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Section 1: Getting Started

This section provides the basic information youdnteestart using the 3800. This includes an intotidn to the
instrument, a brief hardware description, and utdtons for operating in manual mode, running agpam, and
checking the chamber status.

+ For additional hardware information, see “3800 B&sinctions” later in this section.
* For more detailed hardware information, seeGNe&X and CM Control Module Manual.
e For information on 3800 setup, see Section 2 afnual.

» For information on programming the 3800, see Sa@iof this manual.

»  For definitions of many of the terms used in thenmal, see Appendix A (Glossary) of this manual.

Introduction to the 3800

The 3800 is a microprocessor-based programmer @mtdodler. The programmer function allows you togimam
temperature, temperature/humidity, or other tydassis and store them in program memory. You Ganthiese
programs to operate the controller functions of3860.

Most 3800 programmer/controllers are configuredeitier single-channel operation (temperature oulyylual-
channel operation (temperature and humidity). lfry8800 is configured for dual-channel operatiboan operate
as a temperature-only system or as a temperatunaltiy system.

* Typically, channel 1 is dedicated to chamber aigerature using a dry bulb thermocouple. Chanmgietates
the chamber’s heating and cooling systems.

e Typically, channel 2 is dedicated to humidity us@ither a solid-state humidity sensor or a wet bulb
thermocouple. Channel 2 operates the chamber’sdifymig and dehumidifying systems.

Although the 3800 can be configured for up to thpemgrammable channels, for ease of use this mambaked on
the more common one- and two-channel configuratibhsee-channel operation follows the same basicimles
described in this manual.

NOTE: The 3800 can display only two channels at a tieither channels 1 and 2 or channels 1 and 3. if $800
is configured for three channels, press@ht2 andCH 3 keys to switch between displayed channel pairs.

The 3800 can be programmed and operated localhg tise display screen, soft keys, and keypad. BO® also
can be programmed and operated from a host comdemore information, refer to tf3800 Computer Interface
Manual.

The controller functions operate the chamber andtiached equipment. Analog and transistor-treordisgic
(TTL) level signals control and monitor the systérhe chamber’s conditioning systems, printers, toteorders,
and solid-state relay devices are operated fronaahéroller signals. Other analog devices alsolmamonitored
and operated.

Thermocouples can be mounted throughout the opgragistems to feed diagnostic information backéo t
controller.

Before operating the 3800, several set-up procedurtest be completed. Most of the set-up proceduess
performed at Thermotron; however, these proceduesneed to be performed again if requirementsgaRefer
to Section 2 for setup instructions.

THERMOTRON This generic manual is not intended to beused to operate your equipment. 1-1
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Display Module

The 3800 is operated using the 4-line by 20-charatisplay, soft keys, and keypad illustrated below

CH1 CH2
abc def
UALUE TIME
INT LOOPS
stu
HOLD OPTIONS LIGHT
i 0 "
.
Fo ?E

Accessing Other Screens and Functions

NOTE: In this manual function keys and soft keys aredattd in bold letters. For example, “Pr&tdN, then
pressSTART” means press the function key labeRdN, and when the run program screen appears press
the wordSTART on the last line of the 3800 display.

For most 3800 operations you start from the maiaest (shown above) and use function keys and sgf to
access other screens and functions. To returretm#in screen from any other screen, presE8@key repeatedly
until the main screen is displayed.

» To display the cause of the last chamber stops|8E®P. NOTE: PressindgSTOP while a program is running
will stop the program.

*  To turn the chamber light(s) on or off, pressitl®HT function key.

« If you try to access a function that is not
available at the current access level, this scrd
will appear:

For more information on access levels, see
“Changing the Access Level or Password” in
Section 2 of this manual.

1-2 This generic manual is not intended to be used bperate your equipment. THERMOTRON
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Context Sensitive Help System

PresHELP to access the help system from any
3800 screen. A help message such as the one in
illustration will appear:

Some help messages contain more than one pa
Such help messages will hav®RE soft key.
PressMORE to see the next pane.

To exit the help system, preld&€LP a second
time.

3800 Basic Functions

The following sections provide brief descriptiorfissome of the 3800 functions.

Control Channels

Control channels receive inputs from thermocoupte/or other sensing devices used to monitor thkiz@mental
conditions inside the chamber’s test space. Th® 38{usts its control outputs based on those inputs

e Typically, channel 1 uses a dry bulb thermocouplessr mounted in the chamber airflow to sense air
temperature. The sensor inputs through the theromeanput. Its outputs control the heating andliogo
systems.

» Typically, channel 2 uses either a solid-state lditjmsensor or a wet bulb thermocouple to monitaraber
humidity. The reading from the solid-state sensoret bulb thermocouple is used together with #eing
from the channel 1 dry bulb thermocouple to cakeuthamber humidity. The channel 2 outputs contrel
humidity system’s steam generator and dehumidifly co

« Channel 3, if available, can sense temperaturimeai inputs. These channels commonly are confibfme
such options as Product Temperature Control dudéi

* Channels 5 through 8 can be programmed at therfaatoconstant control channels. Each channel eaebat
the factory to sense either temperature or lingauts.

Chamber Conditioning System Signals

The chamber conditioning signals are used by tinéralber to operate chamber systems such as heatiding,
and humidity. These signals are dedicated to thesyand are internally programmed.

e The system, refrigeration, and humidity enable otg@llow their respective systems to turn on.

* The heat and cool outputs control their systemsekample, the channel 1 cool output normally ofgsrthe
solenoids that regulate the flow of refrigeranbitite chamber’s evaporator coil.

e The auxiliary cool output operates any auxiliarglaty system, such as liquid nitrogen ({)Mr carbon dioxide
(CO).

Alarm Output Signals

The alarm output transistor-transistor logic (TBignals indicate when the chamber temperature midity
exceeds the programmed limits. Two types of alaresavailable for each channel:

» Deviation alarms are activated when the chamber temperature, htynadiother process variable is outside the
channel’s deviation alarm band. A deviation alaandrestricts how far the process variable camdra et
point. For example, a deviation alarm band W2 Activates the alarm output if the chamber tenipezas more
than 5C from set point.

THERMOTRON This generic manual is not intended to beused to operate your equipment. 1-3
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Deviation alarms can be set for each manual mateteprogram interval. For more information, sBeifining
in Manual Mode” below, or Section 3 later in thiamual.

» Processalarms are activated when the chamber temperature, htymati other process variable is outside the
process limits. The process alarm settings reshrichigh and low limits of a test. A process alatops the
programmer/controller. For example, if the highqass alarm limit is +12%, the alarm is activated if the
temperature equals or exceeds +125

Process alarms are a configuration setting thabeaadjusted only in setup mode. For more inforomatsee
Section 2 later in this manual.

Auxiliary Outputs

Auxiliary outputs provide programmable TTL leveltputs. There can be up to two groups of eight @nyil
outputs. These outputs are programmed on and dffglaach program interval or during manual moderagon.
These outputs normally are used to program systenasd off. For information on your chamber’s aiaxi
outputs, see your chamber manual.

Running in Manual Mode

Manual mode allows you to operate the 3800 comtrdlinctions. Manual mode operates the chambeg st
point and rate of change (ramp rate) settings. &duenter manual mode when the system is in stajeméou also
can enter manual mode from hold program mode iflewhinning a program, you want to perform a specia
operation in manual mode and then continue withptiogram.

Manual Mode

1. From the main screen prdgd\/PRG, then
pressMANUAL . The manual mode screen
will appear:

2. Use the left and right arrow keys to cycle
through the values, such as set po8#)(
shown on the last line of the display.

3. To change a value, follow these steps:

a. Press the setting’s edit icﬁ.

If the edit icon becomes a blinking cursor, userthmeric keypad to edit the selected value andsjirg .

c. If the edit icon becomes a down arrﬁ, pres<CLR to toggle the setting on or off.

d. If you pressMONITR the monitor
channels screen will appear. See “Viewi
the Monitor Channel Readings” in Sectio
2 of this manual.

e. If you pressSSERVCE the service status
screen will appear. See “Service Status
Functions” in Section 2 of this manual.

f. If you pressT-ALRM the Therm-Alarm
status screen will appear. See Section 4
this manual.

g. If you press the edit icon for tf@ONTROL PARAMETERS setting, the control parameters screen will
appear. See “Adjusting Standard Control Parametar$Adjusting PTC Control Parameters” in Section 2
of this manual.
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4. The following list describes the manual mode valdisplayed:

5.
6.
7.

SP (set point): Enter the desired value for eachvaathannel. When the ramp rate is not zero, thpaat
will change toward this new value at the selectdd.r

AUX GRP1 andAUX GRP2 (auxiliary groups 1 and 2): Enter the numbersefaduxiliary relays you
want to activate. Auxiliaries are active only whha 3800 is running. For more information on aaxifi
relays, see “Auxiliary Outputs” earlier in this fea.

RUN TIME : The length of the manual mode test in hours, tesuand seconds. This setting cannot be
edited.

PTC (product temperature control): An optional heatimgl cooling process that controls the process
variable from the product temperature rather thentést space air temperatUOTE: Product
temperature control is disabled if humidity is eiedb

HUM (humidity): Enables the optional humidity systeM®TE: Humidity is disabled if product
temperature controP(TC) is enabled.

CONTROL PARAMETERS : For more information on parameter groups, segustthg Standard
Control Parameters” or “Adjusting PTC Control Paed®ns” in Section 2 of this manual.

TH (throttle): Positive values indicate heating; nagavalues indicate cooling. The throttle settiag
editable only in manual throttle mode. See “Mantialottle Mode” below.

DV (deviation): Enter the value for how far you véllow the temperature or other process variablgeto
from set point. The deviation setting will be manéd and the deviation alarm will be activatedhd value
is exceeded. Enter a positive number only; the 3&00nonitor both positive and negative deviations

RR (ramp rate): Enter the desired number of degreesninute. If you enter a setting other than zéve,
controller ramps to the new set point, changingstitepoint in a timed ramp. If you enter a zere, th
controller performs a step change. During a stgmgé, the 3800 outputs a full demand 0% throttle)
until it enters the set point’s proportional band.

To start running in manual mode using the settergsred above, preB$JN.

To temporarily suspend a manual mode test, p€dsD . To resume the test, préRE/N again.

To stop manual mode operation, pré63©OP.

Manual Throttle Mode

Manual throttle mode is provided to allow you toubleshoot your chamber with the assistance ofearfibtron
Technical Liaison. For assistance please call therotron Product Support group at (616) 392-658Wéen 8:00
a.m. and 4:30 p.m. Eastern Standard TilN®TE: Manual throttle mode is available only at the Calb access
level and above.)

