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Getting Started

This section will provide the user with general information on the 2500 Cont@kpglication, information on where

to obtain technical support, the required hardware spatifins to run ControLog, instructions on how to install
ControLog and instructions on how to start ControLog for the first time. Following sections will provide further details
on how to use and operate ControLog.

About ControLog

ControLogis a Windows based software application thdy automates the operation of a Thunder Scien28©0
Humidity Generator and allows various device connections through a number of different interfaces. Data from the
generator and attached des$ is automatically retrieved and stored for viewing in either numerical or graphical format
in real time or post process.

Notice

The information contained in this document is subject to change without notice.

Thunder Scientific Corporatiomakes no warranties, either express or implied, regarding the keystroke procedures and
program, or the fithess of these procedures or program for a particular purpose. The keystroke procedures are made
available solely on an "as is" basis and the emigsle as to their quality and performance rests with the user. Thunder
Scientific Corporation shall not be liable for any incidental or consequential damages in connection with or arising out of
the furnishing, use, or performance of the keystroke praesdar program.

Technical Support

If the user requires assistance with any aspect of the ControLog application, technical support can be obtained by
contacting Thunder Scientific Corporation by any of the following means:

www. ThunderScientific.com
Tel: 505.265.8701
FAX: 505.266.6203

support@thunderscientific.com
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License Agreement

THIS IS A LEGAL AGREEMENT BETWEEN YOU, THE END USER, AND THUNDER SCIENTIFIC
CORPORATION ("TSC"). THE ENCLOSED THUNDER SCIENTIFIC CORPORATION SOFTWARE PROGRAM
(THE "SOFTWARE ") IS LICENSED BY THUNDER SCIENTIFIC CORPORATION TO THE ORIGINAL
CUSTOMER AND ANY SJBSEQUENT TRANSFEREE OF THE PRODUCT FOR USE ONLY ON THE TERMS
SET FORTH HERE. PLEASE READ THIS LICENSE AGREEMENT. IF YOU DO NOT AGREE TO THESE
TERMS, RETURN THE FULL PRODUCT WITH PROOF OF PURCHASE WITHIN 30 DAYS FOR A FULL
REFUND.

A GRANT OF L C@ants® Fau the rigi8 to use one copy of the enclosed SOFTWARE on a single terminal
connected to a single computer (i.e. single CPU) or to a network server. If you install the SOFTWARE on a network
server, you must purchase a separate copy of the B@RE for each computer terminal that will be used to operate

the SOFTWARE. If the anticipated number of users of the SOFTWARE will exceed the number of applicable Licenses,
then you must have a reasonable mechanism in place to ensure that the numbsonsf p&ing the SOFTWARE
concurrently does not exceed the number of Licenses. If the SOFTWARE is permanently installed on the hard disk or
other storage device of a computer (other than a network server) and one person uses that computer more than 80% of
the time, then that person may also use the SOFTWARE on a portable or home computer.

A COPYRI GHT. The SOFTWARE is owned by TSC and is prot
treaty provisions. You may either (a) make two copies ofSG&ETWARE solely for backup or archival purposes
provided that you reproduce all copyright and other proprietary notices that are on the original copy of the SOFTWARE
provided to you, or (b) transfer the SOFTWARE to a single hard disk provided you keajigthel solely for backup

or archival purpose. You may not copy the written materials accompanying the SOFTWARE.

AL OTHER RESTRI CTI ONS. You may not rent or | ease the !
accompanying written materials on ap@nent basis provided you retain no copies and the recipient agrees to the terms

of this Agreement. You may not reverse engineer, decompile, disassemble, or create derivative works from the
SOFTWARE.

SOFTWARE and written materials

A GOVERNMENT LI youEaN Si&qliiring the SOFTWARE on behalf of any unit or agency of the United
States Government, the following provisions apply:

The Government acknowledges TSC's representation that the SOFTWARE and its documentation were developed at
private expense a@mo part of them is in the public domain.

The Government acknowledges TSC's representation that the SOFTWARE is "Restricted Computer Software" as that
term is defined in Clause 52.22® of the Federal Acquisition Regulations (FAR) and is "Commercial Q@np
Software" as that term is defined in Subpart 227.471 of the Department of Defense Federal Acquisition Regulations
Supplement (DFARS).

The Government agrees that:

() If the SOFTWARE is supplied to the Department of Defense (DoD), the SOFTWARE skifigld as
"Commercial Computer Software" and the Government is acquiring only "restricted rights" in the SOFTWARE
and its documentation as that term is defined in Clause 252Z(2P3(c) (1) of the DFARS, and

(i) If the SOFTWARE is supplied to any unit agency of the United States Government other than DoD, the
Government's rights in the SOFTWARE and its documentation will be as defined in Clause B2(2R72) of
the FAR.

A-. RESTRICTED RI GHTS LEGEND. Us e, d u pslsubed to restrittionsasrsetd i s ¢
forth in subparagraph (c) (1) (ii) of the Rights in Technical Data and Computer Software clause at DFARS 252.227
7013. Thunder Scientific Corporation, 623 Wyoming SE, Albuquerque, NM 87123.

A EXPORT LAW ASSU&knbeHZ® and ag¥ee that the SOFTWARE is subject to restrictions and
controls imposed by the United States Export Administration Act (the "Act") and the regulations thereunder. You agree
and certify that neither the SOFTWARE nor any direct producetieas being or will be acquired, shipped, transferred
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or reexported, directly or indirectly, into any country prohibited by the Act and the regulations thereunder or will be used
for any purpose prohibited by the same.

A GENERAL. T hi s gokegneceby the lawts of whe State ob Mew Mexico, except for that body of law
dealing with conflicts of law.

