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Mini-Mite™ Tube Furnace

Introduction

1 Introduction

LINDEERG/BLUEM,
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1.2 Specifications

The Lindberg/Blue M Mini-Mite™ Tube Furnaces are a family of
ultra lightweight, economical laboratory tube furnaces. The low
thermal mass Moldatherm® insulation/heating element provides
fast duty cycles, energy conservation, and efficient programming.
Refer to Table 1 for specifications.

1.1 Features and Benefiis

= Controlled heat-up rate eliminates thermal shock to

materials.

» Quick heat-up and cool-down rates.
« Energy efficient Moldatherm insulation suitable for high
interior-exterior temperature differential. The unit is rated for

a maximum operating temperature of 1100°C.

« When fitted with a process tube can be used with

atmospheres other than air.

= Digital instrumentation for precise temperature setpoint and
display. Microprocessor automatically optimizes control
parameters during furnace operation.

= Main power ON/OFF switch on control panel.

= Type K Thermocouple.

Table 1. Lindberg/Blue M Mini-Mite TF55030 Series Moldatherm Tube Furnaces
Chamber Dimensions Control Net Product
Model Watts Voltage Weight
- e e L e ol
: T S e T
1 Dia. x 12L : B A T Oy
TF55030A (2; xx30.5) 800 Single Setpoint Digital M ; ‘?132‘75}*—"#*‘,
phase
1 Dia. x 12L . e 208/240 VAC 28
TF55030C (2.5 x 30.5) 800 Single Setpoint Digital 50/60 Hz, (12.7)
1 phase
s 120 VAC
1Dia.x12L 28
TF55035A (2.5 % 30.5) 800 Programmable Digital Effsr? Hz, (12.7)
: phase
208/240 VAC
1Dia.x12L i 28
800 ble Digital 50/60 Hz,
TF55035C (2.5 x 30.5) Programmable Dig : phas; (12.7)
LINDBERG/BLUEM 1
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Installation

4 |Installation

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

CAUTION! Improper operation of the furnace could

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

4.1 Location

Install the furnace in a level area free from vibration with a
minimum of three inches of space, for air flow, around the unit.

4.2 Wiring
For detailed wiring information, refer to Figure 7 on page 21.

4.2.1 120 VAC Operation

The TF55030A model operates on 120 VAC, 50/60 Hz, single
phase. Each furnace includes a 120 VAC grounded plug and cord
set. The units are completely prewired and ready for operation.

Before initial start up, inspect the furnace’s wiring connections:

1. Remove the corner screws on the back panel of the furnace
and detach the back panel.

2. Check that the thermocouple is securely mounted and
undamaged.

3. Check the thermocouple wiring connections. Refer to
Figure 1. Red is always negative.

CAUTION! Failure to check thermocouple wiring
connections before initial start up could result in
damage to the furnace.

4. Check that all electrical connections are secure.

@ @ |_—~Thermocouple

Ther |
|~ ermocouple

Screws
/

Figure 1. Thermocouple

5. Replace the back panel on the furnace and secure with the
COIMeEr SCIews,

6. Plug the line cord into a 120 VAC, 15 amp, grounded line.
The furnace draws approximately 6.7 amps at 120 VAC.

4.2.2 208 VAC Operation

The TF55030C model operates on 240 VAC, 50/60 Hz, single
phase. The Lindberg/Blue M Moldatherm tube furnace heating
elements are specifically designed for operation on 120, 208, or
240 VAC. A furnace wired for 240 VAC operation can also
operate on 208 VAC. However, heatup and recovery times will be
longer.

4.2.3 120 to 208/240 VAC Conversion

Models factory wired to operate at 120 VAC can be converted to
208/240 VAC.

The conversion procedure requires replacing the power relay and
changing the jumper configuration of the elements. If you plan to
convert from 120 VAC to 208/240 VAC operation, please contact
the service department.

LIMDBERG/BLUEM 3



Mini-Mite™ Tube Furnace Start Up
5 Start Up 6 Operation — UT150 Controller

CAUTION! Observe the following precautions
A when operating the furnace: agomi?éaé

« Never stand in front of an open furnace. asul

« Wear protective eyeware. Temperafure

= Wear protective gloves. ; 2% -

- Use tongs to insert and remove furnace load. a LINDBERG/BLUE M

= Do not allow the load to touch the furnace walls. PV

« Always use a hearth plate on the furnace bottom. -I 50 0

- ;

WARNING! Before operating this equipment, read |- Target
A the applicable MSDS (Material Safety Data Sheets) at o1 Sp & Setpoint

the back of this manual. Alarm iy -I 50 O

WARNING! When installing, maintaining, or Heat — T UTi50 4~ Confrol
A removing the refractory insulation, the following Output N{?ﬁggr

precautions will minimize airborne dust and ceramic {7 ﬁ

fiber: 4

« Keep personnel not involved in the installation out of = "\

the area.
» Use a good vacuum to clean area and eguipment. Set/ Enter Button Increase Button
Do not use compressed air.
- Use NIOSH high efficiency respirator (3M #8710 or Decreass Button

equivalent).

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 ceramic fiber, dispose of rather than clean.
Promptly place used ceramic fiber parts and dust in
plastic bags and dispose of properly.

5.1 Furnace Start Up

The furnace has a power interrupt switch. Opening the furnace
door shuts off power to the heating unit. The door must be
completely closed before the furnace will operate.

To start up the furnace, complete the following steps:

. Tum furnace ON.

. Use the arrow keys to adjust the setpoint to 550°C. Press the
SET/ENT key to register the change.

2. Run the furnace for two hours at 550°C.

4 Use the arrow keys to adjust the setpoint to 1,000°C. Press
the SET/ENT key to register the change.

_Run the furnace for two hours at 1,000°C.

. Adjust setpoint to room temperature. Press the SET/ENT key
to register the change.

[

> Ln

LINDBERG/BLUEA

Figure 2. UT150 Control Panel

The furnace 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.

CAUTION! Before reconfiguring the controller, read

A 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
dangerous to 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
are found in the UT150 operation manual.

For instructions on the Controller-PC Communication Option,
refer to Section 8 on page 13.

6.1 Normal Controller Operation

The Temperature Controller senses the chamber air temperature
of the furnace (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 1 and
Table 2 for lists of displayed parameters and keypad functions.
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Operation — UT150 Controller

Table 1. UT150 Parameter Functions

Pa'cao";"'im Fag::ry Description
Value

Operating parameters (access by holding the SET/ENT key)

A1 1125.0 Alarm setpoint (2C; 2057°F)

ctL Pid Control mode

At oFF Auto tuning

P 20.0 Proportional band (°C; ®F=36.0)

1 120 Integral time

d 30 Derivative time

Ct 1 Heat cycle time

FL 2 Sensor filter

bS 0.0 PV bias (offset)

LoC 0 Key lock

Setup parameters (access by setting LoC=-1)

; In 1 Input type (J thermocouple in °C; 9F=31)
SPH 1100.0 High setpoint limit #C; 2F=2012
SPL 0.0 Low setpoint limit 2C; ®F=32
Upr oFF Up ramp rate (degrees C or F/ minute)
dnr oFF Down ramp rate (degrees Cor F/ minute)
AL 1 9 Alarm 1 type
AL 2 oFF Alarm 2 type
HY 1 0.5 Alarm 1 hysteresis (°F=1)
HY 2 0.0 Alarm 2 hysteresis
sC on Super Control

I_dr 0 Direct/reverse action

Table 2. Pushbutton Keypad

Button Function

Pressing and holding the SET/ENT for three seconds
advances the display to the Operation Parameters

Menu.
While in the Operation Parameters Menu, use
(sEEnT SET/ENT to move from one parameter to the next, and
\—! to register changes you have made in setpoint and
parameter values.