To run a test in manual throttle mode, follow thetsps:

1. Begin a manual mode test. If needed, see
“Manual Mode” above.

Use the left and right arrow keys to cycle
through the manual mode values until the
throttle (TH) setting appears.

Press the throttle setting’s edit icﬁ.

THERMOTRON This generic manual is not intended to beused to operate your equipment. 1-5
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4. You will be asked if you want to enter manua
throttle mode. PresgES.

5. A smallm will appear next to the throttle
setting to indicate manual throttle mode. To
adjust the manual throttle setting, press the g
icon.

6. You will be asked if you want to edit the
manual throttle setting. PreE®IT .

7. Use the numeric keypad to edit the selected
value and presBNT.

8. To temporarily suspend a manual mode test, pi€dsD . To resume the test, préREIN again.
9. To exit manual throttle mode, press the throffld { edit icon, then presSFF.

10. To stop manual mode operation, pré3OP.

1-6 This generic manual is not intended to be used bperate your equipment. THERMOTRON
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Running a Program

The programmer function operates the 3800 usingrpros. Each program consists of a group of inter¥aleach
interval the controller cycles the chamber towafihal temperature and/or other process variabke specified
amount of time. Once the interval is completed, 3860 either transitions to the next interval aps back to an
earlier interval.

Once a program is entered into memory it can bémuamediately, or it can be set up for a delayed sta create a
program, see Section 3 of this manual.

NOTE: The sample screens in this procedure show thdagli$pr a two-channel 3800 configuration. The 3820
display only two channels at a time: either chasiiednd 2 or channels 1 and 3. If your 3800 isigardéd
for three channels, press tGél 2 andCH 3 keys to switch between displayed channel pairs.

Program Mode

1. From any screen, preBiJN. The run program
screen will appear:

2. Pres<CLR repeatedly until the desired
program is displayedNOTE: To create a
program, see Section 3 of this manual.

3. By default the program you select will start
running with the first interval. To start with a
different interval, follow these steps:

a. Press the left or right arrow key to
highlight theStarting Int field.

b. Use the number pad to enter the number of theatkstarting interval.
Cc. Pres€ENT.
4. Perform one of the following:
» To schedule a delayed start for the selected pnognees©DELAY and go to step 5.
e To start the program immediately, pré&BART and go to step 7.

» To exit this screen without starting a programsp@ANCEL or ESC. The 3800 will return to the
previous screen.

5. If you pressedELAY , the delayed start
screen will appear:

6. To set up a delayed start, follow these steps:

a. Use the left or right arrow keys to
highlight a field.

b. Use the number pad to enter the desired

value.
C. Pres€ENT.
d. PressNEXT and repeat steps a through c.
e. To exit without saving any delayed start settingessESC.

f.  To apply your delayed start settings, prégg.

g. Confirm your settings by pressi@K. To indicate a delayed start is pending, the maieestwill now
begin withDLAY and the status screen will now begin viit8.

THERMOTRON This generic manual is not intended to beused to operate your equipment. 1-7
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NOTE: You cannot run another program or enter manualewdule a delayed start is pending. To verify,
modify, or cancel a delayed start, see “Delayedt’Stelow.

When you presSTART, the 3800 will enter
run program mode and the chamber status
screen will appear:

For more information on the chamber status
screen, see “Chamber Status” later in this
section.

To suspend the interval at its current settings
pressHOLD . The 3800 will enter hold
program mode and the edit icon will appear:

NOTE: In hold program mode the 3800 will
maintain the chamber test space at the last g
point.

To enter temporary values into the current
interval, press the edit icon. For additional
information, go to step 4 of “Edit From Hold”
later in this section.

10. To resume running a suspended test, dR&sN.

11. To stop a running test, preS3OP.

Delayed Start

The delayed start function monitors the real tineelcand starts a selected program at a pre-detedhiime. For
information on setting up a delayed start, see JrRnm Mode” above. To verify, modify, or cancel daged start,
perform one of the following:

To verify a delayed start, preR&N. If the
setting is correct, pre&SC. If the setting is
incorrect, perform the following procedure.

To modify a delayed start:
a. PressRUN.
b. PressCHANGE.

c. Use the left or right arrow keys to
highlight a field.

d. Use the number pad to enter the desired value.
e. Pres<ENT.

-

PressNEXT and repeat steps ¢ through e.
g. To exit without saving any changes, pre€cC.
h. To apply your changes, preS&T.

i. Confirm the new settings by pressio .

To cancel a delayed start, pr&ddN, then presPELETE . The delayed start will be cancelled and the run
program screen will appear.

1-8

This generic manual is not intended to be used bperate your equipment. THERMOTRON



3800 Operator Manual Getting Started

Edit From Hold

Edit from hold allows you to place a running pragria hold program mode and enter temporary valuiesthe
current interval. Once the interval is run and cltatgd, the temporary values are discarded. Thetmaatthe
interval is run, the original programmed valueslapHOTE: In hold program mode the 3800 will maintain the
chamber test space at the last set point.

To operate in edit from hold mode, follow thesgste

1. While a program is running, go to the main
screen and press tBFATUS key. The
chamber status screen will appear.

2. Press th¢lOLD key. The edit icon will
appear.

3. Press the edit icon. The edit from hold scree
will appear:

4. Use the left and right arrow keys to cycle throtiyh editable settings. For more detailed descnptif the
settings, see Section 3 of this manual.

To change a value preB®IT . Use the numeric keypad to edit the selected y#hem pres&ENT.
To switch channels pre€H 1, CH 2, or CH 3 as appropriate.

When all the settings are acceptable, pE3S. The chamber status screen will reappear.

© N o v

To resume running the current interval with theisgs entered in step 5 above, prB&sN.

THERMOTRON This generic manual is not intended to beused to operate your equipment. 1-9
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Chamber Status

The chamber status screen allows you to view thegtioperating conditions of the chamber, sucbeapoints,
process variables, and throttles.

NOTE: The sample screen shows the display for
two-channel 3800 configuration. The 3800 can
display only two channels at a time — either
channels 1 and 2 or channels 1 and 3. If your 38
is configured for three channels, press@ie2
andCH 3 keys to switch between displayed
channel pairs.

1.

From the main screen, preéSSATUS. The
status screen will appear:

Use the arrow keys to scroll through the followstgtus display values (for more detailed descmigtiof these
values, see Section 3 of this manual):

e TH: throttle e Prog: program name

e IV:initial value * Interval number

* FV:final value * Next Int: next interval

* Int Time: interval time » OPT: options enabled

e Time Left e MONITR |SERVCE |T-ALRM (see below)

PressMONITR to review the values of any current monitor chdsmriehese channels are used for monitoring
processes within the chamber. If the low or highitlis exceeded for any channel, the 3800 alarmpuistwill

be activated. For more information on monitor clesnsee “Viewing the Monitor Channel Readings” in
Section 2 of this manual.

PressSERVCE to review the service messages. For additionatinétion, see “Service Status Functions” in
Section 2 of this manual.

PressT-ALRM to review the Therm-Alarm status and settings. d¢tulitional information, see Section 4 of this
manual.

When the status screen is displayed while a proggamning, the name of the program will be digpthif
you press th8/PROG alphanumeric key.
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Section 2: System Setup

This section provides instructions for viewing djwsting the following functions:

e Temperature scale e Process alarms e Therm-Alarm calibration
e Screen saver activation e Access level and password ¢ Real time clock

e Audible key beep e Computer interface setup e Monitor channels

»  Software version e System events *  Service status functions
e Auxiliary cooling system *  Network settings « Diagnostics

e Control parameters

Changing the Temperature Scale

This setting changes the temperature scale for al
displayed variables.

1. From the main screen, pré&38TUP. This
setup mode screen will appear:

2. Pressth€LR key to toggle between Celsius
and Fahrenheit.

Changing the Screen Saver Activation Time

1. From the main screen, preéSETUP, then
pressMORE. The second setup mode scree
will appear:

2. Use the numeric keypad to enter the number
minutes before the screen saver is activated.

3. PressENT.

1. From the main screen, preéSETUP, then
pressMORE. The second setup mode scree
will appear.

2. Use the arrow keys to move to the key beep
field. A down arrow will appear next to the
key beep setting.

3. Press th€LR key to toggle on or off an
audible key beep each time a key is pressed
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Viewing the Software Version

1. From the main screen, preéSETUP, then
MORE, thenMORE. The third setup screen
will appear:

2. From this screen you can see the software
version.

Adjusting the Auxiliary Cooling Settings

Some chambers are equipped with optional liquichgén (LN,) or carbon dioxide (C§) auxiliary cooling systems.
When the refrigeration system is operating atdatling throttle, the auxiliary cooling system damoperated for a
programmed percentage (duty cycle) of a selected tiame.

For example, if you set the auxiliary cooling tifneme to five seconds and the duty cycle to 30% atinxiliary
cooling system comes on for 1.5 seconds (30% efdeconds) and then goes off for the remaining&cbnds of
the five-second interval. If you set the duty cytdel 00, the auxiliary cooling system comes on stagts on for as
long as the refrigeration system is operating ttfiling throttle.

1. From the main screen, preéSETUP, then
MORE, thenMORE, thenMORE. The
fourth setup screen will appear:

2. Use the left or right arrow key to select a fielg

3. Use the numeric keypad to edit the selected
value, then predSNT.
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Adjusting Standard Control Parameters

CAUTION : The 3800 programmer/controller was factory-tuned should not need to be re-tuned unless the
product requirements change enough to affect tHienpeance of the chamber. Incorrect values
could damage your equipment and/or product.

NOTE: Tuning the 3800 control parameters is a time-commsgimrocedure that will take a minimum of
two to three hours to complete.

Control parameters adjust the performance of tiaentier around the set point. As the chamber nearsethpoint,
the 3800 adjusts the chamber throttles to provis@aoth ramp to the set point. To prevent overshgaind
oscillation around the final set point, the refraton, heating, and other systems must be damp#teg approach
the set point. To maximize chamber performance,jast also compensate for lag times.

The control parameters are tuned in manual mode séme procedure is used to tune up each charreel. T
adjustments are made to the proportional bandra#edral time parameters.

Proportional Band Parameters

The proportional band parameters amarseadjustment (1 to 9,999 units) to the control alppon. These
parameters set the proportional bandwidth arouedét point for the control channel’s process WgiaAs the
process variable nears the set point, it enterpribygortional band. Once inside the proportionaidydhe throttle is
backed off in proportion to the difference betwésm set point and the current process varia¥@TE: The
proportional bands use the same units of measuteasehe process variable.