Should you have any questions concerning this Agreement, or if you desire to contact TSC for any reason, please write:
Thunder Scientific Corporatn, 623 Wyoming NE, Albuquerque, NM 87123

Warranty

Thunder Scientific Corporation warrants that the media on which the Software is distributed will be free from defects for
a period of twelve (12) months from date of original purchase.

During the warranty period, we will at no charge, repair or replace, at our option, any product that proves to be defective,
provided you return the product to Thunder Scientific Corporation. This warranty does not apply to any product that has
been repaed, serviced, altered, or modified by anyone other than an authorized representative of Thunder Scientific
Corporation.

Thunder Scientific Corporation shall not be liable for any consequential, special, incidental, direct or other damage, loss,
or expensarising out of or connected with the manufacture, programming, packaging, storage, delivery (including any
delay in or failure to deliver), or use of any products, whether or not resulting from negligence or breach of contract,
except to the extent thatabe items sold and warranted by Thunder Scientific Corporation shall be repaired or replaced
in accordance with the previously stated terms of this warranty contract. The repair or replacement of a product is your
exclusive remedy.

THUNDER SCIENTIFIC CORPRATION MAKES NO OTHER WARRANTY OR REPRESENTATION OF ANY
KIND, EXPRESS OR IMPLIED, AND NO WARRANTY SHALL BE IMPLIED BY LAW.

Copyright

©2009Thunder Scientific Corporation
623 WyomingBlvd. SE

Albuquerque, NM 87123, USA

This document coatns proprietary information which is protected by copyright. All rights are reserved. No part of this
document may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, for any purpe@sthout the prior written consent of Thunder Scientific Corporation.

Trademark

ControLogis a trademark of Thunder Scientific Corporation.

HumiCalcis a trademark of Thunder Scientific Corporation.
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ControLog Minimum System Requirements

The followingspecifications are the required PC minimum system requirements to run ControLog.

1.6 GHz or greater Int&IPentiun? or equivalent processor (2.66 GHz Multi Core ottéreis recommended
when connecting multiple devices)

512 MB or greater of RAM (4 GB or more is recommended when connecting multiple devices)
Minimum 800 x 600 screen resolution

Microsoft® Windows7 (x86 or x64), Microsoft Windows VistaSP2 (x86 or x64)Microsoft Windows XP
SP3 (x86 only)

Microsoft .NET Framework version 4.0

Internet Bowser

If the user desires to connect multiple-R%2 devices or R885 devices to ControLog, then the following interface is
recommended:

1 MOXA® UPort® 1450 USBto-serialconverter

If the user desires to connect a GPIB device to ControLog, then the following interface is required:
1 National InstrumenfsGPIB-USB-HS USBt0-488.2 converte

If the user desires to connect Analog devices to ControLog, then the followingog@iaition equipment is required:
f  Agilent® 34970A Data Acquisition/Switch Unit
f  Agilent® 34901A 26Channel Multiplexer
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Installing ControLog

The following instructions give a step by step process to install the ControLbigatipp on a PC.

1. Insert the ControLo@D or locate the downloaded ControLiogtallation package. The ControLog installation
package will consist of the following files:

L setup.exe
ﬁ_%llnstaller.msi
|Z| ControLoglicensexml

2. Click the setup.exe file to begin the installation.

Z;)

setup.exe

Note: The usermust haveadministrative rights to install the application

Follow the on screen installer directions.

4. If using aMOXA® UPort 1450 USBto-serial convertethen install the appropriate drivers according to the
manufactures instructions.

5. If using aNational Instrumerf GPIB-USB-HS USBt0-488.2 convertethen install the appropriate drivers
according to the manufacturerds instructions.

Warning: PC antivirus software can interfere with ControLog operation. It is recommended to avoid-anti
virus scanning during ContoLog operation.

Data Backup

ControLog does not require any direct backup of its operating files. If for any reason a need to restore the software
occurs, simply reinstall the application as described inrtsimlling ControLogsection.

It is recommended to perform a periodic backup on any user generated files such as uncertainty solutions for the
generator, profiles, device setups and/or data files.

The default location for user data is under tie foo w d i Decanteotd hunder cientifi?500ControLogd

Warning: The userhas full control as to where to save data and the above directory may not be the location
they choose.
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Interface Connections

The following instuctions provide details to connect the Thunder Scientific Model 2500, MOX@2orf® USB-to-serial
converter National Instrumenfs488.2 and the Agilefit34970A to the ControLog PC.

1 Connecting to the2500

ControLog communicates with the 2500 through ar2R3 communication connection on any available COM port.
To connect the 2500 to the ControLog PC use a 9 pin cablea@mtect the computer's 9 pin male serial port
connector to the 9 pin female console port connector @36@

1 Connectingthe MOXA® UPort® 1450USB-to-serial converter

To connect the USBo-serial converter, plug the USB cable that is supplied with the converter into an open USB
port on the ControlLog PC. Pl ease refer to the manuf

1 Connecting the National Instruments® GPIB-USB-HS USB-t0-488.2converter

To connect the National InstrumefitdSB-t0-488.2 converte plug the USB end of the converter into an open USB
port on the ControlLog PC. Pl e a s efurthes ihfermatiacno t he manuf

f Connecting to the Agilenf 34970A

ControLog can communicate with an Agil8r#4970A to record analog devices through anZB8 communication
connection on any available COM port. To connect a 34970A to the ControLog RQ®umse cale andconnect the
computer's 9 pin male serial port connector to the 9 pin female on the back of the 3R8¥dse efer to the

manufacturer o6s
communication.

document aton lowto dormect ahdseledt thee R232 imiefrface farat i o n

6 1 Getting Started
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Starting ControLog

This section is intended to quickly familiarize the user with the operation of starting ControLog.

1. Ensure that the computer's serial port is properly connected 25@@eand all desired interfaces are connected.

2. Locate and doubtelick the ControLog icon.

-

-

ERUU
Cleningellisis)

3. The splash screen will appear once the program is initialized. Note: It may take some time for the program to
initialize the first time after installing the ajpgation.

