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NOTICE

the temperature controller.

Loading KEM-Net Drivers at the end of the manual.

Windows 8 and 10 no longer automatically load KEMtN drivers, and so it's

necessary to load the drivers manually. Untildbetroller’s drivers are properly loaded, KEM-Ngtl not connect to
You'll know if thewers are loaded the appearance of KEM-Net'sigpestreen. When
KEM-Net is started, and the controller is connedtethe PC using a USB cable, if an image of th@retier appears
on the screen (as pictured below), then the drigezdoaded, if the controller does not appearydiler a message
‘Searching for Connected Devices, then the drivers are not loaded. For detaitstiuctions, see the section titled

KEM -Net Standard & KEM -Net ProMode

Kem-Net is offered both as a standard featuresoreffree) and also as an upgraded ‘ProMode’ versio
The features implemented in each version are shiowns table

Feature KEM-Net Standard | KEM-Net ProMode
Connects up to 8 temperature and vacuum controllers Yes Yes
Real-time display of controller digital meter. Yes Yes
Real-time graphing of temperature and pressure Yes Yes
Real-time graphing of power applied to the heater. No Yes
On-screen input of setpoint. Yes Yes
Logging of time, temperature, and pressure. Yes s Ye
Logging of percent power applied to heater. No Yes
Logs to GMP compliant (21 CRR, Part 11) data file. No Yes
Create, store and run up to 16-step temperature and Yes Yes
pressure programs.

Program control of KEM-1O inputs and outputs Yes sYe
Set High and Low temperature alarms Yes Yes

The major advantages of KEM-Net ProMode is:

1) Logs data to a GMP compliant (21 CRR, Partdkta file.

2) Logs and graphs the power applied to a hel#distconnected to a temperature controller. Being
able to view real-time power data allows the redsarto see endo and exothermic reactions as they
occur and to get a qualitative understanding ofilngree and kinetics of the endo or exotherm.

Any controller can be upgraded to ProMode by engean Upgrade key (supplied by J-KEM) at a cost of
$75.00. Contact J-KEM for more information.

The Main Screen

When KEM-Net software starts, a screen appearsatidg that the USB bus is being searched for lagidc
J-KEM temperature and vacuum controllers. Anytagler that is found is displayed on the screén.
controller can have 1, 2, 4, or 6 individual meters



When a controller is powered on, the current temperature,
or pressure, appears in the display.

When a controller is connected

to the USB bus, but not powered

on, dashes appear in the display.

The model of controller

on the USB port

is displayed along
with the controller’s

serial number

Time/Temperature

graph area

The application continuously searches the USB busdnnected J
KEM controllers. When a controller is found, itpgars on screen
If the meter is powered, the current process vappears on the
screen, if not, the screen displays “- - - -“.

When power is applied to a meter, its process vajyeears on the
screen.

If a new controller is connected to the PC (i.kigged into the
PC’s USB port), it automatically appears on thesor
Discovering the new controller can take up to ldbaes.

As controllers are plugged into the PC, they cardito appear on
screen.

When a controller is unplugged from the USB portloan PC, the
controller disappears, but it place on the screemains. If the
controller is later reconnected, it populates thsigion reserved for
it on the screen.




Entering a Setpoint

Fosition 1

Click the DOWN
button

Click the
UP button

Highlight temperature,
then delete

-
g
@
3

Type “2”

Enter Setpoint

Edit Parameters

Mare Meter

Ramping [

Logaing ]

1. Either hit the Return (Enter) key

To save the new setpoint, you must:
2. Or, click on the Red “*” button

The normal state of the ner is to show the curre
temperature or pressure of the attached sensor.
There are 4 ways to enter a new setpoint into the
meter.

1

2)

3)

4)

A new setpoint can be entered into the physica
meter itself, as would be done normally, withou
the use of software even when the controller is
connected to the PC. A setpoint is physically

entered by pressing the physical “*” button on t
face of the digital meter, then pressing the Up ¢
Down arrow keys on the meter.

A new setpoint can be entered using the softw
by clicking on the “*” button on the face of the
meter as it appears on the PC screen. When
setpoint edit mode, the “*” button turns red and
the current meter setpoint appears in the displa
While in setpoint edit mode, clicking on the
Down button will decrease and clicking on the
button will increase the setpoint. When the
desired setpoint is showing in the display, cligk
the red “*” button will upload the newly entered
setpoint to the digital meter, which will then
return to displaying the current process
temperature.

Another method for entering a new setpoint is
click the “*” button, placing the meter in setpoin
edit mode (the “*” turns red), then highlighting
the current setpoint, displayed on the meters fg
and typing in the new setpoint. When the desi
setpoint is entered (i.e., typed) into the display,
clicking the red “*” button will upload the new
setpoint to the digital meter.

The last method for entering a setpoint is gbiri
click on the face of the meter of interest, then
select the Enter Setpoint option from the popup
context menu. This placed the meter into
setpoint edit mode (the “*” button turns red).
Once in edit mode, you can either click on the
or Down buttons on the meter face to change t
setpoint (method 2), or type a new setpoint intg
the display (method 3). When the new setpoir
displayed, clicking the red “*" button uploads th
setpoint to the digital meter and causes the me
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to display the sensed process value.




Logging Data

KEM-Net can log process data, time, temperatungressure, and setpoint, for each attached controlle

Enter Setpoint
Edit Parameters
Marne Meter

Ramping 3

Logging 3

Reset Alarm

Start

Logging can be started in either of two
ways.

1) Right clicking on the face of the mete
to log brings up a context menu from
which the menu option Logging -> Start
Logging can be selected.

2) From the applications main menu bar,
select Start Logging from the Logging
menu.

r

Immediatety log a change of 05 |oC
Logpoins every: | 50 | seconds

Log Time as:
V| Seconds from Start {i.c.. 124)
| Minutes from Start ... 2.07)
_| Time of day {i.e-. 4:50:35 PM)

| Date & Time i-c... 4:50:35 PM on 5/21/2016)

The request to start logging brings
the Data Logging Setup screen. Ti
screen shows each connected
controller, and meter. Note, if a
multi-channel controller, like an
Apollo or Gemini is connected, botl
digital meter channels are shown o

up
ne

>

[ | . :
‘ separate lines. For multi-channel
controllers, one or all channels can
be logged.
Controller Channel Log Data Log Setpoint | Log Power The ‘table In ‘the Da‘ta Logglng Setu
Apolla, Mame: - - - - Pasitian 1 O O
spolo. Nome - Cotin 2 = screen shows each conneqted
» | Model 210, Name: ---- - Mot Active o I O controller. If the controller is

then “Not Active” appears in the channels desaripti To select a meter to log data, place a ctieek
box titled Log Data on the table line associatethwhe meter.
sensed temperature data will be logged to diskhfatrmeter. Placing a check in the box titled Log
Setpoint also causes the setpoint for the selenttdr to be logged, which is useful during setpoint
With controllers that haveRn@Mode Upgrade enabled (see next section), the

ramping programs.

an option to log the percent power that the coletr@lpplies to the heater in real-time.
useful to detect endothermic and exothermic pr@sess

connected, but not powered on,

Selecting Log data means that éinte

Thigdeais

©

e




Log Style

Log at Standard Intervals

Log points every s | 20 | seconds

[] Use Smart Logging

Immediately log a change of oC

Log points every zeconds

Log Time as:

Seconds from Start [iLe.. 124)
[] Minutes from Start [i.e.. 2.07)
[] Time of day [i.e.. 4:50:35 PM)

Begin

There are two logging methods, 1) Standard Logging,
2) Smart Logging.

Standard Logging - Standard logging instructs the
software to record a data point at the intervatgigel in
the box titled “Log points every seconds.”