* Smaller proportional bands can result in fasterditions.

» If the proportional band is too large it can resultery slow transition times — the chamber mayangeach
set point.

» If the proportional band is too small it can resalovershoot or oscillation around the set point.

» As arule for the proportional bargmaller = fasterresponselarger = slower response. Generally, you should
adjust the proportional band to the smallest valugsible without the process variable excessivedyshooting
or oscillating around the set point.

Integral Time Parameters

The integral time parameter igine adjustment to the control algorithm. The integirme parameter is used when
the process variable nears the set point and théléhis backing off. The integral time parameddjusts the throttle
to take the droop out of the proportional bandrsgtind allows the chamber to reach the set point.

Droop is an effect, such as natural heat loss tirdle test space walls, that prevents the procagsble from
reaching the final set point. The integral timegmaeter determines how quickly the throttle willdm§usted to
compensate for droop. Without an integral time exttethe process variable will not reach or renaditine set point.
NOTE: The integral time parameter is programmable frofim@gral off) to 1,000 seconds.

* Longer integral times result in longer times toctethe set point.
» Shorter integral times result in shorter timesgach the set point.
» If the integral time is too short, the process afalé will oscillate indefinitely when it reachesthet point.

* As arule for the integral timshorter = faster responselponger = slowerresponse. Generally, shorter integral
times mean shorter transition times.

Tuning Up the Proportional Band and Integral Time Parameters

The proportional band and integral time paramaterst be “tuned up” to produce an efficient, corél
environmental test cycle. First you tune up thegprtion band for quality control near set poingrityou tune up
the integral time to achieve accuracy.
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For the optimal combination of performance and ifpiadach control channel is tuned to be criticalymped. This
occurs when the process variable overshoots thgost slightly and then oscillates around thepseit slightly
until it stabilizes at the set point. This levelamintrol becomes available only with properly tupedportional band
and integral time parameters.

When tuning up chamber parameters with two or naorgrol channels, tune up one channel at a timeyeal tuning
the proportional band parameters first. Additionadlach control channel’s reference channel shioaifdined up
first. For example, for humidity operations, turnethe temperature channel first because it isafexence channel
for the humidity channel. The control stabilitytbé temperature channel directly affects the cdstability of the
humidity channelNOTE: For most chambers channel 1 is temperature antheha is humidity.

Example Starting Parameters
Heat proportional band  2( Heat integral time 50
Cool proportional band] 4(Q  Cool integral tim 0

D
e

Record the original parameter settings

1. From the main screen, prdddN/PRG, then presMMANUAL . The manual mode screen will appear.

2. Use the left and right arrow keys to cycle throtigd values shown on the last line of the displail un
CONTROL PARAMETERS appears.

3. Press the edit icon at the end of the word
PARAMETERS. The first control parameters|
screen will appear:

4. |If needed, select the parameters screen for t
channel you are tuning by pressiagil,
CH2, or CH3.

5. Write down the heat and cool proportional
band PBand) settings.

6. PresdNEXT.
7. Write down the heat and cool integral tinketég ) settings.
Obtain a performance baseline

8. Pres<ESC until the manual mode screen
appears.

9. Use the arrow and alphanumeric keys to selg
and edit the settings for the channel you are
tuning:

a. Set the deviationdV) to 0.

b. Enter a new set poinSP) based on which
parameters you are tuning, such as a
heating set point for tuning the heating
parameters.

NOTE: When tuning parameters, the heating parameterssarally tuned before the cooling parameters.
Normally you should select the set point basechertésts you are running.

c. Setthe ramp ratdRR) to 0.
d. Disable all unnecessary auxiliaries.

e. Make sure product temperature cont®TC) is disabledNOTE: If you are tuning the temperature
channel in a temperature-humidity system, disablaitiity (HUM ) for best results.

2-4 This generic manual is not intended to be used bperate your equipment. THERMOTRON



3800 Operator Manual System Setup

10. PresRUN. The chamber will enter run manual mode.

11. Watch the process variable\) for the channel you are tuning as it approackepaint and then stabilizes for
10 to 15 minutes.

12. If the current parameter settings are correctptioeess variable will overshoot the set point slighnd then
oscillate around the set point slightly until ialsilizes at the set point.

» If the process variable oscillates near the settptiie proportional band is too small.
» If the process variable takes too long to reaclhs#igoint, the proportional band is too large.

» If the process variable undershoots the set pbgittly until it finally reaches the set point {tfever does),
the integral time is too large.

» If the process variable overshoots the set pdietjritegral time is too small.

Adjust the setting

13. To adjust the proportional band:

a. Change the set poinBP) to back the process variable away from the sktt you will use to tune the
parameter.

b. Press th€ ONTROL PARAMETERS editicon.
c. Change the heating or cooling proportional badPBand) for the channel you are tuning.

14. Repeat steps 8 through 11 to see the effect afaheproportional band setting. The ideal propogidrand
setting is obtained when the process variablelgtabinear set point (for example, witlig°C or+2% RH). As
it stabilizes, it oscillates in decreasing amowmts! it droops just above or below the set poN@TE: The
integral time function will adjust the set point apdown to compensate for this droop.

» If the process variable continues oscillating, yalineed to increase the proportional band setjtirsg
until the oscillation stops.

» If the process variable is not oscillating, youlwied to decrease the proportional band settistguijotil
oscillation begins, then increase the setting dinéloscillation stops.

15. If necessary, you can tune the current channdkgal time parameter once you have tuned the @fann
proportional band parameter.

a. Change the set point to back the process variatdg om the set point you will use to tune theguagter.
b. Press th€ ONTROL PARAMETERS editicon.
c. Change the heating or cooling integral tirtr€g) for the channel you are tuning.

16. To see the effect of the integral time settingeedsteps 8 through 11. The ideal integral timénggeis obtained
when the process variable equals the set point.

» If the process variable oscillates around the s#ttpyou should increase the integral time.

» If the process variable takes too long to achibeeset point, you should decrease the integral time

Repeat as needed

17. Once the first set of parameters (such as therftepirameters) have been tuned up, the other perafmeters
can be tuned up.

18. Once the parameters for the first channel have hewd up, the next channel’s parameters can leal tup.

19. Once you have finished tuning up all the channmelsprd the parameter settings on the duplicateenaktets
located with the Configuration Data Sheets. Keggdhvalues on record with the 3800 manual.
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Summary

When adjusting the control parameters you shodldvicthis general outline:

1. Run a heat-up test to see how the chamber conlfokscessary adjust the heat parameters.

2. Run a cool-down test to see how the chamber cantifahecessary adjust the cool parameters.

3. Run a heat-up test to see the effect of the changesstep 1. If necessary adjust the heat paramatain.
4. Run a cool-down test to see the effect of the chdram step 2. If necessary adjust the cool pararseigain.
5

Continue to run alternating heat-up and cool-doestst adjusting the heat and cool parameters @edé¢e
achieve the desired level of control.

Adjusting PTC Control Parameters

CAUTION : The 3800 programmer/controller was factory-tuned should not need to be re-tuned unless the
product requirements change enough to affect tHienpeance of the chamber. Incorrect values
could damage your equipment and/or product.

NOTE: Tuning the 3800 control parameters is a time-commsgimrocedure that will take a minimum of
two to three hours to complete.

Control parameters adjust the performance of tlaentler around the set point. As the chamber nearsethpoint,
the 3800 adjusts the throttles to provide a smoanttip to the set point. To prevent overshooting@suillation
around the final set point, the refrigeration, regtand other systems must be damped as theyagiptbe set
point. To maximize chamber performance, you musi abmpensate for lag times.

The product temperature control (PTC) control patans are tuned in manual mode. The adjustmentnade to
the gain, integral time, and offset parameters.

Gain Parameters for PTC

The gain parameter iscearseadjustment to the PTC control algorithm. The lathe gain, the longer the 3800
will wait to start slowing down the throttle as tlo@d temperature approaches the load set point.

maximum offset

gain =
proportional band

For example, if the maximum offset is°@and the desired proportional band 1€ 5the gain would be set to
10°C/5°C = 2.

The temperature channel will still perform using Hir parameters, but the offset parameters catfiteotet point of
the temperature channel in relation to the PTC chsset point. When a PTC program is run, thepenature
channel immediately cycles beyond the set poirthbymaximum offset. With the chamber air at maxinuoffaet,
the product cycles toward the final set point &hiaximum rate. The temperature channel remaitige ahaximum
offset above the PTC channel’s set point untilgteduct temperature enters the proportional baad fireal set
point. The throttle of the temperature channeéduced in relation to the PTC channel until thalfset point is
reached.

The gain parameter is related to the time consthtiite load. The greater the time constant of dlael | the more
gain is required to change the temperature ofdhd.lIncrease the gain parameter for a fasterriesgbnse.
Additionally, a higher gain causes the load to prtipn into the set point when the temperaturdaser to the final
set point.

As a rule for the gain settingmaller = slowerresponsedarger = faster response. Generally, you will want the
largest gain setting possible without the procestable excessively overshooting the set point.
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Integral Time Parameters for PTC

The integral time parameter idiae adjustment to the PTC control algorithm. The indétjme parameter is used
when the process variable nears the set pointrenthtottle is backing off. The integral time paeder adjusts the
throttle to take the droop out of the proportiobahd setting and allows the chamber to reach theoset.

Droop is an effect, such as natural heat loss tirdle test space walls, that prevents the procagsble from
reaching the final set point. The integral timegmaeter determines how quickly the throttle willdm§usted to
compensate for droop. Without an integral time exttethe process variable will not reach or renaditine set point.
NOTE: The integral time parameter is programmable frofim@gral off) to 1,000 seconds.

» Longer integral times result in longer times toctethe set point.
» Shorter integral times result in shorter timesgach the set point.

« If the integral time is too short, the process afalé will oscillate when it reaches the set poimd will continue
to oscillate indefinitely.

* As arule for the integral timshorter = faster responselonger = slowerresponse. Generally, shorter integral
times mean shorter transition times.

Offset Parameters for PTC

The offset is the number of degrees Celsius trmaithtemperature set point will be allowed to extthe load
temperature set point when attempting to movedhd temperature to the new load set point. Thebéffows the
air temperature channel to overshoot the set fyinip to+100°C.

» Larger offsets can result in faster transitions.
» If the offset is too large it can result in oversfi@and may trip process alarms.

» As arule for the offsesmaller = slower(less aggressivelarger = faster (more aggressive). Generally, you
should adjust the offset to the highest value fpbssiithout the process variable excessively ovarthg the
set point.

