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Installation and Operation
Laboratory Vacuum Ovens

1 Introduction

The Lindberg/Blue M VO Seriesis afamily of laboratory
vacuum ovens designed for drying, curing, outgassing, process
control, and applications which require elevated temperaturein
reduced atmospheres or vacuum/purge with non-flammable
gases. Refer to Table 1 on page 2 for specifications.

1.1 Features and Benefits

« Single setpoint digital electronic control (models with suffix
Phave programmabl e controls).

« Built-in overtemperature protection.
Fully flexible vacuum/purge/release system.

« Vacuum system includesinert gasinjection valve, fresh air
inlets, vacuum port to exhaust vacuum atmosphere, and
controllable vacuum release vent port.

1.2 Available Door Gaskets

In addition to the standard silicone gasket provided with the
oven, thefollowing gaskets are availablefrom Lindberg/Blue M:

+ Buna-N gasket for use with solvents up to 160°C.
« Viton-B gasket for applications involving acids.

Refer to Table 7 on page 15 for gasket ordering information.
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1.3 Specifications

Table1l. Lindberg/Blue M VO Series Laboratory Vacuum Ovens
Dimensions W x F-B x H in.( cm) Heater | Shipping
Model Shippi Voltage Exterior Power Weight
: pping g
Chamber Exterior (Approximate) (kw) Ibs (kg)
9x14x9 17.5 x 20 x 24.7 275 X 30 x 347 Single Phase 105 150
229 x35.6 X 22.9) | (44.5x50.8 X 62.7 ) } ) :
VO 14(P)C ( ) | (44.5x X62.7) | (69.8x76.2 x88.1) 240 VACf B%/GO He, (68)
Singlé Phase
VO1218(P)A 120 VAC, 50160 Hz,
12x18x 12 205 x 23X 28.4 305 x33x 38.4 Single Phase Engmeled | 250
VOT218(P)C (305 x45.7 x30.5) | (52 x58.4 x72.1) (77.5 x 84 x 98) 240 VAC, 50160 Hz, ce .55 (114)
Single Phase
(4513 x24x18 26.3X30.4 x34.3 36x41x45 Single Phase 155 325
7X61X45.7 66.8 X 77.2 X 87.1 91.5 x 104.1 x 114.3 .
VO1824(P)C )| ¢ )| O15X1041x1143) [, 40 VAG, 60160 Hz, (148)
Singlé Phase
VO914S(P)A 120 VAC, 50160 Hz,
9x14x9 175 x 20 X 24.7 275 x30 x 34.7 Single Phase 105 150
229 x35.6 X 22.9) | (44.5x50.8% 62.7 ) ) ' .
VOS14S(P)C ( ) | (445 x X62.7) | (69.8x76.2x88.1) 240VAC E/eo He, (68)
Singié Phase
VO1218S(P)A 120 VAC, 50160 Hz,
12x18x12 20.5 x 23 x28.4 305 x33x384 Single Phase Stainless i 250
VO12185(P)C (305 x45.7 x30.5) | (52x58.4 x72.1) (77.5 x 84 x 98) 240 VAC, 50160 Hz, Steel 55 (114)
Single Phase
VO1824S(P)A 120 VAC, 50160 Hz,
18x24x18 26.3 x30.4 x34.3 275 x 30 x 34.7 Single Phase 155 325
45.7X61x45.7 66.8 X 77.2 X 87.1 69.8 x 76.2 x 88.1 :
vots2as(P)c | ¢ )|« ) | (698x762x881) [T 50 VAG, 50/60 Hz, (148)
Singlé Phase
2 Safety Considerations WARNING! Before maintaining this equipment,

A

read the applicable MSDS (Material Safety Data

/\
AN

WARNING! Do not modify or change system
components. Replacementparts must be O.E.M.
exact replacement equipment. Modification or use of
the equipment in a manner other than expressly
intended may cause death or serious injury. This
includes use of user-supplied components and
materials not specifically designed for the oven.
Reconfiguring the controller may cause death or
serious injury.

Lindberg/Blue M shall not be liable for any damages,
including incidental and/or consequential damages,
regardless of the legal theory asserted, including
negligence and/or strict liability.

Before using, user shall determine the suitability and
integrity of the product for the intended use and that
the unit has not been altered in any way. User
assumes all risk and liability whatsoever therewith.
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A

Sheets) provided with your oven.

WARNING! This unitis not intended for use in
processing hazardous work loads. Fatal injuries and
property damage can result from processing
combustible volatile fluids or materials which emit
explosive vapors.

Do not use combustible gases in this oven.

Avoid combustible products which generate toxic or
hazardous vapor or fumes. Work should only be done
in a properly vented environment.
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114" Gas inlet
114" Vent port

3/8 vacuum port

Vent Gas Vacuum

b b S

— —_—
_— ,Q —
1" NPT vacuum port — —_— ——
= c —
— —_—
Power cord — = = —_—
\LO °

Overtemperaturereset bum/

Figure 1. Vacuum and Gas Connections

CAUTION!  This product contains fiberglass wool or
A other refractories which can result in the following:

« May be irritating to skin, eyes, and respiratory tract.

* May be harmfulif inhaled.

« Possible cancer hazard based on tests with
laboratory animals. Animal studies to date are
inconclusive. No human exposure studies with this
product have been reported.

read the applicable MSDS (Material Safety Data

@ WARNING! Before maintaining this equipment,
Sheets) at the back of this manual.
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A

WARNING! When installing, maintaining, or
removing the refractory insulation. the following
precautions will minimize airborne dust and fiber:
Keep personnel not involved in the installation out of
the area.

Use a good vacuum to clean area and equipment.
Use a dust suppressantif sweeping is necessary.
Do not use compressed air.

Use disposable mask suitable for nuisance dust.
Wear long sleeve clothing, gloves, hat, and eye
protection to minimize skin and eye contact. Do not
wear contact lenses.

Thoroughly wash self after work is complete.
Launder work clothing separate from other clothes
and thoroughly clean laundering equipment after
use. If clothing contains a large amount of dust
and/or fiber, dispose of rather than clean.

Promptly place used fiberglass parts and dust in
plastic bags and dispose of properly.
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3 Installation

Do not exceed the electrical and temperature ratings printed on
the dataplate of the oven.

