor equipment performance. A

Caution All internal adjustments and maintenance must be performed by qualified service personnel. A

Material in this manual is for information purposes only. The contents and the product it describes are subject
to change without notice. VWR International makes no representations or warranties with respect to this
manual. In no event shall VWR be held liable for any damages, direct or incidental, arising out of or related to
the use of this manual.

Intended Use: The VWR freezers (see cover page for specific models) described in this manual are high
performance units for professional use. These products are intended for use as cold storage in research use and
as a general purpose laboratory freezer, storing samples or inventory at operating temperatures between -50°C

and -86°C, or -10°C and -40°C, depending on model.

It is not considered a medical device ands has therefore not been registered with a medical device regulatory
body (e.g. FDA); that is, it has not evaluated for the storage of samples for diagnostic use or for samples to be
re-introduced to the body.

This unit is not intended for use in classified hazardous locations, not to be used for the storage of
flammable inventory.

©2015 VWR® International. All rights reserved.
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Preface

Important operating and/or maintenance instructions. Read the accompanying text carefully.

symbol.

Equipment being maintained or serviced must be turned off and locked off to prevent possible injury.

Aﬁ Potential electrical hazards. Only qualified persons should perform procedures associated with this

Extreme temperature hazards, hot or cold. Use special handling equipment or wear special, protective
clothing.

This equipment is marked with the crossed out wheeled bin symbol to indicate that this equipment
must not be disposed of with unsorted waste.

Instead it's your responsibility to correctly dispose of your equipment at lifecycle -end by handling it
over to an authorized facility for separate collection and recycling. It's also your responsibility to
decontaminate the equipment in case of biological, chemical and/or radiological contamination, so as
to protect from health hazards the persons involved in the disposal and recycling of the equipment.

For more information about where you can drop off your waste of equipment, please contact your
local dealer from whom you originally purchased this equipment.

By doing so, you will help to conserve natural and environmental resources and you will ensure that
your equipment is recycled in a manner that protects human health.

v Always use the proper protective equipment (clothing, gloves, goggles, etc.)
v Always dissipate extreme cold or heat and wear protective clothing.
v Always follow good hygiene practices.

v Each individual is responsible for his or her own safety.

VWR International Upright Freezer i



Preface

Do You Need Information or Assistance on
VWR Products?

The VWR ' Sales Group can provide information on pricing and give you quotations. We can
take your order and provide delivery information on major equipment items or make arrangements
to have your local sales representative contact you. Our products are listed on the internet and we
can be contacted through our Internet home page.

Visit VWR’s website at vwr.com for:
* Complete technical service contact information
Access to VWR’s Online Catalogue, and information about accessories and related
products.
Additional product information and special offers.

Contact us: For information or technical assistance, contact your local VWR
representative, or visit vwr.com.

VWR can supply technical information about proper setup, operation or troubleshooting of
your equipment. We can fill your needs for replacement parts or provide you with on-site service.
We can also provide you with a quotation on our Extended Maintenance Program for your products.

Whatever VIWR products you need or use, we will be happy to discuss your applications. If
you are experiencing technical problems, working together, we will help you locate the problem and,
chances are, correct it yourself...over the telephone without a service call.

When more extensive service is necessary, we will assist you with trained technicians or a
qualified service organization for on-the-spot repair. If your service need is covered by the VWR

Scientific Products warranty, we will arrange for the unit to be repaired at our expense and to your

satisfaction.

iv Upright Freezer VWR International
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section1 Product Specifications

Temperature Range -50°C (-58°F) to -86°C (-123°F) or -10°C (14°F) to -40°C (-40°F) in an 18°C to 28°C (64.4°F to 82.4°F) ambient

13.0 cu. ft. (368.1 liters)

17.3 cu. ft. (489.9 liters)

Capacity
23.0 cu. ft. (651.3 liters)
28.0 cu. ft. (792.8 liters)
Refrigeration 2545 BTUH (Two compressors for -86C units), (One compressor for -40C units)
Insulation CFC-free, foamed-in-place urethane: minimum 5.0" (12.7cm) cabinet; 4.5” (11.4 cm) door
Electrical -

nominal voltage +10% 208-230VAC, 60 Hz, 12 FLA | 230VAC, 50 Hz, 12 FLA 120VAC, 60 Hz, 16 FLA
an 0

15 Amp, Dedicated Circuit, 15 Amp, Dedicated Circuit, 20 Amp, Dedicated Circuit,

Breaker Requirements 15 Amp Time Delay Breaker | 15 Amp Time Delay Breaker | 20 Amp Time Delay Breaker

Certifications

Declaration of Conformity is available on request as a separate docu-
ment. Contact VWR for information.

Safety Specifications

Indoor Use Only

Altitude - Up to 2,000 meters

Temperature - 15°C to 32°C

Humidity - Maximum RH 80% for temperatures up to 31°C, decreas-
ing linearly to 50% RH at 40°C

Mains Supply Fluctuations - Mains supply voltage fluctuations not to
exceed +10% of the nominal voltage

Installation Category II '

Pollution Degree 2 *

Class of Equipment

VWA International Upright Freezer 1-1



Section 1
Specifications

1-2 Upright Freezer

Fluorinated Greenhouse Gases

Compliant with REGULATION (EU) No 517/2014 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL on fluorinated greenhouse gases.
This product contains fluorinated greenhouse gases in a hermetically sealed
system. This product contains foam blown with fluorinated greenhouse gas,
R-245fa. If a leak in the sealed system is detected, the operator shall repair
without undue delay.

For ULT models rated 230V/50Hz, intended for import into the EU, the
following sizes are designed for use with the following amounts of fluori-
nated greenhouse gases:

For -86°C rated units

1st Stage 2nd Stage
Size (ft)) | Refrigerant| Amount (kg) | GWP Refrigerant | Amount (kg) | GWP
13 R-404a 0.723 3922 R-508b 0.306 13 396
17 R-404a 0.751 3922 R-508b 0.388 13396
23 R-404a 0.757 3922 R-508b 0.425 13396
28 R-404a 0.652 3922 R-508b 0.397 13 396
For -40°C rated units
1st Stage

Size (f3) Refrigerant | Amount (kg)] GWP

13 R-404a 0.595 3922

17 R-404a 0.624 3922

23 R-404a 0.624 3922

1 Installation category (overvoltage category) defines the level of transient overvoltage which the
instrument is designed to withstand safely. It depends on the nature of the electricity supply and its
overvoltage protection means. For example, in CAT II which is the category used for instruments in
installations supplied from a supply comparable to public mains such as hospital and research
laboratories and most industrial laboratories, the expected transient overvoltage is 2500V for a
230V supply and 1500V for a 120V supply.

2 Pollution degree describes the amount of conductive pollution present in the operating
environment. Pollution degree 2 assumes that normally only non-conductive pollution such as dust

occurs with the exception of occasional conductivity caused by condensation.

VWR International
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Parts
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section 2 Qverview

Control Panel ——
Optional |

Back-Up System
Controls || |

Figure 2-1

*  Control Panel - keypad,
displays and indicators

*  BUS (Optional Back Up
System) panel

*  Optional temperature
recorder (7 day, one pen)

Figure 2-2

*  Remote alarm contacts
and selectable analog

output connection (0-1V,

4-20mA (default), 0-5V)

Optional __

Temp Recorder \#

cord connection.

| *  Power inlet for power

*  Optional BUS

& connections for probe and

Figure 2-1. Front View solenoid

Wall Bumper

(pre-tapped holes)

e RS-232 (default) or RS-
485 interface

Optional Back-up e Power switch (mains

—

<=1 System Connections disconnect)
E=B<—— RS-232 or RS-485

B Interface
a
Power Switch

il (mains disconnect)

Remote Alarm Contacts  Power Inlet

and Analog Output

Figure 2-2. Rear View

Shelf
Bracket —>1
l J =1
k «— Optional Miscellaneous Accessories Probe
_EEE: 2 Optional - Recorder Probe/Datalogger Probe
Sealant —7' Control RTD/Redundant Type T
(Caution: This is a cr/_t/ca/ seal. Thermocouple Probe
Seal must be maintained.)

Figure 2-3. Chamber Probes

Upright Freezer 2-1



Section 2
Overview

rél/—\
i
e Vacuum Relief
Port
-
Chamber Probe
Cover )
® -
~

Figure 2-4. Vacuum Relief and Probe Cover Location

Battery power
switch ——— To

remove filter
\
! e

LOOON 000
o000

q

Thermocouple
interconnect jack

4
Battery mounting &

bracket j@
\

= \ o
& Freezer battery W
and optional BUS battery

Figure 2-5. Battery(s) Location and Switch

Figure 2-4

*  Vacuum relief port - pressure equalization port

*  Probe cover houses control, optional recorder, redundant alarm probes.
Figure 2-5

*  Battery mounting bracket(s)

*  Battery power switch (freezer and BUS)

*  Freezer battery

*  Optional BUS battery

e Freezer filter location

2-2 upright freezer VWR International



Control Panel Keys,
Displays & Indicators

VWR International

Mode

Section 2
Overview

Temperature Display Alarm M
Indicator ute

b é

1
N\
69' > Low Battery <«—— [ ow Battery

b =~ Hot

Condenser
—HE O Run OSettings O Calibrate O Gonﬁguratlon

‘ i}m
==

Up and Down Arrows Enter Arrow
Scroll for Parameters Arrows

Figure 2-6. Control Panel

Mode Select Switch - Used to select Run, Settings, Calibrate and
System Configuration Modes.

Mode Select Indicators -

Run: Run Menu

Settings: Set Points Menu

Calibrate: Calibrate Menu

Configuration: Configuration Menu

Temperature Display - Displays temperature in degrees Celsius.

Alarm Indicator - Light pulses on/off during an alarm condition of the
cabinet.

Mute - Silences the audible alarm.

Low Battery - indicates a low battery condition of the freezer battery.
Hot Condenser - indicates a hot condenser condition.

Message Center - displays system status and alarms.

Scroll for Parameters Arrows - moves the operator through the choices
of the selected mode.

Up and Down Arrows - Increases or decreases values, toggles between
choices.

Enter Arrow - Stores the value into memory.

Upright Freezer 2-3
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Overview

2-4

Keypad Ope ration This upright freezer has four basic modes which allow freezer setup: Run,

Upright Freezer

Settings, Calibrate and Configuration.
Run is the default mode for the freezer during normal operation.
Settings is used to enter system set points for freezer operation.
Calibrate is used to calibrate various system parameters.

Configuration allows for custom setup of various options.

The chart below shows the selections under each of the modes.

v |
MODE| =>» |MODE| ———> |[MODE| ——>» |MODE

Run Settings Calibrate Configuration
Default Mode Control Set Point Control Probe High Alarm Test
System Ok

Optional Sample

Probe Low Alarm Test

Line Voltage High Alarm Set Point

Compensated Voltage  Low Alarm Set Point System Battery Test

Optional Back Up

HSHX Temperature System Set Point

BUS Battery Test

Display Temperature

Clear High Stage
Alarm

Set Access Code
RS485 Address

BUS type CO2 or LN2
Cold Excursion
Warm Excursion

Reset Excursion

Scroll for Parameters Arrows: Steps the operator through the parameters
of SETTINGS, CALIBRATE and CONFIGURATION Modes. The
right arrow goes to the next parameter, the left arrow returns to the
previous parameter.

Up Arrow: Increases or toggles the parameter value that has been selected

in the SETTINGS, CALIBRATE, and CONFIGURATION Modes.
Enter: Must press Enter key to save to memory any changed values.

Down Arrow: Decreases or toggles the parameter values that have been
selected in the SETTINGS, CALIBRATE and CONFIGURATION
Modes.

Mute Key: Press to silence the audible alarm. See Section 4 for alarm
ringback times.

VWR International



Install the Freezer

Displays

Choose the Location

VWR International

Section 2
Overview

Message Center: Displays the system status (Mode) at all times. Displays
SYSTEM OK during normal operation, or alarm messages if the system
detects an alarm condition. See the Alarms section.

Caution If tipped more than 45°, allow the unit to set upright for 24 hours
before start up. A

To remove the freezer from the pallet, use the 12" wrench to remove all the
bolts securing the shipping bracket to the pallet.

Remove the shipping bracket. Remove the ramp boards from the pallet
and place the slotted end over the ramp brackets on the pallet. The
support blocks on the ramps will be facing down. Before moving the
freezer, make sure the casters are unlocked and moving freely. Align the
caster with the ramp boards. Use adequate personnel to roll the freezer off

the pallet.

The freezer can be easily pushed to the desired approved location,
described below. If necessary, the doors and lower front panel may be
opened to move the unit through tight openings. When the freezer is in
position, set the front caster brakes.

Caution If the factory installed option water-cooled condenser is present,
do not turn the freezer on without water connected and flowing. Damage
to the refrigeration system could occur within 5 minutes if water is not
connected and flowing on unit start-up. Refer to Section 6. A

Locate the freezer on a firm, level surface in an area with an ambient
temperature between 18°C and 28°C. Provide ample room to reach the
mains disconnect switch (power switch) located on the rear of the freezer.

Caution The freezer must not be moved with the product load inside. A

Caution For proper ventilation and airflow, a minimum clearance of 5” at
the rear and top, and a clearance of 8” on the side of the freezer is
required. Allow adequate space in front of the freezer for door opening. A

Upright Freezer 2-5
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Door Operation  Upright freezer models are equipped with an advanced assembly
specifically designed for ultra-low temperature freezers.
Features include:

*  One-hand operation
* A front-accessible lock

* Hasps for a standard padlock to provide additional security. Length of
the shackle must be between 3% inch (1.9 cm) and 12 inch (3.8 cm).

* Durable construction for reliable operation and safe product storage.

Install the Wall Bumpers The parts bag, located inside the cabinet, contains the following parts.

Quantity Description Purpose
2 1/4-20x5-1/2" Bolt Wall Bumper
2 Neoprene Cap Cap Protector

Install the bolts into the pre-tapped holes on the back of the compressor
section. Install a neoprene cap on each bolt. Refer to Figure 1-2 for the
location of the pre-tapped holes.

Install the Shelves 1nstall the shelf clips into the shelf pilasters (front and back) at the desired
shelf level. Install the shelves in the cabinet onto the clips.

Note On units having the optional 5 inner door option, refer to the
instructions accompanying the inner door kit.

RS-232 Communications This upright freezer has a data communications interface. The factory
default setting is RS-232.

GND RTD TXD The wiring identification for the
é interface is shown in Figure 2-7.

o O O] One nine pin, sub "D" style

connector is located on the back of

the freezer. See Figure 1-2 for the

location of the connector on the

O O O O,

Figure 2-7. Wiring Identification freczer.

2-6 Upright Freezer VWR International



RS-232 Communications
(continued)

Remote Alarm Contacts
and Analog Output

VWR International

Section 2
Overview

The freezer transmits temperature information every 60 minutes. A
standard DB serial extension cable can be used to connect the freezer to a

serial device. Some serial devices may require a null modem adapter.

Data format:

Baud........ ... ... .. 1200
Data bits . . . ... 8 (7 bit ASCII with leading zero)
Startbits .. ... .o 1
Stopbits......... i 2
Parity . . ... none

The data transfer sequence is transmitted in the following format. X refers
to numerical temperature data.

(NUL) (-) XXX (SP) C (SP) (Error Message) (SP) (LF) (CR) (EOT) (SP)

In the event of a CNTRLFAIL, Er07, or the control probe is out of range
error, the numerical temperature data (XXX) in the transmission would be

replaced by T_ERR.

If no alarm condition exists, spaces will be sent. A total of 20 characters
will be sent.

SP - Space LF - Line feed
CR - Carriage return EOT - End of text (4)
NUL - Null character (00)

If an alarm condition does exist, “Error Message” in the protocol will be
replaced by the following:

UNDERTEMP (temperature above the low alarm setpoint)
OVERTEMP (temperature below the high alarm setpoint)
PWRFAIL (AC power failure)

CNTRLFAIL (Control probe failure)

Er07 (micro failure)

HSHX FAIL (Heat exchanger failure)

HOT COND (Hot condenser)

This upright freezer has remote alarm contacts and analog output. See
Figure 2-2 for the location of the remote alarm contacts. The remote
alarm connector is located in the parts bag provided with the manual. It
must be installed if connecting the freezer to an alarm system. After
installing the wiring from the alarm system to the connector, install the
connector to the freezer microboard and secure with the two screws

provided.