The maximum offset should be programmed to allesvdiiamber air to overshoot the final value by anwarhthat
will not damage any portion of the load. For exaenfithe final set point is +10CQ and the load could be damaged
by temperatures above +0) then the maximum heat offset should be®€10

CAUTION: : It is your responsibility to program the offsellwe correctly to avoid damaging any products uneksr
Tuning Up the PTC Gain, Integral Time, and Offset Rarameters

The gain, integral time, and offset parameters mastuned up” to produce an efficient, controlea/ironmental
test cycle. First you tune up the gain parameteqtality control near set point, then you tunehmpintegral time
and offset parameters to achieve accuracy.

For the optimal combination of performance and ifpadach control channel is tuned to be criticalymped. This
occurs when the process variable overshoots thgogdtslightly and then oscillates around thepgsit slightly
until it stabilizes at the set point. This levelawintrol becomes available only with properly tufsC control
parameters.

NOTE: The PTC parameters should be tuned only afteritheraperature control parameters have been tuaret],
only with a product load in the chamber.

Example Starting Parameters
Heatgain | 3.0 Heat integral tim¢ 200 Heat offget | 0
Coolgain | 3.0| Coolintegraltimg 400 Cool offset -10
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Record the original parameter settings

1.
2.

8.
9.

From the main screen, preéd®N/PRG, then pressMANUAL . The manual mode screen will appear.

Use the left and right arrow keys to cycle throtigh values shown on the last line of the displait un
CONTROL PARAMETERS appears.

Press the edit icon at the end of the WBARAMETERS. The first control parameters screen will appear.

Select the parameters screen for the PTC
channel, usually channel 8Id3). The heat
and cool gain parameters screen will appear

Write down the heat and cool gain settings.
PressNEXT.

Write down the heat and cool integral time
settings.

PresdNEXT.

Write down the heat and cool offset settings.

Obtain a performance baseline

10.

11.

12.
13.

14.

Pres€=SC until the manual mode screen
appears.

Use the arrow and alphanumeric keys to seld
and edit the settings for the PTC channel
(usually channel 3):

a. Set the deviationd{V) to 0.

b. Enter a new set poinsP) based on which Al e BEAD
parameters you are tuning, such as a
heating set point for tuning the heating
parameters.

NOTE: When tuning parameters, the heating parameterssarally tuned before the cooling parameters.
Normally you should select the set point basedhertésts you are running.

c. Setthe ramp ratdRR) to 0.
d. Disable all unnecessary auxiliaries.

e. Make sure product temperature cont®TC) is enabledNOTE: If you are tuning the PTC channel in a
temperature-humidity system, disable humidityJMM ) for best results.

PressRUN. The chamber will enter run manual mode.

Watch the PTC channel’s process variaBl¥)(as it approaches set point and then stabilize$Fdo 15
minutes.

If the current parameter settings are correctptioeess variable will overshoot the set point $higand then
oscillate around the set point slightly until ialsilizes at the set point.

» If the process variable oscillates near the settptiie gain setting is too small.
» If the process variable takes too long to reactséigoint, the gain setting is too large.

» If the process variable undershoots the set pbgittly until it finally reaches the set point {tfever does),
the integral time is too large.

» If the process variable overshoots the set pdietjritegral time is too small.
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Adjust the setting

15. To adjust the gain:

a. Change the set poinBP) to back the process variable away from the sktt you will use to tune the
parameter.

b. Press th€ ONTROL PARAMETERS editicon.
c. Change the heating or cooling gai®ain) for the channel you are tuning.

16. Repeat steps 10 through 13 to see the effect afdhegain setting. The ideal gain setting is oladiwhen the
process variable stabilizes near set point (formgta, within£2°C). As it stabilizes, it oscillates decreasing
amounts until it droops just above or below thepsgtt. NOTE: The integral time function will adjust the set
point up or down to compensate for this droop.

» If the process variable continues oscillating, yolineed to decrease the gain setting just uhél t
oscillation stops.

» If the process variable is not oscillating, youlwited to increase the gain setting just until lz@n
begins, then decrease the setting until the osoitistops.

17. If necessary, you can tune the current channdkgal time parameter once you have tuned the efargain
parameter.

a. Change the set point to back the process variatdg om the set point you will use to tune thegagter.
b. Press th€ ONTROL PARAMETERS editicon.
c. Change the heating or cooling integral tirt€g) for the channel you are tuning.

18. To see the effect of the integral time settingeedsteps 10 through 13. The ideal integral tintnggeis
obtained when the process variable equals theoget p

» If the process variable oscillates around the s#ttpyou should increase the integral time.
» If the process variable never achieves the set,pgin should decrease the integral time.

19. If necessary, you can tune the current channeléebparameter once you have tuned the channetisagd
integral time parameters.

a. Change the set point to back the process variaidg om the set point you will use to tune thegagter.
b. Press th€ ONTROL PARAMETERS editicon.
c. Change the heating or cooling offséfffst) for the channel you are tuning.

20. To see the effect of the offset setting, repeatssi® through 13. The ideal offset setting is ol#diwhen the
process variable equals the set point.

» If the process variable overshoots the set poou,should decrease the offset.

» If the process variable undershoots the set pyint,should increase the offset.

Repeat as needed

20. Once the first set of parameters (such as therttgeptirameters) have been tuned up, the other parameters
can be tuned up.

21. Record the parameter settings on the duplicateemsleets located with the Configuration Data Shé&atep
these values on record with the 3800 manual.
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Summary

When adjusting the PTC control parameters you shimlilow this general outline:

1. Run a heat-up test to see how the chamber conlfokscessary adjust the heat parameters.

2. Run a cool-down test to see how the chamber cantifahecessary adjust the cool parameters.

3. Run a heat-up test to see the effect of the changesstep 1. If necessary adjust the heat paramatgin.
4. Run a cool-down test to see the effect of the chdram step 2. If necessary adjust the cool pararseigain.
5

Continue to run alternating heat-up and cool-doestst adjusting the heat and cool parameters @edé¢e
achieve the desired level of control.

Setting Process Alarms

Each channel of the 3800 can be programmed toadetan alarm if the temperature, humidity, or offreccess
variable exceeds high or low limits you selecthd variable exceeds the high or low limit, the @&dters stop
mode.

Factory-specified limits are programmed into th@@8T he typical factory settings for temperatureafdity systems

are -87C to +192C and 0 to 100% RH.

CAUTION: Itis your responsibility to set process alarm limits appropiate for your product. Process alarms
will not guarantee the safety of your product. To potect your product from temperature extremes, youmust
properly configure and use a product protection deice such as a Therm-Alarm. If you are testing expesive

products, you should have an additional back-up prduct protection device.

1. From the main screen, préSETUP, then
pressALARMS . The process alarm screen
will appear:

2. Use the arrow and alphanumeric keys to selg
and edit the alarm limit settings.

3. To view the process alarms for channel 2 or
channel 3, presSH2 or CH3.
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Changing the Access Level or Password

The access level function allows you to select femwen different levels of access to the 3800 fanst The
following table provides a general overview of whianctions are available at each access level.

Level Name Functions Available
0 Locked All functions are locked out. Most infornmatimay be viewed but not edited.
1 User level 1 Program run, stop, and hold modesisabled.
2 User level 2 Manual mode operation is enabled.
3 Programmer Program creation/editing and clockrggtire enabled.
4 Lab manager System parameters, process alarmsystiedn events can be set.
5 Calibration lab Calibration, manual throttle, aritley functions are enabled.
6 View configuration | Allows the user to view (but redit) configuration settings.

Authorized users can set the access level usipgaad password. Once the current password iseghténe
authorized user can also select a new password.

1. From the main screen, preéSETUP, then
pressMORE, then preséCCESS.

2. The password screen will appear:

» If no password has been set, prd&s<T.

» If a password has been set, use the
alphanumeric keys to enter the password
then presdNEXT .

3. Ifthe password has been entered correctly, t
screen will appear:

4. To change the password, go to step 7 below

To change the access level, présR
repeatedly until the desired access level is
displayed.

6. Pres€ESCto save the new access level and
exit.

7. To change the password, pr€&ORD. This
screen will appear:

8. Enter the new password. The password may
consist of up to 20 keystrokes.

9. PresdNEXT. Enter the new password again
and pres©OK.

10. Pres€ESC to exit.
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Viewing Computer Interface Settings

1. From the main screen, preéSETUP, then
pressMORE, then pres€MP 10. The
computer interface screen will appear:

2. To view the current settings, preSETUP,
then presdNEXT to cycle through the settings

3. For information on computer interface setup
and diagnostics, refer to t8800 Computer
Interface Manual.

Configuring System Events

System events monitor variables, such as temperatuhrottle, and turn digital outputs on or offsed on the state
of the monitored variables. System events 1 thragughe available for your use.

Each system event must be configured with somd of the parameters listed in this section. Theaemeters
specify the control points for the selected lodike following table explains the meaning of eactheke relative to
the logic type selected.

Logic Type Low/Off High/On

Range (RNG)| The low value of the active range. Tlgh hialue of the active range.

Point (PNT) | The off point, which may provide hystsse The on point.

The duty cycle. The percent of the period
Duty cycle | The time period. The total time from one on | during which the system event will be
output (DCY) | cycle to the next. activated.

Repeat cycle | The off time. The amount of time the system | The on time. The amount of time the systefn
timer (RCY) | event will be deactivated. event will be activated.

NOTE: The low/off and high/on parameters are unitles®yTdssume the units of the variable selected, outes
in the case of the timers.

System Event Parameters Defined

1. Channel Ch for control channeldyin for monitor channels) identifies the channel agged with the system
event. Control channels 1 through 8 and monitonoks 1 through 8 can be used to trigger systemteve
Selecting unusedifiu) indicates that the system event is not used.stegay event will only be active when the
channel associated with it is selected and running.

2. Variable {/ar) indicates which variable the 3800 will monitor fbe selected channel. The available variable
types are:

. Process variablgWar): The system event uses the selected channelegswariable to trigger the
event. Any value within the range of the selectenitiol channel can be used.

. Set point §etP): The system event uses the selected channefmadtto trigger the event. Any value
within the range of the selected control channellmaused.

. Output throttle Throt): The system event uses the selected channetitléhto trigger the event. The
range is -100% throttle to +100% throttle.

. Control deviationDev): This variable is the process variable minussiepoint. This variable uses the
same unit of measurement as the process variatlsedrpoint.
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3. Logic indicates the type of system event. This parantetrmines when the 3800 will activate and deatgiv
the system event. The available logic types are:

Range The system event output will be activated whenwuriable is within the selected range (between
the low and high parameters, inclusive).