Smart Logging — Smart logging is a process that records a

new data point only when a large enough change in
temperature or pressure justifies logging a datatpo
When Smart Logging is selected, a data point igedg
anytime a significant temperature change occura,sat
period of time expires. Enter the maximum timdaque
between logged data points in the “Log points every
seconds” text box. Second, enter the temperahaege
that forces a data point to be logged in the “Imiaedty
log a change of °C” text box. Do not enter a value
below 0.2 C since changes smaller than this are normal.
If logging data from a vacuum regulator, the textlois
screen changes and prompts for pressure valuatgafn
mmHg (or torr).




Comparison of Normal and Smart Logging

Temperature ——»

Temperature ——»

Time ———»

It's not always necessary, or desirable, to lo
data points at specific time intervals. For
example, consider this plot.

During the initial stage of heating it's desirable

to log data points at short, regular intervals
(crosses on the plot) in order to define the
shape of the heating curve. But after the

reaction stabilizes at the setpoint temperature,

rather than logging points at short intervals,
which generates large data tables, it probab
better to log data at longer intervals such as
every 1 minute or 5 minutes as shown in the
second plot.

\\ 4
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Temperature ——»

Temperature ———»

Time ——>»

Time ————>»

The danger of logging data points at long
intervals is that a sharp change in temperaty
may be missed because it occurred betweer
logged points. Smart logging address this
issue by allowing the user to set two
parameters. First the user sets the maximu
time period between logged points and, sec(
sets dog on temperature change value. If the
sensed temperature changes bytéhgperature
change value for any reason, this forces a da
point to be immediately logged.

With smart logging on, the shape of the
temperature spike is perfectly defined becau
a data point is logged every time the sensed
temperature changed by tteenperature
change value. After the sensed temperature
stabilizes, data is logged at the longer timer
interval. Smart logging provides the best
balance between defining the shape of a
heating profile and keeping log files to a
manageable size.
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File  Logging  Ramping

Model: Apollo
Name: - - - -

Enter Setpoint
Edit Parameters
Mame Meter

Ramnping

about

Logging

Reset Alarm

Skart

When a meter is logging data, the
letter “L” appears on the meters
title bar.

Once logging has started for any meter, logginglEamitiated for
additional meters by right clicking on the facelwd meter of interest,
then from the popup menu select ‘Start’ from th@diog option.

Logging can be stopped for an individual meter ightrclicking on the face of the meter, then setert
Logging -> Stop from the popup menu.
Logging can be stopped for all meters by selec@tgp’ from the Logging menu on the top, main mer

bar.

u



ProMode Enabled Controllers.

Three optional features of KEM-Net can be enabledfgrading to KEM-Net ProMode.  The first
feature allows data (time, temperature, pressun@ep) to be logged to a GMP compliant (21 CRF, Part
11) datafile  The second feature enables tagthe percent power applied to the heater asaitumof
time, which is useful to monitor and record reat®mdo- and exotherms.

The last feature graphs the power applied to tlaeinén real-time. Again this is useful to monitor an
exothermic reaction (see graphing section).

ProMode is enabled by obtaining an upgrade key fidfEM, call for current pricing.

If a ProMode enabled controller is detected, belogging
Collect Secure Data | | begins, the system asks if you want to collect GMP
compliant or non-compliant data. From the user’s
perspective, there is little difference betweernembing

ves GMP compliant and non-compliant data. GMP conmplia
data embeds encryption keys in the data file #xgqtires a
slightly more intensive data collection processlso, GMP
compliant data collection requires the user toitig the
KEM-Net system.

\;‘\’/ Do you want ko log GMP complient data? Select MO For standard data logging.

When GMP compliant data logging is selected, thez iss
Secure User Login 4l | prompted to enter their user name and password.

New users can be added by selecting the menu Jj#taboh
New Users” from the Users menu.

Existing users can be deleted by selecting the roptian
Passnord “Delete Users” then following the on-screen instiwres.

Uszer name

Ok ] [ Cancel ]

A GMP compliant data file is a standard ‘.csV’ fiteat has

e dlfj\ T B . | encryption keys attached to the end of the filéhe data file
et s s acstspy | 1S readable by Excel as any other "csv file st this

3 |Log file name: C:\estrun.cev original data file must not be modified in any wayt will

4 no longer evaluate as an unmodified, original disda J-

& |Time (seconds) SN: 25303; Position 1 KEM recommends that you always make a copy offilas
? 23 212 and only work on the copies, never the origina. fil

a ' Adding so much as a single space to the origitelfill

9 |&h0O161_-1720341614 conflict with the encryption key and the file wilb longer

1

evaluate as being “unmodified”.

A data file collected with GMP compliance can bsted to
File Successfully Verified see if it has been modified since being originadyed.
From the main form, select Verify Logging File frahe
Logging menu. You will be prompted to located tiaea
file. Once located, KEM-Net evaluates the filest if it
has been modified from its original form. Theulés of
this evaluation are posted on-screen.

\!:) The file is werified, This file in unchanged from the date of its' original collection,

1C



Ramping

KEM-Net provides for a 16-step temperature or pressamp of each connected meter. A ramp in one
meter runs independently of the ramp in all othetars.

A single ramp step consists ofamp
segment and ahold segment. The
ramp segment is the portion of the step
that changes the setpoint from one
value to a second value over a set
period of time. The hold segment is
that period of time when the ending
! setpoint of the ramp segment remains
i unchanged.
|

|

Temperature or Pressure

|
| P P A hold segment can have a value of|0
|
Ramp Step2 | Step3 1 Step4 | Step5 '
RampStepl | Ramp St i i P a ramp segment cannot. In the plot|at
the left, steps 1, 2, 4, and 5 have ramp
Time and hold segments. Step 3 has only a

ramp segment. Ramps can be both

positive as in steps 1-4 and negative, as in steft’s important to note that entering temperasuand
ramp rates for a particular step does not guardhtegehe reaction temperature or pressure wilbvolthe
curve defined by the ramp step. In the casetefrgerature controller, the reaction may not heabol
as fast as the ramp segment calls for. In bighion, a vacuum regulator may not be able to eataa
large chamber at the rate specified by a ramp stEpe rate of heating and cooling is a functionhaf
power of the heater and the configuration of tlaetien setup. For example, if a ramp step isredte
from 50 C to 150 C in 10 minutes, the digital meter will changesiétpoint according to the entered
ramp, but whether the reaction actually heats aicgito the entered ramp depends on the powereof th
heater. If the heater is under-powered, it migké 30 minutes to heat from 50 - 280 but if the heatef
is adequately powered, then the reaction temperatilirtrack the ramp setpoints. Additionally,
entering a negative ramp step for a temperaturgatar (i.e., Step 5) does not guarantee that the
reaction will cooling according to the entered ramignless some special provision is made, temperat
controllers have no active means to cool a reactidhe rate of cooling is determined by the rdte o
radiation heat loss and, therefore, may not coardpo the values entered for a cooling ramp step.
In like fashion, a vacuum regulator has no meansd@ase pressure inside of a regulated chamber.
Any increase in pressure must occur by leaks irvélteium system, or by some other means setup by the
user.

(] J-KEM Sceitific KEM-Net CLIRCINCCINGES | There are two ways to create a ramp. The first|is
s s to click on the Ramping menu, then select Create
Ramp. With this option, the interface prompts the
user to identify the meter to create a ramp for b
clicking on the face of the meter of interest. eT
second method is to right click on the face of th
meter of interest, then from the popup context
menu, select Ramping -> Create Ramp. Eithe

way, the Ramp Builder screen appears.