Upright Freezer 2-1
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Remote Alarm Contacts
and Analog Output (cont.)

Attach the Power Cord

Connect Unit to Electrical

2-8

Upright Freezer

Power

The remote alarm provides a NO (normally open) output, a NC (normally
closed) output and COM (common). The contacts will trip on a power
outage, high temperature alarm or low temperature alarm. They will also
trip on high stage, control probe and microboard failures. Figure 2-8 shows
the remote contacts in alarm state.

2 1

R

REMOTE CONTACTS/ANALOG OUTPUT
PIN# [ Analog Output +

PIN# 2 Anolog Output -

PIN# 3 Not Connected

PIN# 4 Not Connected

PIN# 5 Normally Closed

PIN# 6 Canmon.

PIN# 7 Normally Open

CONTACT RATING: 1A e 30V
CONTACTS IN ALARM STATE

Figure 2-8. Remote Alarm Contact Pins

IMPORTANT USER INFORMATION

CAUTION! Stored product should be protected
by a redundant 24 hour/day monitoring system
with alarm capability. An interconnect jack and
thermocouple are installed for centralized
monitoring, should on-board system fail.

The analog output function allows the freezer to output signals
representing the temperature of the freezer cabinet. The factory default
setting is 4-20 mA. Refer to Figure 2-9 for output specifications.

4-20 mA 0-1v 0-5V
-100 to +50°C -100 to +50°C -100 to +50°C

Temperature

Figure 2-9. Specifications

Power inlet

Retoining
bracket

Retaining
screws

Insert the power cord into the
power inlet module. Place the
retaining bracket (P/N
195763) over the connector.
Tighten retaining screws to
secure.

Figure 2-10. Power Cord Connection

Caution See the serial tag on the side of the unit for electrical specifications
or refer to the electrical schematics in this manual. A

Caution If the factory installed option water-cooled condenser is present,
do not turn the freezer on without water connected and flowing. Damage
to the refrigeration system could occur within 5 minutes if water is not
connected and flowing on unit start-up. Refer to Section 6. A

VWR International



Connect Unit to Electrical
Power (continued)

Freezer Start-Up

B B

VWR International

Section 2
Overview

The freezer should be operated on a dedicated grounded service. Check
the voltage rating on the serial tag of the unit and compare it with the
outlet voltage. Then, with the power switch turned off, plug the line cord
into the wall outlet.

First turn on the freezer power switch. Then open the lower front door by
grasping the bottom left corner. Locate the battery switch (Figure 1-5) and
turn it to Standby mode (©). During initial freezer start-up, the system
battery may require charging and the Low Battery message may appear in
message center.

Caution Ensure the battery switch is turned to Standby mode (&). The
rechargeable batteries require 36 hours to charge at initial start-up. A “Low
Battery” alarm may occur until the batteries are fully charged. Should a
power failure occur during the initial start-up period, the electronics will
have limited operation. A

With the freezer properly installed and connected to power, system
setpoints can be entered. The following setpoints can be entered in
Settings mode: Control temperature, high temperature alarm setpoint, low
temperature alarm setpoint, and (optional) BUS setpoint. Default settings
are shown in the table below.

Table 2-2. Default Settings

Control Set Point -80°C Control Set Point -40°C
High Temperature Alarm | -70°C High Temperature Alarm | -30°C
Low Temperature Alarm | -90°C Low temperature alarm | -50°C
Optional BUS Set Point | -60°C Optional BUS Set Point -30C

Caution If the setpoint is changed and the low temperature and high
temperature alarms are set 10° from the set point, the alarm setpoints will
be adjusted automatically to maintain a distance of at least 10° from
setpoint. A

Caution If the factory installed option water-cooled condenser is present,
do not turn the freezer on without water connected and flowing. Damage
to the refrigeration system could occur within 5 minutes if water is not
connected and flowing on unit start-up. Refer to Section 6. A

Upright Freezer 29
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Set the Operating

Temperature

Set the High Temperature

2-10

Upright Freezer

Alarm

These upright freezers have an operating temperature range of -50°C to -
86°C, or -10°C to -40°C, depending on model and ambient temperature.
The freezer is shipped from the factory with a temperature set point of
-80°C, or -40°C, depending on model. To change the operating
temperature setpoint:

1. Press the Mode key until the Settings indicator lights.
2. Press right arrow until “SET PT = -XX” is displayed in message center.

3. Press the up/down arrow key until the desired temperature set point is

displayed.
4. Press Enter to save the set point.

5. Press the Mode key until the Run indicator lights for Run mode or
press the right/left arrow keys to go to next/previous parameter.

If no control keys are pressed, the freezer will automatically return to RUN
mode after 5 minutes.

For -40°C units: Az -20°C operation, probe may need to be calibrated to
ensure cabinet temperatures are within required range. Refer to Calibration
section for procedure.

The high temperature alarm will activate an audible/visual warning when
the freezer chamber temperature has reached or exceeded the high
temperature alarm set point. To set the high temperature alarm set point:

1. Press the Mode key until the Set indicator lights.

2. Press right arrow until “HI ALM = -XX” is displayed in message

center.

3. Press the up or down arrow key until the desired high temperature
alarm set point is displayed.

4. Press Enter to save the setting.

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to the next or previous parameter.

If no control keys are pressed, the freezer will automatically return to RUN
mode after 5 minutes.

Caution The high alarm set point must be set at least 5°C from the
control set point. At initial start-up, the high temperature alarm is disabled
until the cabinet reaches set point, or 12 hours elapse. A
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Set the Low Temperature

VWR International

Alarm

Access Code

Run Mode

Section 2
Overview

The low temperature alarm will activate an audible/visual warning when
the freezer chamber temperature has reached or decreased below the low
temperature alarm set point. To set the low temperature alarm set point:

1. Press the Mode key until the Settings indicator lights.

2. Press the right arrow until “LO ALM = -XX” is displayed in the
message center.

3. Press the up or down arrow key until the desired low temperature
alarm set point is displayed.

4. Press Enter to save the setting.

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to the next or previous parameter.

If no control keys are pressed, the freezer will automatically return to RUN
mode after 5 minutes.

Note The low alarm set point must be set at least 5°C from the control set
point.

An access code of 000 is required to access the Settings, Calibrate or
Configuration modes. If the access code is not set at the default ‘000’, a
code must be entered to leave RUN mode. See Section 4 for instructions
on modifying the access code.

Run is the default mode for the freezer. The run mode will display the
cabinet temperature on the temperature display and ‘SYSTEM OK’ on the
message center under normal operating conditions. In addition, this mode
allows display of the following information:

LINE VOLTAGE
COMPENSATED VOLTAGE

HSHX TEMPERATURE (heat exchanger temperature), - 86°C models

This information is scrolled individually by pressing the right arrow key.
In each case, the message center returns to SYSTEM OK in 10 seconds if
no keys are pressed.

Upright Freezer 2-11
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Overview

Chart 2-1
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Calibrate the Control

VWR International

Probe

section 3 Galibrate

Once the freezer has stabilized, the control or sample probe may need to
be calibrated. Calibration frequency is dependent on use, ambient
conditions and accuracy required. A good laboratory practice would

require at least an annual calibration check. On new installations, all
parameters should be checked after the stabilization period.

On -40°C models only: For -20°C operation, calibration may be needed to

ensure cabinet air temperatures are within a specified range.

Caution Before making any calibration or adjustments to the unit, it is
imperative that all reference instruments be properly calibrated. A

Plug a type T thermocouple reader into the receptacle located inside the

lower door (Figure 2-5). Compare the control temperature set point to
the temperature of the measuring device. See Chart 3-1 at the end of this
section for more detail.

1.

2.

Press the Mode key until the Calibrate indicator lights.

Press right arrow until “CONT T = -XX.X” appears in message center.

Press up/down arrow to match the display to calibrated instrument.

Press Enter to store calibration.

Press the Mode key to return to Run or the right/left arrow to go to
next/previous parameter.

On -40°C models only: Probe Calibration for -20°C Operation; Note

that if the peak variation is within +5°C of set value, then no calibration is

required.
1. Set temperature to -20C.
2. Calibrate probe to -4°C (-2.5 for 13 ft units) per above procedure.
3. Allow unit to stabilize to -20°C per temperature stabilization
period below.
4. Check peak variation after unit has achieved steady state operation.

Probe may need to be calibrated a second time to achieve the
required range.

Upright Freezer 3-1
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Calibrate

Calibrate the Optional For freezers with the optional sample probe, place the calibrated
S ample Probe instrumentin the center of the sample bottle. The bottle should contain an

appropriate medium and the measuring instrument should be centered in
the bottle.

1. Press the Mode key until the Calibrate indicator lights.

2. Press the right arrow until “SAMP T = -XX.X” appears in the message
center.

3. Press up/down arrow to match display to calibrated instrument.
4. Press Enter to store calibration.

5. Press the Mode key to return to Run or the right/left arrow to go to
next/previous parameter.

See Chart 3-1 for calibration process functions.

Temperature Stabilization = Temperature Stabilization Periods

Periods . . "
Startup - Allow 12 hours for the temperature in the cabinet to stabilize

before proceeding.

Already Operating - Allow at least 2 hours after the display reaches set
[ play
point for temperature to stabilize before proceeding.

Ii Caution During calibration, the temperature display is not available. A

If no keys are pressed for approximately five minutes while in calibration

mode, the system will reset to Run mode.
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Chart 3-1
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High Alarm Test

Low Alarm Test

VWR International

section 4 Configuration

The Configuration Mode is used for testing and custom setup of the
freezer. The configuration functions listed and described below may not
be necessary in all applications, but are available if needed. See Chart 3-1
for more detail.

The high alarm test is used to verify the high alarm will activate, should
the freezer temperature equal or exceed the high alarm set point.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until HI ALRM TEST is displayed in the
message center.

3. DPress Enter to initiate the test.
The temperature on the display will begin to increase until the high alarm

set point has been reached. The audible alarm will sound and the alarm
indicator will flash. Press the Mute key to silence the alarm.

The low alarm test is used to verify the low alarm will activate, should the
freezer temperature equal or become less than the low alarm set point.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until LO ALRM TEST is displayed in the
message center.

3. DPress Enter to initiate the test.
The temperature on the display will begin to decrease until the low alarm

set point has been reached. The audible alarm will sound and the alarm
indicator will flash. Press the Mute key to silence the alarm.
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Configuration

4-2

System Battery Test

BUS Battery Test

Display Temperature

Upright Freezer

To test the charge of the freezer battery:
1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until SYS BAT TEST is displayed in the message
center.

3. Press Enter to initiate the test.

TESTING BATT displays during the testing period. Upon completion of
the test, the message center displays BATT GOOD or BATT FAIL. When
a test is failed, the audible alarm sounds, the alarm indicator and the Low
Battery indicator light. Press the Mute key and the alarm indicator goes
out. The Low Battery light stays on until a future battery test is performed
and passed.

To test the charge of the BUS battery:
1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until BUS BAT TEST is displayed in the message
center.

3. Press Enter to initiate the test.

TESTING BATT displays during the testing period. Upon completion of
the test, the message center displays BBAT GOOD or BBAT FAIL. When
a test is failed, the audible alarm sounds, the alarm indicator and the Low
Battery indicator lights. Press the Mute key. The audible alarm and alarm
indicator go off. The Low Battery light stays on. If this test fails, it is
recommended to replace the BUS battery.

This function, only available on freezers with the optional sample probe,
allows the user to select which temperature is displayed in the temperature

display window. The options are CONTROL or SAMPLE.
1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until DISP CONTROL or DISP SAMPLE is

displayed in the message center.
3. Press up/down arrow to toggle between the two display selections.
4. Press Enter to save.

If control probe is selected, the temperature display will be on
continuously. If sample probe is selected, the temperature display will be
preceded with a letter ‘S’

VWR International
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Clear High Stage Should a high stage alarm occurred, it may become necessary to the clear
Alarm the alarm condition after the condition has been corrected.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until CLR HS ALARM is displayed in the

message center.

3. Press Enter to clear the alarm.

Set Access COde To set the Access Code:

1. Press the Mode key until the Configuration indicator lights.

N

Press the right arrow until “SET ACC CODE?” is displayed in the

message center.
3. DPress Enter.

4. The message center will display ACC CODE = 000. Press the up or
down arrow key until the desired access code is displayed (000 - 999).
Press the left or right arrow key to select digit 1, 2, 3.

Note The left and right arrow keys are used to move from the first
through the third digits within the access code. A

5. DPress Enter to save the setting
6. Press the Mode key until the Run indicator lights. A three digit Access
Code can be entered to avoid unauthorized personnel from changing

the set points, calibration, or configuration. A setting of 000 will
bypass the access code. The factory setting is 000.
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Configuration

RS485 Address

Back-Up System Type

4-4

Cold Excursion

Warm Excursion

Reset Excursion

Upright Freezer

The freezer will need to have a unique identification address for data
communications. This address is set through the Configuration mode.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until RS485ADDR is displayed in the message
center.

3. DPress Enter. The message center will display 485 ADDR XX.

4. Press up or down arrow to select the appropriate address for the freezer

(1-24).

5. Press Enter to save.

This function, which is only available on freezers with the optional BUS
(back up system), allows the user to select which type of gas is injected into
the freezer chamber. The options are CO2 and LN2.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until BUS TYPE CO2 or BUS TYPE LN2 is

displayed in the message center.
3. Press up/down arrow to toggle between the two display selections.

4. Press Enter to save.

This function displays the coldest temperature recorded by the control
probe.

This function displays the warmest temperature recorded by the control

probe.

This function resets the cold and warm excursions.
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Configuration
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Configuration Mode, Chart 4-1, Page 2 of 3

refer to previous page
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Configuration Mode, Chart 4-1, Page 3 of 3
refer to previous page
N
To Configure:
Cold |coLDEx=-xx |
Excusion k— Scroll for Parameters v
Press < toreturn
to previous parameter
(A
Warm | WARMEX = -xx |
ExcurS|0n \ Scroll for Parameters
Press €«— toreturn
to previous parameter
ﬁ Press Enter arrow
Reset | RsT EXCUR | L: ;On;evsgrxe cold
Excu rsions Scroll for Parameters .
L Press Mode to exit. excursion values
Press right or left arrow
to move to next digit.

VWA International Upright Freezer

4-7



section5 Alarms

The upright freezer alarm system is shown in the table below. When an
alarm is active, the message appears in the LED message center. Press the
Mute key to silence the audible alarm for the ringback period. The visual
alarm will continue until the freezer returns to a normal condition. The
alarms are momentary alarms only. When an alarm condition occurs and
then returns to normal, the freezer automatically clears the alarm condition
and the message center.

Description Message Delay Ringback Relay
No alarm condition exists SYSTEM OK

Power Failure POWER FAIL 1 min. 15 min. Yes
High Temperature Alarm TEMP IS HIGH 1 min. 15 min. Yes
Low Temperature Alarm TEMP IS LOW 1 min. 15 min. Yes
Door Ajar DOOR IS OPEN 1 min. 15 min. No
Low Battery* LOW BATTERY 1 min. 8 hours No
Low BUS Battery (optional) LOW BUS BATT 1 min. 15 min. No
Control Probe Failure PROBE 1 FAIL 1 min. 15 min. Yes
Heat Exchanger Probe Failure PROBE 2 FAIL 1 min. 15 min. No
Condenser Probe PROBE 3 FAIL 1 min. 15 min. No
Sample Probe Failure (optional) PROBE 4 FAIL 1 min. 15 min. No
High Stage System Failure HS SYST FAIL 1 min. 15 min. Yes
Condenser Hot Condition (-86°C models only) | HOT CONDENSR 1 min. none No
Wrong Power WRONG POWER 0 min. none Yes
Micro Board Failure MICRO FAIL 0 min. 15 min. Yes

All alarm delays and ringback times are +30 second.
* The automatic battery test runs immediately on initial start-up, then every 8 hours thereafter.
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Section b
Alarms

High Stage System
Failure (-86°C models only)

Multiple Alarms

Micro Board Failure
Alarm

Lost Communication
Alarm

5-2 Upright Freezer

This condition is created when the high stage compressor and fans run for
30 minutes and are not capable of cooling the interstage heat exchanger to
the proper temperature. Under this condition, the high stage compressor
and fans will turn off after 30 minutes, and an audible and visual alarm
will occur along with the "HS SYST FAIL" message in the LED message
center.