WARNING! Improper operation of the oven could

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

All standard Lindberg/Blue M Vacuum Ovens are shipped
electrically complete. the only requirements for placing the oven
into operation are positioning and connecting the electrical
service and vacuum piping.

Note:  Since the front panel display reads gauge
pressure the value is relative to the local
atmospheric pressure. Use in a location with
reduced atmospheric pressure will result in

the gauge displaying diminished vacuum levels.

3.1 Unpacking

Carefully unpack and inspect the unit and all accessories for
damage. If you find any damage, keep the packing materials
and immediately report the damage to the carrier. We will assist
you with your claim, if requested. Do not return goods to
Lindberg/Blue M without written authorization. When
submitting a claim for shipping damage, request that the
carrier inspect the shipping container and equipment.

Remove all packing materials from inside the oven,

3.2 Location

Install the oven in a level area free from vibration with a
minimum of three inches of space, for air flow, around the unit.
Do not locate the oven in an area where extremely wide ambient
temperature variations are likely to occur. This includes locations
close to outside windows, entrances, and building heating and/or
air conditioning vents.

3.3 Vacuum and Gas Connection

Figure 1 on page 3 shows the back of the oven where the vent
tube inlet, gas tube inlet, vacuum tube inlet, vacuum port, power
cord, and overtemperature reset pushbutton are located.

3.3.1 Vent Tube Inlet - 1/4 in. O.D.

This fube normally remains unconnected.

3.3.2 Gas Tube Inlet - 1/4 in. O.D.

If required by the material in process, connect this tube to an
inert gas supply. The recommended inert gas supply pressure is
4 to 5 p.s.i.g. Do not exceed 10 p.s.i.g. supply pressure.

3.3.3 Vacuum Tube Inlet - 3/8 in. O.D.

This tube may be connected to house vacuum or an independent
vacuum pump. If the 1 in. MPT vacuum port is used as the
vacuum connection, this 3/8 in. tube may remain unconnected.
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3.3.4 Vacuum Port -1 in. NPT

This pipe may be used as the primary vacuum connection, or as
an access port to the vacuum chamber. If the 3/8 in. O.D. vacuum
tube inlet is used as the vacuum connection, this pipe should
remain capped.

3.4 Wiring

For detailed wiring information, refer to the wiring diagrams at
the end of this manual.

Do not exceed the electrical and temperature ratings printed on
the dataplate of the oven. Fuse protection should not exceed
125% of the unit rating.

WARNING! Improper operation of the oven could

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

CAUTION!  Connect the oven to the correct power
source. Incorrect voltage can result In severe damage
to the oven.

Plug the power cord into a grounded outlet. The voltage of the
outlet should not vary more than 10% from the dataplate rating.
A separate circuit should be used to prevent loss of product due
to overloading or circuit failure. Lower voltage to the oven
decreases power to the heating element. Always conform to
national and local electrical codes.

WARNING! Do not connect the neutral side of the
120 voltline to the unit for grounding purposes. Do not
connect the oven to overloaded power lines.

3.5 Cleaning

The oven is cleaned at the factory but we recommend cleaning
the oven before initial operation. To clean the oven, complete the
following steps:

1. Remove all interior parts, including the shelves and the shelf
assembly.

2. Use acetone, alcohol, or ether to thoroughly clean the inside
of the oven chamber, including all corners.

The oven should be cleaned periodically to prevent
contamination.

3.6 Connections

Connect all vacuum lines and any accessories such as the foreline
trap and the exhaust demister per the manufacturer’s instructions.
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4 Start Up

CAUTION!  Observe thefollowing precautions
when operating the oven:
« Wear protectiveeyeware.

Wear protectivegloves.

» Usetongsto insert and remove oven load.
« Do not dlow the load to touch the oven wadls.

A

CAUTION! Do not attempt to operate the oven
above the maximum rated temperature d 260°C.
Operation above 260°C can cause damageto the
oven.

A

4.1 Oven Start Up
To start the oven, complete thefollowing steps:

1. Turn on main power switch. Wait until the controller runs
initial diagnostics.

2. Verify the vacuum pump connection (see Section 3.3 on
page 4).

3. Select the desired setpoints (refer to Section 5.3 on page6 if
you have a UT150 controller, Section 6if you have a UP150
controller).

5 Operation = UT150 Controller

Table2. UT150 Parameter Functions
Pag:&gter Description
Operating parameters (access by holding the SET/ENT key)
A1 Alarm setpoint (°C;)
CtL Control mode
At Auto tuning
P Proportional band (2C)
I Integral time
d Derivative time
Ct Heat cycle time
FL Sensor filter
bS PV bias (offset)
LoC Key lock

Setup parameters (access by setting LoC=-1)

Input type (J thermocouple in 2C; 2F=35)

The oven temperature controller is configured and tuned at the
factory to function well for most applications. Occasionally, it
may be advisable to configure the temperature controller
differently to suit a particular working environment or process.

A

CAUTION!  Beforereconfiguringthe controller, read
this chapter and the UT150 operation manual.
Reconfiguring the controller can change the unit
characteristics and design parameters, which can
hamper performance and make the equipment
dangerousto use.

This chapter provides brief instructions on how to perform the
following configuration changes:

« Setting the temperature

Setting the Overtemperature Protection Temperature
« Changing between celsius and fahrenheit

Setting the ramp to setpoint time
« Autotuning the controller

Detailed instructions on configuring the temperature controller
arefound in the UT150 operation manual.

5.1 Normal Controller Operation

The Temperature Controller senses the chamber air temperature
of theoven (the PV, or process value) and supplies the heat
necessary to achieve the desired setpoint. The controller includes
an LED display and a pushbutton keypad. Refer to Table 2 and
Table3 for listsof displayed parameters and keypad functions.
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SPH High setpoint limit ¢C;

SPL Low setpoint limit °C; 2

Upr Up ramp rate (degrees C or F / minute)
dnr Down ramp rate (degrees C or F / minute)
AL1 Alarm 1 type

AL 2 Alarm 2 type

HY 1 Alarm 1 hysteresis (°F=1)

HY 2 Alarm 2 hysteresis

SC Super Control

dr Direct/reverse action

Table3. Pushbutton Keypad

Button

Function

Pressingand holding the SETIENT for three seconds
advancesthe display to the Operation Parameters
Menu.