Point: The system event output will be activated whenwhriable is at the on point, and deactivated when
the variable is at the off point. This provides soswitching hysteresis when required. The relatalaes
of the on point and the off point determine theidaap follows:

On Point = Off Point

Var < Off Off < Var < On Var=0n

Deactivate No Change Activate

On Point < Off Point

Var< On On < Var < Off Var = Off

Activate No Change Deactivate

Duty Cycle output: This type of system event will providewdse output based on the low and high
settings. The low/off setting specifies the outpyiteriod in minutes, and the high/on setting spethe
output’s duty cycle (percentage on). For examplewdoff setting of 1.0 with a high/on setting d3.9
will provide a 50% duty cycle pulse with a periodome minute (the output will be activated for 30
seconds and deactivated for 30 seconds.)

Repeat Cycletimer: This type of system event will provide aighle pulse with an adjustable on/off time
setting. This type of system event is very sinmtitathe duty cycle type, except that the parameterset
differently. The low/off setting specifies the difine in minutes, and the high/on setting specifieson

time in minutes.

4. Low or off point Low/Off)
5. High or on point High/On)

Setting Up System Events

1.

From the main screen, preSETUP, MORE,
MORE, then pres§YSEV. The first system
event setup screen will appear:

Press the number of the system event you wj{
to configure. To see the next two system
events, pressiORE.

Before you change any system event
parameters, you should record the original
settings.

To change the channeZlf), variable Yar), or
Logic settings:

a.

Use the arrow keys to highlight the
desiredfield.

Use theCLR key to cycle through the list
of choices.

To go on to the.ow/Off andHigh/On
settings, presslEXT .
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5. To change th&ow/Off or High/On settings:

a. Use the arrow keys to highlight the
desired parameter.

b. Use the alphanumeric keypad to enter a
new value.

c. To reject the new value, preESC.
d. To accept the new value, pr&SNTER.
e. PresESCto exit.

6. Keep these values on record with the programmetrigiter manual.

Viewing the Network Setup

1. From the main screen, préSETUP, MORE,
MORE, then presSIET. The network setup
screen will appear:

2. For information on network setup, refer to the
3800 Computer Interface Manual.
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Calibrating the Therm-Alarm Input

NOTE: This calibration procedure requires a type ‘T’ thecouple simulator. Before beginning any calibmatio

10.

CAUTION: The screen shots on this page displa
the factory-set Therm-Alarm default settings. It is
your responsibility to changes these settings to
properly protect your product.

procedure, make sutke 3800 programmer/controller’s temperature sisadet to Celsius.

From the main screen, preéSSATUS, then use the left and right arrow keys to cybtedgh the values shown
on the last line of the display unilONITR |SERVCE | T-ALRM appears.

PressT-ALRM . The Therm-Alarm status
screen will appear:

Before you change any alarm limits, record t
original settings.

PressSETUP. The Therm-Alarm
configuration screen will appear:

To avoid nuisance alarms, set thigh Limit
to +300C and thd_ow Limit to -150C as
follows:

a. Use the arrow keys to select the desired
value.

b. Use the alphanumeric keys to enter a ne
value.

* To reject the new value, preESC.
e To accept the new value, pr&SNTER.
Locate the Therm-Alarm in your chamber. See thiunsentation drawing in your chamber manual.

PressCAL . The first Therm-Alarm calibration
screen will appear:

Follow the instructions on the screen, pressi
NEXT after each step is complete.

When you are finished, disconnect the
simulator.

Repeat steps 5.a and 5.b to returnHigh
Limit andLow Limit settings to their original
values.
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Adjusting the Real Time Clock Settings

The real time clock keeps track of the time ane d&he time and date are used for reference aagetkprogram
start.

1.

From the main screen, preSETUP, MORE,
MORE, MORE, thenCLOCK . The real time
clock screen will appear:

PresDATE or TIME .

Use the left and right arrow keys and the
numeric keypad to enter a new date or time.

The 3800 has a leap year function, eliminati
the need to reset the date after February 29
each leap year.

For the time, use a 24-hour clock, which
displays 8:06 p.m. as 20:06.

To load any new date or time setting, pré&d.

To return to the setup screen, preS.
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Viewing the Monitor Channels Readings

The monitor channels screen allows you to viewdad-time environmental readings of the input cledsin
configured as monitor-only channels. The 3800 carehup to eight monitor channels. Monitor channeésl the
same input types as control channels. For morerirdtion on your chamber’s monitor channels, redeyaur
chamber manual.

1. From the main screen, préSSATUS then
pressMONITR . The monitor channel screen
will appear:

2. To view any other monitor channels, press
NEXT.

Service Status Functions

The service status functions include service messagd run times. Service messages allow you tfy yoturself
of certain events. Up to four service messagedeaset up. Run times list how many hours each aidras run.

1. From the main screen, preéSSATUS, then
use the arrow keys to cycle through the valug
shown on the last line of the display until
MONITR |SERVCE |T-ALRM appears:

2. PressSERVCE. The service status screen wil
appear:

e To view, reset, or set up service messag
pressMESG and go to step 3.

* To view run times, pre&2UN TIME .

3. The first service message screen will appear

* To cycle through the service messages,
pressNEXT.

* Toreset the time left in a selected
message’s service interval, prédsSET.

* To set up a service message, press
SETUP and go to step 4.
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4. The selected service message setup screen
appear:

5. To change the text of the message that will b
displayed when the interval setting expires, u
the alphanumeric keypadOTE: Service
messages can be up to 19 characters long.

For example, to change a service message tf
CHECK SIGHTGLASS:

a. Press thd key on the alphanumeric
keypad. The letterd, B, andC will
appear on the last line of the display:

b. Pressthe&.

c. Repeat this process for the rest of the te
NOTE: For the space, press the &
key, then presSPACE.

d. If you enter the wrong letter or number, pré€&sR to delete your last entry.
e. To reject the new text and restore the original, teressESC.
f. To accept the new text, preSBIT.

6. To change the chamber system to monitor:

a. Use the left or right arrow key to select
the Systemfield. A down arrow will
appear:

b. Use theCLR key to cycle through the
available choices.

When the selected system has run the numb
of hours set unddnterval, the service
message will be displayed.

7. To change the time until the selected system
needs to be serviced:

a. Use the left or right arrow key to select
thelnterval field.

b. Use the alphanumeric keypad to enter a
interval time.

8. To return to the setup screen, preS.
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Viewing Diagnostic Screens

Access to the diagnostic screens is provided tmvajbu to troubleshoot your chamber with the aasist of a
Thermotron Technical Liason.

1. From the main screen, préSETUP, MORE,
MORE, MORE, thenDIAG. The first
diagnostics screen will appear:

2. Please call the Thermotron Product Support
group at (616) 392-6550 between 8:00 a.m.
and 4:30 p.m. Eastern Standard Time for
assistance.
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Section 3: Programming the 3800

The 3800 provides programmed control of the tempezaand other process variable cycling operationgour
chamber. This section provides a general descnigtigprogrammed cycling and programming option8p¥eed by
step-by-step programming procedures.

Programmed Cycling

The basic purpose of a chamber is to cycle prodhotsigh a wide range of environmental conditions.

» During temperature or quality testing, temperatanas other process variables are changed at disgetite to
verify product performance.

» During stress screening, process variables aregeldazms quickly as possible to force any earlyféifeires on
each product.

In two-channel mode the 3800 is programmed to cbhtrmidity as well as temperatufdOTE: Other operations,
such as electronic testing of the products, arearohction of the 3800.

To perform process variable cycling, programs aiittem to control the chamber. Each program is mauef
intervals. Each interval runs the chamber fromnétiai value to a final value in a specified amoahtime. An
interval’s time can vary up to 99 hours, 59 minu&ksseconds, and is limited only by the speedaantier can reach
a given parameter. Refer to your chamber’s perfooaapecifications to determine change rates.

Each basic interval is programmed with the follogvemtries:

2. Initial value (V) is the starting value of the set point for thiegram. Initial values can be edited only in
interval 1. After the first interval, the initiablue is always the final value of the previous rvaé

Final value FV) is the ending value of the set point for thiemal.

4. +/- deviations PV) control how far you will allow the temperatureather process variable to be from set
point. The deviations will be monitored and theid&an alarm will activate if the values are exce@dNOTE:
In an interval with guaranteed so@kSoak enabled, the program will wait in the intervatiball deviations
are satisfied before moving on to the next interval

5. Auxiliary relays in auxiliary group 1Xux Grpl) and auxiliary group 2Xux Grp2) may be enabled or disabled
by pressing the number corresponding to the desugdiary relay. For more information, refer touo
chamber manuaNOTE: Auxiliaries are active only when the 3800 is rimgn

6. Time is the duration of the interval. This value cotgroow fast the set point is to be cycled fromiahivalue
to final value.

The image to the right illustrates a sample _
temperature program with seven intervals. Eact &8 |
interval represents an action or condition inside 50 |
the chamber. The first interval ensures the a9 |
:
1
1

chamber reaches a given starting temperature, ]

this case 2TC. The second interval increases 387
(“ramps”) to the next required temperature of =z@-
30°C. The third interval maintains that ]

) ) . 18
temperature for five minutes. The fourth interval .
lowers the temperature to °XD. The fifth interval 8-

holds the temperature for five minutes. The sixt_ 3 g

interval raises the temperature td@0with the 1

seventh interval holding that temperature for fivi- =05 ' ' ' ' " am
minutes.
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Along with raising, lowering, and holding the chaenlbemperature, each interval lasts a specifiegtteof
time. The time a temperature is held depends opritéuct being tested at that temperature. Thétiota of
the sample temperature program shown is 40 minutes.

The interval time has two methods of control:

a. If you enter arime greater than zero, the 3800 performs a temperedunp. This cycles the temperature
evenly to the final temperature within the prograsdntime. If too short a time is programmed, the®80
will transition to the next interval when the timens out anyway.

b. If you enable guaranteed so@kSoak) and set one or more deviatiom®.), the program will wait in the
interval until all deviations are passed beforengain to the next interval.

7. Sequential programming is selected by allowing38@0 to move forward to the next sequential interva
Programmed looping is selected by usingltbep To andNum Loops valuesLoop To indicates the interval
to loop back to after completion of the curreneimtl. Num Loopsis the total number of times the
programmed loop will be executed.

TheLoop To value is valid only if it is less than or equali@ number of the current interval, and if dem
Loops value is greater than 1. The interval will actyddlop back to the target interval thierm Loops value
minus 1. The following rules apply to looping:

* The target interval may be the target of anothep|dut must not cross into another loop. (Whewoa lis
crossed, the target interval is between the beggnimterval and the ending interval of the loop).