When multiple alarm conditions occur, active messages are displayed in the
message center one at a time, updating at 5 second intervals. Pressing Mute
during multiple alarms causes all active alarms to be muted and to ring
back in 15 minutes.

An internal communications failure has occurred with the micro board.
During this alarm, the compressor(s) attempt to run continuously.
However, with this type of failure, freezer operation becomes

undependable.

Communication between the micro board and the display board has been
lost. Under this condition, the visual alarm LED flashes along with dashes
(----) in the temperature display. In addition, ‘LOST COMM’ flashes in

the message center. Contact Technical Services.
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Alarms

Error Messages

Error

High End Message

Notes

Er00

“INV. MODEL"

Name: Improper model selected.

Description: Indicates that DIP SW3 has not selected a proper model or can't be accessed properly.
Response: Display shows “Er00” and will not start-up until a proper model is selected. Contact Technical
Services.

ErA1

“NO FREQUENCY”

ErC1

“FREQ <50Hz"

Erd1

“FREQ >60Hz"

ErE1

“VAC < 180V”

ErF1

“VAC > 260V"

Erg1

“VAC < 85V"

ErH1

“VAC > 160V”

This error condition will prevent peripherals (fans, compressors, etc.) from powering up with the incorrect
voltage.

Name: Voltage/Frequency failure

Description: Indicates the measured RMS line voltage did not agree with the logic level sensed by the
micros provided by the installed high voltage PCB; or the measured RMS voltage is not within a tolerable
range (<180VAC < 270 for 230VAC unit / <85 VAC < 160 for 115VAC unit); or the frequency measured over 10
cycles was not within a tolerable range (55 Hz < Freq < 70 Hz for 60 Hz units / 40 Hz < Freq < 55 Hz for 50 Hz
units)

Response: This condition is checked at power on reset and if it is active the unit will NOT power up. The
unit will indefinitely display “Er_1" in the display and continue to monitor the frequency and voltage.
Furthermore, the audible alarm will sound. Other startup error messages may be displayed prior to this mes-
sage; however, the system will stop the startup sequence for this condition.

ErA1 .. No pulses (zero crossings) detected to determine frequency (50 / 60 Hz)

ErC1 .. Frequency detected is below 50 Hz

Erd1 .. Frequency detected is above 60 Hz (Possible noise spikes on supply voltage)

ErE1 .. Unit is 230V and the voltage detected is below the low limit (180VRMS)

ErF1 .. Unit is 230V and the voltage detected is above the high limit (260VRMS)

Erg? .. Unitis 115V and the voltage detected is below the low limit (85VRMS)

ErH1 .. Unitis 115V and the voltage detected is above the high limit (160VRMS)

VWR International
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Alarms

Error

(cont) High End Message | Notes

Name: Control (Cabinet) Sensor Failure

Description: This condition indicates that the control sensor has failed to produce a valid reading for >12
consecutive reads (~60 seconds).

Response: The unit will stage both compressors on (if necessary) and the unit will attempt to head to bot-
tom out. If the sensor recovers, the system will begin to operate normally and respond to the temperature
feedback. The remote alarm contacts will become active regardless of the key position for this mode of fail-
ure. 'Er02" will be added to the main display queue and the last valid cabinet temperature value will not be
displayed

Er02 “CNT PRB FLT"

Name: Heat Exchange Sensor Failure

Description: This condition indicates that the heat exchange sensor has failed to produce a valid reading
Er03 “HSHX PRB FLT" for 12 consecutive reads (~60 seconds).

Response: The display will show “Er03" only when the button sequence to read the heat exchange sensor
is depressed.

Name: Display Firmware Integrity Failure

Description: The display firmware has failed to pass its CRC CCITT checksum integrity test.

Response: The display performs this check at startup and the display board will fail to startup with out any
error indication if it does not pass this at power on.

Er05 N/A

Name: Micro Firmware Integrity Failure

Description: The micro firmware has failed to pass its CRC CCITT checksum integrity test.

Response: This is checked at power on reset and the “Er06” will be displayed for ~10 seconds at startup if
this condition exists.

Er06 N/A

Name: Micro Fail - CS5521 SPI Failure / UISR Failure

Description: This condition indicates a micro board failure due to either the SPI bus is unable to communi-
cate with the ADC device or a UISR event caused the microcontroller to be in an unstable state.

Response: The unit will try to recover from this fault three times by a hardware reset of the micro board. In
the event that the system couldn't rectify the issue, the following sequence of events will occur:

Er07 “MICRO FAIL" 1. Remote alarm contacts will become active.

2. Buzzer will annunciate audibly and will have a ringback of 15 minutes.

3. "Seven segment” display will show “Er07".

4. The system will have 10 minute staging between the high stage compressor and the low stage
compressor activation.

5. The system will go to bottom out temperatures.

5-4  Upright Freezer VWR International
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Alarms
Error .
(cont) High End Message | Notes
Name: Stuck Button
Er09 N/A Description: This condition indicates that the display board has a stuck button.
Response: The Er09 will show on the display periodically.
Name: Condenser Probe Sensor Failure
N1 “COND PRB FLT" Description: ThIS condition indicates that the condenser probe sensor has failed to produce a valid reading
for >12 consecutive reads (~60 seconds).
Response: The display shows “Er11".
Name: Sample Probe Sensor Failure
N/A “SMPL PRB FLT” Descrlptlon_: This condition indicates that the sample probe sensor has failed to produce a valid reading for
>12 consecutive reads (~60 seconds).
Response: The message center shows “SMPL PRB FLT".
This is a general display error in which the value being displayed can not be represented within
dErr N/A .
the characters provided.
él;osl:]res) Name: Lost Communication
in N/A Description: Communication between the micro board and the display board has been lost. Under this con-
display dition, the visual alarm flashes along with dashes in the temperature display (----). Contact Technical Services.

VWR International
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Clean Air Filter

Clean the Condenser

VWR International

section 6 Maintenance

Warning Avoid the excessive use of water around the control area due to
the risk of electrical shock. Damage to the controls may also result. A

Wipe down the freezer exterior using soap and water and a general use
laboratory disinfectant. Rinse thoroughly with clean water and dry with a
soft cloth.

Warning If the unit has been in service, turn it off and disconnect the
power cord connector before proceeding with any maintenance. A

Clean the air filter a minimum of four times per year.*
1. Open the front lower door by grasping the bottom left corner.

2. Locate the grille on the door. See Figure 6-1. Grasp the middle of the
grille material and gently pull out to remove.

3. Wash the filter material using water and a mild detergent.
4. Dry by pressing between two towels.
5. Install the filter back into the grille and attach the grille.

* The clean filter alarm occurs every three months as a reminder to clean the
air filter. Depending upon environmental conditions, the filter may need to be
cleaned or replaced more frequently. If the filter becomes torn or excessively
dirty, a replacement can be purchased from VWR. Order part number
760203.

Clean the condenser a minimum of once a year.*

1. Open the front lower door by grasping the bottom left corner. See
Figure 6-1.

2. Using a vacuum cleaner, exercising care to not damage the condenser
fins, clean the condenser.

* Depending upon environmental conditions, the condenser may need to be
cleaned more frequently.
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6-2

Defrost the Chamber

Clean the Door
Gasket

Vacuum Relief Port

Upright Freezer

—_

Remove all product and place it in another freezer.

Turn the unit off and disconnect it from the power source.
Turn off the battery switch (O). See Figure 6-1.

Open all of the doors and place towels on the chamber floor.
Allow the frost to melt and become loose.

Remove the frost with a soft cloth.

N N

After defrosting is complete, clean the interior with a non-chloride
detergent. Rinse thoroughly with clean water and dry with a soft cloth.

8. Plug unit in and turn power switch on.
9. Turn the battery power switch to Standby mode (&)

10. Allow the freezer to operate empty overnight before reloading the
product.

Clean the door gasket a minimum of once a month.*

Using a soft cloth, remove any frost build-up from the gasket and door(s).
The Clean Gasket alarm occurs every three months as a reminder to

remove frost build-up from the gasket and door(s). Press the Silence key to
disable the audible alarm.

*The door gasket may need to be cleaned more frequently if dirt or excessive
frost build-up prevents the door from closing properly.

The exterior door gasket provides an excellent seal that protects product,
provides an energy efficient thermal barrier to keep cold air in and room
temperature air out, and reduces frost build-up on the inner doors.

Because the door gasket seals so well, a vacuum can be created after a door
opening. Warm air enters the cabinet, cools and contracts, creating a
vacuum that pulls the door in tightly against the seal.

To equalize the pressure inside the cabinet after a door opening requires
1.5-3.0 cu.ft. of ambient air to be drawn into the cabinet. The amount of
air required to equalize the pressure varies depending on the cabinet size,
cabinet temperature, duration of door opening, inventory volume and the
temperature/humidity of the ambient air. This unit is designed with a
“vacuum relief port” that allows the pressure to be equalized.
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Vacuum Relief Port The time required to draw 1.5-3.0 cu.ft. of air into the cabinet depends on
(cont) two. factors,

a) size and number of paths available for air to enter cabinet, and

b) pressure difference between internal cabinet and ambient room.

Cabinets with the vacuum relief port operating normally, (i.e. vacuum
relief port is not iced over) will require a minimum of 30 seconds up to a
maximum of 120 seconds for the cabinet to equalize. This is also a good
indication that the exterior door is well sealed.

The vacuum relief port requires routine maintenance. It will ice over
unless preventive measures are taken. If the vacuum relief port becomes
iced over, the freezer will take several hours to equalize pressure.

Caution Do not leave the freezer unattended while the door is unlatched.
The vacuum could release at any time, resulting in the door opening and
possible product loss. A

Vacuum Relief Port  Observe the inner side of port periodically for frost and ice build-up.
Maintenance Remove any frost with a soft dry cloth. If the tube should become clogged
with ice, it must be cleaned. Make sure during cleaning that the vacuum
relief tube is completely free of ice to prevent rapid ice formation.

Factors that can affect the vacuum relief port performance include: high
ambient temperature, high humidity conditions and frequent door
openings. Maintenance should be performed weekly or as needed.

——¢1——""7 Caution Failure to maintain the vacuum
i relief port may result in excessive ice build
up inside the tube, clogging the port, and

inability to open the door. The vacuum
* relief port may need to be cleaned more
Vacuum Relief often with frequent door openings and

Port

high humidity environments. A

)

1

Figure 6-2. Port Location

VWA International Upright Freezer 6-3



Section 6
Maintenance

6-4

Check Battery

Replace the Battery

Upright Freezer

1.

To gain access to the battery, open the lower door by grasping the

bottom left corner. The battery is rectangular in shape, located on the

front left corner of the compressor compartment and is secured in place by

a mounting bracket.

2.

3
4
6.
7
8

Directly above the battery(s) is the battery power switch. Turn the
battery power switch to the off position (O).

Cut the tie wrap securing the battery to the mounting bracket. Lift the
battery out of the bracket.

Disconnect the red and black wires from the battery.

Use a voltmeter set to DC volts. Matching the wire colors, connect the
meter to the battery.

If the voltage reads less than 10.8 volts, replace the battery. If above
10.8, re-install as previously.

Turn the battery power switch to Standby mode (O).

Close lower panel door.

To gain access to the battery, open the lower door by grasping the
bottom left corner. The battery is rectangular in shape, located on the
front left corner of the compressor compartment and is secured in
place by a mounting bracket.

Directly above the battery(s) is the battery power switch. Turn the
battery power switch to the off position (O).

. Disconnect the battery connections.

Remove the old battery and install the new battery.

Reconnect the battery (red to positive and black to negative).

. Turn the battery power switch to Standby mode (O).

Close lower panel door.

Warning The % of charge can vary depending on the age, usage and
condition of the battery. For a consistent and dependable charge, replace
the battery every 2 years. Replacement batteries must be rechargeable and
are available from VWR. Refer to the parts list for stock number and

description of the replacement batteries. Dispose of the used batteries in a

safe manner and in accordance with good environmental practices. A

VWR International
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Back-Up System (BUS)

VWR International

section 7 Factory Installed Options

Options are available as factory or field installed, depending on the
territory. Please contact your local VWR representative for details. Refer
to the table in Appendix A-5 for the available field-installed options.

Warning Before installation of BUS components, make sure the power to
the freezer is disconnected, the battery switch is turned off (O) and the
freezer has warmed to ambient temperature. A

The built-in BUS (back up system) will keep the freezer chamber
temperature below the critical level in the event of a power or equipment
failure. If power to the freezer fails, or temperature increases to the back up
alarm set point, the BUS injects liquefied gas into the chamber to keep the
chamber temperature within the specified range.

The BUS operates on an internal 12-volt, rechargeable battery which is
kept charged during normal operation by the integral battery charger.

INJECTION
ASSEMBLY
TRANSFER
HOSE

L

CUSTOMER TO ORIENT
TO SUIT APPLICATION

BRASS NIPPLE
5.00" LONG

380185 !

BRASS TEE [
1/8 FPT \

Figure 7-1. Injection
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Install Vent Stack,
Solenoid & Injection Asm.

7-2 Upright Freezer

1. Install the injection assembly through the 1/2” pre-punched hole,
directly behind the 2” vent stack hole in the center of the chamber
ceiling.

Note Cover the open end of injection assembly with tape to keep
insulation from entering the nipple. A

2. Slide 3/8” flatwasher over open end of nipple.

3. Insert the covered end of the injection assembly through the exterior

hole.

4. Remove the tape covering from the end of the nipple and install the
1/8” NPT brass tee on the open end of the nipple. Place Permagum
sealant between the brass tee and the interior top.

5. Remove the two Phillips head screws securing the metal bracket on the
vent stack assembly.

6. Install the vent stack through the opening and secure it to the top of
the freezer, using screws.

7. Go to the interior and seal around the end of the vent stack with
Permagum.

8. Install the transfer hose connecting one end to the injection assembly,
the other end to the solenoid valve. Install the solenoid valve to the
supply source. The solenoid mounting bracket is not required and may

be discarded.

Vent Stack
Assembly

Caution When selecting a

#5 x 750" long
CO: supply cylinder, it must

SS PHP Screw
AB. (2)
Attached to
vent stack

be equipped with a siphon
tube. A

7

N

™,

Figure 7-2. Vent Stack

VWR International



Install the Temperature

VWR International

Probe

1. Locate the 0.500” pre-punched hole in
the upper left back corner of the
chamber ceiling. Remove the tie wrap
securing the coiled probe/solenoid
harness. Uncoil the probe lead and run
the probe tip (approximately 12”)
down through 0.500” porthole (Figure
7-4).

2. As in Figure 7-3, thread the small tie

wrap through the openings in the
front of the bracket. Secure the probe
on the back of the bracket with the

tie wrap.

Section 7
Factory Installed Options

195419
Probe Mounting
Bracket

30037
Small Tie
Wrap

290167
Back-Up Probe

Figure 7-3. Probe

Tap #8-32 the two pre-punched holes located on the interior left wall

of the freezer. Mount the bracket. Figure 7-4 shows the Back-Up
probe mounted on the interior left side wall of the freezer.