11



The ending temperature i
for the current ramp Ramp BUI'der
step. appears as a
The starting temperature The rate to ramp the i
for the current ramp setpoint for the current step table with 16
step. in units of degrees C per hour, b|ank ramp
\ or Torr per hour. t A
steps. As
/ data is
g emperture | PO TEMERIE o Rate /M) Foeo Gt WodTme(d)  SepTme () Gt iRt
22}K 750) 1 60.00 / o0 200 2:53.00 entered for
75.0 1000 30.00 100 ] 100 1:50:00 - -
1000 1200 300.00 100 0.00 0:04:00 \ . ] each ramp
60.00, 100 =] 0.00 0:45.00 - -
Note that the - Step, the
ending value of .
one ramp step 5 \\ = = duration of
is the starting A \__[- ™ H i
value of the next \ L = the individual
step. step, and the
duration of
The ProMode version ;I]'hlzlength ofttfhe the total ramp
of KEM-Net allows old segment for The duration of the
the user to set the E;gggz:g;?gf the current ramp. current ramp step. program are
maximum controller power -
to apply during the step. the ramp until the updated.
This feature is not reaction temperature )
enabled in the standard reaches the programmed setpoint.
version of KEM-Net

A ramp program can consists of as few as 1

O .. 1 ramp step and as many as 16. Before a ran
3 1500 - 8 5:32:00 |Hous

)

v
H
g

BHEE

meter by clicking the Upload Ramp to Meter
button. Once a ramp is uploaded, it remains
resident in the meter until it is overwritten by
another ramp, or KEM-Net is exited.

np

program can be run, it must be uploaded to the

Wait for Setpoint Feature

If this box is checked, the ramp program will ndvance to the next step until the process temperatu
reaches the ending temperature for the step. nAexample, suppose a ramp step specified to heat a
process from 20 to 80C at a rate of 5C/min. Iftikater for the process had sufficient power ta thesa
process at this (high) rate, then there would liessoe, because as soon as the setpoint ramB8&€to
the process temperature would be 80C, and the canid proceed to the next step. But if the heater
only had enough power to heat the process at af&&C/min, then the controller would ramp its
setpoint from 20 to 80C in 12 minutes (i.e., 5C/mbut because the heater only has enough power t
heat at a rate of 3.5C/min, then the actual proseperature would be 62C. If the Wait for Setpoi

box is checked, the ramp program will not advaodhé next step until the actual process tempegatur

reaches the current steps Ending Temperaturéhe MVait for Setpoint box is not checked, thenrdrap
program advances to the next step as soon asth®lters setpoint is electronically ramped to the
ending temperature, no matter what the solutiorptgature is.

Percent Power Feature
This feature is only enabled in the

Percent  Wait for
Power  Setpoint

Starting Temperaturs  Ending Temperature

©C) ©0) Ramp Rate (oC/Hr)

Hold Time (Hr} Step Time {Hr)

I
(
tep 200 700 60.00 25 =] 0.00 0:50:00 B H _
;ep; 700 120.0 60.00 50 =] 0.00 0:50:00 t PrOMOde VerSIon Of KEM Net .
3 1200 200 20 10 SR 2400 L | There are cases where it is not desirak
Step 4 2000 250.0 1000 100 =] 000 5:00:00 L
] L

b Seps |00 to heat with 100% of the heaters powe

For example, consider the ramp program above wh:eocgass temperature ramps from 20 to 250C.
During the early stages of the ramp (20 — 70C stepD0% of the heaters power was used, this woul
result in large overshoots of the desired tempesatwt during later states of the ramp (120 — 3G0€

process would require 100% of the heaters powereae elevated temperatures.

12



KEM-10
The actions of optional KEM-10 output channels (iger in the manual) can be made part of a ramp
program. Simply specify the channel to act onptte action to take (turn the output On or Off).

An uploaded ramp is started by clicking on the tS&amp button.

Total Program Time Alternately, Ramp Builder can be closed withouttsig the ramp. In
-00- this case, the ramp remains resident in the metkcan be begun at a
90000 Hours . . . .
later time by right clicking on the face of the erethen from the popug
context menu select Start Ramp from the Rampinpopt

When a meter is actively
running a ramp, a red “R”
appears in the upper right
portion of the meter face.

The green panel at the bottom of the meter disptdgsmation
about the current ramp step. The panel showstépenumber, set
point, and time remaining in the step. The tinspldyed is the sum
of the time for the ramp segments and the optibokl
segment.. If a meter is ramping, and the contr@leisconnected from the PC’s USB network, thepa|
continues to advance in the PC program, even ththeghontroller is not physically connected to
implement the ramp. If the controller is recortedowithin 30 seconds, the meter will pick up tamp
at its current point. If the meter is disconndd@ more than 30 seconds, the ramp is cancelled.

A ramp in progress can be examined and edited
selecting Create Ramp either from the Ramp me
Frreraa | OF by right clicking on the meter of interest. efs$

that are complete, and the current ramp step cai
be edited and are highlighted in red. Steps that
have not started can be edited, and new stepsec
added. To save the edited ramp program, click
the Upload Ramp to Meter button.

by
nu,

nnot

an b
pN

Saving and Recalling Methods from Disk

Save Method

Enter a nams for the method. Ramp methods can be saved and recalled from
PC hard drive. To save a method, select Save

Method from the Methods menu. A screen
Bonding Method appears that prompts for a method name, enter

suitable name, then click the OK button.

the

A saved method can be recalled by selecting Rbtethod from the

£ Methods List EEX Methods menu. From the list of methods that appealouble clicking
Fie: Rampia on the desired method recalls that method and ptgsubll three of the
Hiethod Nares Ramp Builder tables with the saved data.
Fon s o P

Slows Addition

To delete a saved method, select Recall Method thenMethods menu,
which results in a list of all methods appearingfighlight the method to
delete by single clicking on the method name, gk the Delete

button. When done deleting methods, click thadgglbutton or the

close box.

13



Ramping Options:

Create Ramp -  Using the main menu, select Create Ramp from #ragihg menu, then click on the

meter to program the ramp into. Alternately, tiglick on the face of the meter to
create the ramp for, then select Ramping -> Creatap from the popup menu.

Start Ramp — Once a meter has a ramp programmed and saved, ltte started by selecting Start

Ramp from the Ramping menu, then clicking on théemef interest. Alternately,
you can right click on the meter of interest thelest Ramping -> Start Ramp.

Pause Ramp-  An active ramp can be | [ S a When a ramp is paused, a red
paused by selecting || | “P” appears in the upper right
Pause Ramp from the portion of the meter. A pause
Ramping menu. ramp can be resumed by
Alternately, you can selecting Pause Ramp from thg
right click on the meter Ramping menu, then clicking o
of interest then select | the meter of interest. Alternately, you can riglitk on
Ramping -> Pause the meter of interest then select Ramping -> Resume
Ramp. Ramp. A paused ramp is resumed at the pointeimamp

where it was originally paused.

Cancel Ramp—  An active ramp can be canceled by selecting €lddamp from the Ramping menu
then clicking on the meter of interest. Altermgatgou can right click on the meter
interest then select Ramping -> Cancel Ramp. Vheamp is canceled, it can be
restarted from the beginning of Step 1 by selec8tagt Ramp.

174

v

=]

Advance to Next Step - An active ramp, or a ramp that is paused, can baraed to the next step
(advancing to the next step releases a Pausedapnpgrlif the controller is
running a ramp segment of the current step, thiectsgg this option advances
the program to the hold segment. If the hold sgrhas a time of 0, then th
program advances to the ramp segment of the next stéep. If the current
step is in the hold segment, then this option adesuo the next steps ramp
segment. If the controller is running the lashpastep, then advancing to the
next step terminates the ramp.

1%}

h

When a ramp completes, or is cancelled, the redriRtie upper corner of the meter disappears. nEve

after a ramp completes, the ramp program remaitiseimeter. The ramp can be recalled into thepRa
Builder screen by selecting Create Ramp from thmptag menu, then clicking on the meter of interes

or right clicking on the face of the meter and séhgy Ramping -> Create Ramp from the popup menu.