* Nested looping is legal. In nested looping, onglet@rts and finishes inside another loop. Botlpsocan
have the same target interval.

» The final value of the looping interval should be same as the initial value of the target interval
* The maximum number of separate loop patterns mgram is 32.

8. PTC enables or disables the product temperature daystem. Product temperature control uses the load
temperature (usually channel 3) to control the obhf air set point for faster load stabilization.

9. Humidity enables or disables the humidity system. The hityrggistem should be enabled only in the normal
temperature range {C to +100C).

Using the above program entry steps, a relativeiyglex program can be written. Repetitive testshmatooped
and repeated rather than rewritten. Fast temperafunles can be programmed using the guarante&drsethod.
Controlled temperature cycles can be programmedyubke ramp method.

During two-channel (such as temperature/humidipgrations, the program becomes more complex. Hzatmel's
variable is programmed with an initial value anthfivalue. During guaranteed soaks both channelbegrogrammed
with a deviation. All deviations must be satisflaefore the 3800 moves to the next interval.
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Creating a New Program

1.

From the main screen, pred&N/PRG, then
pressPROG. The current program list screen
will appear:

Select the program slot (suchRg 1) you
want to create the program in. Use @leR
key to cycle through the 10 program slots.

NOTE: To delete an existing program and
empty its program slot, see “Deleting a
Program” later in this section.

When you have selected an empty program
slot, pressNEW. This screen will appear:

e To load one of the pre-programmed testd
included with the 3800, pre®PT and
follow the instructions in “Loading a Pre-
Programmed Test,” later in this section.

e To create a new program, pré&dsANK .
This screen will appear:

There are two ways to select values to edit fq
this interval. You can use the left and right
arrow keys to cycle through the values, or yo
can use the alternate functions of the
alphanumeric keys to jump directly to varioud
groups of values. Each of the following
alphanumeric keys, when pressed repeated|
displays one or more values:

e 1/CH 1: Shifts to channel 1 values
e 2/CH 2: Shifts to channel 2 values
e 3/CH 3: Shifts to channel 3 values

NOTE: EnablingHumidity disablesPTC and the PTC channel. EnabliR§ C disablesHumidity and the
humidity channel. WheRTC is enabled, only the values for the PTC channelbeaedited.

e 4/VALUE: Initial value (V), final value FV), and deviationV)

* 5/TIME : The length of the current interval

e 6/AUX: Auxiliary relays in auxiliary group 1Aux Grpl) and auxiliary group 24ux Grp2)
*  7/INT: Insert Interval? andDelete Interval?

e 8/LOOPS: Loop toandNum Loops

* 0/OPTIONS: Product temperature contré?TC), Humidity , and guaranteed soak$oak)
To change a displayed value:

a. Pres<EDIT.

b. If a solid cursor appears next to the value, usentimeric keypad to edit the value.
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c. Ifadown arrOV\E appears next to the value, prédR to toggle the setting on or off.
d. To reject the new value and restore the previolusypres€ESC.
e. To save the new value, presNIT.

6. The following list describes the editable programues:

a. For initial value [V) enter the starting value for each active chasrsst point for this intervaNOTE:
After interval 1 the initial value will always bké final value of the previous interval and carbeedited.

b. For final value EV) enter the ending value for each active chansetfgpoint for this interval.

c. +/-deviationsDV) control how far you will allow the selected chatis process variable to be from set
point. Enter a positive number only — the 3800 withnitor both plus and minus deviations and aativat
the deviation alarm if the values are excee@&aTE: In an interval with guaranteed so&kSoak)
enabled, the program will wait in the interval liatl deviations are satisfied before moving onhe next
interval.

d. Auxiliary relays in auxiliary group 1Aux Grpl) and auxiliary group 24ux Grp2) may be enabled or
disabled by pressing the number correspondingaad#sired auxiliary relay. For more informatiorfereo
your chamber manualOTE: Aukxiliaries are active only when the 3800 is rumgn

e. ForTime enter the length of this interval. To do this,ezrthe number of hours, press thekey, enter the
number of minutes, press thekey, and enter the number of seconds. The maximtarval time is 99
hours, 59 minutes, 59 seconds.

f.  ForLoop To enter the number of the interval you want to lbapk to after the current interval is complete.
For programmed looping this number must be less ¢tnaqual to the current interval number, and the
Num Loops value must be greater thanNIOTE: If no loops are programmed, theop To field displays
the number of the next interval.

g. ForNum Loopsenter the number of times you want the programimepl to be executed. A loop can be
repeated up to 300 times. Up to 32 separate lotiprpa can be used per prograd®TE: The interval
will actually loop back to the target interval tNem Loops value minus 1.

h. PTC enables or disables the product temperature dasystem. PTC uses the load temperature (usually
channel 3) to control the channel 1 air set painfdister load stabilization.

i. Humidity enables or disables the humidity system. The hityrsgistem should be enabled only in the
normal temperature range®(@to +100C).

NOTE: EnablingHumidity disablesPTC and the PTC channel. EnabliR§ C disablesHumidity and the
humidity channel. WheRTC is enabled, only the values for the PTC channelbsaedited.

j- Ifyou enable guaranteed so@kS3oak) and set one or more deviatiom¥\.), the program will wait in the
interval until all deviations are passed beforengain to the next interval.

k. Toinsert a new interval following the current int@l, pressNSERT whenlnsert Interval? appears. To
confirm your decision, pres¢ES.

I.  To delete the current interval, pra38LETE whenDelete Interval? appears. To confirm your decision,
pressYES.

7. When all the settings for this interval are acchlgtaadvance to the next interval by presssm@PINT . To
confirm your decision, pres¢ES. Repeat steps 4 through 6 for each interval optbgram. The maximum
number of intervals is 30NOTE: Once one or more intervals have been created¢cgnunove back and forth
between intervals by pressif@REV andNXTINT .

8. When all intervals have been entered, pEESE to exit programming mode. To confirm your decisipress
YES.
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Loading a Pre-Programmed Test

1. From the main screen, preddN/PRG, then
pressPROG. The current program list screen
will appear:

2. Select the program slot (suchRg 1) you
want to load the program into. Use BER
key to cycle through the 10 program slots.

NOTE: To delete an existing program and
empty its program slot, see “Deleting a
Program” later in this section.

3. PresdNEW. The create a new program scree
will appear:

4. To load one of the pre-programmed tests
included with the 3800, pre®PT. The pre-
programmed tests screen will appear:

5. Use theCLR key to cycle through the
available pre-programmed tests.

6. When the desired test is displayed, press
LOAD. The test will be loaded into the
program slot selected in step 2 above. To
rename the program, see “Editing a Program!
Name” later in this section.
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Editing a Program Name

1. From the main screen, preéddN/PRG, then
pressPROG. The current program list screen
will appear:

2. Select the program you want rename. Use th
CLR key to cycle through the 10 program
slots.

3. When the program you want to rename is
displayed, presslAME . The edit program
name screen will appear:

4. Use the keypad to enter a new program nam
Program names can be up to 12 characters
long.

For example, to rename the progra®AD 1:

a. Press thd key on the alphanumeric
keypad. The letter3, K, andL will
appear on the last line of the display:

b. Pressthd.

c. Repeat this process for the rest of the ng
name:

e For O, press$, thenO.
* For A, presd, thenA.
e For D, pres®, thenD.

» For the space, press the & key,
then presSPACE

* For1, press 1.

5. If you enter the wrong letter or number, press
CLR to delete your last entry.

6. To reject the new name and restore the originalengmesESC.

7. To accept the new name, pré&ssT.
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Viewing or Editing a Program

1.

From the main screen, pred&N/PRG, then
pressPROG. The current program list screen
will appear:

Select the program you want to view or edit.
Use theCLR key to cycle through the 10
program slots.

When the program you want to view or edit ig
displayed, pres&DIT. This screen will
appear:

There are two ways to select values to view orfedieach interval. You can use the left and ribw keys to
cycle through the values, or you can use the aterfunctions of the alphanumeric keys to jumpatiygo
various groups of values. Each of the followinghalpumeric keys, when pressed repeatedly, displagy®p
more values:

* 1/CH 1: Shifts to channel 1 values

*  2/CH 2: Shifts to channel 2 values

» 3/CH 3: Shifts to channel 3 values

* 4/VALUE: Initial value (V), final value FV), and deviationV)

e 5/TIME : The length of the current interval

*  6/AUX: Auxiliary relays in auxiliary group 1Aux Grpl) and auxiliary group 24ux Grp2)
* 7/INT: Insert Interval? andDelete Interval?

» 8/LOOPS: Loop toandNum Loops

e 0/OPTIONS: Product temperature contré?TC), Humidity , and guaranteed soak$oak)
To edit a displayed value:

a. Pres<EDIT.

b. If a solid cursor appears next to the value, usentimeric keypad to edit the value.

c. Ifadown arromﬁ appears next to the value, prédR to toggle the setting on or off.
d. To reject the new value and restore the previolsypres€ESC.
e. To save the new value, presNIT.

NOTE: You can move back and forth between intervalptagsingPREV andNXTINT . For more
information on editable program values, see step“€reating a New Program” earlier in this section
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Deleting a Program

1.

From the main screen, pred&N/PRG, then
pressPROG. The current program list screen
will appear:

Select the program you want to delete. Use t
CLR key to cycle through the list of programg

NOTE: Deleting a program created by loadin
a pre-programmed test only removes those
intervals from the selected program slot. The
pre-programmed tests themselves, which ard
stored in the 3800’s memory, cannot be deleted.

When the program you want to delete is
displayed, presBEL. The confirmation
screen will appear:

To permanently delete the program, press
YES.

NOTE: Deleting a program removes only the
program’s intervals. The program name is no
removed from the program list. To rename a
program, see “Editing a Program Name”
earlier in this section.
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Section 4: Therm-Alarm Functions

The Therm-Alarm is a redundant protection systeathETherm-Alarm has one temperature channel ancaieay
have one linear analog channel. The Therm-Alarmdesiect undesirable conditions at the products ured and
alert you with audible and visible alarms. The The&klarm can also disconnect power to the produetsdtested
and to the chamber heating and cooling mechanisms.

The Therm-Alarm’s temperature channel uses a thewoqe to monitor the temperature at the productieutest.
Likewise the Therm-Alarm’s analog channel monitibres signal from an analog sensing device (humiktysor,
accelerometer, etc.). If the product temperatuth®m@nalog signal exceeds either the high or imitd, the Therm-
Alarm disables the control circuit at the chamhezutators. This cuts off power to the control diitcy.