Interior Top
500 Diameter Hole |
in the Interior Top
Rear Left Hand l
Corner f® 5 )
Optional BUS n,} n
probe bracket Y
530020 ¥
8-32 UNC x 3/8" Lang \ ﬁ)
Stainless Steel _\ 8] |.[,|
PHP Screw, 2 ';{ ;
There are (2) \@) o/
prepunched .140 N
diameter holes
in the upper rear corner
of the left interior side. =
e)
111022
Optional Interior Left
Sample Side Wall
Probe clip

Figure 7-4. Probe Bracket

Interior Rear
Walf
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7-4

Connect the
Probe/Solenoid Harness

Upright Freezer

Tie wrap
anchor

=— Probe wires

e
BUS connection / Spade |tL_‘9
connections
o \_\( :/ o| tosolenoid

= BmE<1— RS.232 or RS-485
By | Interface

Power switch
T (mains disconnect)

|
IL Remote alarm
contacts and Power Inlet

analog output
Figure 7-5. Connections

1. Remove the four screws on the freezer back panel and use them to
mount the tie wrap anchors as shown in Figure 7-5. Secure the probe
wire with tie wraps.

2. Plug the solenoid/probe connector into the BUS connection and secure
with a screw on the right and left side. The connector is keyed.

3. Loosen the terminal screws on the solenoid. Slide the spade lug
connectors under the screws and tighten to secure.

4. Connect power to the freezer. Turn the freezer On, with battery switch

Off (O).
a. Arming on Power On

The arming function occurs only one time at initial power-on. It
may occur in 3 ways; BUS timeout arming, both sensors fail and
BUS temperature sensor arming.

At power-on, the BUS will perform a Hold-off period check. The
BUS will not inject the refrigerant for a Hold-off period, calculated
as follows:

VWR International



Connect the

Probe/Solenoid Harness

(cont.)

BUS Operation and

VWR International

Maintenance

Section 7
Factory Installed Options

Hold-off period:

* 12 hour is between 0 and +70C

* 12 hour is between 0 and (BUS Setpoint - Hysteresis)
* 0 hours is below (BUS Setpoint - Hysteresis)

* 0 hours is temperature Out Of Range or both probes fail.

b. The Low Battery indicator may also illuminate.

5. Turn the battery switch to Standby mode (&) to charge both batteries.

Warning When activated, this unit injects liquid nitrogen or carbon
dioxide. Liquid nitrogen can cause serious freezing (frostbite) if it comes
in contact with unprotected skin or eyes. Nitrogen and carbon dioxide gas
suppresses oxygen levels and may cause suffocation if area is not well

ventilated. Refer to Appendix A for the proper handling of liquid LN2. A

Caution Make sure the pressure relief valve on any LN2 tank is adjusted to
30 PSI max blow-off. a

Warning Carbon dioxide gas suppresses oxygen levels and may cause
suffocation if area is not well ventilated. Refer to “Handling Liquid CO2
in Appendix B. A

Backup System

G:;Power > Lowbattery  —— Solenoid Engaged )Pressw'[resi

Figure 7-6. Back-Up System (BUS) Control Panel

Power - indicates the unit has AC power.

1. Normal Operation

¢ Low Battery: llluminates only after a battery test which occurs every 8
hours. The battery test is a loaded test and during the test, the battery
voltage is monitored. When the battery voltage is less than a certain
threshold, this light will illuminate and stay illuminated until the next
battery test.

* Solenoid Engaged: Illuminates any time the controller is activating the
solenoid. Illumination will only occur when the controller senses the
solenoid is active and calling for injection.

Upright Freezer 7-5
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BUS Operation and 2. Fault Code

Maintenance (cont.) This same user interface will also permit fault codes to be easily viewed
when the user presses and releases the Press to Test button in less than
2 seconds. When this occurs, both the Low Battery LED and Solenoid
Engaged LED will blink twice ON/OFF quickly indicating that fault
code display mode is active. For the next ~10 seconds, the fault codes
will be displayed as shown in the table below. The display shows only
the lower number fault code until that fault is resolved.

Low Battery LED | Solenoid Engaged LED ;::::)g:me Fault Code Definition
OFF OFF 0 Normal Operation

OFF Blinks 1 time 1 Primary Probe Failure
OFF Blinks 2 times 2 Secondary Probe Failure
OFF Blinks 3 times 3 Solenoid Driver Failure
OFF Blinks 4 times 4 Low Tank

Table 7-1. BUS Fault Codes

Each blink will take one second, with half of the second interval being
ON (illuminated) and the other half of the second interval being OFF.
After the sequence concludes, both the Low Battery LED and the
Solenoid Engaged LED will flash four times ON/OFF quickly to

indicate a return to normal display.

3. BUS Injection Test

The user must press and hold the Press-to-Test button for >= 2
seconds before injection occurs. After the Press-to-Test button is
pressed for >30 seconds, the solenoid will turn off. This will avoid a
button or button signal becoming stuck in an active condition.

During a Press-to-Test injection, if either RTD #1 or RTD #2 reads a
temperature less than 20°C below BUS set point and it is determined
to be a valid input, then injection will terminate immediately.

4. BUS Set point “Validation” Feedback

Whenever the BUS set point or working fluid changes, the BUS
acknowledges the set point acceptance by causing the Low Battery
LED and Solenoid Engaged LED to blink three times ON/OFF
quickly. This does not imply that the BUS error-checked the values,
other than that the value received was within the range of the BUS
working correctly with prior programming,.

Note Solenoid will not engage if door is open. A

7-6 Upright Freezer VWR International



BUS Operation and
Maintenance (cont.)

Section 7
Factory Installed Options

Caution The back-up system is designed to inject refrigerant (CO2 or
LN>). In the unlikely event of both probes failing, the back-up system will
operate in PWM or Non-PWM mode based on jumper setting (Figure 7-
2). A

For Hysteresis & Dual probe fault mode settings (Figure 7-2), locate
Jumper J17 near to solenoid/ sensor connector (J1), refer to table below
for operation details:

Jumper PIN Status Hysteresis Dual Probe Fault Mode
J17PIN 1 & PIN 2 | Short Together/ Jumper Cap Installed 5°C Non-PWM Mode
J17PIN 1 &PIN 2 | Open/No-Jumper Installed 9°C PWM Mode

Table 7-2. Probe Fault Modes

Figure 7-7. Jumper Cap for Hysteresis & Dual Probe Fault Mode Selection

Set Optional BUS Setpoint

VWR International

PWM mode: If both probes fail, the solenoid will activate peridically,
allowing the flow of refrigerant (CO2 or LN2).

Non-PWM mode: If both probes fail, the solenoid remains OFF and no
refrigerant will flow

The optional back up system is designed to inject CO2 or LN into the
freezer compartment if the temperature rises above back up system set
point. To set the BUS set point:

1. Press the Mode key until the Settings indicator lights.

2. Press the right arrow until “BACKUP = -XX” is displayed in the
message center.

3. Press the up or down arrow key until the desired BUS set point is
displayed.

4. Press Enter to save the setting.

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to next or previous parameter.

If no control keys are pressed, the freezer automatically returns to RUN
mode after 5 minutes.

Upright Freezer 7-7
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Set Optional BUS Setpoint
(cont.)

Test BUS Operation

Clean the Vent Stack

Disconnect the Fitting Assembly
and Transfer Hose

7-8 Upright Freezer

Caution The BUS setpoint cannot be set any colder than the high
temperature alarm setpoint (see Section 2). If the back-up system is
installed with COz, then -65°C is the coldest BUS setpoint that can be
used (if the cabinet setpoint is -75°C or colder).

Changing the operating temperature setpoint can affect the BUS setpoint.
The BUS setpoint will self-adjust to maintain a temperature of at least
10°C above the operating temperature setpoint. A

After the freezer has stabilized and both batteries are fully charged, the
BUS can be tested to verify proper operation.

1. Disconnect the AC power to the freezer by turning the power switch

off.

2. As the freezer warms up, verify the BUS injects at the desired
temperature. Displayed temperature may vary by a few degrees from
inject temperature due to the differences in probe locations.

3. Preventive Maintenance - Monthly maintenance action to check CO2
or LNz back-up system operation, and battery voltage.

- Check for fault codes on the BUS probe per Table 7-1. Also verify

solenoid operation by performing a Press-To-Test.

Routinely check the vent stack for frost or ice build-up. The type of frost
that forms in the vent stack is generally very soft and may be easily
removed with a bristle brush or soft cloth. If ice build-up has occurred, a
complete defrost may occasionally be required. See Section 5 for freezer
defrost instructions.

To disconnect the freezer back-up from the gas supply:
1. Close the supply valve.

2. Depress the test button on the Back-Up System control box to remove
the gas from the line.

3. Slowly disconnect the fitting assembly from the supply (in the event
that any gas remains in the line).

VWR International



Chart Recorder

Section 7
Factory Installed Options

To install the chart paper in the recorder, follow the steps below.

1. Open the glass door of the recorder and press button #3 until the pen
begins to move outward.

2. Unscrew the knob at the center of the chart and remove the paper.

3. Install the new chart paper, position the paper to the correct time line

and replace the knob.

4. Remove the cap from the felt pen and press button #3.

Program selection and
calibration buttons

Range Sticker ~

=)

Figure 7-7. Recorder Details

Change the Recorder
Temperature Range

VWR International

The chart recorder contains eight temperature ranges and is factory-
programmed for the freezer. A list of the programs with temperature

ranges follows.
Range From To

1. Press and hold button #3 for one second, 1 -40 30°C
then let the pen move off the chart paper. 9 0 60°C
2. Press and hold for five seconds either buton - 100 38°C
#1 or button #2. 4 0 50°C

5 0 100°C

3. Release the button and the green LED will ¢ 100 200°C
begin to flash. Count the number of flashes 115 50°C
to determine the present program setting,. ] 0 et

4. To change the program setting, press the left Table 7-3. Recorder
Temp Range

or right arrows to increase or decrease the
count.

5. When the desired program number is flashing, press button #3 to

bring the pen arm back onto the chart. Recording will begin in the
new program.

Upright Freezer 79
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Calibrate the Recorder Caution The recorder must be in service for 24 hours before performing
the following calibration procedure. A

1. Place an accurate thermometer in the chamber next to the recorder

probe.

2. Temperature probes for the recorder are located in the left front corner
of the freezer chamber (Figure 2-4).

3. After about three minutes, compare the thermometer reading with the
chart recorder reading.

4. If an adjustment is necessary, press the #1 button to move the pen to
the left or the #2 to move the pen to the right. The button must be
held about five seconds before the pen begins to move. Release the
button when the pen position matches the thermometer.

Note The felt-tip pen on the recorder requires periodic replacement.

Usually the ink will appear to fade before replacement becomes necessary.
Additional pen tips are available for purchase. A

7-10 Upright Freezer VWR International
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8-1

103308, 13 & |7 CF DOOR GASKET
103309, 23 CF DOOR GASKET
103310, 28 CF DOOR GASKET (16Y

195170, 13 & I7 CF INNER DOOR "4 DOOR"
195171, 23 CF INNER DOOR "4 DOOR"

28 CU. FT. INNER DOOR

UPRIGHT FREEZER
ASSEMBLY

902-200-1-B REV 4
PAGE 1 OF 2

VWR Collection

VWR International
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Parts

BILL OF MATERIALS

ITEM NO.| PART NO PART DESCRIPTION
1 20003 1/4-20 X 3/4 SS HH CAP SCREW
2 22053 #8-32 X 1/2 SS PHP SCREW
3 22115 #6-32 X 1/4 SS PHP SCREW
4 23009 #6-32 SS HEX NUT
5 23020 #6 SS FLAT WASHER
6 23021 #8 SS FLAT WASHER
7 23023 1/4 SS FLAT WASHER
8 23043 NYLON FLAT WASHER
9 23044 1/4" NYLON SHOULDER WASHER
10 23062 1/4 SS EXT TOOTH LOCKWASHER
11 23080 #8 SS SPRING LOCKWASHER
12 24032 #8-32 X 3/8 SS PHP SCREW F POINT
13 24042 #8-32 X 1/2 SS PHP SCREW F POINT
14 25018 1/8 X 1/4 SS POP RIVET
15 59008 #8-32 X 7/8 SS PHP SCREW
16 103308 | 13/17 CU.FT. SINGLE DOOR FRAME GASKET
17 114020 | 5/8" X 1/2" ID GROMMET
18 116077 FRONT PANEL HINGE
19 116092 | EXTERIOR FREEZER DOOR HINGE
20 120400 | BLACK PLASTIC KNOB
21 121099 | FRZ CAM LATCH STRIKE
22 189921 EXTERIOR BACK 13 & 17
23 195169 | LATCH TAB
24 195170 | 13/17 CU.FT. INNER DOOR
25 195866 | PROBE GUARD
26 195867 | PROBE MOUNT
27 195830 | UR DOOR WIREWAY COVER PLATE
28 195900 | MAGNETIC SWITCH
29 30033 RT. ANGLE STRAIN RELIEF
30 500177 | PILASTER STRIPS
31 515083 | 1/4 DIA. X 1/4L SS SPACER
32 22115 #6-32 X 1/4 SS PHP SCREW
33 23009 #6-32 SS HEX NUT
34 23020 #6 SS FLAT WASHER
35 23021 #8 SS FLAT WASHER
36 23043 NYLON FLAT WASHER
37 23044 1/4" NYLON SHOULDER WASHER
38 23080 #8 SS SPRING LOCKWASHER
39 59008 #8-32 X 7/8 SS PHP SCREW
40 120400 | BLACK PLASTIC KNOB
41 195169 | LATCH TAB
42 515083 | 1/4 DIA. X 1/4L SS SPACER
43 1950217 | 28 CU. FT. INNER DOOR
44 1950218 | 28 CU.FT. INNER DOOR LATCH GUIDE
45 116090 | FRONT PANEL HINGE
46 24030 8 X 1/2 ZP PHP SCREW TEKS

UPRIGHT FREEZER
ASSEMBLY

902-201-1-B REV 4
PAGE 2 OF 2

VWR International
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8-3

\ 2O sn =

1950888, 23 CU. FT. UPRIGHT FREEZER DOOR
1950889, 28 CU.FT. UPRIGHT FREEZER DOOR

FE D

UPRIGHT FREEZER
DOOR ASSEMBLY

5602-201-1-B REV 9
PAGE 1 OF 2

VWR Collection
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BILL OF MATERIALS

ITEM NO.| PART NO. PART DESCRIPTION
1 20003 | 1/4-20 X 3/4 SS HH CAP SCREW
2 20058 | #1/4-20 X 3/4 SS FHP UC SCREW
3 22053 | #8-32 X 1/2 SS PHP SCREW
4 23033 | 1/4 SS INTERNAL TOOTH LOCK WASHER
5 23057 | 5/8 WAVE WASHER
6 24016 | #6 X 1/2" SS PHP SCREW AB POI NT
7 24032 | #8-32 X 3/8 SS PHP SCREW F POINT
8 25040 |#6 U SPEED NUT STL. STL.
9 30033 |RIGHT ANGLE STRAIN RELIEF
10 121092 |.856" OD FLAT WASHER
1 121104 |FINISHED HANDLE VWR PMS 647 "BLU"
12 121102 |CAM LATCH MOUNT
13 140474 |CONTROL PANEL
14 180387 |VWR ROUND PLASTIC CONTROL BEZEL
15 180318 | VWR BACK-UP SYSTEM BLANK PANEL
16 1950895 |BRACKET MOUNTING
17 590027 |#6-32 X 1/4 SS PHP EXT SEMS SCREW
18 600085 |5/16 NYLON CABLE CLAMP
19 1950069 |HEATED VACUUM RELIEF PORT
20 191941 |FREEZER DISPLAY BOARD
21 1950887 (13 &17 CU. FT. UPRIGHT FREEZER DOOR
22 195830 |UPRIGHT DOOR WIREWAY COVER PLATE
23 430336 |15 FT, RS-232 CABLE 25 POS.