4. The splash screen will display a loading status near the bottom, once loading is complete the splash screen will
close and the main window will be displayed.

5. A ControLogProduct KeyDialog will appear the first time ControLog starts if no vaiwnseis present.

Controlog Product Key &J

Eneter your name and company or organization

Mame:

Organization:

Enter the product key from the back of your
CD or from the email receipt of your online
purchase.

Ok Cancel

6. Enter your fANameo, iOrgani zationo and the HAProduct
received in the email receipt when purchasing ControLog online.

7. Click Ok to save the license information.

8. Upon completion of loadingControLog will automatically attempt to establish communication with the 2500
using the last known or default communication settings.

Connecting

Establishing communication with the 2500 generator

_
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9. If ControLog is unable to establish communication with the 2500 generator a message will be displayed to
inform the usr. The message will also ask the user if they would like to check the communication settings.

Connection Failed @

I.-”" W There was an error establishing communication with the generator.

‘S@¥ Would you like to check the communication settings?

Ve | [ Mo

8 1 Getting Started User Manual 2500 ControLog i Document Edition 1.7



10. Selecting yes, will open the 25@0mmunication settings

2500 Settings

Select the port the 2500 is Select the port settings for the
connected to 2500
Baud Rate  [2400 v |
Connect using | COM1 - Data Bits [5 v]
Party | None -
Stop Bits [1 v]
Handshake [ None -

Enable RTS [ Enable DTR

< Back Next = Fimizsh Cancel

11. In the 2500 settings, select the COM port that is connected to the 2500 along with théipgst fee the 2500.
Refer to your 2500 manual to check the current port settings for your 2500.

Default2500Port Settings
Baud Rate2400
Data Bits:8

Parity:None
Stop Bits:1
HandshakeNone
Enable RTSYes
Enable DTRNo

User Manual 2500 ControLog i Document Edition 1.7 Getting Started 1 9



12.Sel ect i ng orhwdl dispMdetietaccesbintarval for the 2500. Bbeess intervas the rate at which
ControLog sends and receives commands to and from the 2500. It is recommended to leave the access interval
at the default 1.5 seconds.

2500 Settings =

Access interval to the 2500

[1.5 % | |seconds -

This is the rate at which ControLog will communicate with the 2500.

< Back Next = Fimish Cancel

13.Sel ecti ng ttthnewill fieBult miCentradbog lattempting to establish communication with the 2500
using the new communication settings.

Connecting

Establishing communication with the 2500 generator
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14. Once Communication is established, the 2500 parameter tab will appear along with a 2500 data tab. The status
log will also show thatommunication has been established.

'@ 20cemot L WS o

Filer Mocde PRun Profile Graph Data

|23]]F’aa'rleters - Fl|

Setpoint  Actual V]
%RH@PcTc |2'DDDD | | | | |

Saturstion 05277 | 31114 | £0.075 P

Pressure

Chamber i
Saturation 25000 | -87.870 | =0.080 T
Temperature

Chamber T
:

Mass Flow 14
s "
“RH@Pc

%RH@PcTc

| Frost Point

(s e}

| Dew Point

< [ing i
h L o
bt 1
1192010 4:19:03 PM: Communication established with the 2500 generator
TMSEZ010 4:15:03 PM: System is shutdown

PPMv

PP Mw

Jifg

psia

i

psia

Point Time: 00:00:007
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Crashes and Data Recovery

If for any reason the PC crashes or power is interrupted, ControLog will automatically load all unsaved data on the next

successful startup. ControLogti@ely stores all device data to Tab delimited text files using a *.backup file extension
de

foldef existsnthes allaesiding packuphfiles willbea autoroapcally loaded to

These files resi

duringnormab per at i on.
folder is removed.
allow the user to save or append the data.

ControLog will display a message telling the user that data has been recovered.

Data Recovered

(S

I.-”"_"\-. The system has recovered from a crash and the recovered data has
v been loaded.

i n

If the generator is running, ControLog will asleth user i f t hey woul
is selected, all new data recordings wi
user to save the data before clearing it.
Append to Data? Iﬁ

I I There is current 2500 data, Would you like to append to this data?

Yes | ’ Mo

Ifadeviceisconnected, ControLog wil/l ask the
selected, all new data recordings wil!/

user to save the data befatearing it.

Append to Data?

) |

0' There is current Agilent 34970A data. Would you like to append to this
Y data?

Yes MNo

J

d
I

a

ABackupo

f ol

l'i ke to appen
I be appended

user i f they w
be appended to

12 T Getting Started
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Individual Data Tabs for each backup file will be automatically loaded and the status log will record the event.

& 2500 Controlog

File

%RH@PcTc

Saturation
Pressure

Chamber
Pressure

Saturation
Temperature
Chamber
Temperature
Maszs Fow
Rate

%“RHEPc
%“RH@PcTc
Frost Poirt
Dew Poirt
PP Mw

PP Mw
Grains/b
Enthalpy
SVP@Tt
SVP@Td

Mode
2500 Parameters

Run

Profile

Graph

Setpoint  Actual u

am | |
05436 | 30.961 | +0.075| psia
25000 | -87.867 | +0.060| C

B | =00] ©

o ol

J/g
psia

psia

I

Data

m

Units

EEREET>)
ections

Help

Agilent 345704 Data

Saturation Pressure [kFa] |

betpoint [kFal|

37581874 21616205
1/13/2010 5:05:27 PM 37581874 216.16305
1/13/2010 5:05:29 PM 37587262 216.16305
1/13/2010 5:05:31 PM 3.7587252 216.09824
1/13/2010 5:05:37 PM 3.7805057 21618925
1/15/2010 5:05:42 PM 37743625 216.18325
1/15/2010 5:05:47 PM 37743625 210.43282

3

< [t

Status Log ~ 1

1192010 5:08:58 PM: The system has recovered from a crash and the recovered data has been loaded.
12010 5:07:18 PM: Communic: established with the 2500 generator

12010 5:07:18 PM: System i
1182010 5:07:27 PM: 2500
182010 5:07:27 PM: 2500

Status Log shows the recovered data has been luaded}

< | m | »

) Reported Errors

]
Point Time: 00:00-00
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ControLog Interface

Thi s
user

sect

t o

i on
gain

Wi

f a mi

t he
wi t h

user with
ControlLogés

provide

arity user

found in the Operation and Maintenance Manual provided with the 2500 generator.