In the following instructions “input temperaturegfers to the temperature of the product being degteeasured by
the input thermocouple). “Limit temperature” reféoshe adjustable high and low temperature settitdgnalog
signal” refers to the analog channel’s signal. “kgdimit” refers to the adjustable high and lowadog channel
limit settings. An alarm occurs if the input temgteire reaches a limit temperature or the analatpbkigaches an
analog limit.

CAUTION: Itis your responsibility to set Therm-Alarm limits appropriate for your product, and to properly
place any Therm-Alarm thermocouples or analog senss. When used properly, the Therm-Alarm is an
effective product protection device; however, it isiot a fail-safe device and will not guarantee theafety of
your product. If you are testing expensive productsyou should have an additional back-up product
protection device. If you are testing products witHive electrical loads, you should install additioal power
cutoffs. Please call Thermotron Industries if you hve any questions on additional product protection.

This section includes a description of the Therraril operating modes, instructions for setting @ Ttherm-
Alarm, instructions for muting and resetting alaraswell as calibration instructions.

» For calibration instructions, see “Calibrating tHgerm-Alarm Input” in Section 2 of this manual.
*  For Therm-Alarm hardware setup instructions, se&80 Technical Manual.

e For information on operating the Therm-Alarm frorh@st computer, see ti3800 Computer Interface Manual.
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Therm-Alarm Operating Modes

The Therm-Alarm stays iscanning modeas long as the input
temperature and analog signal are within the aabdptrange between

the high and low warning settings. 140C

Alarm Mode
Temperature warning modeoccurs when the input temperature come 130C

within the warning temperature band of a limit tergiure or the analog

signal comes within the warning band of an anailog.| (For 120C
information on setting the warning band, see “Clamthe Therm-

Alarm Settings” later in this section.) The chambeating and cooling  119¢C
systems continue to operate during this mode.ighntiode the Therm-

Alarm is automatically reset when the conditiort #eused the mode is oo

Warning Mode

removed.

The Therm-Alarm goes intalarm mode as soon as the input 90T
temperature or analog signal exceeds the highwotitoits by more than

five units. (For information on setting the tempara or analog limits, =~ 80T

see “Changing the Therm-Alarm Settings” later iis gection.) This

mode also occurs if the limit is exceeded by less fiive units and the ~ 70T ]
nuisance alarm timer has timed out. During alarnden¢he Therm- > Scanning Mode
Alarm disconnects power to any circuit wired thrbitg mechanical 60T
relay contacts. If the input temperature or anaiggal causes an alarm

and then returns to an acceptable level, the Thdamm must be reset 50C
to exit from alarm mode. For information on resgjtthe instrument, see
“Alarm Mute and Reset Mode Functions” later in théstion. 40C

Open thermocoupleoccurs when the input thermocouple is not

. . : . 30C
connected or is opened. During this mode the Th&larm disconnects
power to any circuit wired through its mechanieday contacts. In this 20C
mode the Therm-Alarm is automatically reset whendbndition that
caused the mode is removed.

10T Warning Mode
Failure mode occurs if the Therm-Alarm detects a problem wititén

own circuitry. During this mode the Therm-Alarmdiginects powerto 0T
any circuit wired through its mechanical relay cmts. Alarm Mode
-10C

High limit: +130C
Low limit: 0C
Warning bandwidth: 15C

Positioning the Input Thermocouple or Analog Sensor

A long wire connects the input thermocouple or agalensing device to the Therm-Alarm. Becauseilhortant
to measure the conditions of the product itselfj yaust place the thermocouple or analog sensocthjiren the
product being tested, or as near to the produpbssible.

CAUTION: Itis your responsibility to properly place any Therm-Alarm thermocouples or analog sensing
devices. When used properly, the Therm-Alarm is aeffective product protection device. However, it isiot a
fail-safe device and will not guarantee the safetyf your product. If you are testing expensive prodats, you
should have an additional back-up product protectia device. If you are testing products with live eletrical
loads, you should install additional power cutoffsPlease call Thermotron Industries if you have any
guestions on additional product protection.
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Viewing the Therm-Alarm Status

1. From the main screen, preéSSATUS, then
use the arrow keys to cycle through the valug
shown on the last line of the display until
MONITR |SERVCE |T-ALRM appears.

2. PressT-ALRM .

e If your 3800 is equipped with one Therm
Alarm, go to step 3.

» If your 3800 is equipped with more than
one Therm-Alarm, this selection screen
will appear. If needed, prebsXT TA
until the Therm-Alarm you want to view ig
displayed, then pre&TATUS.

3. The Therm-Alarm status screen will appear:

e Hi (high alarm limit) and.o (low alarm
limit) indicate the temperature and analo
limits that, if exceeded, will cause a
Therm-Alarm trip. For information on
editing these limits, see “Changing the
Therm-Alarm Settings” later in this
section.

» Tempis the current temperature at the
product under test as measured by the input theyumbe. If your Therm-Alarm is configured for
temperature and the additional analog channel yths&e both the current temperature and the curren
analog signal.

* Max (maximum excursion) is the most extreme tempegaturanalog value experienced during the most
recent alarm condition.
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Changing the Therm-Alarm Settings

1. From the main screen, preéSSATUS, then
use the arrow keys to cycle through the valug
shown on the last line of the display until
MONITR |SERVCE |T-ALRM appears.

2. PressT-ALRM .

» If your 3800 is equipped with one Therm
Alarm, go to step 3.

« If your 3800 is equipped with more than
one Therm-Alarm, this selection screen
will appear. If needed, preBsXT TA
until the Therm-Alarm you want to chang
is displayed, then preSTATUS.

3. PressSETUP. The first Therm-Alarm configuration screen wiligear.
» Use the arrow and alphanumeric keys to select ditdhee settings you are changing, then pEess.
» ForReset Mode pressCLR to toggle between settings.
* PressPREV or NEXT to move back and forth between configuration stsee

4. ForHigh Limit andLow Limit , enter the
temperature or analog limit that you want to
cause a Therm-Alarm trip if it is exceeded at
the product under test.

5. ForMute Time enter the number of minutes
you want an audible alarm to remain silent
after it is muted. You can enter any number d
minutes from 0 to 99. If an alarm is still active
after the mute period, the audible alarm will
resume sounding.

6. ForWarning Band enter the number of
degrees from the limit temperature you want
the warning band to begin. The maximum
setting is 18. To disable the warning mode
enter O.
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7. ForAlarm Delay enter the number of second;
you want the alarm mode to be delayed after
the input temperature reaches a limit
temperature. The maximum setting is 30. If
you enter 0, the alarm mode will begin as soq
as a limit temperature is reach&OTE: If
the limit temperature is exceeded by more th
five degrees, the alarm delay will not occur.

8. TheReset Modesetting determines how the
Therm-Alarm is reset when it is in alarm
mode.

* In Manual reset mode you must go to the Therm-Alarm stattees and pred)RESET to reset the Therm-
Alarm.

* In Auto reset mode the Therm-Alarm will reset itself aftex input temperature or analog signal is two
degrees from the limit temperature within the atakle range.

9. To return to the main screen, pr&SC repeatedly until it is displayed.

Alarm Mute and Reset Mode Functions

During warning, alarm, open thermocouple, and failmodes, the Therm-Alarm emits an audible alarchtha
Therm-Alarm status screen will appear. From thustacreen you can mute the alarm and reset ttrarmsnt.

In warning mode the Therm-Alarm resets itself after the input tenggpure or analog signal moves into the scanning
mode (normal) range.

In alarm mode the Therm-Alarm is reset manually or automaticadlgpending on the reset mode.

» If the reset mode has been sektanual and the input temperature has returned to witherhigh and low
limits, you must reset it to normal operating cdiotis from the Therm-Alarm status screen. (See the
instructions below.)

» If the reset mode has been seftdo, the Therm-Alarm resets itself when the input teragure is two degrees
from the limit temperature within the acceptablegaNOTE: If the temperature is still inside the warning
mode temperature band, the Therm-Alarm drops friammamode to warning mode.

In open thermocouple modahe Therm-Alarm resets itself once the thermoo®igpklosed or repaired.

In failure mode you must remove power from the Therm-Alarm anchthgply power again to reset it.

Muting or Resetting the Therm-Alarm

1. During temperature warning, alarm, open thermoamugohd failure modes, the Therm-Alarm will emit an
audible alarm and the Therm-Alarm status screenappear.

2. To mute an audible alarm for the number of mingttsn the Therm-Alarm setup screen, p&STE . If an
alarm is still active after the mute period, theliale alarm will resume sounding.

3. To reset the Therm-Alarm to normal operating caodg, presfRESET.

Initializing the Therm-Alarm Data

CAUTION : Restoring the Therm-Alarm'’s factory default s&js should be done only with the assistance of a
Thermotron Technical Liaison Advisor. Please dal Thermotron Product Support group at (616) 3065
between 8:00 a.m. and 4:30 p.m. Eastern Standand far assistance.
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Calibrating a Therm-Alarm

NOTE: This calibration procedure requires a type ‘T'rthecouple simulator.

NOTE: Make sure the controller's temperature scaleti$os€elsius before beginning any calibration prhoe.

1. From the main screen, preéSSATUS, then
use the arrow keys to cycle through the valug
shown on the last line of the display until
MONITR |SERVCE |T-ALRM appears.  [m—ee.

2. PressT-ALRM .

» If your 3800 is equipped with one Therm
Alarm, go to step 3.

« If your 3800 is equipped with more than
one Therm-Alarm, this selection screen
will appear. If needed, preBsXT TA
until the Therm-Alarm you want to chang
is displayed, then preSTATUS.

3. PressSETUP. The first Therm-Alarm
configuration screen will appear.

4. PresLCAL. The first Therm-Alarm calibration
screen will appear. Follow the directions on
the screen and then pré¢EXT.

5. Follow the directions on the screen and then
pressNEXT.
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6. Follow the directions on the screen and then]|
pressNEXT.