UPRIGHT FREEZER
DOOR ASSEMBLY

5602-201-1-B REV 9
PAGE 2 OF 2

VWA International
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203057 208/230V 60HZ

203056 120V 60HZ
203058 230V 50HZ

195802, 13/17 CF REAR ACCESS GRILLE
195803, 23 CF REAR ACCESS GRILLE
195804, 28 CF REAR ACCESS GRILLE

AR

RN BN SN BN B

(WHT)
HT)

195794, 13 CF SIDE PANEL
195799, 17, 23 & 28 CF SIDE PANEL

180384,180908 CONTROL CENTER BLANK PANEL "VWR"

1950890, 13 & 17 CF FRONT PANEL
1950891, 23 CF FRONT PANEL
1950892, 28 CF FRONT PANEL (WHT)
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146230 -40C 208/230V 60 HZ

1445230 -40C 230V 50 HZ
146120 -40C 120V 60 HZ

START COMPONENT
BRACKET ASSEMBLIES

Page 1 of 2

195845, 13 & 17 BULKHEAD SUPPORT
195846, 23 CF BULKHEAD SUPPORT

5702-203-2-B Rev. 15

UPRIGHT FREEZER ASSEMBLY
(VWR)

203061 208/230V 60HZ
203064 230V 50HZ

195802, 13/17 CF REAR ACCESS GRILLE
195803, 23 CF REAR ACCESS GRILLE

195794, 13 CF SIDE PANEL

180384,180908 CONTROL CENTER BLANK PANEL "VWR"
195799, 17 CF SIDE PANEL

1950890, 13 & 17 CF FRONT PANEL (WHT)
1950891, 23 CF FRONT PANEL (WHT)
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230V RELAY ENCLOSURE ASSEMBLY 902-204-1-B Rev. 2
Page 1 of 2
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Section 8
Parts

BILL OF MATERIALS

s PART o, PART DESCRIPTION

| 20143 |#8-32 x 1-1/4 SS PHP SCREW

2 30077 | 1-172" SNAP BUSHING

3 | 191923 |HIGH VOLTAGE BOARD 230V

£ | 191989 |MICRO BOARD ( HIGH END)

5 | 400165 |SWITCHER BOARD

6 | 420090 | 175V TRANSFORMER

7| 460169 |POWER INLET, 16/20A

8 | 490009 |#6-32 X 3/8 SS FHP UC SCREW

9 | 590000 |#8-32 X 3/8 SS PHP EXT SEMS SCREW

10 | 590027 |#6-32 X 1/4 SS PHP EXT SEMS SCREW

1| 900134 |TUBEAXIAL FAN, 30 CFM, I2V

12 | 195631-16- 1 [RELAY ENCLOSURE SPOTWELD SUB-ASSEMBLY
13 |195631-16-4 |RELAY ENCLOSURE COVER/191656 SUPPORT
14 | 195631-31-3 | TRANSFORNER HOLD DOWN

15 |195631-31-5 RELAY ENCLOSURE COVER (MAIN)

16 | 195730-16-1|191658 SUPPORT BRACKET SUB-ASSEMBLY
17| 230184 |54 DPDT SWITCH/CIRCUIT BKR

I. COMMON TO: 1950124 & 1950128

230V RELAY ENCLOSURE ASSEMBLY 902-204-1-B Rev. 2
Page 2 of 2

VWR International VWR Collection 8-10



Section 8
Parts

Exploded Drawing

120V Relay
Enclosure -

Freezers

902-204-2-B Rev. 2
Page 1 of 2
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COMMON TO:

VWR International
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Section 8
Parts

BILL OF MATERIALS

ITEM

NO. PART NO. PART DESCRIPTION

[ 22143 §8-32 x 1-1/4 §S PHP SCREW

2 30017 [-1/2" SNAP BUSHING

3 191932 HIGH VOLTAGE BOARD 120V

4 191989 MICRO BOARD ( HIGH END)

5 230184 I5A DPDT SWITCH/CIRCUIT BKR

6 400165 SWITCHER BOARD

1 420065 75V TRANSFORMER

8 460169 POWER INLET, 16/20A

9 490009 §6-32 X 3/8 §S FHP UC SCREW

10 590020 §8-32 X 3/8 SS PHP EXT SEMS SCREW

Il 590027 §6-32 X 174 §S PHP EXT SEMS SCREW

4 900134 TUBEAXTAL FAN, 30 CFM, 2V

I3 [195631-16-1|RELAY ENCLOSURE SPOTWELD SUB-ASSEMBLY
14 1195631-16-4|RELAY ENCLOSURE COVER/191656 SUPPORT
[5 | 195631-31-3|TRANSFORMER HOLD DOWN

16 | 195631-31-5|RELAY ENCLOSURE COVER (MAIN)

[T |195730-16-1]191658 SUPPORT BRACKET SUB-ASSEMBLY

Exploded Drawing
120V Relay
Enclosure -

Freezers

902-204-2-B Rev. 2
Page 2 of 2

VWA International
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Section 8
Parts

LOW STAGE
USE THIS SIDE FOR
-40 CONFIGURATIONS

HIGH STAGE

IR IT@NI

NOTES:
1. SEE PSS 8602-724-012 FOR ASSEMBLY WIRING AND OTHER DETAILS.
2.  AFTER ATTACHING NOMEX COVER (250138) WITH SCREWS (590029), STICK ESD LABEL (220555) TO OUTSIDE OF COVER.
3. IDENTIFY EACH ASSEMBLY WITH LABELS ON THE BOTTOM AND BACK THAT INCLUDE THE FOLLOWING:
FIRST LINE - ASSEMBLY NUMBER AND REVISION
SECOND LINE - BAR CODE OF ASSEMBLY AND REVISION
THIRD LINE - UNIQUE SERIAL NUMBER INCLUDING DATE OF MANUFACTURE IN THE FOLLOWING FORMAT AND ORDER:
THREE LETTER MANUFACTURING SITE, TWO DIGIT YEAR MANUFACTURED, TWO DIGIT WEEK MANUFACTURED FOLLOWED
BY A UNIQUE FOUR DIGIT NUMBER.
FOURTH LINE - BAR CODE OF UNIQUE SERIAL NUMBER.
FIFTH LINE - ASSEMBLY DESCRIPTION IN THE FOLLOWING FORMAT: UPRIGHT, TEMPERATURE, VOLTAGE AND FREQUENCY.

Upright Freezer Start Component 120230-01-2-D Rev 10
Enclosure Assembly Page 1 of 2

8-13 VWA Collection VWR International



Section 8

NOT SHOWN *
NOT SHOWN
NOT SHOWN
NOT SHOWN
NOT SHOWN

NOT SHOWN, SEE NOTE 3

UPRIGHT FREEZER START COMPONENT BRACKET ASSEMBLIES
M| DESCRIPTION 1823050 1823060 1812060 1445230 146230 146120
NO. -86C 230V 50 Hz |-86C 2081230V 60Hz| .86C 120V 60 Hz | -40C 230V 50 Hz |40C 208230V 60Hz| .40C 120V 60 Hz
1 | COMPONENT BRACKET | 120230 120230 120230 120230 120230 120230
2 L 24021 (4) 24021 (4) 24021 (4) 24021 (2) 24021(2) 24021 (2)
3 | 832X38SCREW 590020 (4) 590020 (4) 590020 (4) 590020 (2) 590020 (2) 590020 (2)
4 START RELAY 312286 (2) 312186 (2) 312086 (2) 312287 (1) 312187 (1) 312087 (1)
5 | STARTCAPACITOR 623050 (2) 623060 (2) 612060 (2) 170236 (1) 170154 (1) 170154 (1)
6 | #8SPEEDNUT,SS. 327675 (4) 327675 (4) 327675 (4) 327675 (2) 327675 (2) 327675 (2)
TA | 25 VIRYL COATED NA NA 600106 (4) NA NA 600106 (2)
7B | 2"VINYL COATED STRAP | 600108 (2) 600108 (2) NIA 600108 (1) 600108 (1) NIA
8 RUN CAPACITOR 223050 223060 212060 N/A N/A N/A
9 RUN CAPACITOR 223050 223050 212060 170097 (1) 170226 (1) 170224 (1)
10 | 1M75VIYLCOATED | gooto7 (2 600107 (2) SEE7A 600107 (1) 600107 (1) SEETA
11 | NEOPRENE TPPE 18X | 28003 ) 28003 (4) 28003 (4) 28003 (2) 28003 (2) 28003 (2)
12 (CEQ%?_EQE?H) 14012 114012 114012 114012 114012 114012
13 (”RLETF’EQ'ENN'E':’ERg,ELsf) 350092 350092 350092 350093 350093 350093
14 ENCLOSURELOWSTAGE| 350108 350108 350108 350108 350108 350108
15 |ENCLOSURRHISHSTAGE 350107 350107 350107 N/A N/A N/A
16 NOMEX COVER 250138 250138 250138 250138 250138 250138
17 | ESDWARNINGLABEL | 220555 (2) 220555 (2) 220555 (2) 220555 (2) 220555 (2) 220555 (2)
18 | IDENTIFICATIONLABEL | 823050 (2) 823060 (2) 812060 (2) 423050 (2) 423060 (2) 412060 (2)

* THE ULT MAIN HARNESS IS LISTED FOR INFORMATION ONLY. IT IS NOT PART OF THIS ASSEMBLY.

Upright Freezer Start Component
Enclosure Assembly

120230-01-2-D Rev 10

Page 2 of

2

VWR International

VWR Collection

Parts
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Section 8

Parts

8-15

B
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&l

©

H

BILL OF MATERIALS

1TEM Exploded Drawing
0 509017 ORYER Upright Freezer
2 211050 HEAT EXCHANGER
3 227927 | HIGH STAGE CAP. TUBE 902-205-1-B Rev. 0
Page 1 of 1
4 227928 LOW STAGE CAP. TUBE
VWA Collection VWR International



Section 9

Refrigeration Schematics

HIGH TEMP STAGE

CASCADE REFRIGERATION

HIGH TEMPERATURE STAGE REFRIGERANT:

13 CUFT 50 Hz UNITS: R-4044 255 D7, (723g) /2 07 (4g)

13 CUFT 60 Hz UNITS R-404A 265 DZ (751y 1/2 07 (l4g)

214023 HIGH TEMPERATURE STAGE MILMOBILE EAL ARCTIC 22CC POLYOL ESTER DL

COMPRESSOR, 22 0Z(65In)
OIL SEPARATOR: 15 OZ (444mD

LOV TEMPERATURE STAGE REFRIGERANT:
13 CUFT 50 Hz UNITS: R-290 09 OZ (2559 MAX, ; VAC TO 8 PSIG

R-5088 108 0Z (l6g) + 1/4 0Z(7 IR
8 PSIG TO 129 PSIG £ 3 PSIG

13 CUFT 60 Hz UNITS: R-290 10 OZ, (28:3g) MAX, ; VAC TO 11 PSIG

R-508B 127 OZ (360g) * 1/4 OZ(Tg) IR
11 PSIG 7O 158 PSIG £ 3 PSIG

L0V TEMPERATURE STAGE DIL:ZEROL 1507 WITH 2% ADDITIVE

COMPRESSOR: 22 DZ.(631mD)
OIL SEPARATOR: 15 DZ. (444mb

¥ ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23°C

_bzw ADDED GP & GPD MDDELS IN

ﬁagmﬂ:aa.._af
10 | 40483 |10-27-17 [KNBITFT Jo#? | ™ yppare compon T DETALLS

FR-286! |04-07-16 KB [SAG| DRP ADDED MODEL CAR 240860

=

FR-2673(06-04-14 [MAMKDG| DRP | CHG. 214006 OIL SEP. TO 214023

=

FR-2586 [12-13-13 |AJC|SAG| DRP | CHANGED LOW STAGE REFRIGERANT

FR-2480 {05-14-13 |AJCIKDG| DR DISCONTINUED WODEL 943

=

l

FR-2409 |09-21-12 |AJC|KDG| DRP |  ADDED KEW MODELS NUMBERS

FR-2400 |10-23-12 |AJC{KDG DRP [ADD HS SEP. 214006 & CHG. REFRIGEY 2501

FR-2400 |08-20-12 |AJC|KDG| DRP |HS CONP203055,54 TO 203058,57- RELS

FR-2267(12/02/11 |JWE|SAG| DRP | COMPRESSIR CHANGE, RELERSE 7

9
B
1
6
5 |FR-2398|01-24-13 |AJCIKDG] IR DISCONTINUED MODEL 9%
4
3
2
1
0

FR-2202 |03/12/11 |SRS{SAG| DRP RELERSED FOR PRODUCTION/RELEASE 6

REVECR N0.| DATE[BY CADPPO[DESCRIPTION OF REVISIOIN

22039
V2]
eenise
AAN M 50 Hz 203058
1211054 _ 60 Hz 203057
V4]
e4tte AN 205
2270133 m ok
1\
TN
90113 Dlm
9013 Dlm
2239 LY v I
204009
214023
(o)
V]
220309
50 Hz 203058
60 Hz 203057
LOW TEMP STAGE
THIS DOCUMENT CONTAINS PROPRIETARY
INFORMATION AND SUCH INFORMATION IS NOT TO
BE DISCLOSED TO OTHERS FOR ANY PURPOSE NOR
USED FOR MANUFACTURING PURPOSES WITHOUT
VRITTEN PERMISSION FRON THERHD FISHER SCIENTIFIC
1. COMWON T
902, 991, EXFR4086V, HFU240BV, 1UI3B6V, TSE240V, VWR4086V 13 CU FT, FREEZERS (5lHz, 230V)
909, 986, CAR240861, EXFe1686D, EXF24086D, HFLP40BD, 1UL386D, TSER4OD, VVRRAIBED, 09GP, EXF4086GPD
TSER40GPD, 986CP 13 CU FT, FREEZERS (6lHz, 230V) ThermoFisher
SCIENTIFIC
BOX 649, MARIETTA, OHID 45730

DATE 05-12-1t [DWN 4G [CAD SAG [APPD DRP [SCALE NONE

CUSTOMER

JOB TITLE -86°C 13 CU. FT. UPRIGHT FREEZERS (230 V)

DWG TITLE REFRIGERATION SCHEMATIC

LOCATION JOB NUMBER DRAWING NUMBER

902-90-0-B

VWR International

VWR Collection

9-1



Section 9

Refrigeration Schematics

HIGH TEMP STAGE

220309
V2]
2270132 > _._._ > L..
\\
)\/\, <« M 24023
U 1211054 1
203056
241027 \<</ _ 2200
227013
N\
| N
00113
00113
20309 LY VY
V3] 204009
214023
< A
220309 _.7.4
> >

203036

LOW TEMP STAGE

1, COMMON TOv 903, 930, 992, 5703, 5603, 8922, 8933, 8955, 8967
3903, 5992, 6422, 6433, 5930, CAR24086A 13 CU. FT, FREEZERS (120 V)

CASCADE REFRIGERATION

HIGH TEMPERATURE STAGE REFRIGERANT:

13 CUFT UNITS: R-404A 2535 D7 (723g) 1/2 OZ (14g)

HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYOL ESTER DIL

CONPRESSOR, 22 OZ(65Inl)
DIL SEPARATOR: 15 OZ (444mD

LOVW TEMPERATURE STAGE REFRIGERANT:

13 CUFT UNITS: R-290 08 OZ (227g) MAX, ) VAC TO 8 PSIG
R-508B 100 07 (28359) t 1/4 02.(7g) IR
8’ TD 128 PSIG £ 3 PSIG

LOV TEMPERATURE STAGE DILZEROL 150T WITH 2% ADDITIVE

COMPRESSDR: 22 0Z.651mD
[IL SEPARATOR 15 OZ, (444mD)

% ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23°C

FR-2861 [04-07-16 [KB [SAG ADDED WIDEL CARP4086A

FR-2673(06-04-14 |MAM|KDG| DRP | CHG'D. 214006 DIL SEP. T 214023

FR-2586|12-13-13 |AJC|SAG] DRP | CHANGED LDV STAGE REFRIGERANT

FR-2400 |10-23-12 |AJCKDG| DRP DD HS SEP. 21406 & CHG. REFRIGRY 2502

FR-2400 (08-20-12 |AJCKDG| DRP | HS COMP203053 TD 203036 - RELB

THIS DOCUMENT CONTAINS PROPRIETARY
INFORMATIIN AND SUCH INFIRMATION IS NOT TO
BE DISCLOSED TO OTHERS FOR ANY PURPISE NOR
USED FIR MANUFACTURING PURPOSES WITHOUT
VRITTEN PERMISSIIN FRIM THERMD FISHER SUIENTIFIC

FR-2267(12/02/11 |JWE{SAG| DRP |  CIMPRESSOR CHANGE, RELEASE 7

7
6
3
4 FR-2409)10-23-12 [AJCIKDG| DRP |  ADDED NEV MIDELS NUMBERS
3
4
1
0

FR-2202 |05-12-11 (SRS [SAG|DRP RELEASED FIR PRINCTION/RELEASE 6

REVECR NO.| DATE [BY CADAPPD] DESCRIPTION OF REVISION

ThermoFisher

SCIENTIFIC
BOX 649, MARIETTA, (HID 45750

DATE 05-12-11 [DVN SAG [CAD SAG [aPPD  [SCALE NONE

CUSTIMER

JOB TITLE -86°C 13 CU, FT, UPRIGHT FREEZERS (120 V)

DWG TITLE REFRIGERATION SCHEMATIC

LOCATION U8 NUMBER|  DRAWING NUMBER
903-90-0-B

9-2

VWA Collection

VWR International



Section 9

Refrigeration Schematics

HIGH TEMP STAGE

220309

T

227928

ANN—<—
~
121052 !