When the ramp is recalled into the Ramp Buildeeagr it can be modified or repeated without
modification.  Alternately, the ramp can be rehy selecting Start Ramp from the Ramping meren |
clicking on the meter of interest, or right clicgion the meter, and selecting Ramping -> Start Ramp
from the popup menu.

3

5L,

14



Graphical Display

KEM-Net provides real-time graphical display onlbtie main program tab, and on a dedicated Graphing
program tab. The only difference between thetats is that the main program tab can display fiata

six meters, while the graphing program tab canlaysp2 meters.

The graph on the main screen adjusts its sizedonamodate additional controllers as they are adiol¢loke
system. When the size of the graph on the maigrpm tab becomes too small, it is removed from the
form and graphing is only available on the Graptprogram tab.

The controls are the same for the graph on the praigram
tab and on the graphing program tab, and the asese&lect
either graph to observe. The graphing screernajisphe
first 12 connected meters, and any name associatiedhe
meter. As new controllers are connected, or caedec
controllers are removed, that list of available eneupdates.

-~

B [t

= 0

To start graphing, place a check mark in the boxeéxh
meter to graph.
| i
Both the Y-axis and X-axis scales default to stash@alues, but can be changed by the
o user.
The user can change the X-axis scale by specisithgr a shorter

(smaller X-Axis Length) or a longer (larger X-AXigength) axis. The
i @ effect of this can be seen in these two plots.

When the check box Autoscale is checked, KEM-Net
selects a Y-axis scale that's appropriate for #ta d
N ﬁ being plotted. The user can uncheck Autoscale and
i enter the lower and upper value of the Y-axis scale

The effect of autoscale and manually specifying Y-
JJJJJJ | axis minimum and maximum values can be seen by
comparing these two plots.

15



KEM-Net Pro Charting Features

ProMode allows the user to graph reaction tempezatnd optionally the power applied to the heat&he
benefit of graphing power is that an endo- or egoththat would not be detected by graphing only
temperature is easily detected when Percent Pqupdied to the reactor is graphed.

For example, in the plot below, the setpoint of¢batroller is set to 80.0 C. During the initsiages of
heating (yellow region), the controller applies ¥®power to the heater to cause the reaction to heat
rapidly. As the reaction temperature approachesétpoint temperature (green region) the coetroll
adjusts the percent power applied to the heatdragdhe reaction temperature reaches and theiiztab
at the setpoint. At some point in the reactiongaotherm occurs (red region), which is seen ssoa
increase in reaction temperature. The increaskgist enough that it could be mistaken for a shass of
regulation by the temperature controller. Butd&gking at the power applied to the heater, theéhewm is
immediately apparent. The temperature contrdégected an increase in temperature above theisetpo
and in response decreased power to the heatéisinase to 0%. The effect of the controller langr
power to the heater to minimize the rise in reactemperature (this is what the controller is siggoloto
do), has the effect of masking the true extendhefexotherm that occurred.

14U +

Powar

Exotherm

140 = 100

an .~ — 80

Controller power

% goes to 0% and masks %
2 |l the extend of the .
a / exotherm e
E | =
= o
k]
/ 3

2+ ’{,’ 40

| \//w -

n —1

o 2000 1000 000 BOI0 10000

Any controller can be upgraded to ProMode by entean Upgrade key (supplied by J-KEM) at a cost of
$75.00. Contact J-KEM for more information.
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Controlling User Inputs and Outputs

KEM-Net has been enhanced to support the new feafudser configurable Input and Output events.
The new IO feature allows a chemist to turn othstruments (chillers, stirrers, motors) On/Off as a
function of time, temperature or other input everftor example, KEM-IO allows a chemist to constiaic

program that accomplishes a program like this:

Turn on my stirrer, then ramp my reaction from 25° C to 100° C if 45 minutes,
hold for 2 hours, then turn off heating. When the reaction cools to 50° C, turn off
thestirrer. If any at any point the reaction exotherms and heats above 110 °C,
turn on my chiller and keep it on until I manually reset the system.

Note that optional User IO is distinct from, and mathing to do with, the heater power outlet anftont
of every temperature controller. Optional Userutspand Outputs must be order as an option aneto n
appear on a standard controller unless it has teksred. Contact J-KEM for information.

Name Meter
Reamping
Lagaing
Reset Alarm

Set User 10 States

be On or Off.

The easiest way to control optional Outputs insthtin a controller is
by right clicking on the face of the meter, theteseng the Set User
IO States, select the Output to change, then sélihet output should

The following discussion explains how the actiorOaftputs and
inputs can become part of a temperature contrptegram.

The drop down list in the column
titted 10 Output Channel lists the

output channels installed i

controller \

n the

Wit for

Starting Temperatuie | Ending Temperature
o C) Setpaint

Ramp Rate [oC/Hr) Hold Time (H]  Step Time (Hr)

Step1 250 250 1.00
Step 2 250 1000 60.00
Step 3 100.0 500 12000
b Stepd 50.0

Step§

Step 6

Step 7

Step 8

Step 9

Step 10

Step 11

Step 12

0.0o 00000
100 21500
o.oo 02500

Oooooooooogo

10 Output 10 Output
Chanrel Action
Ouput1 % TumOn

v

Ouputl v TumOK

£ 60 16| NS B 1) | B | 6 | 1%

S| 1| 06| 6 [ 1) |6 |5 | S | B | B [ B

|

IO Output Action allows the user to
select what to do with the output,

either to turn it On or Off

The actions of user IO are
configured in three panels
presented on the Ramping screen.
The first panel, the standard ram
table allows the actions of Output
to be controlled as a function of
time. As an example, consider
what each step in this table woulg
accomplish.
Step 1 — When the ramp starts, the
setpoint of the controller is set to
25°C and outlet 1 is immediately
turned on (outlet 1 could control g
stirrer, for example). The action pf
the user 1O (turn outlet 1 on)
happens immediately because th¢
step has a Step Time of 0.0 hours.
Step 2 — The setpoint of the
controller ramps from 2%C to

4

1%

100°C in 1 hours and 15 minutes followed by a hold twhé& hour.
Step 3 - The setpoint is then lowered from 100a8Gin 25 minutes, then outlet 1 is turned off. &dhe
If the step has a hold time, then théebahanges

state of on outlet changes at the end of the custep.
state at the end of the hold.
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The second panel that controls User 1O is the 10
T — — S Temperature Operations panel. This panel allbws t
 mbove v 1300 Oupt1 9 TunOn  |Lecng % [ user to specify how an outlet responds to a change
T P R B e temperature. For example, the table at the Igfftuvn
outlet 1 on if the temperature of the controllingter
When the sensed temperature goes above the over rises over 136C and turn outlet 2 off if temperature
ever tumed of,eveh when ihe seneed temperatre fall falls below 110C. The temperature plot below shows
pelow 130 because i action setseto Latehing how User Outputs will respond to changes in reactio
140 temperature.
120—
é 100 Outlt 215 med o Foute s umedon | Following is an examination of each component of an
g o0 below 110 oC. above 110 o¢ becase e .| 10 Temperature Operation.
" 60| o e e e ondion Condition (column 1) — The user can specify if the
a0} {ne semsec temperatare output should respond when the sensed temperaturg i
20 2t o e o e above or below the action temperature (in column 2)
Action Temperature (column 2)— A user entered
temperature at which the output should respond.
Output (column 3) — The optionally installed output to respond temperature condition.
State (column 4)- The state that the output should go to, eitheoQOff.
Action (column 5)— This specifies whether an over or under tempegatondition igesettable or not.
An action of Latching means that if the conditimtsur that cause the output to change states utipeito
never resets itself, even after the alarm condiiotonger exists. A Non-Latching action mears the
output sets itself to the user entered state wihemliarm condition exists, but resets itself whenalarm
condition no longer exists. For example, intdigle above, if the sensed temperature rise t6@30
output 1 will turn on. When the sensed temperafite below 130C, Output 1 stays on, and never resgts

itself because the Action is set to Latching. cAfsom the table above, if the sensed temperdaalise
below 110°C, Output 2 will turn off. If the sensed temperatiater rises above 12C, Outlet 2 turns
back on. Latched outputs require the user tottuertemperature controller off AND disconnect the
controller from the USB port to reset the alaridon-latched outputs reset them self when the alarm
condition no longer is present.