While in the Operation Parameters Menu, use
SETIENT to move from one parameterto the next, and
to register changes you have made in setpoint and
parametervalues.

Holding SETIENT for three seconds exits either the
Operation or Setup Parametersmenu.

Use the Up Arrow button to increase the temperature
setpoint display and to change parametervaluesin the
Operationand Setup Parametermenus. Whenever
you change the value of a setpoint or parameter, the
decimal point flashes to remind you to register the
changed value with SETIENT.

Use the Down Arrow button to decrease the
temperaturesetpoint display and to change parameter
values in the Operationand Setup Parameter menus.
Wheneveryou change the value of a setpoint or
parameter, the decimal point flashes to remind you to
registerthe changed value with SETIENT.
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5.2 Setting the Temperature

To set the temperature to the desired setpoint, complete the
following steps:

1. Press £ or V7 until the desired setpoint isindicated on the
bottom line of the display.

2. Press SETIENT to register the new setpoint.

5.3 Setting the Overtemperature Protection (OTP)
Temperature

The high limit alarm system with the temperature controller
disables the heater output. To set the alarm on the temperature
controller (typically 5°C above the desired main temperature
setpoint), complete thefollowing steps:

1. Press and hold SETENT for 3 seconds, until A1 isdisplayed
on the upper line.

2. Press A or YV until the desired overtemperature limit
setpoint shows on the bottom line of the display.

3. Press SETENT to register the new overtemperature alarm
setpoint.

4. Pressand hold SETENT for 3 secondsto return to the normal
display.

5.4 Changing Between Celsius and Fahrenheit

The controller isfactory-set to operate with degrees Celsius. To
change the display modes and parameter settings to the
Fahrenheit scale, you will need to change the Input Type
parameter In and also the values of various scale-dependent
parameters. If during this procedure the buttonsareinactive for
more than two minutes, the controller will return to the standard

display.
To change from Celsius to Fahrenheit:

1. With the controller operating, access the Operating
Parameters menu by pressing and holding SETIENT for 3
seconds.

2. Press and rel ease SETIENT repeatedly until the upper display
readsLoC.

3. Press X7 until thedisplayed value of LoC is-1; then press
SETIENT to access the Setup Parameters menu (refer to
Table 2 on page5).

4. Thefirst setup parameter displayed isInput Type (In). Press
tochangeits valuefrom 5 to 35. After making this
adjustment (and all following parameter adjustments) be sure
to press and release SETIENT again to register the change.

5. Press and release SETIENT to advance to the SPH parameter
and changeits value to 500.

6. Press and release SETIENT to advance to the SPL parameter
and changeits value to 32.

7. Press and release SETENT to advanceto the HY1 parameter
and changeitsvalueto 1.

8. Pressand hold SETENT for 3 seconds to exit the Setup
Parameters Menu.

9. Pressand hold SETIENT for 3 seconds to enter the Operating
Parameters Menu and display the A1 parameter.
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10.Use the £ button to set the A1 parameter to the desired
overtemperature limit in °F.

11. Press and release SETIENT to advanceto the P parameter and
changeitsvalueto 16.2.

12. Press and hold SETIENT for 3 seconds to exit the Operating
Parameters Menu.

13. The new temperature units are now effective. Follow the
instructionsin Section 5.2 to reset the temperature setpoint in
°E

14. Apply the °F label over the°C label on the control panel.

5.5 Setting the Ramp to Setpoint Rate

The Ramp Ratefeature alows the chamber to be heated or
cooled at any rate slower than the maximum capability of the
unit. Tofinetune ramp rates, you may need to test using loads
with similar mass and thermal properties to loads you intend to
usein oven applications.

To set the ramp to setpoint time, complete thefollowing steps. If
during this procedure the buttons are inactive for more than two
minutes, the controller will return to the standard display.

1. With the controller operating, press and hold SETIENT for 3
seconds to enter the Operating Parameters menu.

2. Press and release SETIENT until the LoC parameter ison the
upper display.

3. Press the down arrow button to show '-1', and press SETIENT
once to enter the Setup Parameters menu.

4. Press and release SETIENT until the Upr parameter is on the
upper display.

5. Press the arrow buttons to select the new Up Ramp Rate
value, in °C per minute or °F per minute, or 'oFF'. Press and
release SETENT to register the value change.

6. Press and release SETIENT until the dnr parameter is on the
upper display.

7. Press thearrow buttons to select the new Down Ramp Rate
value, in °C per minute or °F per minute, or 'oFF', Pressand
release SETIENT to register the value change.

8. Pressand hold SETENT for three seconds to exit the Setup
Parameters menu.

9. The new Ramp Rates are now effective.

10. Follow theinstructions in Section 5.2 to reset the temperature

setpoint.

Note: The ramp rate beginswhen the SET/ENT button is
pressed after the target setpoint is selected. The setpoint
display on the controller will show the changing setpoins
at the selected ramp rate.

To view thetarget setpoint during theramp rate, press and release
an arrow button. Thelower display will show the setpoint next to
the selected target setpoint. Return to the ramping setpoint
display by pressing and releasing the other arrow button.
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5.6 Auto Tuning the Controller

Factory settings are provided for general purposes, but your
process can be enhanced through the auto tunefeature. For a
given process temperature and product load, auto tuning
maximizes the performance of the chamber by operating with the
quickest response and minimal temperature overshoot.

To auto tune the controller.

1. Load the chamber with materials that have the same mass
and thermal characteristics as atypical product load.

2. Operate the chamber to the process temperature.

3. Pressand hold SETIENT for 3 seconds to display the Al
parameter of the Operating Parameter menu.

4. Press and release SETIENT to show the At parameter.

5. Press and rel ease the arrow buttons to show on in the lower
display.

6. Press SETIENT once to enter the auto tune mode and exit the
Operating Parameters menu.

The controller will cycle threetimesthrough a heating and
cooling pattern, measuring the characteristics of theload and
chamber temperature controls. During the auto tuning, At will
aternately flash with the measured temperature (PV) to indicate
that theauto tuning isin progress. Thelength of timefor the auto
tune varies with theload, chamber size and temperature selected.