Y

203056
o7

209017 eeraer

900113

900113

220309

214023
< (o)

204009

_m.&a. |_ NDRWALLY OPEN

220626

[Vi ]

L— 220309

203056

LOW TEMP STAGE

1, COMMON TO! 904, 931, 993, 5704, 5604, 8923, 8934, 8936, 8968
5904, 5993, 6423, 6434, 5931, CAR32086A 17 CU. FT. FREEZERS (120 V)

Y

CASCADE REFRIGERATION

Lu_ HIGH TEMPERATURE STAGE REFRIGERANT:
U/

17 CUFT UNITS: R-404A 265 DZ (73lg) 1/2 DZ (l4g)

HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYOL ESTER OIL

COMPRESSOR: 22 Z(631mD)
OIL SEPARATOR: 15 DZ. (444mD)

LOV TEMPERATURE STAGE REFRIGERANT:

17 CUFT UNITS: R-290 11 OZ. (3129 NAX, ) VAC TO 7 PSIG
R-508B 144 0OZ (4082¢) t 1/4 OZ(7g) OR
7 PSIG T0 128 PSIG & 3 PSIG

LOV TEMPERATURE STAGE DILZEROL 150T WITH 2% ADDITIVE

COMPRESSIR: 22 0Z(651mD)
OIL SEPARATOR 15 OZ. (444mD

¥ ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23'C

FR-2061 [04-07-16 KB [SAG

ADDED NODEL CAR32086A

FR-2673]06-04-14 MM KDG | IRP | CHG. 214006 DL SEP. TO 214023

FR-2586/01-02-14 AJC[SAG| IRP

CHANGED LOV STAGE REFRIGERANT

FR-238612-13-13 JAJC{SAG| IRP

CHANGED LDV STAGE REFRIGERANT

ADDED NEW MODELS NUMBERS

FR-2400 {10-23-12 |AJCKDG| DRP JA0D HS SEP. 214006 & CHG REFRIGHY 2502

FR-2400 |08-20-12 JAJCKDG| DRP [HS COMP. 203053 TO 203056 - RELS

THIS DOCUMENT CONTAINS PROPRIETARY
INFIRMATION AND SUCH INFIRMATIN IS NOT TO
BE DISCLOSED TO OTHERS FIR ANY PURPOSE NOR
USED FIR MANUFACTURING PURPOSES VITHIUT
VRITTEN PERMISSIIN FRIM THERMD FISHER SCIENTEFIC

FR-2267|10-18-11 [JVEISAG| DRP COMPRESSIR CHANGERELEASE 7

8
7
6
3
4 FR-2409]10-23-12 AJCKDG| DRP
3
2
1
0

FR-2202 {05-12-11 [SRS|SAG|LDN RELEASED FOR PRODUCTINRELEASE 6

REVECR NG| DATE [BY CADAPPD|DESCRIPTION OF REVISION

ThermoFisher

SCIENTIFIC
BX 649, WRIETTA, OHID 45750

DATE 05-12-1 JDWN $AG [CAD $AG |APPD LIN [SCALE  NONE

CUSTOMER

JOB TITLE -86°C 17 CU. FT, UPRIGHT FREEZERS (120 V)

DWG TITLE REFRIGERATION SCHEMATIC

LOCATION JOB NUMBER

TRAVING NUMBER
904-90-0-8

VWR International

VWR Collection

9-3



Section 9

Refrigeration Schematics

HIGH TEMP STAGE

CASCADE REFRIGERATICON

HIGH TEMPERATURE STAGE REFRIGERANT:

17 CUFT UNITS: R-404A 265 OZ (75lg) £1/2 07 (l4g)

HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYOL ESTER OIL

220309
227928
AVAVA N 60 Hz 203057 214023
U 211032 I 30 Hz 203058
241027 AN
m ooy 221927
_ M\
/] _ S
500113
M
900113
eega? LYY Y
V3] 204009
214023
(N
"o | 5 NoRMALLY oPeN
| -
_ _ 220626
_ _ e
L 220309

60
0

LOW TEMP STAGE

X X

z 203037
z 203038

1, COMMON TI: 905, 994, EXF32086V, HFU320BY, IUL786V, TSE3Z0V, VWR32086V 17 CU. FT. FREEZERS @30 V / 50 Ha)
910, 988, CAR32086D, EXF28686D, EXF32086D, HFU320BD, 1UI786D, TSE3R0D
VWR32086D, 910P, EXF32086GPD, TSE320GPD, 988GP 17 CU. FTFREEZERS (230 V / 60 Ho)

COMPRESSCR: 22 OZ(651n)
OIL SEPARATOR: 15 OZ. (444 mb)

LOV TEMPERATURE STAGE REFRIGERANT:

17 CUFT 50 Hz UNITS: R-290 11 OZ (312g) MAX, ; VAC TO 6 PSIG

R-5088 137 OZ (3884g) * 1/4 DZ(7g) OR
6 PSIG TO 123 PSIG £ 3 PSIG

17 CUFT 60 Hz UNITS: R-290 11 OZ (312g) MAX, ; VAC TO 7 PSIG

R-508B 145 OZ (llg) + 1/4 DZ(7g) R
7 PSIG TO 128 PSIG * 3 PSIG

LOW TEMPERATURE STAGE DILZEROL 1507 WITH 2% ADDITIVE

COMPRESSOR: 22 OZ(651nl)
OIL SEPARATOR 15 DZ. (444nD)

% ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23°C

ADDED GP & GPD MODELS IN

12| 41795 | 12-13-17 | KMB|TFT| fwb | ooy o peTALLS

1] | 40483 [10-27-17 [KMB|TFI |Feaf | UPDATED ‘COMMON T0* DETAILS

10 fFR-286l |04-07-16 KB |SAG| DRP ATIDED MIDEL CAR32084D

FR-2673|06-04-14 |MAMKDG| DRP | CHe'D. 214006 OIL SEP. T0 214023

FR-2986(12-13-13 AJC|SAG| DRP | CHANGED LOV STAGE REFRIGERANT

FR-2480(03-14-13 AJCIKDG| DRP |  DISCONTINUED MODEL 945

FR-2398|01-24-13 |AJCIKDG| DRP |  DISCONTINUED MODEL 997

FR-2409[10-23-12 |AJCIKDG| DRP |  ADDED NEW MODEL NUMBERS

FR-2400 (10-23-12 |AJC|KDG| DRP JADD HS SEP. 2109 & CH REFRIGEY 2502,

FR-2400 |08-20-12 |AJC{KDG| DRP |HS CONP203055,54 T0 203056,57- RELB

FR-2267|01-23-12 |JWE|SAG| DRP CHANGED CHARGE, SEPERATED 50 Hz

THIS DOCUMENT CONTAINS PROPRIETARY
INFORMATION AND SUCH INFORMATION IS NOT TO
BE DISCLOSED T0 OTHERS FOR ANY PURPOSE NIR
USED FOR MANUFACTURING PURPOSES WITHOUT

FR-2267|10-18-11 |JWE[SAG| DRP |COMPRESSOR CHANGE/RELEASE 7

S o (o F O = SO D

FR-2202 |05-12-11 |SRS [SAG|LON RELEASED FIR PRODICTION/RELEASE 6

VRITTEN PERHISIN FRO¥ THERHD FISHR S0P [REVECR ND.| DATE [BY CADPPD|DESCRIPTION OF REVISION
DATE 05-le-It [DWN $G [CAD $4G [APPD LON [SCALE NONE
CUSTOMER
JIB TITLE -86°C 17 CU. FT. UPRIGHT FREEZERS (230 V)
ThermoFisher DVG TITLE REFRIGERATION SCHEMATIC

SCIENTIFIC
EOX 649, HARIETTA, OHID 45730

TRAVING NUVBER
905-90-0-B

LOCATION JOB NUMBER

9-4

VWR Collection

VWA International



Section 9

Refrigeration Schematics

221928

HIGH TEMP STAGE

220309

—"

60 Hz 203057

A

241027

_ 30 Hz 203038

CASCADE REFRIGERATION

HIGH TEMP, STAGE REFRIGERANT: R-4044, 265 UZ (75lg) £1/2 DL (l4g)

I\, HIGH TEMPERATURE STAGE DILt MOBILE EAL ARCTIC 22CC POLYOL ESTER OIL
214023

so011

so01t
220309
V3]

214023
()

VEAVIEY.
204009

| 214018

'S |NORMALLY CPEN

[y
|
|
|

220626

(V]
220309

60 Hz 203057
90 Hz 203058

LOW TEMP STAGE

1, COMMON TO: 957, 989, CAR40086D, EXF 350860, EXF40086D, HFU400BD, 1U2386D, TSE400D
VWR40086D, 957GP, EXF40085GPD, TSE400GPD, 989GP 23 CUFT, FREEZERS (230 V / 60 Ha)
906, 995, EXF40088Y, HFUA0UBY, [UR3B6V, TSE400V, VWRA00B6Y 23 CUFT, FREEZERS (230 V / 50 H)

23 CUFT 60 Hz UNITS:

COMPRESSOR: 22 0Z(65inl)
OIL SEPARATIR: 15 OZ (444nD

LOW TEMP, STAGE REFRIGERANT:
23 CUFT 30 Hz UNITS:  R-290 12 OZ, (34g) MAX. ; VAC TD 6 PSIG

R-508B 150 07, (42539) £ 1/4 0L ()
(R & PSIG TO 126 PSIG + 3 PSIG

R-290 12 07 (34g) MAX, ; VAC T0 8 PSIG
R-508B 156 07, (4423g) £ /4 0L (Tg)
(R 8 PSIG TO 13! PSIG £ 3 PSIG

LOW TEMPERATURE STAGE DILZEROL 130T WITH 2% ADDITIVE

COMPRESSOR: 22 DZ(65ImD)
OIL SEPARATOR: 15 0Z, (444nl)

¥ ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23°C

Lol ADDED GP & GPD MDIELS IN

Hm ﬁwmm 12-13-17 _A_.E_ TF1 COMMON TO* DETALLS

11 | 40483 10-27-17 |KMB[TFI[Kwé | UPDATED ‘CONMIN TO' DETAILS

10 [FR-2861 |04-07-16 KB [SAG| DRP ADDED MODEL CAR40086D

FR-2673|06-04-14 MAM[KDG| DRP | CHG. 214006 OIL SEP. TO 214023

=]

FR-2586|12-13-13 |AJC{SAG| DRP | CHANGED LOV STAGE REFRIGERANT

=1

FR-2480 |05-14-13 |AJC|KDG | DRP DICONTINUED MODEL 946

FR-239801-24-13 |AJC DG | DRP DICONTINUED MODEL 998

FR-2409|09-21-12 |5JC|KDG| DRP |  ADDED NEV MODELS NUMBERS

FR-2400 {10-23-12 |AJCKDG| DRP |ADD HS SEP. 21400 & CHG. REFRIGY 2:0Z,

FR-2400 |08-20-12 {AJC|KDG| DRP [HS COMP203055,54 TO 203038,7- RELB

FR-2267 |01-24-12 |JWE|SAG| DRP | CHANGED CHARGE, SEPERATED 50 Hz

THIS DOCUMENT CONTAINS PROPRIETARY
TNFORMATION AND SUCH INFERMATION IS NOT TO
BE DISCLOSED TO OTHERS FOR ANY PURPDSE NOR
USED FOR MANUFACTURING PURFOSES WITHOUT

FR-2267|10-18-11 |JWE[SAG| DRP | COMPRESSIR CHANGE/RELEASE 7

S|l on | O |~ | 0O | WO

FR-2202 |03-12-11 |SRS[SAG|LDN RELEASED FOR PRODUCTION/RELEASE

6

VRITEN PERMSID FRM THSHD FS€R SCENTFC |REVECR NO.| DATE [BY [CADPPD] DESCRIPTION OF REVISION
DATE 05-12-11 [DWN_ 5AG [CAD §4G [APPD LDN [SCALE NONE
CUSTOMER
JOB TITLE -86°C 23 CU. FT. UPRIGHT FREEZERS (230 V)
ThermoFisher DVG TITLE REFRIGERATION SCHENATLC

SCIENTIFIC
BIX 649, HARIETTA, [HID 45750

LOCATION DRAWING NUMBER

906-90-0-B

JOB NUMBER

VWR International

VWR Collection
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Section 9

Refrigeration Schematics

HIGH TEMP STAGE

220309
V2]

227928

241027

30 Hz 203038 214023
I 60 Hz 203057

220309
| V3

900113

900113

214023
()

T

218 | S |NIRMALLY CPEN

2262t

|
|
|
! (VL]
1|_ mmas

LOW TEMP STAGE

1, COMMON TO: 507, EXFe0086Y, HFUBODBY, 1U2886V, TSEG00V, VWReD0B6Y 28 CU, FT, FREEZERS (30 Hz)
908, CARG0086D, EXF60086D, HFUGOOBD, 1U2886D, TSEGOND, VWRGD0BGD, J08GP, EXFG00B6GPD
TSEG00GPD 28 CU. FT, FREEZERS (60 H)

CASCADE REFRIGERATION

HIGH TEMPERATURE. STAGE REFRIGERANT

28 CUFT S0Hz UNITS: R-4044 230 OZ (652g) £1/2 07 (14g)
28 CUFT 60Hz UNITS R-4044 265 O (75lg) 41/2 7 (dg)

HIGH TEMPERATURE STAGE DIL: MIBILE EAL ARCTIC 22CC POLYOL ESTER OIL

COMPRESSOR: 22 OZ(63Iml)
OIL SEPARATOR 15 OZ (444 nl)

LOW TENPERATURE STAGE REFRIGERANT
28 CUFT 50 Hz UNITS: R-290 L1 OZ. (3lg) MAX, ; VAC T0 5 PSIG

R-5088 140 02 (397g) £ 1/4 TL(Tg) IR
5 PSIG T0 113 PSIG ¢ 3 PSIG

28 CUFT 60 Hz UNITS: R-250 12 OZ (34g) MAX, j VAC TO 7 PSIC

RS8R 160 07 (4536) t /4 T B
7 PSIG T0 127 PSIG £ 3 PSIG

COMPRESSOR:

LOW TENPERATURE STAGE DIL: ZEROL 150T WITH 2% ADDITIVE

22 OZ(63ln)

OIL SEPARATOR: 15 U7 (4ddnld
204009 % ALL PSIG NEASUMENTS WHEN SYSTEM IS AT 23°C

13| 41793

12-13-17 |KMB TFI ﬂ;_v

ADDED G & GPD MODELS IN
‘CIVHON T0* DETALLS

12 | 40483

=
=

10-27-17 |KMB[TFT |

230 07 WAS 233 02, 3 PSlG
WAS 2 PSIG & UPDATED
‘COMKDN TO TETAILS'