Suppress (column 6)- This option is enabled only for Under tempemttwnditions. The reason to
suppress an under temperature condition can befiserrthe plot above. If the reaction starts hmeat
from room temperature, the under temperature a¢tien turn Output 2 Off) would trigger immediatel
because room temperature is below the trigger teatyre of 110C. When Suppression is enabled,
evaluation for an under temperature condition dm¢sstart until the sensed temperature’i§ above the
under temperature value, in this case, evaluatioari under temperature condition will not statiluhe
sensed temperature is 212 If it's desirable for the under temperaturioacto start, even during initial

heating, then leave the Suppression option uncklecke
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The features in the 10 Temperature Operations tzdnie
implement a very desirable safety feature callé8aand

10 Temperature Dperations

Condition Temp (o] Output State Action Suppress

I Above v |1300 Output1 % TunOff % | Latching v O Alarm". Suppose you wanted to heat a reaCtidIQﬁB
=0 e mptl v Tl Y lewe X C, consider how the table at the left would protect

against almost any heating accident. Duringahiti
heating, the under temperature section of the @bk 2) is suppressed, so Output 1 is On. Ohee t
solution temperature reaches 1€2the under temperature section is enabled. Kow this point
forward, if the reaction temperature exceeds’ £36r falls below 119C, Output 1 is turned off until being
manually reset. The over temperature sectioe (ljnprotects against an exothermic reaction aradehn or
temperature controller malfunction, and the undergerature section (line 2) protects against athoumn
heater, a broken flask, or a thermocouple thabiatllof the flask an onto the floor.

The third panel that controls User 10 sets theesét
T — Outputs as a function of Inputs. For example, you

Output State Output Type

e ma v mensan  viomez v v ~ff | Might have an experimental setup where you want th

lilnput  Input? % | goes Low tum v |Outlet1 v Oif v |NonLatching v

e - - controller to wait until an injection, or some otteyent
P it - - occurs before turning On (or Off) an output, otisgta
new setpoint temperature into the controller

(implemented in the next version of KEM-Net).
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Editing Meter Parameters

Each digital meter contains a set of internal patens that determine how the meter operates. eThes
parameters are stored in the digital meter itsglfl not the KEM-Net software, and are saved tortaeer,
even when the meter is turned off. Some of thrarpaters simply control the user interface, fomepie,
whether the meter displays temperatures in degretgcade or Fahrenheit, but others control how the
instrument itself operates, so for this reasony oskrs that understand the affects of each opgrati
parameter should enter the controller’'s editingsior

A meter is placed in programming mode by
right clicking on the face of the meter of

Load Parameters to Meter

Main | Level 1| Level2 | Level 3| Level 4 | My Parameters |

et “Edit Parameters”. The parameter screen

Communication Settings

Addvess: | 1 | Boud 9800  Daa 18N

the meters current programmed values.
The parameter screen has six levels,
corresponding to the six tabs on the form.

heter Mame | |Pot Temperature | Test dlaseription of pracess

Functions on the Main programming level:

File Menu — The only option is to Exit the parameter screelf.changes have been made on any leve
the form, and have not been saved, you are pronpteale parameters before exiting.

Default Settings Menu— The only option in this menu is ‘Load Meter Ddfa’. Selecting this option
loads J-KEM’s default parameters for your controlld=or temperature controllers, the default
tuning set is the set appropriate for heating nearahd most other laboratory heaters. See the
controller’s User manual for additional information

Address— The address of the meter cannot, and shouldench&nged. The address of the meter
corresponds to its channel number on the controller

Meter Name — A descriptive name, like “2 Liter Reactor” or éad Temperature” can be associated w
the meter. This name appears in the top greenflibe digital meter, and is saved and recalled
every time the meter is connected.

High and Low Temperature Alarms — Alarm features are explained in the next section
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interest, then from the popup menu selecting
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High and Low Temperature Alarms

Safety Notice High and Low Temperature alarms should only §edby a trained professional who
understands how these alarms work. These alaeres software feature and are NEVER a substituta fo
hardware safety backup for a heated reaction. aldren features of KEM-Net are a convenience, but
because they are software based, they cannot deassesafety backup for an over or under temperatu
condition in a monitored reaction. J-KEM Scietsgells a Lab Safety Monitor and our Model 270ty

Safety Controllers for hardware safety backups.

Dizabled
Enabled

Mon-Latching

100 — 2

1
90— NOver Temp

80 S

70 —
60 —

Setpoint

50 —
40 —
30—

Temperature

07T T T T T T 1
Time — >

Alarm Value. When the sensed temperature no losgebove the High Temperature Alarm Value, th
software can either resume heating or permanetuylgeating depending on the Alarm Action that is

set.

High Temperature Alarm —

This is a software alarm, i.e., part of
the KEM-Net software and is not
stored to the digital meter. A high
temperature alarm turns power off ta
the heating outlet in the event that th
sensed temperature exceeds the us
entered High Alarm Value. To
program a high temperature alarm,
enter the High Alarm Value (i.e., the

temperature that will trigger an alarm

if it's exceeded) in the text box
provided, then click “Enabled” in the
Alarm selection box. The high
temperature alarm is not active, or
running, until Enabled is clicked.

If a high temperature alarm were to
trigger (because the sensed
temperature reached or exceeded th
High Alarm Value), power is remove
from the heating outlet (important: s¢
‘How Power is Removed’ During an
Over- or Under-Temperature
Condition, below). Once an alarmi
triggered and power has been remo
from the heating outlet, eventually, t
sensed temperature will fall below th
High

e
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Alarm Action: Latching — If the alarm action is set to latching, oncedlem is triggered, power is
permanently removed from the heating outlet uhtl @alarm is manually reset. A latched alarm neve
resets itself, even when the sensed temperatusebtabw the High Alarm Value.

Alarm Action: Non-Latching — When the alarm action is set to non-latching, gro removed from
the heating outlet when the sensed temperaturbesdbe High Alarm Value, and is restored to thied
when the sensed temperature falls 0.5 degrees lbtotigh Alarm Value. A non-latched alarm rese
itself with the sensed temperature falls belowHigh Alarm Value.

In the plot above, both a latching and a non-laigtalarm remove power from the heating outlet whe
the sensed temperature reaches the point lab€ledAlatching alarm never resets, but a non-latgh
alarm resets the controller and resumes heating Wieesensed temperature falls 0.5 degrees be®w
High Alarm Value, or at point ‘2" in the plot abave

How Power is Removed During an Over- or Under-Tempmature Condition

When an over or under temperature alarm is trighetee to the sensed temperature exceeding ohe
Alarm Trigger Values, the software does not disecgimoved power from the heating outlet, rather it
changes the setpoint of the digital meter to wedst allowed value. It's assumed that changieg th
meter’s setpoint to the lowest allowed value dstsmeter to a value that is low enough to stop all
heating. For example, if the controller is fitt@ith a type T thermocouple input, during an alarm
condition, the setpoint is set to —299f it is fitted with a type K thermocouple, tBetpoint is set to -5Q
and if a type J thermocouple input, the setpoiseisto 6. If it's not true that changing the meter’s
setpoint to the values listed prevent the readtiom being heated, then the over temperature alarm
cannot be used.

th

Df t

Low Temperature Alarm —
This is a software alarm, i.e., part of
the KEM-Net software and is not
stored to the digital meter. A low
temperature alarm turns power off tg
Ehld the heating outlet in the event that tH
sensed temperature falls below the
user entered Low Alarm Value. To
program a low temperature alarm,
enter the Low Alarm Value (i.e., the