The auto tuneis completed when the regular display of the
measured temperatureis shown. The chamber should now
operate to the process temperature with the given product load,
with the quickest response and minimal temperature overshoot.

If the process temperature or load changes significantly, another
auto tune session may be necessary to optimize the chamber
performance.
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6 Operation — UP150 Controller
(“P” Models only)

R Nl N
L LI
e CBO

Figure 2. UP150 Control Panel

The oven temperature controller is configured and tuned at the
factory to function well for most applications. Occasiondly, it
may be advisable to configure the temperature controller
differently to suit a particular working environment or process.

CAUTION!  Beforereconfiguringthe controller, read

A this chapter carefully. Reconfiguring the controller can
change the unit characteristics and design
parameters, which can hamper performanceand
make the equipment dangerous to use.

For more detailed instructions, refer to the Y okogawa UP150
manual.

6.1 Normal Controller Operation

The Temperature Controller senses thechamber air temperature
of theoven (the PV, or process value) and supplies the heat
necessary to achievethe desired setpoint. The controller includes
an LED display and a pushbutton keypad. Refer to Table 2 and
Table3for listsof displayed parameters and keypad functions.

The UP150 controller will accept a single program of up to 16

segments. This controller includes an automatic tuning feature
and "' Super" control to improve the performance. Refer to the

UP150 manua for detailed information.
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Table4. UP150 Parameter Functions
Factory
Pagsdeter Set Description
Value
Operating parameters (access by holding the SET/ENT key)
HolLd OFF ProgramHold
Adv OFF Segment Advance
CtL Pid Control mode
At oFF Auto tuning
P 32.4 Proportionalband (°C; 2F=11)
| 1384 Integral time
d 346 Derivative time
Ct 1 Heat cycle time
FL OFF Sensor filter
bs 0.0 PV bias (offset)
LoC 0 Key lock
Setup parameters (access by setting LoC=-1)
In 5 Input type (J thermocouplein 2C; ¢F=35)
SC ON Super function
Table5. Pushbutton Keypad

Button Function

Pressing and holding the SETIENT for three seconds
advances the display to the Operation Parameters
Menu.

While in the Operation Parameters Menu, use
SETIENT to move from one parameterto the next, and
to register changes you have made in setpoint and
parameter values.

Holding SETIENT for three seconds exits either the
Operationor Setup Parameters menu.

SET/ENT
!

Use the Up Arrow button to increase the temperature
setpoint display and to change parametervaluesin the
Operationand Setup Parameter menus. Whenever
a you change the value of a setpoint or parameter, the
decimal point flashes to remindyou to register the
changedvalue with SETIENT.
While in operatingmode, pressing this key stops
(resets) program operation.

Use the Down Arrow button to decrease the
temperaturesetpoint display and to change parameter
valuesin the Operation and Setup Parameter menus.
~7 Whenever you change the value of a setpoint or

parameter, the decimal point flashes to remind you to
register the changedvalue with SETIENT.

While in operatingmode, pressing this key starts

(runs) a program
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6.2 Single Setpoint Operation

The following sections describe how to operate the controller in
single setpoint (local) mode. Use this mode when you only need
to run the oven with a specific setpoint and do not require a
programmed sequence of steps.

6.2.1 Setting High Temperature Alarm Setpoint:

1. Pressand HOLD for three seconds the 'SETENT" button to
display “modE rES”.

2. Pressand release the'SETENT' button to display “PrG 0”.

3. Pressthe “UP/RESET’ Button to show the lower display
valueof "1".

4. Pressand release the 'SETENT" button to select this new
value and advance to the" SSP 25" display.

5. Press and release the 'SETENT" button until the High
Temperature Alarm Setpoint valueisdisplayed as" Al".

6. Select an alarm setpoint 10°C above the target setpoint to be
selected.

7. Press and release the ‘SET/ENT’ button to place this new
valuein the controller memory.

8. Press and HOL D for three seconds the ‘SET/ENT’ button to
exit this menu.

6.2.2 Accessing Local Mode

1. Press and hold for three seconds the ‘SET/ENT’ button to
display “modE rES”.

2. Press and release the 'UP' button twice to select the display
“modE LCL”.

3. Pressand release the 'SETENT' button once to select Local
Mode. This selection causesthe red indicator to illuminate
beside “L” on the control panel.

4. Usethe'UP and 'DOWN' buttons to select the desired
operating temperature setpoint.

5.Pressand release the 'SETENT' button onceto register the
setpoint value.

6. The display will then show measured temperature in the
upper display, the present temperature setpoint in the lower
display.

7. Thisdisplay and the buttons will remain activeas|ong power
continuesto the control module. Power interruptions will
cause the controller to enter reset or standby modein which
no actions are made to operate the heating equipment.

You may use the arrow buttons to adjust the setpoint (lower)
vaueto beadjustedin thisdisplay mode. The ‘SET/ENT’ button
will register setpoint value changes, until these values are
changed again.
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6.2.3 Exiting Local Mode

To exit Single Setpoint or Local Mode and turn off the energy to
the heaters:

1. Press and hold for three seconds the 'SETENT" button to
display “modE LCL".

2. Press and release the 'DOWN'  button twice to select the
display “modE rES”.

3. Press and release the ‘SET/ENT’ button once to select the
Reset Mode.

This selection causes the red indicator to extinguish beside
thedisplay label "'L" that had indicated the Local Mode.

4. This will change the display showing the measured
temperature in the upper display, with the lower display
showing the Start Set Point (SSP) temperaturesetpoint of the
program.

6.3 Programming Operation: Entering a Program

This section describes how to enter a simple program that is
designed to:

* direct the controller to ramp to a higher temperature;
* stabilize;

* ramp to alower-temperature;

* end with an indefinitedwell.

If you intend to use the program features of the controller, itis
advisable to go through all the stepsin this sample program to
familiarize yourself with the elements of programming mode.

Note:  Ifthe controller buttonsare NOT pushed for 2 minutes,
the controller will return to the regular operator
mode/menu.