1 FR-2861

04-07-16 KB |SAG| DRP

ADDED MODEL CAReQ0ESD

10 fR-2673

06-04-14 MAM DG | DRP

CHO'D. 214006 OIL SEP. TO 214023

FR-2386

12-18-13 AJC{SAG| IRP

5 PSTG VAT 2, 113 VAT 114

FR-2386

18-12-13 |AJC{SAG| DRP

CHG. LOW STG. REFRIG. FIR 28LCF, 60 He

FR-2409

10-23-12 |AJCKDG| IRP

ADDED NEV MIDELS NUNBERS

FR-2400

10-23-12

KOG | RP 00 B 2. 2406 4 RFRIGY 2502

FR-2400

08-20-12 |AJCKDG| IRP

H5 COMP203055,54 T 203036,37- RELE

FR-2399

5555552

08-20-12 |AJCKDG| IRP

REHLOBTOIL GRZITNLE

THIS DOCUMENT CONTAINS PROPRIETARY
INFORNATION AND SUCH INFIRMATION IS NOT TO

BE DISCLOSED 0 CTHERS FOR ANY PURPOSE NIR
USED FOR MANUFACTURING PURPOSES WITHOUT
WRITTEN FERMISSION FRON THERND FISHER SCIENTIFIC

FR-2267

2-02-12 |UWEKDG| DRP

28 JHz DL FRON 24 O 7O 21 (L

Mol | e |os | | oo |0

FR-2267

01-24-12 |JWE[SAG|DRP

CHRNGED CHARCGE

REVECR N.| DATE [BY [ADEPPD

DESCRIPTION OF REVISIN

ThermoFisher

SCIENTIFIC
BIX 649, WARIETTA, DHID 45750

DATE 05-13-11 [DWN SAG [CAD $46 |APPD IRP [SCALE MO

CUSTOMER

JOB TITLE -86‘C 28 CU. FT. UPRIGHT FREEZERS (230 V)

DVG TITLE  REFRIGERATION SCHEMATIC

LOCATION

JOB NUMBER

TRAVIIG NUVBER
907-90-0-B

9-6
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Section 9

Refrigeration Schematics

227928

HIGH TEMP STAGE

220309

[Ve]

T

FON ML | DATE CAD DESCRIPTION OF REVISION

FR-2202]05-13-1 SAG RELEASED FIR PRODUCTIDN/RELEASE 6

R-2267]10-18-11 $HG COMPRESSOR CHANGE/RELEASE 7

FR-2400 [08-20-12 |AJC |KDG [DRP | HS COMP. 203053 O 203056 - RELB

FR-2400 [10-23-12 KDG [DRP [ADD HS SEP. 214006 & CHG. REFRIGBY 251

FR-240909-2t-L2 |AdC [KDG ADDED NEV MIDELS MMBERS

FR-2586|12-12-13 SAG CHG. LDV STAGE REFRIGERANT

Y

241027

1211052

203036

22797

< ()

HEHEEEEEH

FR-2673(06-04-14 KOG CHANGE 2140006 OIL SEP. TO 214023

Nmu‘wm»—--ﬁ

S[£|5[5[5|5[5|8|=

SAG ADDED MIDEL CAR40086A

FR-2661 [M-07-16

%

SY,
204009

_1 m_galn

NORMALLY OPEN

m
| |
LT

220626

V1]
220309

203036

LOW TEMP STAGE

1, COMMON TD: 932, 956, 990, 3636, 5796, 898, 8939, 8964, 8973
9936, 9990, 6428, 6439, 5932, CAR40086A 23 CU. FT, FREEZERS (120 V)

CASCADE REFRIGERATION

HIGH TEMPERATURE STAGE REFRIGERANT:

23 CUFT UNITS: R-404A 265 OZ (751g) 11/2 DZ (149)
HIGH TEMPERATURE STAGE DILMIBILE EAL ARCTIC 22CC POLYOL ESTER OIL

COMPRESSIR: 22 DZ(65!mD)
L SEPARATOR: 15 OZ. (444nl)

LOV TEMPERATURE STAGE REFRIGERANT:
23 CUFT UNITS: R-290 11 DZ (31.2g) MAX, j VAC TD 7 PSIG

R-508B 146 07 (414g) 1 1/4 DIC7) R
7 PSIG TO 124 PSIG ¢ 3 PSIG

LOV TEMPERATURE STAGE DILVZEROL 150T VITH 24 ADDITIVE

COMPRESSTR: 22 OZ(651mD)
OIL SEPARATIR: 15 OZ, (444mD

% ALL PSIG MEASUREMENTS WHEN SYSTEM IS AT 23°C

HIS DOCUMENT CONTAINS PROPRIETARY
ATION AND SUCH INFORMATION IS NOT TD

DISCLOSED TO OTHERS FOR ANY PURPOSE NOR

ED FOR MANUFACTURING PURPOSES WITHOUT

MIDEL/PART NAKE: -86° 23 CU. FT, UP-RIGHT FREEZERS (120 VILT)

DVG TITLE:  REFRIGERATIIN SCHEMATIC

WV G [CAD SAG [APPD LIN [MTE 051311 [SCALE  NONE

PERASSIN FRON THERA) FISER SCIENTET:
WTERIAL WA
ThermoFisher PAINT CILR /A
SCIENTIFIC ﬁ%ﬁﬁasﬁg DRAVING NUMBER _ |SIE
=t
BOX 649, WARIETTA, DHID 45750 AVLES  DECTMALY vy 956-90-0 B

VWR International

VWR Collection
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Section 9

Refrigeration Schematics

HIGH TEMP STAGE

220309

UPRIGHTS

REFRIGERATION

HIGH TEMPERATURE STAGE REFRIGERANT:

130 CUFT, UNITS: R-404A 185 0z, (5e5gr) 1/2 [Z 4gr)
170 CUFT. UNITS: R-404A 22 OZ (624gr) 1/2 07 (l4gr)

A
202002

241027 P
UPRIGHTS 203060 207010
CHESTS 203052

< 220309
/\/\/\ 214023

127 & 17 CUFT, CHESTS 1950702 ~

CHESTS

20 CUFT, CHESTS 2270129
ALL UPRIGHTS 2270130 209016
N
900113
900113
UV U U
204009

L COMMIN TD: 5722, 8800, B813, BB24, 8838 130 CUFT. UPRIGHT FREEZERS (120 V)
9728, 8804, 8817, 8828, 8842 17.0 CUFT. UPRIGHT FREEZERS (120 V)
8809, 8821, 8832, 8848 23 CUFT. UPRIGHT FREEZERS (120 V)
9315, 8728, 8756, 8779 127 CUFT CHEST FREEZER (120V)
3318, 8730, 8757, 8760 17.0 CUFT CHEST FREEZER (120V)
3321, 8737, 8762, 8785 20.0 CUFT CHEST FREEZER (120V)

230 CUFT. UNITS: R-404A 22 DZ. (624gr) 21/2 OZ (l4gr)
HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYDL ESTER OIL

COMPRESSOR, 40 DZ<1183nD

127 CUFT, UNITS: R-404 19 OZ (338gr) 41/2 OZ (t4gr)
170 CUFT, UNITS: R-404A 21 D2, (595gr) 1/2 07 (14gr)
200 CUFT, UNITS: R-404A 23 OZ (652gr) 11/2 OZ Q4gr)

HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYDL ESTER DIL

COMPRESSOR: 40 DZ1183n)
OIL SEPARATOR: 15 DZ(444mD)

10 |FR-2761{01-14-15 [AJC|SAG] | cHG 13 UPRIGHT 21 0 185 CHRGE
9 |FR-276L|01-07-15 [AJC|SAG[IRP | CHANGED LPRIGHT CHARGES
8 |FR-2694]07-10-14 |AJCIKDG[IRP | PECIFIED I SEP. 15 UL IF L
7 |FR-2673{06-D4-14 |WW[KDG[IRP |CHG: 216 L SEP. T 23
6_|FR-2499(07-30-13 |AJC{SAG|IRP Uk CONP. FRIM 20005 TO 24360
5_|FR-2400 08-20-12 |AJCKDG|IRP (IR CONP2LIS3 0 20005-REL8
4 |FR-2267| 2/03/12_|VEKDG|IRP UPRIGHT (IL FRON 24 02, T0 22 [
3 |FR-2267(01/16/12 |IVEISAG]IRP | CHEST [IL FRIN 24 (L. T0 40 I,
2 JFR-2267[11/07/1 | IVEISAG]IRP | CIMPRESSIR CHANGE/RELEASE 7
T RIPRITPRY | 1 IrR-2a02[08/02/11 |ACISAG|IRP | ADDED CAP TUBE 227010
BE ISLINED 1D THERS IR AN PRPE MR | 0 _FR-2202[05/09/11 [SRS|SAGIRP PELEASED IR PRIDUCTINRELEAE 6
VRITEH PEROSSIN FRON THER FISER SCENTFL_[REVECR N [DATE  [BY [ADBPPDIDESCRIPTION OF REVISION

ThermoFisher

SCIENTIFIC
BOX 649, WRIETTA, CHID 45750

DATE 05/09/11 [DWN SAG [CAD SAG [APPD IRP [SCALE NONE

CUSTOMER
JOB TITLE _-40'C ULTRA-LOV TENPERATURE FREEZERS, 120V
DVG TITLE _ REFRIGERATION SCHEMATIC

LOCATION 0B NUMBER|  DRAVING NUMBER
FREEZERS 8800-90-0-B

9-8
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Section 9

Refrigeration Schematics

HIGH TEMP STAGE

HIGH TEMPERATURE STAGE REFRIGERANT:

REFRIGERATION

30 AND 60 Hz UPRIGHTS

130 CUFT. UNITS: R-4044 21 OZ, (385gr) 11/2 OZ (l4gr)
170 CUFT, UNITS: R-4044 22 OZ (624gr) £1/2 OZ (l4gr)
230 CUFT, UNITS: R-404A 22 DZ, (624gr) 1/2 017 (14gr)

CHESTS

Vel
220009
20200
241027 P
UPRIGHTS CHESTS 207010
U 60 Hz 203060 60 Hz 203050
A\, - S0 Hz 203064 50 Hz 203051
127 & 17 CUFT. CHESTS 1950702 ng\m
20 CUFT, CHESTS 2270129 {9}
ALL UPRIGHTS 27010 w o006
Y
900113
900113
VEVRY
204009

1. COHMON TC:

TEATD, TNFRAI4T, HFUACOA0RD, TSD402AAT, VRO, 724N, INFRA0AON, HFUATRALBN, TSDATCADY, VAREABAIY, TRADGPD, DUFRAMICPD, TSDATCA0GRD 130 CUFT, (PRIGHT FREEZERS (20 V)
73200, DAF3P0400, HPU40520HD, TSDAU3C00, VWRIZBHID, 7320V, DRFICDA0V, HFUARSZOBY, TSDADSE0Y, VNRICDAWY, 73206PT, DAFSOUOGPT, TSDAB206PD L7 CLUFT. UPRIGHT FREEZERS (230 W)
TA00, DEF40040D, HFUA0CED, TSDAOA0N, TH00V, DAFADEV, HFUAGHORY, TSDSSHONY, AD0GRD, INFAIAICPD, TDAMIOGPD 230 CUFT, LPRIGHT FREEZERS (230 V)
TU3CD, BFCIS30TT, TOCK35AD, ULTI3SC-18-D, TICV, HECEAGATY, TSCU3G0V, ULTIZSH-V, 7130, TOCIS0GPY, LTISS0-10-GPD 27 CUFT CHEST FREEZER (230V)
TIICD, HECITEOTE, TSCI7S0D, ULTLTSO-A-B, TI7CY, HECKTSOTY, TSCUTaOV, ULTUFS0-40-V, 7U70GPD, TCITSOGP, ULTL7SI-{6-CPD 170 CUFT CHEST FREEZER (230V)
ToiC0, HFCOGOTD, TSCRUSHD, ULT20S0H-D, T20CY, HFCUSATY, TSC2030V, ULTEDSI-U1-Y, TRICEPD, TSC0D, LLT20G-I-6PD 260 CUFT CHEST FREEZER (230N

HIGH TEMPERATURE STAGE DILMOBILE EAL ARCTIC 22CC POLYOL ESTER OIL
COMPRESSOR, 40 0Z.1183n)

OIL SEPARATIR, 15 OZ(444 nb

127 CUFT. UNITS: R-4044 19 OZ (338gr) £1/2 07 (l4gr)
170 CUFT. UNITS: R-4044 21 OZ (595gr) 1/2 OZ (l4gr)
200 CUFT, UNITS: R-4044 23 OZ (652gr) /2 OZ (14gr)

HIGH TEMPERATURE STAGE DILMUBILE EAL ARCTIC 22CC POLYOL ESTER OIL
CONPRESSOR: 40 DZ(1183mD)
OIL SEPARATOR: 15 DZ(444nD)

1| 41795 [12-13-17

KMB| T T e | ADDED D WIDELS N "COMDN TO* DETALS

10 | 40483 | 10-27-17

KMB

11| ot ADDED OIL SEPERATOR NOTE AND
¢ UPDATED ‘COMMIN T0° DETAILS

FR-2761 | 01-07-13

A

SAG| DRP | CHANGED CHARGEADDED 3713 & 5726

FR-2694|07-10-14

AJC

KDG|DRP | SPECIFIED OIL SEP. 15 OZ OF OIL

FR-2673|06-04-14

NAM

KDG| DRP | CHa'D. 214006 OIL SEP. T0 214023

FR-2499) 07-30-13

AL

SAG| DRP |CHANGED UR. CWPRESSERS & CHARGE

AL

KDG| DRP |LR COMPRINS4,55 TO 203057,56-RELA

FR-2267| 2/02/12

JWE

KDG|DRP (UPRIGHT OIL FROM 24 OZ T 22 OZ

THIS DOCUMENT CONTAINS PROPRIETARY
INFORMATION AND SUCH INFORNATION IS NOT TO
BE DISCLOSED TO OTHERS FOR ANY PURPOSE NIR
USED FOR MANUFACTURING PURPOSES WITHOUT
WRITTEN PERHISSION FRON THERM] FISHER SCIENTIFIC

9
8
7
6
5 |FR-2400 | 08-20-12
4
3
2
1
0

FR-2267(01/16/12 |JWE[SAG|DRP | CHEST DL FROM 24 02,10 40 OZ
FR-2267|11/07/11 |JWE[SAG|DRP |  COMPRESSIR CHANGE/RELEASE 7
FR-220208/02/11 [AJC SAG| DRP ADDED CAP TUBE 2270120
_..mummam_cmémé SRS [SAG| LDN _Emam__ FOR PRODUCTION/RELEASE 6

REVECR NO. [DATE

BY

CaDiPPD | DESCRIPTION OF REVISION

=

ThermoFisher

SCIENTIFIC
BOX 649, WARIETTA, CHID 45730

DATE U5/09/11 | DWN SAG_|CAD SAG [APPD LDN [SCALE NONE

CUSTOMER

JOB TITLE  -40°C ULTRA-LOW TEMPERATURE FREEZERS, 230V

DVG TITLE_ REFRIGERATION SCHEMATIC

LOCATION 05 NUMBER]  DRAWING NUWBER
FREEZERS 8801-90-0-B

VWR International

VWR Collection

9-9



Section 10
Electrical Schematics

POVER CONNECTIDN
230V/5HZ & 208/230V/6HZ, 19, 2V,120 FLA
(OPERATING RANGE 207-253)

l Power Inlet
e 2 460369
3 TTTTTTTTTTTTTT f Ciraut Breaker Suitch
23084
4 ™
32
0 1 o —
6 A B 'a§== .
= T 2 B .
7 69 94 o 3)
8 \AANE) \AANS)
9
10
1
12
13
14
15
16
17
18
S0 Hz
19 Start Relay
20 spocttar
21l 20F, 10V
Start Capacitor
22 S, 20V
23
24 50 Hz
o5 Siabaetes
‘
26 BF v
27 Copunw
28 88-106uF, 330V
29
30
31
32 o e S
33 o o
34 —J 29-3 L
J29-9 NS
35 EEL—fEﬂ?*———a———‘V“—RW Ehepgn Sotenckl
36 m» 1 , :
7 ) Electrical Schematic
g X | Model:
38 Ik 230V, 50 & 60Hz, -86°C