The ControLog program is composed of five basic features: Menu Bar, Parameters Tab Group, Data and Graph Tab
Group, Information Tab Group and the Status Bar. Each featadiesigned to be intuitive to use and to provide the user

with detail information on the operation of the generator and/or connected device(s).

& 2500 Controlog

File

Saturation
Pressure

Chamber
Pressure

Saturation
Chamber

Mass Fow
Rate

%“RH@EPc

Frost Point
Dew Point
PPMv
PPMw
Grainz/b
Enthalpy

Mode

%RHEPcTc

Run

0.5341

25.000

Temperature

Temperature

20.000

%RH@PcTc

Profile

30,673

05234

-87.870

25.000

6.5947

22159
1E-D04
-108.11
-112.62
0.0684
0.0425
JED04

25.125

SVP

R System is generating

Parameter Tab Group

Graph

H.075
#.075
+0.060

£0.060

I#m

J/a

Data

psia

psia

»

m

Units

ol

Connections  Help

0.000113

0.000112

0.000111

0.00011 -

T T T
b 24:45 FM 5:25:00 PM 5:25:15 FM

Time

T
5:24:30 PM

Status Log

T18/2010 5:24:20 PM: Communication established with the 2200 generator
TAUZ010 5:24:20 PM: System is shutdown

TMZ010 5:24:23 PM: Generate Mode Regquested

182010 5:24:25 PM: Generate Mode Enabled

Expansion Valve Mot Closing

Flow Valve Mot Closing

11122| Information Tab Group

Status Bar
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Menu Bar

The Menu Bar is located at the top of the application amahtainsvarious dropdwn menus, which provide access to

the different ControLodunctionsand controls. The Profile, Graph, Data menus are dynamic and can change depending
on which tab is selected. For example, the Data menu has operations that are specific to the sal¢atedntawill

hide those specific operations when anotherdata tab is selected.

&4 2500 Controlog

File Mode Run Profile Graph Data Units Connections Help

File Menu

TheFile Menu allowsthe user to perform file specific commands. It allows the user to open previous data files, save all
open data, cke all open data or graph tabs, clear the status log, save the status log, print the status log, import
uncertainty solutions and exit the application.

& 2500 Controlog

Cpen

Save All

/) U

m
=

Clear Status Log
Save Status Log

Print Status Log

Import Uncertainty Scluticn

x@WTbo.

Exit

Open Data File

The Open file menu commanallows the user to open previoudaléiles for further review and analysis. Selecting this
command will open a file dialog that will allow the user to browse to the desired location for the file to open. ControLog
can open data saved in the follow type and format:

Text File (Comma Delinted) (*.csv;*.txt)
Text File (Tab Delimited) (*.dat;*.txt)
Excel Workbook (*.xIsx;*.xIs)

1
1
1
1 Backup ControLog File (*.backup)
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Save All Data

The Save Allfile menu command allows the user to save all current open data tabs to indiléduasing a common

name. This feature allows the user to quickly save multiple data tabs in a single operation. Selecting this command will
open a save file dialog that will allow the user to specify the name and browse to the desired locatiothto fiave
ControLog can save data in the following type and format:

CommaSeparated Values (*.csv)
Text File (Comma Delimited) (*.txt)
Text File (Tab Delimited) (*.txt)
Excel Workbook (*.xIsx)

Excel 972003 Workbook (*.xls)

= =4 =4 -8 A

Example: If the userhadtwal at a t abs o R2%¥00Datado naen dc atl hl ee Agilgith #4870AcCata | ed #i
and the user wanted to save t heTestDalaéOAug@®s ExXoalt rWhamolghb
save two files to the user specified location with the follamas:

Test Data 10Aug02600.xIs
Test Data 10Aug09 (Agilent 34970A).xls
Close All Data Tabs

The Close All Tabs file menwcommand allows the user to close all open data and graph tabs. ControLog will ask the
user to confirmbefore closing the tabs and any unsaved data tab will also prompt the user to save the data before the tab
is closed.

Note: The2500must be shutdown or disconnectédfore this commandoecomesvailable.

Clear Status Log

The Clear Status Logfile menu command allows the user to clear all current entries in the status log. The user will be
asked to save the status log data before the log is cleared.

Save Status Log

The Save Status Lodfile menu command allws the user to save the current entries in the status log. Selecting this
command will open a save file dialog that will allow the user to specify the name and browse to the desired location to
save the file. All status log files are saved in HTML fotifahtml).

Print Status Log

The Print Status Log file menu command allows the user to print the current entries in the stati&elegting this
command will open a print dialog that will allow the user to select the desirgdptions.
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Import Uncertainty Solution

TheImport Uncertainty Solution file menucommand allows the user to import a HumiCalc with Uncertainty solution

into ControLog to define the uncertainty for the 2500 generéoe.l ect i ng this command wi
Uncertaintyo dialog that wildl step the wuser through a
pressure transducer for saturation pressures below 50 psia and one pressure transdtietifon pressures above 50

psia. These pressure transducers have different uncertainties and therefore require different HumiCalc solutions. Refer
to yourHumiCalc with Uncertaintyeference manual for more information on creating uncertainty solutions

Impeort Uncertainty @

Below 50 psia range

Browse

Select the name and location of the HumiCalc solution file for the given
generator pressure range.