— temperature that will trigger an alarm
100 - if the sensed temperature fall below
90 ] in the text box provided, then click
1 2 Setpoint “Enabled” in the Alarnselection box.
80 \/ \/ The low temperature alarm is not
¢ 70 Under Temp active, or running, until Enabled is
8 60 clicked.
g Important: see ‘How Power is
§ 50 Removed’ During an Over- or Under
40 — Temperature Condition, above.
30—
20 1 T T T T T 1

e

it)
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How a Low Temperature Alarm Works — As an example, suppose that the reaction setisoset to
80° C and a low temperature alarm is set &tG0 When the reaction starts to heat, it's prépabor
near room temperature. If the low temperaturenalaere active at this point, the alarm would tegg
because room temperature {#3) is below the low temperature alarm of @0 For this reason, when
low temperature alarm is Enabled (i.e., turnedmotheé software), triggering of the alarm is suppegss
until the reaction temperature ris€sClabove the Low Alarm Value. That is, even tHotEnable’ was
selected in the Low Temperature Alarm panel, tHievsoe doesn’t actually start to monitor for a low
temperature alarm until the reaction temperatsesrif C above the Low Alarm Value. Referringtot
plot above, the low temperature alarm is in anrmegliate “suppressed” state in the beginning optbe
and doesn't actually becomes active until the setesmperature reaches point “1”.  Once the low
temperature alarm becomes active, if the reactéoperature falls below the Low Alarm Value, powet
the heating outlet is removed permanently untilrtreger is powered off, or the setpoint is manually
changed. A low temperature alarm’s action is gV atching”.

A low temperature alarm generally protects agarsiermocouple falling out of solution, or a flask
breaking. For any event where the thermocoupbdsamexpectedly, it's a safe practice to remove
power from the heating outlet. As with the Higbniperature Alarm, power is removed from the hea
outlet by setting the meters setpoint to its lovedisiwable value.

How Alarms Affect Temperature Controllers with Cooling Outlets

Both high and low temperature alarms work by sgttive controller’s setpoint to the lowest allowed
value. For temperature controller models fittethwooling outlets, setting the setpoint to a halue
generally has the effect of applying power to theling outlet. For example, suppose a Model 250
(type T thermocouple) is powering a heated reacitd0 C, and has a high temperature alarm set fo
85° C. If the sensed temperature were to reatC8%he alarm would trigger which sets the conérsl|
setpoint to

-199° C. Presumably, at this setpoint, power woulddmeoved from the heating outlet, but the coolin
outlets would be powered and stay powered untis#tpoint is changed or the controller is turndd of
For controllers with cooling outlets, the user maissure that it is safe to continuously power angth
plugged into the cooling outlet.

a

ting

«

2 - Ket ceitific KEM-Net When either a low or high temperatu
el alarm is triggered, the color of the
temperature display in the affected
meter changes from green to red. |
the alarm is set to non-latching, whe
the temperature falls to the point

where the alarm resets, the

(& o e

3 210 Timer l l )7 .q!
ame:~—-= § oo i
5

>

temperature display turns green again.
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Parameter Levels 1 to 4

It's beyond the scope of this software manual fgl&r the meaning of each of the parameters idthe
KEM digital meter. All parameters shown in theseeens are stored in the meter and can also besstt
by physically placing the digital meter into itsogramming mode by means of the buttons on the front
panel of the meter (not by using the softwarepr dafety reasons, the Parameter screens donit il
user to change select parameters. Only a professjualified to understand the effect of changirey
meters operating parameters should change thesesval

Autotune — Autotune is an automated routine that
matches the PID control characteristics of the
controller to the heating characteristics of the
heater. See the Section Two in the User
manual for more information.

Proportional Band, Integral Time, Derivative
Time, and Cycle Timeare the PID

Meter Parameters

File Default Settings

| Main | LevelT | Level2 | Level 3] Level 4] My Parsmeters |
Automatic Determination of Heater Constants

AutoTune | ot

00 |

Offset : |

aff -. Lack setpaint on meter

Setpoint Lock : |
Tuning Parameters

Temperature Ramping (3300 meter only)

Proportioning Band : |
Integral Time 10

Derivative Time : |

Cycle Time: |

Tog
| Minutes

| Second

DAG: [ 30 |

30 Second

Setpoint Ramp Rate © |
Ramping : |
Soak Time © |

Setpoint 2 |
Band 2 |
Cycle Time 2 |

T | DegessHow
of

Infiriy 7. Minutss

parameters of the controller. These
parameters affect how the controller applie
power to the heater.

Offset — is generally not used and should remain
at a value of 0.0.

Setpoint Lock —Turning setpoint lock on
prevents the meter’s setpoint from being
changed by pressing the physical buttons
the face of the digital meter

S

Ramping Controls — These controls use the ramping function buiti the Model 3300 meter to contrg

a single step ramp. Note that this is distinatfithe multi-step software ramp that KEM-Net pr@sd

Setpoint 2 Functions- These settings generally are used to contret tamperature circuits built into
the controllers hardware and should generally eathanged.

Meter Parameters g@@

File  Default Settings

hain Setpoint 2 Mode |

DwHi

Second Setpoint 2 Mode : | Hone

| Main | Level1 | Level2 [Level 3| Lovel 4 | My Parameters

Alam Mode

Alarm Behavior

Input Sensor
Display Units C

Manual Cutput Power : | Off Percent Display Resalution 01 :’Eglee DISplay Resolutlon_ The Controller can be
Setpoint 1 Output Limit: | 100 | Percent Meter Maximum ;| 12000] “C . - . .
p : - ) placed in either 0.1 or 1.0 display resolution
Setpoint 2 Output Limit : | 100 | Percent Mater Minimum 500 | °C

oK |

The controls on Level 2 should not be changed,
since they generally control the way any over
temperature alarm circuits built into the controlle
operate.

mode.
Meter Maximum — This is the maximum
allowable setpoint temperature that the meter Will
accept. Setting the meter maximum to a value
that prevents a dangerously high setpoint from
being accidentally entered is a good safety
practice.
Meter Minimum — This is the lowest allowable
setpoint that can be entered into the meter.
Display Units — The controller can be configure
to display temperatures frC or® F.
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None of the controls on Level 3 of the parameter
Bt ot SEE | page should be changes by anyone other than a
skilled technician knowledgeable about the effeq
of changing any of these parameters.

Zero Offset - This is the temperature offset

—

Load Parameters to heter

Main_| Level 1| Level 2] Level3 [ Lovel ¢ [ My Parameters|

oo = e required for the meter to display temperatures wjith
etPoint Bvice | iy | Dutput dewice for second setpoint . . . .
PR proper calibration. This value is entered by J-

ER KEM and should not be changed.

Output Mode ; |

LED Mode | Tnan |

Span Adjust 7 Vﬂ 0 , Linear correction of displaped output
Zern Offset:| 20 | Oifset conection of displayed value

Meter Version': | 3300 ]

| o The values of Level 4 should not be changed.
Me“mm dl | These effect the way the controller measures and
File Default Settings d|sp|ays temperatul’es.

Load Parameters to Meter

Main | Level1 | Level 2] Level 3] Level 4 |y Parameters|
Lock Lewvel - Nore | Lack parameters on this menu level and sbove
Alarm tode [ orf
Display Averaging [ 3

Derivative Sensitivity [ 0.5

The My Parameters tab of the Parameters form
LT =l | provides a place for an experienced used to store,
upload, and recall custom PID parameter sets. |The

AT o PID parameters of the controller affect how the
| icn i s, Do on b e s oot | | controller powers the heater. The PID parametgrs
ee St User 2 serset3 loaded by J-KEM into the controller before
L | . . shipping are the best set for most laboratory
e 2o 2o || heating applications. There are many different
e | -_— ] heater styles in laboratories, all of which your J-
Cycle Time= ([ 40 | Sscond | [ 27 | Sscod | [ 50 | Second KEM controller can regulate, but sometimes, some
rn | T T | of these heaters need custom PID parameter sets.
[Coag oo For example, there is an enormous difference in the

heating characteristics between a vacuum ovenjand
an IR lamp. Your J-KEM can regulate both of
these devices, when it is loaded with the proper
PID parameters for the device.