ULT Upright Freezers

5602-70-2-0 REV 3
Page 1 of 3

10-1 VWA Collection VWR International



Section 10
Electrical Schematics

39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76

e Tadl

KYAVAVAVAVAY]

=1
—%—illll
| —}
b
iay Board
muﬂm ]
b
>
k|
{008 Tverlay ~ 7 P
e o o - >

Vacuum Rellef Heater Assy
1950069

i
i

&
i

i
i

i
i

12VIC Fan
900134

25 Pos. Serfol Coble
430336 pright)

Nicro Board Battery
400199

Electrical Schematic
Model:

230V, S0 & 60Hz, -86°C

ULT Upright Freezers

9602-70-2-0 REV 3
Page 2 of 3

VWR International
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Section 10
Electrical Schematics

77
78
79
80
81
82
83
84
85
86
87
88
89
20
o
92
93
94
95
96
97
98
29
100
101
102

BE]Rﬁ!&ﬁﬁg@ﬁﬁﬁﬁzﬁﬁ:aunqmmuﬂm—a

ATTENTION
OBSERVE PRECAUTIONS
ELECTROSTATIC
SENSITIVE DEVICES

COLR GAUGE VIRE # COLIR GAUGE
BK ) 29 |13 22
RED 14 20 RED 3
GRN/YEL ] 3 GRN/YEL "
RED 4 32 K "
BK " 33 w "
BK 18 34 BK "
BK 18 k] T} "
X 18 36 BK )
BK 18 87 w "
- - 38 BK )
- - 39 w 1
X 10 « BK “
BLK 18 4 B "
GRN/YEL 19 2 BK 14
GRN/YEL "] 3 w 14
- - 4 BK 1"
GRNV/YEL 14 45 i) 14
GRNV/YEL " % BMK 14
- - 47 n "

- - ] BK 1"

- - 49 w "
- - S0 BK 1
- - st BLU 1"
wr - E] YEL/WHT “
£ YEL 1"

K 8 £ BLW/WHT "
K 8 E [T 1“

RED 18
UPRIGHT MIDELS

17 CUFT, 2AV> - VWRS;
23 CUFT, @30V) - VWR400B6D,
28 CUFT. 230V) - VWRGD086D, VWRE0086V

13 CUFT, (230V> - VVR24086D, VVR24086V
A 20860, VVR32085V

&3

WEDEL/PART NANE LT -06C UPRIGHT FREEZERS, 200V, 30 & 60Hz

BVG TITLE T SCHEMATIC

|oa18 1214 | ScALE MORE

Electrical Schematic
Model:

230V, 30 & 60Hz, -86°C

ULT Upright Freezers

PANT COLOR
SCIENTIFIC

Fo)
B 643, WRIETTA, B 4570 MEES WU e

DRAVING NUMBER
5602-70-1

=
D

9602-70-1-0 REV 3
Page 3 of 3

10-3 VWA Collection
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Section 10
Electrical Schematics

Power Inlet
460169

Circutt Breaker Switch

W 0O N O~ W

—_
o

e~ =
S~ W -

—
[3)]

e e
0 N O

—
(\s]

n
(=1

n
—

R

l_
g1
£

tart Reloy 340408, 330V

n
w

Start Relay Start Copacttor

n
~

n
(4)]

n
()]

f

n
e o]

n
(V]

W W W
n = o

;

Electrical Schematic
Model:

120V, 60Hz, -86°C

1 =< ULT Upright Freezers

w
[}
V)

w
~
V]

ol
iy

(]
[oc]

9603-70-1-0 REV 3
Page 1 of 3
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Section 10
Electrical Schematics

39 1
40 Heh Yottage Board
41 H.H N %m
42 3
43 J19 Ja3 3
s | QT A -
46 ey
:; Hﬁdia{g-s-er Supply g;;.sm
49 Y
i ¢ —— § fre. Rbon
50 -] //
st €
Se
53 ﬂ—|
12VDIC Fan
54 900134
55 A S WEE T N
20 Pos, Ribbon
56 EATATATATATAY :, .,m : v - s Solenold
S7 % i Ixsesnlr -r=v %mamzs
11 __ —
<8 R’Eﬁ rclog Ditpurt ;'/J—:-: ! : ::_J'_::y lacep Proe ®
59 5 i = E .
[ v Heat Exchanger
60 Ni=—=nu4 e
61 ero Bourd i=—n=n 4 Sopig rove
62 o Ni=——un S e
63
64
65
66 —
67
€8
69 o
70
71 [ ——
72 f
73 1o e ]
74 ]
75 f
26 i Electrical Schematic
;'.Em;"; P mgm Heater Assy MOdeh
bmmmem i ——— 120V, 60Hz, -86°C
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Appendix A Handling Liquid Nitrogen

Warning Contact of liquid nitrogen or cold gas with the skin or eyes may
& cause serious freezing (frostbite) injury. A

Handle liquid nitrogen carefully.

The extremely low temperature can freeze human flesh very rapidly.
When spilled on a surface the liquid tends to cover it completely and
intimately, cooling a large area. The gas issuing from the liquid is also
extremely cold. Delicate tissue, such as that of the eyes, can be damaged
by an exposure to the cold gas which would be too brief to affect the
skin of the hands or face.

Never allow any unprotected part of your body to touch objects cooled
by liquid nitrogen.
Such objects may stick fast to the skin and tear the flesh when you

attempt to free yourself. Use tongs to withdraw objects immersed in the
liquid, and handle the object carefully.

Wear protective clothing.

Protect your eyes with a face shield or safety goggles (safety glasses with-
out side shields do not give adequate protection). Always wear gloves
when handling anything that is, or may have been, in immediate contact
with liquid nitrogen. Insulated gloves are recommended, but heavy
leather gloves may also be used. The gloves should fit loosely, so that
they can be thrown off quickly if liquid should splash into them. When
handling liquid in open containers, it is advisable to wear high-top
shoes. Trousers (which should be cuffless if possible) should be worn

outside the shoes.
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The safe handling and use of liquid nitrogen in cryogenic refrigerators and
dewar flasks is largely a matter of knowing the potential hazards and using

common-sense procedures based on that knowledge. There are two
important properties of liquid nitrogen that present potential hazards:

1. Itis extremely cold. At atmospheric pressure, liquid nitrogen boils at -

320°F (-196°C).

2. Very small amounts of liquid vaporize into large amounts of gas. One
liter of liquid nitrogen becomes 24.6 cu. ft. (700l) of gas.

The safety precautions in this booklet must be followed to avoid potential
injury or damage which could result from these two characteristics. Do
not attempt to handle liquid nitrogen until you read and fully understand

the potential hazards, their consequences, and the related safety
precautions. Keep this booklet handy for ready reference and review.

Note Argon is an inert gas whose physical properties are very similar to
those of nitrogen. The precautions and safe practices for the handling and
use of liquid argon are the same as those for liquid nitrogen. A

Use only containers designed for low temperature liquids.

Cryogenic containers are specifically designed and made of materials that
can withstand the rapid changes and extreme temperature differences
encountered in working with liquid nitrogen. Even these special con-
tainers should be filled SLOWLY to minimize the internal stresses that
occur when any material is cooled. Excessive internal stresses can dam-
age the container.

Do not cover or plug the entrance opening of any liquid nitrogen refrig-

erator or dewar. Do not use any stopper or other device that would
interfere with venting of gas.

These cryogenic liquid containers are generally designed to operate with
little or no internal pressure. Inadequate venting can result in excessive
gas pressure which could damage or burst the container. Use only the
loose-fitting necktube core supplied or one of the approved accessories
for closing the necktube. Check the unit periodically to be sure that
venting is not restricted by accumulated ice or frost.

Use proper transfer equipment.

Use a phase separator or special filling funnel to prevent splashing and
spilling when transferring liquid nitrogen into or from a dewar or refrig-
erator. The top of the funnel should be partly covered to reduce splash-
ing. Use only small, easily-handled dewars for pouring liquid. For the
larger, heavier containers, use a cryogenic liquid withdrawal device to
transfer liquid from one container to another. Be sure to follow instruc-
tions supplied with the withdrawal device. When liquid cylinders or
other large storage containers are used for filling, follow the instructions
supplied with those units and their accessories.
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Do not overfill containers.

Filling above the bottom of the necktube (or specified maximum level)
can result in overflow and spillage of liquid when the necktube core or
cover is placed in the opening.

Never use hollow rods or tubes as dipsticks.

When a warm tube is inserted into liquid nitrogen, liquid will spout
from the top of the tube due to gasification and rapid expansion of lig-
uid inside the tube.

Warning Nitrogen gas can cause suffocation without warning! A

Store and use liquid nitrogen only in a well-ventilated place.

As the liquid evaporates, the resulting gas tends to displace the normal
air from the area. In closed areas, excessive amounts of nitrogen gas
reduce the concentration of oxygen and can result in asphyxiation.
Because nitrogen gas is colorless, odorless and tasteless, it cannot be
detected by the human senses and will be breathed as if it were air.
Breathing an atmosphere that contains less than 18% oxygen can cause
dizziness and quickly result in unconsciousness and death.

Note The cloudy vapor that appears when liquid nitrogen is exposed to
the air is condensed moisture; not the gas itself. The issuing gas is
invisible.

Never dispose of liquid nitrogen in confined areas or places where others
may enter.

Disposal of liquid nitrogen should be done outdoors in a safe place.
Pour the liquid slowly on gravel or bare earth where it can evaporate
without causing damage. Do not pour the liquid on pavement.

Upright Freezer A-3
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Handling LiqUid Warning High concentrations of CO:2 gas can cause asphyxiation! OSHA
10XYi Standards specify that employee exposure to carbon dioxide in any eight-
carbon Dioxide hour shift of a 40-hour work week shall not exceed the eight-hour time
weighted average of 5000 PPM (0.5% CO:). The short term exposure
limit for 15 minutes or less is 30,000 PPM (3% CO2). Carbon dioxide
monitors are recommended for confined areas where concentrations of
carbon dioxide gas can accumulate. A

Store and use liquid CO: only in a well-ventilated place.

As the liquid evaporates, the resulting gas tends to displace the normal
air from the area. In closed areas, excessive amounts of CO: gas reduce
the concentration of oxygen and can result in asphyxiation. Because
CO2 gas is colorless, odorless and tasteless, it cannot be detected by the
human senses and will be breathed as if it were air. Breathing an atmos-
phere that contains less than 18% oxygen can cause dizziness and quickly
result in unconsciousness and death.

Note The cloudy vapor that appears when liquid CO:z is exposed to the air
is condensed moisture, not the gas itself. The issuing gas is invisible.

Never dispose of liquid CO: in confined areas or places where others may
enter.

Disposal of liquid CO: should be done outdoors in a safe place. Pour
the liquid slowly on gravel or bare earth where it can evaporate without
causing damage. Do not pour the liquid on pavement.

First Aid 11 person seems to become dizzy or loses consciousness while working
with liquid nitrogen or carbon dioxide, move to a well-ventilated area
immediately. If breathing has stopped, apply artificial respiration. If
breathing is difficult, give oxygen. Call a physician. Keep warm and at
rest.

If exposed to liquid or cold gas, restore tissue to normal body temperature
(98.6° F) as rapidly as possible, followed by protection of the injured tissue
from further damage and infection. Remove or loosen clothing that may
constrict blood circulation to the frozen area. Call a physician. Rapid
warming of the affected part is best achieved by using water at 108° F.
Under no circumstance should the water be over 112° F, nor should the
frozen part be rubbed either before or after rewarming. The patient should
neither smoke nor drink alcohol.
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Australia

VWR International Pty.LTD
Unit 1/31 Archimedes Place
Murarrie

QLD 4172 Australia

Tel.: 1300 727 696

Austria

VWR International GmbH
Graumanngasse 7

1150 Vienna

Tel.: +43 1 97 002 0
Email: info@at.vwr.com

Belgium

VWR International bvba
Researchpark Haasrode 2020
Geldenaaksebaan 464

3001 Leuven

Tel.: 016 385 011

Email: vwrbe@be.vwr.com

China

VWR International China Co., Ltd
2nd Floor, Building 4,

Lane 998, Halei Rd,

Zhangjiang Hi-tech Park
Shanghai, 201203

Tel.: +86-21 589 868 88

Email: info_china@vwr.com

Czech Republic

VWR International s. r. o.
Veetee Business Park
Prazska 442

CZ - Doooooooooo |jooo0ooooodr

Tel.: +420 321 570 321
info@cz.vwr.com

Denmark

VWR - Bie & Berntsen
Transformervej 8

2730 Herlev

Tel.: 43 86 87 88

Email: info@dk.vwr.com

Finland

VWR International Oy
Valimotie 9

00380 Helsinki

Tel.: 09 80 45 51
Email: info@fi.vwr.com

France

VWR International S.A.S.

Le Périgares — Batiment B

201, rue Carnot

94126 Fontenay-sous-Bois cedex

Tel.: 0 825 02 30 30 (0,15 EUR TTC/min)

Email: info@fr.vwr.com

Upright Freezer

Germany

VWR International GmbH
HilpertstralBe 20a

D - 64295 Darmstadt
Freecall: 0800 702 00 07
Email: info@de.vwr.com

Hungary

VWR International Kft.
Simon Laszlo u. 4.

4034 Debrecen

Tel.: (62) 521-130
Email: info@hu.vwr.com

India

VWR Lab Products Private Limited
135/12, Brigade Towers, 2nd Floor

Front wing, Brigade Road,
Bengaluru , India — 560 025

Tel.: +91-80-41117125/26 (Bengaluru)
Tel.: +91-2522-647911/922 (Mumbai)

Email: vwr_india@vwr.com

Ireland / Northern Ireland
VWR International Ltd / VWR
International (Northern Ireland) Ltd
Orion Business Campus
Northwest Business Park
Ballycoolin

Dublin 15

Tel.: 01 88 22 222

Email sales@ie.vwr.com

Italy
VWR International PBI S.rl.

Via'San Gilisto 85/ 1

20153 Milano (MI)
Tel.: 02-3320311/02-487791
Email: info@it.vwr.com

The Netherlands
VWR International B.V.
Postbus 8198

1005 AD Amsterdam
Tel.: 020 4808 400
Email: info@nl.vwr.com

New Zealand

VWR International LP

241 Bush Road

Albany 0632, Auckland

Tel.: 0800 734 100

Email: sales@globalscience.co.nz

Norway

VWR International AS
Haavard Martinsens vei 30
0978 Oslo

Tel.: 02290

Email: info@no.vwr.com

Poland

VWR International Sp. z 0.0.
Limbowa 5

80-175 Gdansk

Tel.: 058 32 38 210

Email: labart@pl.vwr.com

Portugal

VWR International —
Material de Laboratério, Lda
Edificio Neopark

Av. Tomas Ribeiro, 43-3D
2790-221 Carnaxide

Tel.: 21 3600 770

Email: info@pt.vwr.com

Singapore

VWR Singapore Pte Ltd
18 Gul Drive

Singapore 629468

Tel: +65 6505 0760
Email: sales@sg.vwr.com

Spain

VWR International Eurolab S.L.
C/ Tecnologia 5-17

A-7 Llinars Park

08450 - Llinars del Vallés
Barcelona

Tel.: 902 222 897

Email: info@es.vwr.com

Sweden

VWR International AB
Fagerstagatan 18a

163 94 Stockholm

Tel.: 08 621 34 00
Email: info@se.vwr.com

Switzerland

VWR International AG
Lerzenstrasse 16/18
8953 Dietikon

Tel.: 044 74513 13
Email: info@ch.vwr.com

Turkey
VWR International Laboratuar

Orta Mah. Cemal Girrsel Caddesi |

34896 Pendik - Istanbul
Tel.: +90216 598 2900
Email: info@pro-lab.com.tr

UK

VWR International Ltd
Customer Service Centre
Hunter Boulevard

Magna Park

Lutterworth

Leicestershire

LE17 4XN

Tel.: 0800 22 33 44

Email: uksales@uk.vwr.com
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