Holding SET/ENT for three seconds exits either the
Operation or Setup Parameters menu.

Use the Up Arrow button to increase the temperature
setpoint display and to change parameter values in the
P Operation and Setup Parameter menus. Whenever
you change the value of a setpoint or parameter, the
decimal point flashes to remind you to register the
changed value with SET/ENT.

Use the Down Arrow button to decrease the
temperature setpoint display and to change parameter
7 values in the Operation and Setup Parameter menus.
Whenever you change the value of a setpoint or
parameter, the decimal point flashes to remind you to
register the changed value with SET/ENT.

LINDBERG/BLUEM

6.2 Setting the Temperature

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

1. Press 2 or 7 until the desired setpoint is indicated on the
bottom line of the display.

2. Press SET/ENT to register the new setpoint.

6.3 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 the following steps:

1. Press and hold SET/ENT for 3 seconds, until A1 is displayed
on the upper line.

2. Press 2 or 7 until the desired overtemperature limit
setpoint shows on the bottom line of the display.

3. Press SET/ENT to register the new overtemperature alarm
setpoint.

4. Press and hold SET/ENT for 3 seconds to return to the normal
display.

6.4 Changing Between Celsius and Fahrenheit

The controller is factory-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 buttons are inactive 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 SET/ENT for 3
seconds.

2. Press and release SET/ENT repeatedly until the upper display
reads LoC.

3. Press 7 until the displayed value of LoC is -1; then press
SET/ENT to access the Setup Parameters menu (refer ©
Table 1 on page 3).

4. The first setup parameter displayed is Input Type (In). Press
to change its value from 1 to 31. After making this
adjustment (and all following parameter adjustments) be surz
to press and release SET/ENT again to register the ¢

5. Press and release SET/ENT to advance to the SPH parametes
and change its value to 2012,

6. Press and release SET/ENT to advance to the SPL parameter
and change its value to 32.

7. Press and release SET/ENT to advance to the HY | parameisr
and change its value to 1.

8. Press and hold SET/ENT for 3 seconds to exit the Setup
Parameters Menu.

9. Press and hold SET/ENT for 3 seconds to enter the Operating
Parameters Menu and display the Al parameter.
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Operation — UT150 Controller

10.Use the 2 button to set the Al parameter to the desired
overtemperature limit in °F.

11, Press and release SET/ENT to advance to the P parameter and
change its value to 36.0.

12. Press and hold SET/ENT for 3 seconds to exit the Operating
Parameters Menu.

13, The new temperature units are now effective. Follow the
instructions in Section 6.2 to reset the temperature setpoint in
°F.

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

6.5 Setting the Ramp to Setpoint Rate

The Ramp Rate feature allows the chamber to be heated or
cooled at any rate slower than the maximum capability of the
unit. To fine tune ramp rates, you may need to test using loads
with similar mass and thermal properties to loads you intend to
use in furnace applications.

To set the ramp to setpoint time, complete the following 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 SET/ENT for 3
seconds to enter the Operating Parameters menu.

2. Press and release SET/ENT until the LoC parameter is on the
upper display.

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

4. Press and release SET/ENT 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 SET/ENT to register the value change.

6. Press and release SET/ENT until the dnr parameter is on the

upper display.

. Press the arrow buttons to select the new Down Ramp Rate
value, in °C per minute or °F per minute, or '0FF'. Press and
release SET/ENT to register the value change.

. Press and hold SET/ENT for three seconds to exit the Setup
Parameters menu.

9. The new Ramp Rates are now effective.

10, Follow the instructions in Section 6.2 to reset the temperature
setpoint.

Note: The ramp rate begins when the SET/ENT button is

pressed after the target setpoint is selected. The setpoint

display on the controller will show the changing setpoint

at the selected ramp rate.

=1

o0

To view the target setpoint during the ramp rate, press and release
an arrow button, The lower 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.

6.6 Auto Tuning the Controller

Factory settings are provided for general purposes, but your
process can be enhanced through the auto tune feature. 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 a typical product load.

2. Operate the chamber to the process temperature.

3. Press and hold SET/ENT for 3 seconds to display the Al
parameter of the Operating Parameter menu.

4, Press and release SET/ENT to show the At parameter.

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

6. Press SET/ENT once to enter the auto tune mode and exit the
Operating Parameters menu.

The controller will cycle three times through a heating and
cooling pattern, measuring the characteristics of the load and
chamber temperature controls. During the auto tuning, At will
alternately flash with the measured temperature (PV) to indicate
that the auto tuning is in progress. The length of time for the auto
tune varies with the load, chamber size and temperature selected.

The auto tune is completed when the regular display of the
measured temperature is 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.

LINDBERG/BLUEM o
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UP150 Controller Operation

7 UP150 Controlier Operation

Pv"nn
(0

SEGe
AL1 m Lm ] ‘
RUN m = HLD i1 BB
= - - UP150
RUN RESET

Figure 3. UP150 Control Panel

The furnace 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.

CAUTION! Before reconfiguring the controller, read

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

7.1 UP150 Controller Overview

This version (V 54) of the UP150 controller features the dual
operation modes of Single Setpoint and Programming. Each
mode has distinct operations and uses.

Single Setpoint Mode allows the user to select a single target
remperature setpoint in the controller. The controller will then
rate the heating equipment until this setpoint value is
achieved.

Programming Mode allows the user to enter a series of setpoint
nd time values. The controller will follow these sequences of
instructions to energize the heating equipment until the entire
s=guence is complete.

The Temperature Controller senses the chamber air temperature
+% the furnace (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
Table 3 for lists of displayed parameters and keypad functions.

Table 2. UP150 Parameter Functions
Factory
Parameter
Set Description
Code Value

Operating parameters (access by holding the SET/ENT key)

MODE RST Model Selection

HoLd OFF Program Hold (RUN mode}
Adv OFF Segment Advance (RUN mode)
ciL Pid Control mode

At oFF Auto tuning (RUN mode)

P 20 Proportional band (2C; 2F=38)

1 120 Integral time

d 30 Derivative time

Ct 1 Heat cycle time

FL OFF Sensor filter

bS 0.0 PV bias (offset)

LoC 1 Key lock

Setup parameters (access by setting LoC=-1)

In 1 Input type (J thermocouple)
SPH 1100 High Setpoint Limit (°C; *F=2012}
SPL 0 Low Setpoint Limit (°C; ®F=32)
tmu 0 Program Time Limit (h.m)
sC ON Super function

dr 0 Direct/Reverse Action

Table 3. Pushbutton Keypad

Button

Funetion

Pressing and holding the SET/ENT for three seconds
advances the display to the Operation Parameters
Menu.