Text boxes are provided to store 3 unique setddfpdrameters. When a set of text boxes aredfilie
with custom PID parameters, they can be saveduo R@ for later recall by clicking the Save button
associated with that User set. Clicking the buttoad to Form, loads the PID settings to Levef the
Parameter form. When the form is exited, the nW\Rlues are uploaded to the digital meter.
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Application Notes

Note 1 — Example of Entering a Multi-Step Temperatte Ramp

J-KEM received a request from a researcher for teefiet up a detailed temperature ramp in KEM-Net
software. The text in blue (below) is the ramg tesearcher wanted to implement, and what folkbwes
is J-KEM'’s explanation of how to enter the ram@/e hope you find this useful.

I would like to generate the ramp for my reaction as follows :
For one reaction : Temperature profile as follows :

. Temperature from 35 deg C to 100 deg C in 60 min.

. From 110 to 150 deg C in 90 min.

. 150 to 180 deg C in 30 min.

. Hold the reaction mass at 180 deg C for 60 min.

. After holding at 180 deg C for 60 min, increase from 180 to 205 in 60min.
. From 205 to 222 deg C in 60 min.

. Then continue the reaction at 222 deg C for 4 hrs.

~NOoO O~ WNE

Below is how this ramp is implement using our KEMtNoftware.

Step 1 35 to 10CC in 60 minutes, the ramp rate is (the changemfperature needed in 60 minutes) 65
C/hour

&8 Ramp Builder |:”E"E|

E;g;“”g Ve [ED”Cd]'”g Temperatite: |\ g 0 Rate (oG/HI] Hold Time (]| Step Time (Hi]

Stepl | 350 100.0 £5.00 0.00 10000
Step2 1000 110.0 1000.00 0.00 0:00: 36
Step3  110.0 150.0 2667 0.00 1:29.59 1 0 ) 1 3 54
Step4 1500 1800 60,00 1.00 130,00
Step5 1800 205.0 25,00 0.00 1:00:00
Stepf 2050 2220 17.00 am 500,00

Total Program Time

Step? 2220 0.0 1000.00 0.00 01318

Step 9
Step 10
Step 11 i
Step 12
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Step 2. The user requested to increase from 118dcC in 90 minutes, but note, at the end of stepel th
controller is at 100C. You cannot start step 2 at $when step 1 ends at £0D, you must add a step
that ramps the controller from 100 to 210 using a very fast ramp. To implement thigpSt ramps
from 100 to 110 C at a rate of 106aC/hour.  This ramp step will take 36 seconds.

It's very important to understand that just becayme change the setpoint in the controller from ®0
11@ C in 36 seconds, that doesn’t mean that the @raetill actually heat from 100 to 11C in 36
seconds. The rate of heating is 100% dependetitsopower of your heater. If you have a high powe
heater, then the reaction will heat fast, if youdna low power heater, then the reaction will Iséatv. It's
critical to understand that a ramp program simplgnges the setpoint in the temperature contrditas,
fast your reaction temperature changes is 100%ndigoe on the power of the heater.

Step 3 Now the program ramps from 110 t0°1GGn 90 minutes, that is a ramp rate of 28 Ghr
(i.e., (150 - 110)/1.5 = 26.67).

Step 4 Now the program ramps from 150 to°X8@ 60 minutes and then holds at 180for 60 minutes
(note that you can hold a step by entering a hoid tn the column titled “Hold Time (Hr))

Step 5 ramps from 180 to 206 in one hour.

Step 6 ramps from 205 to 222 in 60 minutes (Ramp rate = (222-205)/1.0 = 1Zr@) then holds at

222 C for 4 hours. Another important point to undans! is that just because the program sets the
setpoint of the controller to 222 doesn’t mean that the reaction will actuallytites®222 C. Once again,
the ability of the reaction temperature to heah®programmed setpoint temperature is 100% depénde
on the power of your heater. A ramp program synapitomates setting the controller’s setpoint & th
temperatures required by the ramp, but the actaation temperature will depend on the power of the
heater.

Step 7. At the end of the program, if you wantutm your reaction “Off” simply enter a very fastnp
rate to take the setpoint t8 G.

Now click the Save Ramp button, and then the RungRlautton that appears.
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Note 2 — Why Doesn’'t the Temperature of My Procedglatch the Ramp Entered?

Consider the two step ramp below. In step 1udex wants to ramp the temperature of a reactaom #0
to 70C at a rate of 5C/min. When KEM-Net runs ttamp step, it electronically changes the setpoint

— |

[Sot?:;“”g pexoa [Eo%d}‘“g Temper@lule  Ramp Rate (bC/H)  borort g";?g o HodTme ()  StepTme(H)

Step1 200 700 300.00 100 0.00 0:10:00 [
Step2 | 700 1000 20.00 100 B |ow 1:00:00 L

b Step3 | 1000 ] E
Step 4 [ |:

the controller at a rate of 5C/min, but that doegnarantee that the temperature of the actuatiosawill
change at the same rate. The rate that the sedetnperature changes at is dependent, amoumt othe
things, on the power of the heater. If the heased is powerful enough to increase the reaction
temperature at 5C/min, then the rate of reactiorpgrature increase will match the rate of incredghe
setpoint. But, if the heater does not have en@ayter to heat at this rate, then even thoughetEomt is
being changed at a rate of 5C/min, the reactiopé&ature will change at the rate that the heatablis to
produce.

For example, consider this plot of 500ml of toluéeéng heated by a 1000ml heating mantle.
120

100

N /
60 /7/76' — Setpoint

// ——Solution
40

20

During step 1 of the ramp, the plot shows thatségtpoint was ramped at a rate of 5C/min, but thetiso
temperature couldn’t keep up with this heating beeause heating mantles didn’t have enough pawer t
heat at 5C/min. This plot also shows the valuesifig the Wait for Setpoint feature of the ranfipom

the plot, the setpoint ramped from 20 to 70C inriButes, but after 10 minutes, the solution temipeea
was only 54C. Since the Wait for Setpoint featuas selected, the ramp did not continue to Stepti?
the solution temperature reached 70C, which wésmat= 13 minutes. At the 13 minute mark, thepam
continued to Step 2, which was at a rate of 0.5@/miheating rate the heating mantle can easilgaeh
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ASCII Parameters and Protocol for User Written Code

The USB board on your J-KEM controller implementsraple ASCII interface for users who would
like to communicate with the meter using an in-leagplication or third party software like LabView.
During normal installation, two drivers are loadedthe controller, one is for USB communications,
which KEM-Net uses, and the second is a virtual Qpbrt driver that can be used with this ASCII
protocol. Your application must open the virtuahen port created when the controller is plugged int
the PC.

For single channel controllers, like a Model 21MMR, the address of the meter is always “1™. r Fo
multi-meter controllers, the address of the megeétsi “position” in the controller. For exampie,a
Model 270, the setpoint meter has an address pfiHi&é’over-temperature meter has an address of ‘2’.
In a Quad temperature controllers, the meters hddeesses 1 to 4.

Comm settings: Baud (9600), Data bits (8), St (1), Parity (None), No handshaking.

Table 1. Implemented ASCII Commands

Command Controller Reply | Comments

T(address)\r 85.4\r The ‘T’ command requests the controller to

Example: T(1)\r return the current system temperature for
temperature controllers, or the current system

Address is the address of the meter. pressure for vacuum regulators. Temperature

The character_‘\r’ represents the control readings are returned in units’ef or°F

character carriage return and has the . .