Next = Cancel
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The first step in the import process is to select the uncertainty solution for the 2500 when it is operating below 50 psia.
Clicking the fABrowseo button wild|l open a file dialog t

soution file to open. Once a file has been selected, |
solution is imported into ControLog.

r

Importing

Importing HumiCalc Solution

Import Uncertainty |E’

Above 50 psia range

Browse

Select the name and location of the HumiCale solution file for the given
generator pressure range.

< Back Mext = Finizsh Cancel

The second step in the import process is to select the uncertainty solution for the 2800isvbperating above 50 psia.
Clicking the fAiBrowseo button wildl open a file dialog t

solution file to open. Once a file has bmertproceslamct ed,
will display a status dialog as the second solution is imported into ControLog.

Exit ControLog

The Exit file menucommandallows the user to exit the application. If there is current data that has yet to tealsave
user will be asked to save the data before the application closes.
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Mode Menu

The Mode Menu allows the user to change the operating mode of the 2500. It allows the user to select between
%RH@Pc, %RH@PcTc, Frost Point, Dew PoRr®?Mv, PPMw, and Saturation Pressure. The current mode is indicated
by a checkmark.

oo
HERH@Pc
w | %RH@PcTC
Frost Point
Dew Point
PPMv
PPMw

Saturation Pressure

%RH@Pc Control Mode

The %RH@Pc Control Mde %RH, is controlled at a constant value by varying saturation pressure, Ps, to compensate
for any changesn saturation temperature, T8 test pressure, Pt. While %RH is held constant, allrotioenidity
parameters may vary.

%RH@PcTc Control Mode

The %RH@PcTc Control Mde %RH, is controlled at a constant value byryiag saturation pressure, Ps, to
compensate for any changes in saturation temperature, Ts, test temperature, Tt, or test pressure, Pt. While %RH is held
constant, all other humidity parameters may vary.

Frost Point Control Mode

TheFrost PointControl Mode, Tf, is controlled at a constant value by varying the saturation pressure, Ps, to compensate
for changes in either saturation temperature, Ts, or test pressure, Pt. While Frost Point is held constant other humidity
parmameters may vary. Frost Point is independent of test temperature.

Dew Point Control Mode

The Dew PointControl Mode, Td, is controlled at a constant value by varying saturation pressure, Ps, to compensate for
any changes ieither saturation temperature, Ts, or test pressure, Pt. While Dew Point is held constant, other humidity
parameters may vary. Dew Point control mode is valid both above and below 0 °C, and Dew Point is independent of test
temperature.

PPMv Control Mode

The PPMv Control Mode is controlled at a constant value by varying saturation pressure, Ps, to compensate for any
changes in saturation temperature, Ts. While PPMv is held constant, other humidity parameters may vary. PPMv is
independent of test pressure and test temperature.
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PPMw Control Mode

The PPMw Control Mode is controlled at a constant value by varying saturation pressure, Ps, to compensate for any
changes in saturation temperature, Ts. Whitd®® is held constant, other humidity parameters may vary. PPMw is
independent of test pressure and test temperature.

Saturation Pressure Control Mode

The Saturation Pressur€ontrol Mode, Ps, is controlled at a mstantvalue independent of any other pressure,
temperature, or humidity value. While saturation pressure is held constant, all humidity parameters may vary.
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Run Menu

The Run Menu allows theuser to run the 2500 manually in generatedemo The Run menu also allows the user to
manually shutdown the 2500. The current run mode is highlighted.

Profile Graph Data
U zenerate
ﬁ Shutdown  Cirl+5

Generate Mode

SelectingGeneratefrom therun menu commands the 2500 into generate mode. Generatdsnomia to opeta the

system when exact humidity points or associated time intervals have not been determined, when data must be viewed
and/or verified manually before proceeding to the next humidity point, or when more immediate control over the
generatediumidity is required When in theGeneratenode of operation, the system will control at the currently entered
setpoint indefinitely. Any time a setpoint is changed, the system immediately begins adjusting to treltiagmd will
controlatthe new point indefinite}. Generatenode offers the flexibility to change the setpoint at any time, and does not
force you into any set sequanor for any prescribed amouwfttime. TheGeneratenode also allows you to change the
humidity control mode at any time. For instanttes system may be controlling Frost Pothen immediately switched

to PPMv control mode.

Shutdown

SelectingShutdown from the run menu commands the 2500 to shutdown. The 2500 may be shutdown while generating.
When stopped, all systefunctions shutdown, pressure is vented, and the idle Control/Display screen is shown. During
this idle time when the 2500 is stopped, gas is not flowing through the saturator.
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Profile Menu

TheProfile Menu allowsthe user to Open,a@8e, and create new Auto Profiles. Auto Profiles give the user the ability to
program a set of humidity and temperature test points and dwell times that will autom25®Qlyeneration process
The profile menu is dynamic and has operations that afisp® the profile tab. Specific operations will be hidden
when another neprofile tab is selected.

The Auto Profilingfeatureis very similar to the Generate mode with the main exception that profiling relies on a
predefined list of setpoints refed to as a profile. The user configurable profile is used as ControLog's road map during
Auto Profile operation. It defines which setpoint values to go to, at what rate to go from one setpoint to another, and how
long to stay at a specific setpoint befaneving to the next one.

For more information, serofiling.

Mew

: Cpen
e

Lat Close

H Save

[EI Print

<

Run Auto Profile

Profile Menu when the Profile tab is selected

MlEw

Open

Hold Point
Mext Point

Mext Phase

d00©0

Stop Auto Profile . . .
Profile Menu when running an Auto Profile
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New Profile

The New profile menu command allows the user to create a new Auto Profile. This operation is always available.