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

Holding SET/ENT for three seconds exits either the
Operation or Setup Parameters menu.

Use the Up Arrow button to increase the temperaturs
setpoint display and to change parameter values in the
Operation and Setup Parameter menus. Whenever
you change the value of a setpoint or parameter, the
decimal point flashes to remind you to register the
changed value with SET/ENT.

While in operating mode, pressing this button stops
(resets) program operation.

Use the Down Arrow button to decrease the
temperature setpoint display and to change paramstsr
values in the Operation and Setup Parameter menus.
Whenever you change the value of a setpoint or
parameter, the decimal point flashes to remind you to
register the changed value with SET/ENT.

While in operating mode, pressing this button staris
(runs) a program

LINDBERG/BLUEA
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UP150 Controller Operation

7.2 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 furnace with a specific setpoint and do not require a
programmed sequence of steps.

7.2.1 Setting High Temperature Alarm Setpoint:

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

2. Press and release the ‘SET/ENT” button to display “PrG 07,

3. Press the ‘UP/RESET’ Button to show the lower display
value of “1”.

4. Press and release the ‘SET/ENT’ button to select this new
value and advance to the “SSP 25” display.

5. Press and release the *SET/ENT” button until the High
Temperature Alarm Setpoint value is displayed as “A1”.

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
value in the controller memory.

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

7.2.2 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. Press and release the ‘SET/ENT’ button once to select Local
Mode. This selection causes the red indicator to illuminate
beside “L” on the control panel (refer to Figure 3).

4. Use the ‘UP’ and ‘DOWN’ buttons to select the desired
operating temperature setpoint,

5. Press and release the “SET/ENT’ button once to register the
setpoint value.

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

. This display and the buttons will remain active as long power
continues to the control module. Power interruptions will
cause the controller to enter reset or standby mode in which
no actions are made to operate the heating equipment.

You may use the arrow buttons to adjust the setpoint (lower)
value to be adjusted in this display mode. The ‘SET/ENT" button
will register setpoint value changes, until these values are
changed again.

7.2.3 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 ‘SET/ENT’ 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
the display 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) temperature setpoint of the
program.

7.3 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 a lower-temperature;

= end with an indefinite dwell.

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

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

7.3.1 Entering Programming Mode
To access the programming menu:

1. Make sure the indicators beside “RUN” and “L” on the
controller face are off. If either indicator is on, press and hold
the ‘SET/ENT" button until the display shows ‘modE’. Select
‘rES’ in the lower display with the ‘arrow’ buttons. Press and
release the ‘SET/ENT” button once.

2. Press the ‘SET/ENT"” button for 3 seconds to display “modE”
in the upper display and “rES” (Reset) in the lower display.

3. Press and release ‘SET/ENT’ until “LoC” is displayed. Make
sure the display below “LoC” is “0” (zero). If it is not “0”,
use ‘DOWN ARROW?’ to select “0” and press and release
“SET/ENT” button to register the change to “0”.

4. Press and release the “SET/ENT’ button until “PrG” is
displayed.

5. At “PrG” display, press the ‘UP ARROW?’ to make the lower
display “1”.

6. Press and release the ‘SET/ENT’ button once to enter the
programming menu.

LIMDBERG/BLUEM :
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7.3.2 Entering Program Paramelers

The first display is the Start Set Point parameter, shown as “SSP”
in the upper display. The value assigned to SSP is usually the
current room temperature, 25°C,

On the next page is an illustration of the program profile and a
table of the parameters entered.

Basic Ramp and Dwell Parameters:

I

Ln

[V R

Use the arrow buttons to select “25” in the lower display,
then press and release the ‘SET/ENT’ button twice to enter
this new value and to advance to the “StC” display.

If the value for “SSP” is correct and does not need to be
changed, press and release the ‘SET/ENT’ button once to
advance to the “StC” display.

. Next is the Start Code parameter, shown as “StC” in the

upper display. The value assigned to StC is usually “0”. This
will instruct the program to follow the Start Set Point. Press
the SET/ENT button to advance to the next display.

. The next parameter, “SP1”, is the first setpoint value that is

desired in the chamber and is normally a ramp segment.
Select this target temperature setpoint value with the arrow
buttons then press and release the ‘SET/ENT’ button twice to
enter this value and to advance to the “tM1” display. If the
value for “SP1” is correct and will not be changed, press and
release the *SET/ENT’ button once to advance to the “tM1”
display.

. The next parameter, “tM1”, represents the first 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
value with the arrow buttons and enter it by pressing and
releasing the ‘SET/ENT’ button twice.

. Press and release the ‘SET/ENT’ button to advance to the

next display of “SP2”, this is normally the dwell segment.
Select the same target setpoint temperature value as “SP1”
with the arrow buttons. Press and release the ‘SET/ENT’
bution twice to enter this value and to advance to the next
display.

- The next parameter, “tM2”, represents the second time period

used to maintain or dwell at the target setpoint selected in
P2". This selection can be a value ranging from 0.00 to
.39, which represents hours and minutes. Select this time
value with the arrow buttons and enter it by pressing and
rzleasing the ‘SET/ENT’ button twice.

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 this value and to advance to the “tM3” display.
If this value is correct and not changed, press and release the
‘SET/ENT’ button once to advance to the “tM3” display.

(sl [jl

. "tM3" represents the third time period for the unit to reach

the target setpoint selected in “SP3”. This selection can be a
value ranging from 0.00 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.

LIMDBERG/BLUEA

9. The next parameter, “‘SP4” is normally the dwell segment.
Select the same target temperature as “SP3” with the arrow
buttons, then press and release the ‘SET/ENT’ button twice
to enter this new value and to advance to the next display.

Additional Program Parameters”

10.The next parameter displayed is “tM4”, Select a lower
display value of “oFF” with the ‘arrow’ buttons, then press
and release the *SET/ENT” button twice to enter this value
change and advance to 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 a lower value of “9”. Press and
release the ‘SET/ENT’ button once to advance to the next
display.

13.The next parameter, “A1”, is used to select the high
temperature alarm trip setpoint. Use the ‘arrow’ buttons to
select a value 10°C (or 20°F) HIGHER than the highest
target setpoint to be used. Select the High Temperature
Alarm value with the arrow buttons then press and release the
*SET/ENT’ button twice to enter this new value and to
advance to the “HY1” display. If the value for “A1” is correct
and not changed, press and release the ‘SET/ENT’ button
once to advance to the “HY 1" display.

14.“HY1" is used to select the amount of temperature change
below the high temperature alarm setpoint where the alarm
relay will reset, This value is usually “1”. Select “1” with the
arrow buttons and press the ‘SET/ENT’ button six times to
enter the correct value and advance to the “JC” display. Or if
the value is correct, press the ‘SET/ENT’ button five times to
advance to the “JC” display.