6.3.1 Entering Programming Mode
To access the programming menu:

1. Make sure theindicators beside* RUN and “L” on the
controller faceare off. If either indicator ison, pressand hold
the'SETENT" buttonuntil thedisplay shows ‘modE’. Select
‘1ES’ in thelower display with the ‘arrow' buttons. Pressand
releasethe'SETENT' button once.

2. Pressthe 'SETENT" button for 3 seconds to display “modE”
in the upper display and “tES” (Reset) in thelower display.

3. Pressand release 'SETENT' until “LoC” isdisplayed. Make
sure the display below “LoC” is “0” (zero). If itisnot “0”,
use 'DOWN ARROW" to select “0” and press and release
"SETENT" button to register the changeto “0”,

4. Pressand release the” SETENT' button until “PrG” is
displayed.

5. At “PrG” display, pressthe 'UP ARROW' to make the lower
display "1".

6. Press and release the ‘SET/ENT’ button once to enter the
programming menul.
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6.3.2 Entering Program Parameters

Thefirst display isthe Start Set Point parameter, shown as™ SSP
in theupper display. The value assigned to SSPis usualy the
current room temperature, 25°C.

On thenext pageis anillustration of the program profile and a
tableof the parameters entered.

Basic Ramp and Dwell Parameters:

1. Usethe arrow buttonsto select "'25" in the lower display,
then press and releasethe 'SETENT" button twice to enter
thisnew value and to advance to the “StC” display.

If the valuefor " SSP" is correct and does not need to be
changed, press and releasethe 'SETENT' button onceto
advanceto the “StC” display.

2. Next is the Start Code parameter, shown as “StC” in the
upper display. The value assigned to StC is usualy “0”. This
will instruct the program to follow the Start Set Point. Press
the SETENT button to advance to the next display.

3. Thenext parameter, “SP1”, isthefirst setpoint value that is
desired in thechamber and is normally a ramp segment.
Select thistarget temperature setpoint val ue with the arrow
buttonsthen pressand releasethe ‘SET/ENT’ button twice to
enter this value and to advanceto the “tM1” display. If the
vauefor “SP1” iscorrect and will not be changed, press and
release the ‘SET/ENT”’ button once to advanceto the “tM1”
display.

4. The next parameter, “tM1”, represents thefirst time period
for the unit to reach the target temperature setpoint selected
in“SP1”. This selection can be a value ranging from 0.00 to
99.59, which represents hours and minutes. Select this time
vaue with the arrow buttons and enter it by pressing and
releasing the 'SETENT' button twice.

5. Press and releasethe "'SETENT' button to advance to the
next display of “SP2”, thisis normally the dwell segment.
Select the same target setpoint temperature value as “SP1”
with the arrow buttons. Press and release the ‘SET/ENT’
button twice to enter this value and to advanceto the next
display.

6. The next parameter, “¢tM2"”, represents the second time period
used to maintain or dwell at the target setpoint selected in
" SPY . This selection can be avalueranging from 0.00 to
99.59, which represents hours and minutes. Select thistime
vaue with the arrow buttons and enter it by pressing and
releasing the 'SETENT' button twice.

7. Next, “SP3” is the third setpoint value desired in the
chamber. Select this target temperature setpoint with the
arrow buttons and press and release the ‘SET/ENT’ button
twice to enter thisvalue and to advanceto the “tM3” display.
If this valueis correct and not changed, press and release the
'SETENT" button once to advance to the “tM3” display.

8. “tM3” represents the third time period for the unit to reach
the target setpoint selected in “SP3”. This selection can bea
vaueranging from0.00 to 99.59, which represents hours and
minutes. Select this value with the arrow buttons and enter it
by pressing and releasing the ‘SET/ENT’ button.
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9. The next parameter, “SP4” isnormally the dwell segment.
Select the same target temperatureas “SP3” with the arrow
buttons, then press and releasethe 'SETENT' button twice
to enter this new value and to advanceto the next display.

Additional Program Parameters"

10.The next parameter displayed is “tM4”, Select alower
display value of “oFF” with the 'arrow' buttons, then press
and release the'SETENT" button twice to enter this value
change and advanceto the next display.

11.The next display shows “EV1” in the upper display. The
lower value should always be““0” (zero). Press and release
the ‘SET/ENT’ button once to go to the next display.

12.“AL1” should always have alower value of "9". Press and
release the ‘SET/ENT’ button once to advance to the next
display.

13.The next parameter, “A1”, isused to select the high
temperaturealarm trip setpoint. Usethe 'arrow' buttons to
select avalue 10°C (or 20°F) HIGHER than the highest
target setpoint to be used. Select the High Temperature
Alarm value with thearrow buttons then press and release the
‘SET/ENT’ button twice to enter this new value and to
advancetotheHY 1" display. If thevaluefor " Al" is correct
and not changed, press and release the ‘SET/ENT” button
once to advanceto the“HY1” display.

14.“HY1” isused to select the amount of temperature change
below the high temperature alarm setpoint where the alarm
relay will reset. This valueisusualy “1”. Select 1" with the
arrow buttons and pressthe ‘SET/ENT’ button six times to
enter thecorrect value and advanceto the*JC" display. Or if
thevalueiscorrect, pressthe ‘SET/ENT’ button fivetimesto
advanceto the"JC" display.

15.For the parameter displayed as “JC”, select "'1" with the
arrow buttons, then press and releasethe 'SETENT' button
twiceto display “WTZ”. Selecting thevalueof 1" will cause
the program to hold the setpoint at thislast segment. A value
of “0” would causethe program to reset and stop running the
program and stop the power to the heaters. A value of "'2*
will cause the program to repeat ‘continuously'.

16.When the display shows “WTZ”, select alower display
value of “oFF” withthe 'arrow' buttons. Pressand HOLD the
'SETENT" button for 3 seconds to return to the Reset or
standby display.

This concludes the steps required to enter a typical ramp-and
dwell program.
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6.3.3 Running a Program

To run a program such-as the one outlined above, press and hold
the ‘DOWN/RUN’ button making the 'RUN" indicator
illuminate. At theend of this program the 'HLD' (hold) indicator
isilluminated toindicatethis program isin theindefinite dwell at
thelast target temperature. This hold indicator is caused by the
"JC" selection of “1”, whilethe™JC" selections of “0” or 2" will
not illuminatethe '"HLD' (hold) indicator.