7. Follow the directions on the screen and then|
pressNEXT.
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Appendix A: Glossary

access levelA function that allows you to select from six lé&ssef access to the 3800 programmer/controller
functions.

alarm band: The maximum amount beyond the current set poattttie process variable (actual test space or
product condition) can deviate. If the processalad drifts outside the alarm band, the 3800 esatdelarm
functions.

alarm delay: The number of seconds the Therm-Alarm alarm matdde delayed after the input temperature
reaches a limit temperature. If the limit temperatis exceeded by more than five degrees, the alatay will not
occur.

auxiliary cooling: An optional, non-mechanical refrigeration systéat tuses liquid nitrogen (LiNor carbon
dioxide (CQ) to provide cooling.

auxiliary cooling duty cycle; auxiliary cooling time frame: Settings that control an auxiliary cooling system.
When the mechanical refrigeration system is opagadt full cooling throttle, the auxiliary coolirmystem can be
operated for a programmed percentage or duty ¢galeh as 50%) of a selected time frame (such asesiands).

auxiliary group: One of two groups of eight auxiliary outputs azhle with the 3800 programmer/controller.

auxiliary output: A programmable TTL-compatible signal generatedhgy3800 that provides on/off control to a
system or circuit.

auxiliary relay: A solid-state relay operated by an auxiliary ottpat uses the TTL output to switch a line voltage
Auxiliary relays operate additional systems orwits You can turn these outputs on or off duringgpammed
intervals, or you can operate them in manual mdtiere are two auxiliary groups of eight outputsheaeailable

with the 3800.

calibration: The process of checking or adjusting an instrurbgr@omparing it with a standard.

computer interface: A hardware component, such as an RS-232 or IEEE #h8t connects two or more other
components for the purpose of passing informatiomfone to the other.

control channels (process variable channelsChannels that receive analog inputs from thermplesuand other
sensing devices used to monitor the environmentaditions inside the chamber’s test space. The 8p@dates the
chamber control systems based on the process largdilings and the demands of the test.

control module: The 3800 programmer/controller assembly that ohefuthe microprocessor used to perform the
chamber interface operations and distribute powéné display module.

control parameter: Settings that adjust the performance of the chamtmeind set point. As the chamber nears set
point, the programmer/controller adjusts the chamir@ttles to provide a smooth ramp to set pdiotprevent
overshooting and oscillation around the final s#hp the refrigeration, heating, and other systemst be damped
as they approach the set point. To maximize chamdormance, lag times must also be compensated fo

control sensor: A device (or group of devices) that monitors theienmental conditions in the chamber’s test
space for the programmer/controller.

controlled ramp: The process of changing the test space temperaturgdity, or other variable from an initial set
point to a higher or lower set point at a linedera

cooling ramp: The process of decreasing the test space tempefadn an initial set point to a lower temperature
set point at a linear rate.

delayed start: A function that causes the 3800 to wait until edfied date and time before running a program.

deviation: The difference between the process variable (htgaispace or product condition) and the settpoin
(assigned test space or product condition).
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deviation alarm: A 3800 programmer/controller function that carpbegrammed to activate an alarm if the
chamber temperature, humidity, or other processbiris outside the channel’s +/- deviation aléwand. A
deviation alarm band programs how far the tempegait humidity can be from set point. For exampldgviation
alarm band of & activates the alarm output if the chamber tentpegas more than®® above or below set point.

display module: The 3800 programmer/controller assembly that ohefuthe screen and keyboard, as well as the
primary microprocessor, firmware, and memory.

droop: An effect that prevents a process variable froacheng the final set point. For example, naturaithess
through the chamber walls can prevent the testesfamperature from reaching the final set point.

dry bulb: A thermocouple that monitors the test space teatper. Compare to wet bulb.
dry bulb temperature: The actual test space air temperature. Comparettbulb temperature.

early life failure: A defect in a product that causes it to fail dgrits infancy.

embedded Therm-Alarm: A product protection instrument that monitors thperature or other analog signal at
the product. If the product temperature or analggad exceeds either the high or low limits yowesgl the Therm-
Alarm disables the chamber control systems andsafeu with audible and visible alarms.

event relay: A relay programmed by a computer. When the redgyrogrammed on, the operation controlled by the
relay is activated.

final value: The final temperature or other process varialdectramber is to reach during an interval.

guaranteed soak:ln an interval with guaranteed soak enabled, thgnmam will wait in the interval until all
deviations are satisfied before moving on to the igerval.

heat-up: The process of the test space temperature gangdne set point to a higher set point.

heating ramp: The process of increasing the test space temperfatum an initial set point to a higher temperatur
set point at a linear rate.

high alarm limit: The upper temperature limit which, if exceeded| @duse a Therm-Alarm trip.

initial value: The starting temperature or other process variafodam interval. After the first interval of a pnagn,
the initial value is always the final value of theevious interval and cannot be edited.

input temperature: The temperature of the product being tested asumed by the input thermocouple.

input thermocouple: A dry bulb thermocouple the Therm-Alarm uses taitay the temperature at the products
under test.

integral time: A control parameter that determines how quickéytttrottle will be adjusted to compensate for
droop. Droop is an effect, such as natural heatttm®ugh the test space walls, that preventsrbeeps variable
from reaching the final set point. The integraldiparameter adjusts the throttle to take the doadpf the
proportional band settings and allow the chambeeagh set point.

interval: A programmed period during which the chamber agsrander a specified set of conditions.

interval time: A setting that controls how fast the temperatheamidity, or other process variable is to be cycled
from the initial value to the final value.

key beep:An audible beep that is sounded each time a 38@§rammer/controller key is pressed, unless this
feature is disabled.

limit temperature: The Therm-Alarm adjustable high and low temperagattings. An alarm occurs if the input
temperature reaches a limit temperature.

loop: A series of intervals programmed to be repeated.

low alarm limit: The lower temperature limit which, if exceeded] sause a Therm-Alarm trip.

A-2 This generic manual is not intended to be usedtoperate your equipment. THERMOTRON



3800 Operator Manual Glossary

main screen:The base or home screen for the 3800 programnmérédier. From the main screen you can access all
other screens and control all other functions. &tarn to the main screen from any other screessg8C
repeatedly until the main screen is displayed.

manual mode:A function that allows you to operate the 3800toalfer functions. Manual mode operates the
chamber using set point and rate of change (ratep sattings. You can enter manual mode when thiesyis in
stop mode. You also can enter manual mode from fna@igram mode if, while running a program, you want
perform a special operation in manual mode and tbetinue with the program.

maximum excursion: A Therm-Alarm function; the hottest or coldest terature experienced during the most
recent alarm condition.

monitor channel: A channel used by the 3800 for monitoring proceségthin the chamber. If the high or low limit
is exceeded for any channel, the 3800 alarm ougretsictivated.

offset: The amount the test space air temperature magdxbe final temperature set point during product
temperature control operation.

option: One of the various options, such as humidity edpct temperature control, that can be enabledsabted
for manual mode operation or for each programméesval.

overshoot: A test condition where the process variable riast final set point.

password: A string of up to 20 keystrokes that must be extté¢o set the 3800 programmer/controller access.lev
Once the current password is entered, the autltbuger can also select a new password.

percent relative humidity (%RH): A measurement of the moisture content of air. 8se relative humidity.

+/- deviation: How far you will allow the temperature, humidity, other process variable to be from set poirthef
value is exceeded, the deviation alarm is activated

pre-programmed test: Factory-installed programs included with the 3@@@grammer/controller.

process alarm:A 3800 programmer/controller function that canpbegrammed to activate an alarm if the chamber
temperature, humidity, or other process variabtzegs high or low limits you select. If the varmbkceeds the
high or low limit, the 3800 enters stop mode.

process variable:The actual sensed condition within the test spsweh as temperature or humidity, that is
controlled by the programmer/controller.

process variable channelsSee control channels.
product: The device or equipment the chamber tests.

product temperature control (PTC): A heating and cooling process that controls tlee@ss variable from the
product temperature rather than the test spaderaperature. During normal temperature cycling,diember is
cycled to the final set point in the specified tirowever, the product temperature will approanhlfset point at
an exponentially decreasing rate, lagging behieccttamber air temperature. The PTC software isemrib
minimize the lag time. The software senses twontloeouple inputs: channel 1 from the chamber airaaedcond
channel from the product under test. When PTC @bk, the second channel senses the temperatie @oduct
and causes channel 1 to operate the heating afidgegstems at a faster throttle and higher s@itgo make up
for the temperature lag. When PTC is disabled, oblh controls and operates the chamber’s heatidgaoling
systems.

program: A relationship between a test space conditiontamnel.

proportional band: A control parameter that determines the pointtativthe control switches from 100% output
to a proportional output. As the process varialglera set point, it enters the proportional band:ednside the
proportional band, the throttle is backed off iogortion to the difference between the set poidttae current
process variable.

PTC: See product temperature control.
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pulldown: The process of the chamber going from one temperaet point to a lower temperature set point.

ramp: A controlled process where the process variablesttions from an initial value to a final valuearspecified
amount of time. During this time, the 3800’s cohprarameters maintain a smooth transition.

ramp rate: The speed, measured in number of units (suchgreee Celsius) per minute, at which the controller
cycles a process variable to a new set point.

real time clock: A 3800 programmer/controller function that keajsk of the time and date.

relative humidity (RH): A percentage of the maximum amount of moisturétteair can hold at a given
temperature and pressure.

reset mode:A setting that determines how the Therm-Alarneisat when it is in alarm mode.
RH: See relative humidity.
set point: An assigned value for a test space condition. & heg three types of set point:

» Initial set point: The value that the chamber is at in the beginofran interval.

» Final set point: The final value the chamber is to reach withirirdarval.

» Current set point: One of the intermediate set points the progranwaoatrfoller sets when ramping from the
initial set point to the final set point.

starting interval: The interval that a program begins with; typicalprogram begins with interval 1.
stress screeningChanging temperatures as quickly as possiblerteefany early life failures on each product.

system eventA control device that monitors certain variablsch as temperature or throttle, and turns itsutsitp
on or off based on the monitored variables.

t/c: See thermocouple.

temperature program: The relationship between time and the test spaopdrature.
temperature scale:Celsius or Fahrenheit.

test space:The space within the test compartment where thdymt is tested.
Therm-Alarm: See embedded Therm-Alarm.

thermocouple (t/c): A device used to sense temperature as a functioarent.

throttle: The percentage of output applied by a chambenigliioning system to reach set point. Any positive
throttle is a heating demand, and any negativedttans a cooling demand. For example, to heatakespace as
quickly as possible, the programmer/controller wpkrate the throttle at +100%. When the procesahla
(temperature) reaches the proportional band, thgrammer/ controller will begin reducing the thi®tb control
the process variable to equal the set point.

transition: The crossing point at which a value changes framaondition to another.
TTL: Transistor-transistor logic.

variable: An actual value of a test space condition. Fomgxta, if the temperature in the test space is +T0the
temperature variable is +170.

wet bulb: A thermocouple with a moistened wick over it. Tthisrmocouple monitors the test space temperaiure.
instrument compares the dry bulb temperature taviitebulb temperature to calculate the moisturderdrof the
test space air.

wet bulb temperature: A temperature reading from a thermocouple thatirsounded by a moistened fabric wick.
The “wet bulb depression” (the difference betwee bulb and dry bulb readings) is used to calculglagive
humidity.
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