15.For the parameter displayed as “JC”, select *“1” with the
arrow buttons, then press and release the ‘SET/ENT” button
twice to display “WTZ". Selecting the value of “1” will cause
the program to hold the setpoint at this last segment. A value
of *0” would cause the 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 a lower display
value of “oFF” with the ‘arrow’ buttons. Press and HOLD the
‘SET/ENT’ 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. On the next page is an illustration of the program
profile and a table of the parameters entered.
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In the table below, ‘“*" denotes values typically set by the user according to the needs of a program.

r:itri; Value Meaning mﬁ} Value Meaning

PrG 0 Enters program menu SP4 * Segment 4 Setpoint

SSP 25 Start Setpoint tm3 oFF Time length for Segment 4
StC 0 Start Code EV1 0 Event 1

SP1 ' Segment 1 Setpaint AL1 9 Alarm 1

tm1 i Time length for Segment 1 HY1 1 Hysteresis for alarm 1

SP2 i Segment 2 Setpoint EV2 0 Event 2

tm2 . Time length for Segment 2 AL2 oFF Alarm 2

sP3 " Segment 3 Setpoint Jc 1 A ey
tm3 * Time length for Segment 3 wtz oFF Wait Zone

7.3.3 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

the end of this program the ‘HLD’ (hold) indicator is illuminated to indicate this program is in the indefinite dwell at the last target

temperature. This hold indicator is caused by the “JC” selection of “1”, while the “JC” selections of “0” or “2” will not illuminate the

‘HLD’ (hold) indicator.

7.3.4 Ending a Program

To end a program while in the ‘RUN’ or *HLD” (hold) mode, press and 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 also stop the program. When power is restored, the controller is in 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 there is a program

LINDBERG/BLUEM
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7.3.5 Changing a Program

To make changes ONLY to the target temperature and segment
length times for simple program operation, follow these steps:

1. Make sure the indicators beside “RUN” and “L” on the
controller face are off. If either indicator is on, press and hold
the ‘SET/ENT’ button until the display shows ‘modE’. Select
‘tES’ in the lower display with the ‘arrow’ buttons. Press and
release the ‘SET/ENT’ button once.

2. Press the *SET/ENT”’ button for 3 seconds to display “modE”
in the upper display and “rES” in the lower display. Press and
release ‘SET/ENT"’ repeatedly to display “LoC”. Make sure
the value below “LoC” is “0” (zero). If it is not “0", use
‘DOWN’ arrow to select “0” and press and release
“SET/ENT” button to register the change to “0".

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

4. Press the “UP’ arrow to make the lower value “1”.

5. Press and release ‘SET/ENT’ button twice to display “SP1”.
Using the arrow buttons to revise the target setpoint.

6. Press and release ‘SET/ENT’ button twice to display “tm1”.
Using the arrow buttons to revise the segment time length
needed to get to the target setpoint ‘SP1’.

. Press and release ‘SET/ENT’ button to display other
setpoints and segment time lengths. Use the arrow buttons to
change the temperature setpoints and time lengths. Press and
release the *SET/ENT’ button to register any new values.

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

the program menu and return to the reset or standby display.

7.4 Auto Tuning the UP150 Controller

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

Factory settings are for general purposes, but your process can be
ced through the auto tune feature. To obtain this maximum
periormance, follow these steps to auto tune the controller.

.. Load the chamber with materials that have the same mass
2n.d thermal characteristics as an actual product load.

crate the chamber to the process temperature.

the Auto Tune: Press and hold the ‘SET/ENT’ button

for three seconds to display the “modE” parameter of the

Operating Parameter menu.

and release the ‘SET/ENT’ button five times to

vance to the “At” parameter.

Przss and release the “UP’ arrow button to show “on” in the
Jwer display.

= Prass the ‘SET/ENT’ button once to enter the auto tune mode

znd exit the Operating Parameters menu,

The controller will cycle three times through a heating and
-ooling pattern, measuring the characteristics of the load and

er temperature controls. During the auto tuning, ‘At’

rernately flash with the measured temperature (PV)
isplay to indicate that the auto tuning is in progress. The

[FT

8. The auto tune is 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
the auto tune will not be operating.

7.5 Temperature Offset Procedure

The purpose of this procedure is to create an offset in the
displayed temperature measurement for the Yokogawa model
UP150 temperature controller.

1. Operate the oven or furnace chamber to your normal stable
temperature setpoint, with an independent temperature
measurement device located in the center of the chamber.
The controller will be ‘running’ the program or operating in
the local mode to maintain the temperature.

2. Note any difference in the controller’s measured temperature
(upper value) and the independent measurement. If a
difference of greater than 1°C is noted proceed with the
following steps.

3. Press and hold the “SET/ENT” button for 3 seconds to
display “modE"”.

4, Verify the button lockout parameter will give access to make
this display offset. Press and release the “SET/ENT” button
twelve times to display “LoC”. The value O (zero) displayed
will give full access and is necessary to make the display
offset changes desired. If the value displayed is 1 or 2, use
the “down arrow” button to make 0 (zero) and press and
release the “SET/ENT” button to register this change.

5. Press and release the “SET/ENT” button twelve times to
display “bS” and the current offset value.

6. Select the offset value with the arrow buttons that is needed
to make this controller display correctly.

For example, if the independent measurement is 553°C, the
controller Temperature measurement display shows 550°C,
and the current controller offset (bS) is —2, then make the
controller display offset “+1”

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

7. Press and release the “SET/ENT” button once to register this
new offset value. Press and hold the “SET/ENT” button for 3
seconds to exit this controller menu.

8. Operate the controller to the same temperature to stabilize the
chamber to check for any further variations between the
controller and the independent measurement. Repeat steps
2 -7 as necessary.

9. This completes the display offset procedure for the
Yokogawa model UP150 temperature controller. If the button
lockout parameter “LoC” was originally on a value of 1 or 2,
repeat steps 3 & 4 to return to this original value.

Contact Technical Service at 1-800-438-4851 if you have any
questions.
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7.6 Changing Temperature Scale Between °C and °F

To change the temperature scale in the UP150 controller to
operate on °F instead 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 stored program
to default values. Please document the stored program in the
controller BEFORE proceeding.

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

1. Make sure the indicators beside “RUN” and “L” on the
controller face are off. If they are on, 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 ‘SET/ENT” button for at least 3 seconds to display
“modE”.

3. Press and release the ‘SET/ENT’ 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 press and release “SET/ENT” button to
register change to “0”.

4. At “LoC?” display, press the ‘down arrow’ to make the lower
value “-1”,

3. Press and release the “SET/ENT’ button to enter the Setup
Parameters menu and show “In” on the upper display and a
numerical value in the lower display.

. See table below for the STANDARD values for this
parameter and the others needed in the following steps.

7. Select the appropriate value for the “In” parameter. Press the
‘UP’ or ‘DOWN’ arrow buttons to make the lower display to
the new value, then press and release the ‘SET/ENT’ button
TWICE to register the new value and advance to the next
parameter.

. "SPH" is the next parameter displayed. Select and enter the
naw value, then press and release the ‘SET/ENT’ button
TWICE.

= “SPL" is the next parameter displayed. Select and enter the
new value, then press and release the *SET/ENT’ button
ONCE.