6.3.4 Ending a Program

Toend aprogram whilein the'RUN' or 'HLD" (hold) mode,
pressand hold the “UP/RESET" button to turn off the current
program and extinguish the 'RUN" or 'HLD" indicator.

Turning off the unit's power will aso stop the program. When
power is restored, the controller isin the Reset or standby mode
with no power to the heaters.

Note: The programmer/controller will not operate the unit's
heaters (to change or maintain a temperature) unless
thereisa program running or a single setpoint value is
selected in the Local Mode.

6.3.5 Changing a Program

To makechanges ONLY to the target temperature and segment
length timesfor simple program operation, follow these steps:

1. Make suretheindicators beside "RUN" and "'L," on the
controller faceareoff. If eitherindicator ison, pressand hold
the'SETENT" button until thedisplay shows ‘modE’. Select
‘rES’ inthelower display with the 'arrow’ buttons. Press and
releasethe 'SETENT" button once.

2. Pressthe ‘SET/ENT button for 3 seconds todisplay “modE”
in the upper display and “rES” in thelower display. Pressand
release 'SETENT' repeatedly to display “LoC”. Make sure
thevalue below “LoC” is“0” (zero). If itisnot “0”, use
'DOWN' arrow to select “0” and press and release
"SETENT" button to register the changeto “0”.

3. Press and release the ‘SET/ENT” button once to show “PrG”
on the upper display.

4. Pressthe 'UP' arrow to make the lower vaue*1".

5. Press and release ‘SET/ENT” button twiceto display “SP1”.
Using thearrow buttons to revisethe target setpoint.

6. Pressand release 'SETENT' button twice to display "'tml".
Using thearrow buttonsto revise the segment timelength
needed to get to the target setpoint ‘SP1°.

7.Pressandrelease 'SETENT' button to display other
setpointsand segment time lengths. Use the arrow buttonsto
change the temperature setpoints and timelengths. Press and
release the ‘SET/ENT” button to register any new values.

8.Pressand HOLD the'SETENT" button for 3 seconds to exit
the program menu and return to the reset or standby display.
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6.4 Auto Tuning the UP150 Controller

Auto tuning maximizes the performanceof the chamber at a
selected temperature with the product load's characteristics, by
operating with the quickest response and minimal temperature
overshoot.

Factory settings arefor general purposes, but your process can be
enhanced through the auto tune feature. To obtain this maximum
performance, follow these steps to auto tune the controller.

1. Load the chamber with materials that have the same mass
and thermal characteristics as an actua product load.

2. Operatethe chamber to the process temperature.

3. Start the Auto Tune: Press and hold the ‘SET/ENT’ button
for three seconds to display the “modE” parameter of the
Operating Parameter menu.

4. Press and release the 'SETENT" button five times to
advanceto the"At" parameter.

5. Press and release the 'UP' arrow button to show “on in the
lower display.

6. Pressthe ‘SET/ENT’ button once to enter the auto tune mode
and exit the Operating Parameters menu.

7. The controller will cycle three times through a heating and
cooling pattern, measuring the characteristicsof theload and
chamber temperature controls. During the auto tuning, 'At'
will alternately flash with the measured temperature (PV)
display toindicate that the auto tuning isin progress. The
length of time for the auto tune varies with theload, chamber
size and temperature selected.

8. Theauto tuneis completed when the regular display of the
measured temperature is shown without the" At" value
flashing. The chamber should now operate to the process
temperature with the given product load, with the quickest
response and minimal temperature overshoot.

9. If the process temperature or load changes significantly,
another auto tune session may be necessary to optimize the
chamber performance.

To interrupt the auto tune before it is completed, simply turn off
the power to the controller and unit. When the power is restored
theauto tune will not be operating.

1
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6.5 Temperature Offset Procedure

The purpose of this procedure isto createan offset in the
displayed temperature measurement for the Y okogawa model
UP150 temperature controller.

1. Operate the oven chamber to your norma stable temperature
setpoint, with an independent temperature measurement
devicelocated in the center of the chamber. The controller
will be 'running’ the program or operating in thelocal mode
to maintain the temperature.

2. Noteany differencein the controller's measured temperature
(upper value) and the independent measurement. If a
differenceof greater than 1°Cis noted proceed with the
following steps.

3. Press and hold the* SETENT" button for 3 seconds to
display “modE”.

4. Verify the button lockout parameter will give access to make
thisdisplay offset. Pressand release the" SETENT" button
twelvetimes to display “LoC”. The value 0 (zero) displayed
will givefull access and is necessary to makethedisplay
offset changes desired. If the vaue displayed is1 or 2, use
the " down arrow" button to make 0 (zero) and pressand
release the" SETENT™ button to register this change.

5. Press and release the” SETENT" button twelvetimesto
display “bS” and the current offset value.

6. Select the of fset value with the arrow buttons that i s needed
to make this controller display correctly.

For example, if theindependent measurement is 253°C, the
controller Temperature measurement display shows 250°C,
and the current controller offset (bS) is—2, then makethe
controller display offset “+1”

[(+3 needed offset) *+ (-2 current offset) = (+1 new offset)].

7. Pressand release the' SETENT" button once to register this
new offset value. Press and hold the” SETENT" button for 3
seconds to exit this controller menu.

8. Operatethe controller to the same temperature to stabilize the
chamber to check for any further variations between the
controller and theindependent measurement. Repesat steps
2 -7 asnecessary.

9. This completes the display offset procedure for the
Y okogawamodel UP150 temperature controller. If the button
lockout parameter “LoC” was originally onavaueof 1or 2,
repeat steps 3 & 4 to return to thisoriginal value.

Contact Technical Serviceat 1-800-438-4851 if you have any
questions.

6.6 Changing Temperature Scale Between 2C and ¢F

To change the temperature scalein the UP150 controller to
operate on °Finstead of the factory setting of °C, or from °F to
°C, follow these steps.

These changes will alter the controller input type and associated
scale-dependant parameters, AND ERASE the storedprogram
to default val ues. Please document the stored program in the
controller BEFORE proceeding.