Open Profile

The Open profile menu command allows the user to open a saved Auto Profile. Seleatingrtithand will open a file
dialog that will allow the user to browse to the desired location for the file to open. This operation is always available.
Close Profile

The Closeprofile menu command allows the user to close the Prafile Selecting this command will close the Profile
tab, but if the profile has not been saved, ControLog will ask the user to save the profile before closing the Profile tab.
Save Profile

The Saveprofile menu command allows the uge save the currently opened Profile. Selecting this command will open

a save file dialog that will allow the user to specify the name and browse to the desired location to save the file.
ControLog Auto Profiles are saved in XML format with a *.profildension. This operation is available only when the
Profile tab is selected.

Print Profile

ThePrint profile menu command allows the user to printeherently openedProfile. Selectindhis command will open

a print dialog that Wi allow the user to select the desired print options.

Run Auto Profile

The Run Auto Profile command allows the user to start an Auto Profile. Selecting this command will open the Profile
Starting Point dialog which allows theardo select which point in the profile they would like to start the profile on.

Hold Profile Point

TheHold Point profile menu command allows the user to hold or pause the current Auto Profile $elatting Hold

Point pause the current point, allowing the system to remain indefinitely at the current point. While in a hold mode, the
system is prevented from completing the ramp, assurance, or soak phases for a point. To resume the profile point, select
the menu item again. Treenables the point and allows the profile to resume normal operation.

Next Profile Point
The Next Point profile menu command allows the user to skip to the next point in the Auto Profile. Selecting Next
Point manually advaces to the next point, skipping any remaining ramp, assurance, or soak phase.

Next Profile Phase

The Next Phaseprofile menu command allows the user to skip to the next phase in the Auto Profile. Selecting Next
Phase manuallgdvances to the next phase. It causes Ramp Phase to proceed to the Assurance or Soak Phase, Assuranc
to proceed to Soak, or Soak to proceed to Ramp of the next profile point. This allows for early manual termination of any
phase within a profile point.

Stop Auto Profile

The Stop Auto Profile commandallows the user to stop the Auto Profile where it is at. EBteantswill remain where
the profile stopped and the generator will continue in its current mode of operation.
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Graph Menu

The Graph Menu allows the user tareate a New graph, Close the selected gr@fgse All graphs, Save the selected
graph, Print the selected graph, Zoom, Scale and set the Properties for the selecte@lgraphph menu is dyamic

and has operations that are specific to the selected graph tab. Specific operations will be hidden when agadipér non
tab is selected.

For more information, se@raphing

foom

Zoom X Axis
Zoom Y Axis
Auto Scale
Scale

Scale ¥ Axis

Scale ¥ Axis

@5‘? Properties .
== Graph menu when a graph tab is selected.

New Graph

The New graph menu command allows the user to create a new graph. Selecting this command will open a New Graph
Wizard dialog that will step the user through the sedectirocess of what data the user would like to include in the new
graph.This operation is always available.
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Close Graph

The Close graph menu command allows the user to close the selected graph. Selection will result in a amfirmati
message to assure the user wants to close the graph. This operation is only available when a graph tab is selected.

Close All Graphs
The Close All graphs menu command allows the user to close all open graphs. Selectia@suwitlin a confirmation
message to assure the user wants to close all grafthis.operation is available whenever a graph tab is open.

Save Graph

The Savegraph menu command allows the user to save the selected graph. Selectomthand will open a save file
dialog that will allow the user to specify the name and browse to the desired location to save the file. ControLog graphs
can be saved in following graphic file types:

A Bitmap (*.bmp)
A Graphics Iterchange Format (*.gif)
A Jdnt Photograpit Experts Group (*.jpg)

A W3C PortableNetwork Graphics (*.png)
A EMF Enhancd Metafile Format (*.emf)
This operation is available only when a graph tab is selected.

Print Graph

The Print graphmenu command allows the userfrint the selected grapBelecting this command will open a print
dialog that will allow the user to select the desired print options. This operation is available only when a Graph tab is
selected.

Zoom Graph

The Zoom graph menu comand allows the user to zoom a rectangular area of the graph. Selecting this command
checks the operation in the menu and allows the user to use the left mouse button to create a rectangular area on the
graph that will be zoomed. This operation is avadairlly when a Graph tab is selected.

Zoom Graphoés X AXxi s

The Zoom X Axis graph menu command allows the user to zoom along the X Axis of the graph. Selecting this
command checks the operation in the menu and allows the usse the left mouse button to create a section area on
the graph that will be zoomed along the X Axis. This operation is available only when a Graph tab is selected.

Zoom Graphoés Y AXxi s

The Zoom Y Axis graph menu command allovike user to zoom along the Y Axis of the graph. Selecting this
command checks the operation in the menu and allows the user to use the left mouse button to create a section area or
the graph that will be zoomed along the Y Axis. This operation is alaialy when a Graph tab is selected.

Auto Scale Graph

The Auto Scalegraph menu command allows the user to reset the graph view to encompass all data. Selecting this
command will automatically reset both axis of the graph sotligaentire data set of each item is contained within the
boundaries of the graph. This operation is available only when a Graph tab is selected.

Scale Graph

The Scalegraph menu command allows the user to scale both the X and YSaksting this command checks the
operation in the menu and allows the user to use the left mouse button to scale. Dragging the cursor up scales the
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display in (zooms in) and dragging the cursor down scales the display out (zoom out). This opesatidable only
when a Graph tab is selected.

Scale Graphos X Axi s

The Scale X Axis graph menu command allows the user to scale the X axis. Selecting this command checks the
operation in the menu and allows the user to usdethenouse button to scale. Dragging the cursor up scales the X
Axis in (zooms X Axis in) and dragging the cursor down scales the X Axis out (zooms X Axis out). This operation is
available only when a Graph tab is selected.