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

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

2 Press and release the *SET/ENT”’ button until the upper
Zisplay shows “P”. Select the value in the table and adjust the
lower display accordingly. Press and release the ‘SET/ENT’
button TWICE.

(2T is the next parameter displayed. Select and enter the new

value. then press and release the ‘SET/ENT’ button TWICE.

14 +d" is the next parameter displayed. Select and enter the new
value, then press and release the ‘SET/ENT” button ONCE.

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

| & Reenter or create a program using the new temperature
scale.

'

[

o0

The following table shows the corresponding parameter values

for 1100°C box furnaces in °C and °F:

Parameter 2c 2F
In 1 31
SPH 1100 2012
SPL 0 32
P 20 38
1 120 120
D 30 30

The P, I and D parameters may be altered through auto tuning

(refer to Section 7.4 on page 11).

LINDBERG/BLUEAM
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9 Maintenance

CAUTION! Maintenance should only be performed
by trained personnel.

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

WARNING! Before maintaining this equipment, read
the applicable MSDS (Material Safety Data Sheets) at
the back of this manual.

WARNING! When installing, maintaining, or

removing the refractory insulation, the following

precautions will minimize airborne dust and ceramic

fiber:

« Keep personnel not involved in maintenance out of
the area.

« Use a good vacuum to clean area and equipment.

Do not use compressed air.

Use NIOSH high efficiently respirator (SM #8710 or

equivalent).

= 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 ceramic fiber, dispose of rather than clean.

Promptly place used ceramic fiber parts and dust in

plastic bags and dispose of properly. ’

> B b P

For replacement parts specifications, refer to Table 7 on page 20.
For wiring schematics, refer to Figure 7 on page 21.

8.1 Thermocouple Replacement

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

Note: For optimal performance, the thermocouple should be
replaced once a year. In some situations a more frequent
replacement schedule is recommended. SnSr Fail on the
controller display indicates a broken thermocouple.

v

b

f2r 1o Figure 4 as you perform the following procedure:

Disconnect the main power.

. Open the latch.

. Rzmove the eight corner screws from the back furnace panel.
Locate the thermocouple (item #1 in Figure 4).

Lad B) v

Mote: There are wires connecting the back panel to the furnace.
Be careful to place the back panel next to the furnace
without disturbing these wires.

4. Note polarity and thermocouple wire location. Remove the
terminal screws and remove the thermocouple lead wires.
Refer to Figure 1 on page 3.

5. Remove the thermocouple mounting screws.

6. Pull the thermocouple straight out of the heating unit.

Note: The thermocouple could be damaged if it is not pulled
out carefully.

7. Slide the new thermocouple straight into the heating unit and
replace the mounting screws.

8. Connect the thermocouple lead wire to the terminal screws
on the thermocouple. Be careful not to bend the
thermocouple wire. Red is always negative. (If the extension
leads are black and white, white is negative). Refer to
Figure 1 on page 3 for additional wiring information.

9. Replace the furnace rear panel.

Note: [Inspect all wire connections before reassembling the
back panel.

WARNING! Failure to check all wire connections
may cause damage to the unit.

Figure 4. Thermocouple Replacement

LINDBERG/BLUEM "
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9.2 Overtemperature Alarm Protection (OTP)

The Load Overtemperature Alarm System indicates if the
temperature inside the chamber exceeds the load alarm setpoint.
To insure proper operation, this alarm system must be checked at
least once a month.

To test the load overtemperature alarm, complete the following
steps:

1. Operate the furnace without a product load at your normal
operating temperature.

2. Readjust main temperature control to a temperature above
the load alarm setting (refer to Section 6.2).

3. Observe the unit closely until the load alarm trips, indicated
on the controller beside the Al label.

4., Reset the main temperature control to normal operating
temperature. Once the unit cools below the alarm setpoint,
the Al indicator will go off.

9.3 Solid-State Relay Replacement

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

Refer to the Troubleshooting section for relay testing. If the
solid-state relay is inoperable, complete the following steps to
replace the relay (refer to Figure 5):

1. Remove the screws located on the left and right sides of the
control panel (#1 in Figure 5).

2. Slide the panel assembly away from the unit to expose

components.

3. Locate the solid-state relay on the component tray (#2 in

Figure 5).

4. Note the terminal connections of the relay wires and label
them for reattachment. Remove the wires from the relay
terminals.

. Remove the mounting screws from the relay.

. Replace the relay and reconnect the wires.

. Reassemble the unit.

1 v Lh

9.4 Power Relay Replacement

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

Rzfer 1o the Troubleshooting section for power relay testing. If
the power relay is inoperable, complete the following steps to
replace the relay (refer to Figure 5):

1. Remove the screws located on the left and right sides of the
control panel (item #1 in Figure 5).

2. Slide the panel assembly away from the unit to expose
components.

3, Locate the power relay on the component tray (item #3 in
Figure 5).

4. Note the terminal connections of the relay wires and label
them for reattachment. Remove the wires from the terminals
of the relay.

5. Remove the mounting screws from the relay.

6. Replace the relay and reconnect the wires.

7. Reassemble the unit.

Figure 5. Solid State Relay Replacement
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9.5 Temperature Controller Replacement

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

To replace the temperature controller, complete the following
steps (refer to Figure 5 on page 16):

1. Disconnect main power and switch the circuit breaker (#4 in
Figure 5 on page 16) to the OFF position,

2. Remove the two sheet metal screws located on each side of
the furnace near the lower front (#1 in Figure 5 on page 16).
Pull the control panel forward to access the controller (#5 in
Figure 5 on page 16).

3. Note the terminal connections of the wires and label them for
reattachment. Remove power input and output wires from the
back of the controller. Observe polarity for the thermocouple
lead wire. Red is always negative. Refer to Figure 1 on
page 3 for additional wiring information,

. Carefully pry the top and bottom of the square collar away

4

from the sleeve and slide the collar off the back of the sleeve.

th

. Pull the controller out through the front of the control panel.
. Install the replacement instrument by reversing the above
procedure.

(=%

8.6 Circuit Breaker Replacement

ontrol circuitry is protected by two circuit breakers located
2 rear of the furnace (lower left side). When a circuit breaker
pens. a white indicator tab is visible. Check the circuit for faults
and press the circuit breaker switch to reset. Replace any circuit
1ker which does not reset.

9.7 Heating Unit Replacement

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

CAUTION! This product contains ceramic fiber or
other refractories which can result in the following:

May be Irritating to skin, eyes, and respiratory tract,
May be harmful if inhaled.

May contain or form cristobalite (crystalline silica)
with use at high temperature (above 871°C) which
can cause severe respiratory disease.

» 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.

To replace the heating unit, complete the following steps (refer to
Figure 6):

1. Disconnect the main power and open the latch.

2. Remove the eight corner screws connecting the back panel to
the furnace (item #1 in Figure 6). Place the panel near the
furnace.

Note: There are wires connecting the back panel to the furnace.
Be careful to place the back panel next to the furnace
without disturbing these wires.

3. Locate the top heating unit terminal block (item #2 in
Figure 6). Label the twisted, solid silver wires which are -’
attached to the terminal block.