If during this procedure the buttons areinactive for more than
two minutes, the controller will return to the standard display.

Downloaded from www.Manualslib.com manuals search engine

1. Makesure theindicators beside" RUN and “L” on the
controller face are off. If they areon, press and hold the
‘UP/RESET” button until the RUN or L indicators are off.

2. To access the Operating Parameters menu, press and HOLD
the'SETENT" button for at least 3 seconds to display
“modE”,

3. Pressand releasethe 'SETENT' button until the display
shows ' LOC" in the upper display. Make sure the value
below “LoC” is“0” (zero). If it is not “0” use 'down arrow'
to make“0” and pressand release " SETENT button to
register changeto “0”.

4. At “LoC” display, press the 'down arrow' to make thelower
value"-1".

5. Pressand releasethe” SETENT' button to enter the Setup
Parameters menu and show "'In"* on the upper display and a
numerical valuein thelower display.

6. Seetable below for the STANDARD values for this
parameter and the others needed in thefollowing steps.

7. Select the appropriate valuefor the"'In" parameter. Press the
'UP'" or 'DOWN' arrow buttons to make thelower display to
the new value, then press and releasethe 'SETENT' button
TWICE to register the new value and advanceto the next
parameter.

8. "SPH" is the next parameter displayed. Select and enter the
new value, then press and releasethe 'SETENT' button
TWICE.

9. “SPL” isthe next parameter displayed. Select and enter the
new value, then press and releasethe 'SETENT' button
ONCE.

10.Press and HOLD the ‘SET/ENT” button for at least 3
seconds to exit.

11.Press and HOLD the ‘SET/ENT"’ button for at least 3
seconds to enter the Operating Parameter menu and show
“modE” in the upper display.

12.Press and releasethe 'SETENT" button until the upper
display shows"P". Select thevaluein thetableand adjust the
lower display accordingly. Press and release the ‘SET/ENT’
button TWICE.

13.“T” isthe next parameter displayed. Select and enter the new
value, then press and releasethe 'SETENT' button TWICE.

14.**d” isthe next parameter displayed. Select and enter the new
value, then press and releasethe 'SETENT' button ONCE.

15.Press and HOLD the ‘SET/ENT’ button for at least 3
seconds to exit.

16.Reenter or create a program using the new temperature
scale.

TheP, | and D parameters may bealtered through auto tuning
(refer to Section 6.4 on page 11).
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7 Maintenance

A
A
A

B B

CAUTION!  Maintenance should only be performed
by trained personnel.

WARNING! Disconnect oven from main power
before attempting any maintenance to oven or its
controls.

CAUTION!  This productcontainsfiberglasswool or
other refractories which can result in the following:

» May be Irritating to skin, eyes, and respiratoty tract.

« May be harmfulif inhaled.

« Possible cancer hazard based on tests with
laboratory animals. Animal studies to date are
inconclusive. No human exposure studies with this
product have been reported.

WARNING! Before maintainingthis equipment, read
the applicable MSDS (Material Safety Data Sheets)
provided with this unit.

WARNING! When installing, maintaining, or
removing the refractory insulation, the foliowing
precautions will minimize airborne dust and fiber:

» Keep personnelnotinvolvedin the installationout of
the area.

Use a good vacuum to clean area and equipment.
Use a dust suppressantif sweepingis necessary.
Do not use compressed air.

Use disposable mask suitable for nuisance dust.
Wear long sleeve clothing, gloves, hat, and eye
protection to minimize skin and eye contact. Do not
wear contact lenses.

» Thoroughly wash self after work is complete.

» Launder work clothing separate from other clothes
and thoroughly clean laundering equipment after
use. If clothing contains a large amount of dust
and/or fiber, dispose of rather than clean.

Promptly place used fiberglass parts and dust in
plastic bags and dispose of properly.
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7.1 General Maintenance

WARNING! Disconnect oven from main power
A before attempting any maintenance to oven or its
controls.

Regular maintenance is required to keep the oven running at
optimum levels.

1 Cleanthe oveninterior as necessary with acetone, alcohol, or
ether.

ail precautionslisted on the cleaning containers.
Always use cleaning materials in well ventilatedareas
as inadequate ventilation can be fatal.

g WARNING! When using cleaning materials, follow

Note: Frequency of cleaning depends on the ovenworkload. If
the oven becomes contaminated, the ultimate vacuum
level will not be attained.

2. Check hose connections for leaks weekly.

3. Check the vacuum pump oillevel.

4. Check the condition of the vacuum pump oil. Replace the oil
ifitis contaminated.

7.2 Gasket Maintenance

before attempting any maintenance to oven or its

WARNING! Disconnectoven from main power
A controls.

The door gasketis designedfor easy removal and installation.
This gasket may come off when the dooris opened after high
temperature operationor processing of workloads containing

resin. To prolong gasketusage, clean the ovento remove any

resin.

7.3 Door Alignment

A WARNING! Disconnectoven from main power
before attempting any maintenance to oven or its
controls.

The ovenmay not pump down properly if the dooris out of
alignment. To realign the oven door, complete the following
steps:

1 Lay the ovenonits back.

2. Loosen top and bottom hinges.

3. Square the door. Check that the glass comes in contact with
the gasket.

4. Place a small amount of pressure (approximately one pound)
on the hinges.

Note: This pressureisrequired so that the door seals when
closed. The glass floats on springs to achieve a complete
seal.

5. Tighten the hinges.
6. Pump the oven down.

13
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8 Troubleshooting

WARNING!

A

Troubleshooting procedures involve working with high voltages which can cause injury or death.
Troubleshootingshould only be petformed by trained personnel.

This sectionis a guide to troubleshootingoven problems. Refer to Table 6 for troubleshootingprocedures.

Table6. Troubleshooting

Problem

Probable Causes

Solution

Oven shelves warp and discolor.

Oven temperatureis above 260°C.

Do not operate the oven above 260°C.

Door gasket comes off.

Gasket is damaged from high temperature
operation or from resin damage.

Do not operate the oven above 260°C.
Clean oven to remove resin.

Ovenis contaminated with high vapor
pressure material.