Scale Graphos Y Axi s

The ScaleY Axis graph menu command allows the user to scale the Y axis. Selecting this command checks the
operation in the menu and allows the user to use the left mouse button to scale. Dragging the cursor up scales the Y
Axis in (zooms Y Axis in) and dragging the cursor down scales the Y Axis out (zooms Y Axis out). This operation is
available only when a Graph tab is selected.

Graph Properties

ThegraphProperties graph menu command allows the usemtadify the properties of the selected graph. Selecting this
command opens the Graph Properties dialog that allows the user to make changes to what data is graphed, the display
properties for each line and the axis values. This operation is available loeyanGraph tab is selected.
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Data Menu

The Data Menu allows the user t®pen, Create a Data Summary, Record Data Point, Close, Clear, Save, Print, Copy
and change the Data Storage Interval. The data menu is dynamic and has opbadtaasspecific to the selected data
tab. Specific operations will be hidden when anotherdeta tab is selected.

For more information, se@ata and Data Summary

. Data Yl

Connections
=
7| Open

La Create Data Summary

Data menu when another ndata tab is selected

Units  Connections

Cpen

Create Data Summary
Record Data Point 3
Close

Save

Print

Copy All

%) Data Storage Interval

@ iNC NS,

Data menu when a data tab is selected and a device is connected

- Data Yl

Connections

Cpen

&L,

Create Data Summary

0 WL &

Data menu when a data tab is selected and no device is connected
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Open Data File

The Open data menu commandllows the user to open previous data files for furtheferevand analysis. This
command has the same functionality as the Open command under the file menu. Selecting this command will open a file
dialog that will allow the user to browse to the desired location for the file to open. ControLog can openethia sa

the following types and formats:

1 Text File (Comma Delimited) (*.csv;*.txt)
1 Text File (Tab Delimited) (*.dat;*.txt)

1 Excel Workbook (*.xIsx;*.xIs)

1 Backup ControLog File (*.backup)

This operation is always available.

Create Data Summary

The Create Data Summarydata menu command allows the user to create a summary of any currently opened data.
The feature lets the user specify what items from which device and at what intervals to include in the data summary. The
data sumary can also calculate error between the specified standard and the device under test. This operation is
available whenever there is an open Data tab that contains data.

Record Data Point

The Record Data Pointdata menu commarallows the user to record certain data items from any currently connected
device either manually, with each manual device entry or at the completion of each soak phase in an autherofile.
user can specify the number of piror data points to includehaadhe option to automatically calculate averge and or
standard deviation of the piror data points. There are two submenus for this menu coBettamgsand Take Point.

This operation is available whenever device or generator data is being logged.

Units  Connections

. i
4| Open
D Create Data Summary
__{’ Record Data Point k Settings
6 Clear Take Point  Ctrl+P
bl sove | 37833
37634
(") print 3752.0
" 37326
{=] Copy Al
E Data Storage Interval
Settings

The Settingssubmenu allows the user to define which data items from which connected device they would like to record
when a point is taken. They can also define the number of points piror to include and weather to calcmédeaad or

standard deviation. The user can also configure when to take points, either manually, at the end of a profiles soak phase
or when a manual device entry is taken.
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ﬁ Units Connections
~u
= Open

Create Data Summary

| £ Record Data Point ~ »

Clear Take Point Ctrl+P
Save

Print

2 copy Al

E:E;j Data Storage Interval

Take PointCtrl-P

TheTake Pointsubmenu allowste user to take a data point manuaPlPd vy.
to take a point without the need to access the menu.

MEIES Units  Connections
j‘ Cpen
Q Create Data Summary

| £ Record DataPoint  » | Settings

E@ Data Storage Interval

If the user has not configured the system to record data points then ControLog will ask the user if tidikevol
define the settins before taking a point.

Record Data Points? [ﬁj

@ Would you like to configure Controlog to record data points?
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For more informatioron record data point settingseeData and Data Summary

Close Data

The Closedata menu command allows the user to close tleetee data tab. ControLog will ask the user to confirm
before closing the tab and any unsaved data tab will also prompt the user to save the data before the tab is closed. This
operation is available only when a Data tab is selected and the device $etabted data tab is disconnected.

Clear Data

The Clear data menu command allows the user to clear the selected data tab. ControLog will ask the user to save any
unsaved data tab before the tab is cleared. This operation is avaitdplehen the device for the select data tab is
connected and there is at least one data point recorded in the selected data tab.

Save Data

The Savedata menu command allows the user to save the selected data tab. Selecting thirdcwitiropen a save
file dialog that will allow the user to specify the name and browse to the desired location to save the file. ControLog can
save data in the following type and format:

1 CommaSeparated Values (*.csv)
Text File (Comma Delimited) (*.txt)
Text File (Tab Delimited) (*.txt)
Excel Workbook (*.xIsx)

Excel 972003 Workbook (*.xls)

This operation is available only when a Data tab with data is selected.

1
1
1
1

Print Data

The Print datamenu command allows the user to print the setbdiata tabSelecting this command will open a print
dialog that will allow the user to select the desired print opti®hgs operation is available only when a Data tab is
selected.

Copy All Data

The Copy All datamenu command alivs the user to copy all the data from the selected tab to the clipboard. Selecting
this command will copy all data in the selected data tab to the clipboard in a tab delimited format. This data may then be
pasted into another program. This operaticavilable only when a Data tab is selected.

Data Storage Interval

The Data Storage Intervaldata menu command allows the user to change the storage interval that data is recorded at.
This is the rate at which data is receddo the data tabs for all connected devices. Selecting this command will open the
fiData Storage Interval o dialog that wi || all ow the usce
This operation is available only when a devicedanected.
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Warning: Storing and maintaining data can become a time consuming process. The more data that is stored
in the data tab, the slower and less responsive the computer may seem. For this reason, some consideration
should be given to the amountf @ata desired, the overall time span of the data (i.e. hours, days, possibly
weeks), and ultimately the data interval.