4. Remove the nuts and washers holding the twisted wires to the
terminal block and remove the wires. Remove the ring lugs
from the twisted wires. Save the nuts, washers, and ring lugs
for reassembly.

5. Lift the top heating unit assembly up and away from the
furnace base. Place the assembly on a flat surface with the
heating element facing up.

Note: To replace the top heating unit, proceed to step 8.

6. Mark and remove the wires from the buftm bgating unit -+
terminal block (item #3 in Figure 6). == ’

7. Remove the thermocouple mounting screws and slide the
thermocouple straight out (refer to Section 9.1 on page 15).

8. Remove the six screws holding the two element hold-down
brackets (item #4 in Figure 6). Remove the hold-down
brackets.

9. Lift the heating unit (item #5 in Figure 6) up and out.

CAUTION! Do not damage the wires extending
from the heating unit.

10. Insert the new heating element. Guide the twisted, solid
silver terminal wires through the slot in the side of the inner
furnace. The bottom of the heating unit will lay flat against
the leaf spring.

11. Reassemble the hold-down brackets. Replace the six screws.

12. Connect the heating element terminals to the terminal block

13. Reassemble the furnace.
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Note: Inspect all wire connections before reassembling the back panel.

WARNING!

Failure to check all wire connections may cause damage to the heating unit.

Figure 6. Heating Unit Replacement

LINDBERG/BLUEM
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10 Troubleshooting

WARNING! Troubleshooting procedures involve working with high voltages which can cause injury or death.
Troubleshooting should only be performed by trained personnel.

This section is a guide to troubleshooting furnace problems,
Table 5. UT150 Controller Troubleshooting

Problem Probable Causes Solution
Controller reads P.Er. Abnormal parameter value Check controller parameter settings and reset to proper values.
Controller reads b. o Input burnout Check the sensor wiring, replace sensor if necessary.
Controller reads ooo. PV exceeds effective range Check the input type and range settings and correct them.
Controller reads UUU. PV is below effective range Check the input type and range settings and correct them.
Controller reads Err Probable hardware failure Call Service for controller repair.
. Iﬂ:;{;wace is not connected to the power Check fumace connection to power source.
The controller displays do not
illuminate. Main switch is defective. Replace power switch or controller.
Fuse(s) blown. Replace fuse(s) and verify power connections.

Table 6. Furnace Troubleshooting

Problem Solution
Check solid-state relay:
Furnace temperature runs away. 1. Remove the controller from the furnace.
2. Connect power to the furnace. If the heating unit heats, replace the solid-state relay.
Front panel red indicator light is on:

1. lf the controller output light is off, check that the setpoint temperature is higher than the furnace display
temperature.

2. Ifthe output light is on, disconnect power from the furnace and check the heating elements for continuity.
Front panel red indicator light is off:

1. Check that the power switch is on.

2. Check that the indicator lights on the controller display are on.
3. Check that the furnace door is fully closed.
4

Check that the door interrupt switch at the middle front of the furnace is engaged when the furnace door
is fully closed.

Check the electrical wires for visible damage. Replace the electrical wires if necessary.

Check that the Alarm Setpoint on the controller is set higher than the operating temperature (refer to
Section 6.3 on page 5).

Furnace does not heat
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" Seplacement Parts and Wiring Diagrams

i

L)

Replacement Parts and Wiring Diagrams

— Seplacement Parts

h unless noted.

= mace Modsl TF55030A TF55030C
(2) 301571H01 (2) 301571H01
7299-1186-008 7299-1186-00B

Thermocoupke Assembly |

Teermocoupie Head

7214-2051-00A

7214-2051-00A

Single Thermocouple 7299-1122-0BS 7299-1122-0BS
“wmcaraturs Controller 303115H03 303115H03
Sons-State Relay 102460 102460
Cord Assembly 48951H09 48951H03
Aocker Switch 118007 118008
Sircuit Breaker 8A (2) 86703H01 (2) 86703H01
Lig~t. Neon Red 33002-001 33002-001

. Powsr Relay 16869 16934

Terminal Block

Heater

7214-2112-00A

7214-2112-00A

Electrical

(3) 33410-003
(1) 33410-004

(3) 33410-003
(1) 33410-004

LINDBERG/BLUEM 2
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Important

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

Model Number: URS 1O o -
col 6\

Serial Number:

Date Purchased:

The above information can be found on the dataplate 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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Yokogawa UP150 (V 54) General Operations

ot -

This version (V 54) of the UP150 controller features the dual operation moces
Single Setpoint and Programming. Each mode has distinct operations and uses
The Single Setpoint Mode allows the user to select a single target temperatu-=
setpoint in the controller. The controller will then operate the heating
equipment until this setpoint value is achieved.

The Programming Mode allows the user to enter a series of setpoint and time
values. The controller will follow these instructions to energize the heating
equipment until this entire sequence is achieved.

See each of the following sections for details and examples for the operations
of the UP150 (V 54) temperature controller.

Single Setpoint Operations, also known as Local Mode:

Setting High Temperature Alarm Setpoint: .

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

2. Press and release the ‘SET/ENT’ button to display “PrG 0”.

3. Press the ‘UP/RESET’ Button to show the lower display value of “1”.

4. Press and release the ‘SET/ENT’ button to select this new value and advance
to the “SSP 25” display.

5. Press and release the ‘SET/ENT” button until the High Temperature Alarm
Setpoint value is displayed as “A1”.

6. Select an alarm setpoint 10°C above the targ!t setpoint to be selected.

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

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

Accessing the Local Mode: .
1. Press and hold for three secongs the ‘SET/ENT' butin to display “modE rES”.
2. Press and release the ‘UP’ button twice to select the display “modE LCL”.
3. Press and release the ‘SET/ENT’ button once to select the Local Mode.
This selection causes the red indicator to illuminate beside the display
label “L” to indicate the Local Mods,
4, Use the ‘UP’ and ‘DOWN’ buttons to select the desired operating temperature
setpoint.
. Press and release the ‘SET/ENT’ .button once ‘k;select this setpoint value.
. This will show the display with the measured temperature in the upper
display, the lower display showing the present temperature setpoint.

o

This display and the buttons will remain active as long & power continues to the
control module. Powsr interruptions will cause the controller into the reset or
standby mode in which no actions are made to operats the heating equipment.



These arrow buttons will allow the setpoint (lower) value to be adjusted in this
display mode. The ‘SET/ENT’ button will make setpoint value changes to be
registered into the memory of this controller, until they are changed again.

To exit the Single Setpoint or Local Mode and turn off the energy to the
heaters:
1. Press and hold for three seconds the ‘SET/ENT’ button to display “modE LCL™.
2. Press and releass the ‘DOWN’ button twice to select the display “modE rES”.
3. Press and relsase the ‘SET/ENT’ button once to select the Reset Mode.
This selection causes the red indicator to extinguish beside the display
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) temperature
setpoint of the program.



Yokogawa UP150 (V 54) General Operations

This version (V 54) of the UP150 controller features the dual operation modes of
single Setpoint and Programming. Each mode has distinct operations and uses.