Clean the oven. Refer to Section 7.1 on page 13.

Pump oil is contaminated.

Change the oil. Use inlet vapor trap and/or gas ballast.

Leaks in vacuum piping or ports.

Check for leaks in vacuum line, oven port, door.

System ultimate pressureis high.

Vacuum pump seal is worn.

Replace shaft seal.

Dischargevalve is worn.

Replace valve.

Internal parts are worn.

Install new vanes.

Vacuum vent valve is opened.

Close vent valve.

Oven does not pump down properly due to
misaligneddoor.

Realignthe door. Refer to Section 7.3 on page 13 for
realignment information.

No vacuum in oven.

Power to pump is off.

Check the power switch and outlet.

Use of extensioncord results in insufficient
amperage.

Move the oven closer to power source and do not use extension
cord.

Pump is damaged.

Return the pump to the factory for repair.

The discharge line is blocked.

Change the demisterand clear the blockage.

oven s too large.

Pump stalls. - - - -

No pump oil or lost viscosity (overheating). Change the oil.

The piping is too narrow. Install piping the same size as the pump inlet.
Long drying time. —The-distance between-the pump-andthe

Move the pump closer to the oven or use a larger pump.
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9 Replacement Parts All quantities are one each unless noted.

Table 7. Replacement Parts

Oven Model Series V0914 V01218 vO1824
Line Cord (120 V Models) 118971 34732H01 34732H01
Line Cord (240 V Models) 34731H01 34731H01 34731HO1
Needle Valve (1/4 in.) (2) 118970 (2) 118970 (2) 118970
Type J Shielded Thermocouple (2) 118965 (2) 118965 (2) 118965
Solid State Relay 118966 118966 118966
Switch (Green) 118967 118967 118967
Vacuum Gauge 118972 118972 118972
Temperature Controller - UT150 303115H03 303115H03 303115H03
Temperature Controller - UP150 303115H19 303115H19 303115H19
Safety Thermostat 118964 118964 118964
Element (3) 118968 (3) 118968 (4) 34635H01
Needle Valve (3/8 In.) 118969 118969 118969
Silicone Gasket 118975 38027H01 34636H01
Door Pull Handle, SA and SC Units 38023H01 38023H01 38023H01
Pull Handle, A and C Units 38024H01 38024H01 38024H01
Door Magnet Catch 38025H01 38025H01 38025H01
Levelling Feet (4) 38026H01 (4) 38026H01 (4) 38026HO1
Aluminum Full Shelf 38028H01 (2) 38028H02 (3) 38028H03
Aluminum Half Shelf 38028H04 38028H05 —

Optional Gaskets

Buna-N Gasket 118974 (9x 9) 118977 (12 X 12) 34637HO1 (18 x 18)
Viton Gasket 118973 (9% 9) 118976 (12 X 12) 34638H01 (18 X 18)

15
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WEEE Compliance

WEEE Compliance. This products is required to comply with the
European Union’s Waste Electrical & Electronic Equipment (WEEE)
Directive 2002/96EC. It is marked with the following symbol. Thermo
Scientific has contracted with one or more recycling/disposal companies
in each EU Member State, and this products should be disposed of or
recycling through them. Further information on Thermo Scientific’s
compliance with these Directives, the recyclers in your country, and
information on Thermo Scientific products which may assist the detec-
tion of substances subject to the RoHS Directive are available at

www.thermo.com/WEEERoHS

WEEE Konformittat. Dieses Produkt muss die EU Waste Electrical &
Electronic Equipment (WEEE) Richtlinie 2002/96EC erfullen. Das
Produkt ist durch folgendes Symbol gekennzeichnet. Thermo Scientific
hat Vereinbarungen getroffen mit Verwertungs-/Entsorgungsanlagen in
allen EU-Mitgliederstaaten und dieses Produkt muss durch diese
Firmen widerverwetet oder entsorgt werden. Mehr Informationen tiber
die Einhaltung dieser Anweisungen durch Thermo Scientific, die
Verwerter und Hinweise die IThnen niitzlich sein kénnen, die Thermo
Scientific Produkte zu identizfizieren, die unter diese RoHS Anweisung
fallen, finden Sie unter www.thermo.com/WEEERO0OHS

Conformita WEEE. Questo prodotto deve rispondere alla direttiva
dell’'Unione Europea 2002/96EC in merito ai Rifiuti degli Apparecchi
Elettrici ed Elettronici (WEEE). E marcato col seguente simbolo.
Thermo Scientific ha stipulato contratti con una o diverse societa di
riciclaggio/smaltimento in ognuno degli Stati Membri Europei. Questo
prodotto verra smaltito o riciclato tramite queste medesime. Ulteriori
informazioni sulla conformita di Thermo Scientific con queste
Direttive, 'elenco delle ditte di riciclaggio nel Vostro paese e informa-
zioni sui prodotti Thermo Scientific che possono essere utili alla
rilevazione di sostanze soggette alla Direttiva RoHS sono disponibili
sul sito www.thermo.com/WEEEROHS

Conformité WEEE. Ce produit doit étre conforme a la directive euro-
péenne (2002/96EC) des Déchets d’Equipements Electriques et
Electroniques (DEEE). Il est merqué par le symbole suivant. Thermo
Scientific s’est associé avec une ou plusieurs compagnies de recyclage
dans chaque état membre de 'union européenne et ce produit devrait
étre collecté ou recyclé par celles-ci. Davantage d’informations sur la
conformité de Thermo Scientific a ces directives, les recycleurs dans
votre pays et les informations sur les produits Thermo Scientific qui
peuvent aider le détection des substances sujettes a la directive RoHS
sont disponibles sur www.thermo.com/WEEERoHS
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Important

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

Model Number:

Serial Number:

Date Purchased:

The above information can be found on the data plate attached
to the equipment. If available, please provide the date
purchased, the source of purchase (manufacturer or specific
agent/rep organization), and purchase order number.

IF YOU NEED ASSISTANCE:

SALES DIVISION
Phone: 1-866-984-3766

1-866-9-THERMO

LABORATORY PARTS and SERVICE

Phone: 1-800-438-4851

TECHNICAL SUPPORT

Phone: 1-800-438-4851
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