HEX value of 0x0D (whatever the meter is programmed for) and in
the case of pressures the units are mmHg

All commands are case sensitive (torr).

P(address)\r 75.0 The ‘P’ command requests the controller tg

Example: P(2)\r return the current setpoint value. Temperature
setpoints are returned in units’6for°F

Address is the controller address. (whatever the meter is programmed for) andl in
the case of pressures the units are mmHg
(torr).

S(address,value)\r OK\r The ‘S’ command enters a new setpoint value

Example: S(1,85.0)\r in the controller. Temperature setpoints muyst
be in units of C or°F (whatever the meter is

Address is the controller address. programmed for) and in the case of pressures

Value is the new setpoint value the units are mmHg (torr). To acknowledge

receive to the new setpoint, the controller
replies with ‘OK\r”

Error Handling There is no ‘J’ command. If an invalid
J(address)\r ERRORVr command is sent to a valid address, the word
ERROR is returned.

If a valid command is sent to a non-existing
T(bad address)\r No reply address, no reply occurs.
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Loading KEM -Net Drivers

Windows 8 and 10 will not automatically load ansigned driver’, and KEM-Net drivers anasigned.
To load unsigned drivers follow the procedure belBeproduced from www.howtokeek.com]

How to Disable Driver Signature Verification on 64-Bit Windows 8.1
or 10 (So That You Can Install Unsigned Drivers)

-] Program Compatibility Assistant

A digitally signed driver is reguired

AnyDVD Filker Driver
SlySoft, Inc.

Windows blocked the installation of a digitally unsigned
driver. Uninstall the program or device that uses the driver
and check the publisher's website for & digitally signed
version of the drver,

Close

64-Bit editions of Windows require digitally signddvers. The problem is that many devices shif wit
unsigned drivers. Today, we’ll show you how to atisthem regardless.

Digitally signed drivers include an electronic fergrint that indicates which company the driver was
produced by as well as an indication as to whetieedriver has been modified since the companysele
it. This increases security, as a signed driveritaa been modified will no longer have an intaghature.
Drivers are signed using code signing certificates.

How to Disable Driver Signature Verification on 64-Bit Windows 8.1 or 10

To disable driver signature verification, we're iggito need to get into the Troubleshooting optioos
the boot manager. The easiest way to bring theescup is using a secret trick.

Simply select Restart from the power options memuWindows 8 that's under Charms or on the login
screen, and in Windows 10 it’s on the Start Menu).

Hold down the SHIFT key while you click Restart.

Sunny
= ey
Sleep ﬁ 7qo ane § 5%
File &3 Shut down ’ 1 A dMph

{34 settn Restart Washington, D.C

hik Play and Expiore
)} Power

;_ Al apps

(Again, you can use this trick on any of the pomenus in Windows 8 or 10, whether on the loginaty€harms
bar, Start Menu, or Start Screen)
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Once your computer has reboots

you will be able to choose the
Troubleshoot option.

1%

Choose an option

Continue

-

The head into Advanced options.

Advanced options

Then Startup Settings.

up behaviar

Since we are modifying boot tim
configuration settings, you will
need to restart your Computer o
last time.

(42

-}

» Disahle early-launch & re protection

= Disable automatic restart on system failure
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Finally, you will be given a list of startup
settings that you can change. The one
are looking for is “Disable driver

signature enforcement”. To choose the
setting, you will need to press the F7 ke

=

174
=

Startup Settings

Press a number to choaose from the options below:

Use number keys or functicns keys F1-F9

1) Enable debugging

2) Enable boot logging

3) Enable low-resolution video

4) Enable Safe Mode

5) Enable Safe Mode with Networking
6) Enable Safe Mode with Command Prompt
8) Disable early launch anti-malware protection
9) Disable automatic restart after failure

Now you are ready to install the drivers|
for KEM-Net.
Connect the J-KEM controller to the PC
using a USB cable.

Right click on the Start Menu (the
windows icon in the lower left corner of
the screen), then from the popup menu
select Device Manager.

The device manager will display an Ico
titted JKEM USB interface and it will
have a yellow exclamation mark in it.

=)

=4 Device Manager
T cias P

@

File Action View Help

H=E &

4 =4 BobsOffice-PC
(1] EF Acronis Devices
g Bluetooth Radios
1> -8 Computer
1=y Disk drives
B .;, Display adapters
L—Ea DVD/CD-ROM drives
- &3 Human Interface Devices
1»icg IDE ATA/ATARI controllers
EZ Keyboards
[ a Mice and other pointing devices
[ l,g_- Maonitors
[ I.-T MNetwork adapters
4|7 Other devices
© i[lm JKEM USB Interface
- | Portable Devices
I3 @ Processors
-3 Sound, video and garme controllers
[+ Ml System devices
[ i Universal Serial Bus controllers

NOTE - You will return to this step
(just keep reading)

JKEM USB Interface Propertics =

Double click on the icon to load its
properties, then click on the Update
Driver button.

General | Driver [ Detais|

FL akEM S rterface
g
Device type Gther devices
Manufaciurer.  Unknown
Location Location O (Port_#0011.Hub_#0001}

Tofind a driver forthis device, click Update Driver.

Updste Dnver.
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Select Browse my computer fo
driver software.

—

'\..7 |l Update Driver Software - JKEM USE Interface J

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
faor your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually,

Click the browse button, then
navigate to the folder titled J-
KEM Controller Drivers. Selec
the folder, then click on the OK
button.

Now click the Next button.

-

@ Ul Update Driver Software - JKEM USE Interface

Browse for driver software on your computer

Search for driver software in this location:

Ch\Users\Bobs Office\Desktop)\Business ltems\Standard Productsik -

[¥]Include subfolders

<+ Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

4 | J-KEM Controller Drivers
. amdbd
| 1386

> . Kern Met Manual

Windows will display this
warning. Click on Install this
driver software anyway.

'gf' Windows Security l 2

[:?__(/..J Windows can’t verify the publisher of this driver software

< Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.

= Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information,

| \_r | See details
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After installing the driver, this

window appears indicating that

the driver was installed
successfully.
Click the close button

\ae! | Update Driver Software - JKEM USE Interface

JEEM USB Interface

&

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

Clci

Now Windows returns to the
Device Manager screen.
KEM-Net has two sets of
drivers that must be loaded
manually. One is for the USB
interface (which you just
loaded) and one is for a Virtua
Comm Port interface. If you

now look at the device manage

window, you'll note that the
yellow “USB Serial Interface”
icon has disappeared, but is
replaced with the yellow icon
“USB Serial Port”, this is the
second driver they must be
manually loaded.

Double click on this icon and
manually load this driver as yo
did the previous driver. If you
need step-by-step instructions
return to the step (5 steps ago
titled “You will return to this
step”

4 Device Manager

File Action View Help

| m H .

a2 BobsOffice-PC
i -EF Acronis Devices
: ﬁ Eluetooth Radios
b 4N Computer
bpoy Disk drives
i -Be Display adapters
i DVD/CD-ROM drives
S f.‘_ﬁ, Hurman Interface Devices
I - IDE ATASATAPI controllers
<2 Keyboards
: --ﬂ Mice and other pointing devices
‘\-i- Monitors
> ¥ Network adapters
4 - || Other devices
.|}y USB Serial Port
i - Portable Devices
i -J2¥ Processors

[ % Sound, video and game controllers

4| Systern devices
[5- i Universal Serial Bus controllers

After completing these steps,
the drivers for KEM-Net will be|
loaded. Unplug the USB cable
from the controller and quit the
KEM-Net software. Plug the
USB cable back in, the start

KEM-Net and you should see
an image of your controller on

the PC screen.
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