The Single Setpoint Mode allows the user to select a single target temperature
setpoint in the controller. The controller will then operate the heating
equipment until this setpoint value is achieved.

The Programming Mode allows the user to enter a series of setpoint and time
values. The controller will follow these instructions to energize the heating
equipment until this entire sequence is achieved.

See each of the following sections for details and examples for the operations
of the UP150 (V 54) temperature controller.

Single Setpoint Operations, also known as Local Mode:

Accessing the Local Mode just after energizing the controller:
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. Press and release the ‘SET/ENT’ button once to select the Local Mode.
This selection causes the red indicator to illuminate beside the display
label “L” to indicate the Local Mode.
4, Use the ‘UP’ and ‘DOWN’ buttons to select the desired operating temperature
setpoint. . '
. Press and release the ‘SET/ENT’ button once to select this setpoint value.
. This will change the display showing the measured temperature in the upper
display, with the lower display showing the present temperature setpoint.

o Ot

This display and the buttons will remain active as long a power continues to the
control module. Power interruptions will cause the controller into the reset or
standby mode in which no actions are made to operate the heating equipment.

These arrow buttons will allow the setpoint (lower) value to be adjusted in this
display mode. The ‘SET/ENT’ button will make setpoint value changes to be
registered into the memory of this controller, until they are changed again.

To exit the Single Setpoint or Local Mode and turn.off the energy to the
heaters:
1. Press and hold for three seconds the ‘SET/ENT’ button to display “modE LOL”.

C

9. Press and relesass the ‘DOWN' button twice to select the display “modE rgS”.

3. Press and relsass the ‘SET/ENT’ button once to select the Reset Mode.
This selection causss the red indicator to extinguish beside the display
label “L” that nad indicated the Local Mode.

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



A Simple Program on the UP150 controller (software p.54)

To enter a simple program that is designed to direct the controller to

operate through a simple ramp-to-higher-temperature, stabilize, and ramp-
to-lower-temperature and end with an indefinite dwell. See a sample profile
and parameter list after these instructions for an illustration of this
program.

NOTE: If the controller buttons are NOT pushed for 2 minutes, the
controller will return to the regular operator mode/menu.

Follow these steps to setup for Simple Program operation:

1

2‘

10

Make sure the indicators beside “RUN” and “L” on the controller face
are off. If they are on, press and hold the ‘UP/RESET' button until the
“RUN” and “L” indicators are off.

Press the ‘SET/ENT’ button for 3 seconds to display “modE” in the upper
display and “reS” (Reset) in the lower display. Press and release
‘SET/ENT’ until “LoC” is displayed. Make sure the display below “LoC”
is “0* (zero). If it is not “0”, use 'DOWN ARROW’ to select “0” and
press and release “SET/ENT” button to register the change to “0”.

. Press and release the “SET/ENT’ button until “PrG” is displayed.

At “PrG” display, press the 'UP ARROW’' to make the lower display “1”,
Press and release the ‘SET/ENT’ button once to enter the programming
menu.

The first display is the Start Set Point parameter, shown as “SSP” in
the upper display. The value assigned to SSP is usually the current
room temperature, 25°C. Use the arrow buttons to select “25” in the
lower display, then press and release the ‘SET/ENT’ button twice to
enter this new value and to advance to the “StC” display.

If the value for “SSP” is correct and not being changed, press and
release the “SET/ENT’ button once to advance to the “StC” display.

. This display is the Start Code parameter, shown as “StC” in the upper

display. The value assigned to StC is usually “0”. This will instruct
the program to follow the Start Set Point. Press the SET/ENT button to
advance to the next display.

The display “SP1” is the first setpoint value that is desired in the
chamber and is normally a ramp segment. Select this target temperature
setpoint value with the arrow buttons then press and release the
‘S8ET/ENT’' button twice to enter this value and to advance to the “tM1”
display. If the value for “SP1” is correct and will not be changed,
press and release the ‘SET/ENT’ button once to advance to the “tM1”
display.

. This display is “tM1” representing the first 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 99.99, which represents
hours and minutes. A value of “oFF” is used in conjunction with the end
of the program (explained later). Select this time value with the arrow
buttons and enter this value by pressing and releasing the ‘SET/ENT’
button twice.

.Press and release the ‘SET/ENT’ button to advance to the next display

of “SP2”, this is normally the dwell segment. Select the same target
setpoint temperature value as “SP1” with the arrow buttons. Press and

Yokogawa UP150 simple program V54.doc Page 1 of 4



A Simple Program on the UP150 controller (software p.54)

To operate this simple program, press and hold the ‘DOWN/RUN’ button making
the ‘RUN’ indicator illuminate. At the end of this program the ‘HLD’
(hold) indicator is illuminated to indicate this program is in the
indefinite dwell at the last target temperature. This hold indicator is
caused by the “JC” selection of “1”, while the “JC” selections of “0” or
“2” will not illuminate the ‘HLD' (hold) indicator.

To _end the program while in the ‘RUN’ or ‘HLD” (hold) mode, press and 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 also stop the program. When power is
restored, the controller is in the Reset or standby mode with no power to
the heaters.

NOTES:

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

To make changes ONLY to the target temperature and segment length times for

simple proaram operation, follow these steps:

A. Make sure the indicators beside “RUN” and “L” on the controller face
are off. If they are on, press and hold the ‘UP/RESET’ button until the
“RUN" and “L” indicators are off.

B. Press the ‘SET/ENT’ button for 3 seconds to display “modE” in the upper
display and: “rES” in the lower display. Press and release ‘SET/ENT’
repeatedly to display “LoC”. Make sure the value below “LoC” is “0”
(zero). If it is not “0”, use ‘DOWN’ arrow to select “0” and press and
release “SET/ENT” button to register the change to “0”.

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

display.

. Press the ‘UP’ arrow to make the lower value “1*.

Press and release ‘SET/ENT’ button twice to display “SP1”. Using the

arroWw buttons to revise the target setpoint.

F. Press and release ‘SET/ENT’ button twice to display “tmi1”. Using the
arroWw buttons to revise the segment time length needed to get to the
target setpoint ‘SP1’.

G. Press and release ‘SET/ENT’ button to display other setpoints and
segment time lengths. Use the arrow buttons to change the temperature
setpoints and time lengths. Press and release the ‘SET/ENT’ button to
register any new values.

H. Press and HOLD the ‘SET/ENT’ button for 3 seconds to exit the program
menu and return to the reset or standby display.

I. This ends changing the target temperature and segment length times for
simple program operations.

m o

Yokogawa UP150 simple program V54.doc Page 4 of 4



Yokogawa Model UP150 Programmer Controller (version P.54)
Simple Programming Example

This example program would operate the temperature from room ambient to
600°C in 1 hour. Dwell at 600°C for 3 % hours, then cool down to 20°C in 4
hours.

The program ends with a reset, causing the heater power to be turned off.

‘SET/ENT’ = SET/ENT button to access a menu, or scroll to another selection
‘arrow’ = either arrow button, as needed to select a value
Underlined words or values = controller display

Access programmer menu (see “Simple Program” handout)
Press and release ‘SET/ENT’ to display SS8P, ‘arrow’ 25
- *SET/ENT? StC, ‘arrow’ 0

‘SET/ENT’ SP1, ‘arrow’ 800
‘SET/ENT’ tmi, ‘arrow’ 1.00
‘SET/ENT® SP2, farrow’ 8600
‘SET/ENT’ tm2, ‘arrow’ 3.30
‘SET/ENT’ 8SP3, farrow® 20
‘SET/ENT’ tm3, ‘arrow’ 4.00
‘SET/ENT’ 8P4, farrow’ 20
‘SET/ENT’ tm4, ‘arrow’ ofFF
"SET/ENT’ EV1, ‘arrow’ 0
"SET/ENT’ AL1, farrow’ 9
‘SET/ENT’ A1, ‘arrow’ 610
‘SET/ENT’ HY1, ‘arrow’ 1
‘SET/ENT’ JC, ‘arrow’ 0
"SET/ENT' WtZ, ‘arrow’ oFF

Program completed.

Press and hold ‘SET/ENT’ to exit program menu. See “Simple Program” for
instructions to run stored program.

G:\General Service Doc\CONTROLS\YOKOGAWA\UP150 version 3\Yokogawa UP150 V54 Simple Example Program.doc



Auto Tuning the UP150 Controller (V.54)
to the Load and Temperature

Auto tuning maximizes the performance of the chamber at a selected
temperature with the product load’s characteristics, by operating Nlth the
quickest response and minimal temperature overshoot.

Factory éettings are for 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 actual product load.

2. Operate the chamber to the process temperature.

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

4. Press and release the ‘SET/ENT’ button five times to advance to the “At”
parameter.

5, Press and release the ‘UP’ arrow button to show “on” in the lower
display.

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

7. The controller will three times cycle through a heating and cooling
pattern, measuring the characteristics of the load and chamber
temperature controls. During the auto tuning, ‘At’ will alternately
flash Wwith the measured temperature (PV) display to indicate that the
auto tuning is in progress. The length of time for the auto tune varies
with the load, chamber size and temperature selected.

8. The auto tune is 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 the auto tune will
not be operating.

o \Genar'al Servios DOc\CONTROLS\YOKOGAA\UP150 version 3\UP150 Auto tune V5d. docPage 1 of 1
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Yokogawa Controller Model UP150 (version 54)
— Offset Procedures

The purpose of this procedure is to create an offset in the displayed

temperature measurement for the Yokogawa model UP150 temperature
controller.

1. Operate the oven or furnace chamber to your normal stable temperature X
setpoint, with an independent temperature measurement device located in
the center of the chamber. The controller Will be ‘running’ the program
or operating in the local mode to maintain the temperature.

2. Note any difference in the controller’s measured temperature (upper
value) and the independent measurement. If a difference of greater than
1°C is noted proceed with the following steps.

3. Press and hold the “SET/ENT” button for 3 seconds to display “modE”.

4. Verify the button lockout parameter will give access to make this
display offset. Press and release the “SET/ENT” button twelve times to
display “LoC”. The value 0 (zero) displayed will give full access and
is necessary to make the display offset changes desired. IF the value
displayed is 1 or 2, use the “down arrow” button to make 0 (zero) and
press and release the “SET/ENT” button to register this change.

S. Press and release the “SET/ENT” button twelve times to display “bS” and
the current offset value.

6. Select the offset value with the arrow buttons that is needed to make
this controller display correctly.

For example, if the independent measurement is 553°C, the controller
Temperature measurement display shows 550°C, and the current controller
offset (b8) is —2, then make the controller display offset “+1»

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

7. Press and release the “SET/ENT” button once to register this new offset
value. Press and hold the “SET/ENT” button for 3 seconds to exit this " ool
controller menu. : .

8. Operate the controller to the same temperature to stabilize the chamber
to check for any further variations between the controller and the - Y
independent measurement. Repeat steps 2 — 6 as necessary. = - &t ;,°§;gh;h

9. This completes the display offset procedure for the Yokogawa model UP150 e uiiitih
temperature controller. If the button lockout parameter “LoC*® was !

originally on a value of 1 or 2, repeat steps 3 & 4 to return to this
original value. :

i

Contact Technical Service at 1-800-438-4851 Wwith further questions.

c:\aene.rax, Ser\;i,c_e EGO\CONTROLS\YOKOGAHA\UNEO version 3\Yckogawa UP150 Offset V54 .doc
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Changing from °C to °F or °F to °C
On Yokogawa Programmer Controller UP150 (software V 54)

To change the temperature scale in the UP150 controller to operate on °F

instead 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 stored program to default values.
Please document stored program in the controller BEFORE proceeding.

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

1. Make sure the indicators beside “RUN” and “L” on the controller face
are off. If they are on, 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 ‘SET/ENT’
button for at least 3 seconds to display “modE”.

3. Press and release the ‘SET/ENT’ 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 press and release “SET/ENT”
button to register change to “0”.

4. At “LoC” display, press the ‘down arrow’ to make the lower value “-17.

5. Press and release the “SET/ENT’ button to enter the Setup Parameters
menu and show “In” on the upper display and a numerical value in the
lower display.

6. See table below for the STANDARD values for this parameter and the
others needed in the following steps.

7. Select the appropriate value for the “In” parameter. Press the ‘UP’ or
‘DOWN’ arrow buttons to make the lower display to the new value, then
press and release the ‘SET/ENT’ button TWICE to register the new value
and advance to the next parameter.

8. “SPH” is the next parameter displayed. Select and enter the new value,
then press and release the ‘SET/ENT’ button TWICE.

9. “SPL” is the next parameter displayed. Select and enter the new value,
then press and release the ‘SET/ENT’ 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 entefethe

Operating Parameter menu and show “modE” in the upper display.

12.Press and release the ‘SET/ENT’ button until the upper display shows
“P”. Select the value in the table and adjust the lower display
accordingly. Press and release the ‘SET/ENT’ button TWICE.

13.%I” is the next parameter displayed. Select and enter the new value,
then press and release the ‘SET/ENT’ button TWICE.

14.%d” is the next parameter displayed. Select and enter the new value,
then press and release the ‘SET/ENT’ 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.

Fagey




Changing from °C to °F or °F to °C

On Yokogawa Programmer Controller UP150 (software V 54)

STANDARD parameter values table:

* These particular standard values can be altered through by auto-tuning

functions, or by the user making their own changes.
Parameter | 260°C 500°F 300°C 572°F 1100°C 2012°F
Ovens Ovens Ovens Ovens Furnaces Furnaces
In 5 35 5 35 1 31
SPH 260 500 300 572 1100 2012
SPL 0 32 0 32 0 32
P& 9 17 6 11 20 38
I % 202 202 80 80 120 120
D * 34 34 1 1 30 30
Parameter | 1200°C 2192°F
Furnaces Furnaces
In 14 44
SPH 1200 2192
SPL 0 32
p * 26 46
T ¥ 73 73
B * 18 18

Remember, ANY program previously stored has been CHANGED to controller

defaults and the original program ERASED.




Important

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

Model Number:

Serial Number:

Date Purchased:

The above information can be found on the dataplate 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