Note: Data is only recorded while the 2500 is in generate modgata is also stored at the generate rate
whenever a device is conned and the 2500 is not connected. This gives the user the ability to use
ControLog as a logging application for any device they can connect without the need of a 2500 generator.

Data Storage Interval @

Data storage interval for all
devices

30 2| | seconds -

This is the rate at which ControLog will record and
graph data from all devices.

Ok | | Cancel
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Units Menu

The Units Menu allows the useto chang Contr oLogds displayed units. The
Density and Enthalpy units can be changed.

Note: All parameter tabs and graph tabs will be updated with the selected unit but the data tabs will not
change. All data tab values remain Sl units which provide a consistent unit base for saved data.

Y corvecin: |

Temperature *
Pressure »
Flow Rate »
Density 2
Enthalpy 3

Temperature Unit

The Temperature Unit allows the user to change the displayed units for temperatures. The selected Unit will be
checked.
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Pressure Unit

ThePressureUnit allows the user to change the displayed units for pressure. The selected Unit will be checked.

' | psia
atni
Pa
hPa
kPa
MPa
bar
millikar
Torr
in Hg
cm Hg
mm Hg
in H20
cm H20

mm H20

Flow Unit
TheFlow Unit allows the user to change the displayed units for flow. The selected Urbewihecked.
| |/m
I/h
cfrm

cth

Density Unit

The Density Unit allows the user to change the displayed units for density. The selected Unit will be checked.

g/l
w | g/m*3
Ib/ffe "3
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Enthalpy Unit
TheEnthalpy Unit allows the user to change the diised units for enthalpy. The selected Unit will be checked.

btu/lb

+ | Jg
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Connections Menu

The ConnectionsMenu allows the user t@reate New connections, Open saved connections, Close connections and
change the Settings of a connection.

For more information, se@onnections

Connections lH H_

E Connect to 3900

{’ Mew

=
5| Open

‘ Close ]
*. Settings 3

Connect to 2500

The Connect to 2500connectionmenu command allows the user to connect to the 2500 generator. Selecting this
command will cause ControLag begin establishing communication with the 2500. This operation is available only
when the 2500 is disconnected.

New Connection

The New connectionmenu command allows the user to create a new device connection. Selectingnthesndowill

open a Connection Wizard dialog that will step the user through the process of creating a new connection to a device.
Open Connection

The Open connection menu commaradlows the user to open previous saved device coiomsct Device connection

files are user saved configurations for a specific device. Selecting this command will open a file dialog that will allow
the user to browse to the desired location for the file to open. Device files are saved in an XML fdhntae wi
(*.device) extension.

Close Connection

The Close connection menu command allows the user to close a specific connection. ControLog will ask the user to
confirm before closing the connection.

Connections

5 Mew
=
Open : - -
— . Saturatinn Prezsirs Setrni
- Co= Agilent 349704
W settings » | 2 2500
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Settings

The Settingsconnection menu command allows the user to change the settings for a specific connection. Selecting this
command will open the Connection Wizard dialog for the selected connection, allowing the user to change connection
settings as desired.

Agilent 349704

B 2500

Cpen 2500 Interface Conscle

Open 2500 Interface Console

The Open 2500 Interface Consoleonnectiormenu command under Settings allows the user to open a 2500 console
tab. The 2500 console tab allows the user to send and receive commandsamehe £500.

Warning: Interfacing with the 2500 using the Console should only be attempted if instructed to do so by
Thunder Scientific.

Note: This menu command is only available when the 2500 is connected

L_F: Cpen -

Saturation Pressure Setpoint [Fa] Sat
‘ Cloze »

(@ settings > || 2 2500

Once a valid password is entered thect@a will open a 2500 Interface Console tab in the information tab group.
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2500 Interface Console ~ 0 x

Status Log ﬂ 2500 Reported Errors 2500 Intﬂ'l'il:e{:tlﬂdli—

Commands are entered in the bottom text area of the console tab and the 2500 responses are displayed in the upper tex

area of the console tab.

4 | 2500 Rezpone 3
2500 | Console * 0 x
?

221188, 1.12107E-04 , 30.9828 , 526209 -87.8699, 25 ,6.13928 .0

User Command to send to the 2500

|
Lo oo I

Open Device Interface Console

TheOpen Device Interface Consoleonnectiormenu command under Settings allows the user to open a device
console tab. The device console tab allows the user to view the commands being sent to and received ifrem any g

connected device.

Note: This menu command is only available when at least one device is connected

- Connections
B Mew 70A Data

—u

Y Open E
- ~r RTD ['C]
‘ Close 3
 setiings > Agilent 349704

= 2500

Open 2500 Interface Conscle
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The user can select which connected device to view using the drop down selection at the top of the tab.

Select the desired connected

ﬁllent HI70A |

L_de'.rice using the drop down

Status Log ﬂ 2500 Reported Errors

Point Time- B0:00:00:07 " .

The data sent to and reeed from the selected device is displayed inltivger text area of the console tab.

Device Interface Conscle * @1 X
| HP34401A -
Sent:Read?<LF>

Received:+3.30761220E+00<LF>

Data sent and received from the
selected device is displayed in realtime

Status Log

]
Point Time: B0:00:00:07 2
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Help Menu

The Help Menu allows the user t@ccess the Help Topics, visit Thunder Scientific on the Web and get information
About ControLog.

@ Thunder Scientific on the Web

0 About Controlog

Help Topics

The Help Topics help menu command allows the user to open the 2500 ControLog User manual (this document). The
user manual is opened in an easy to use help format that allows the user to search and navigate through36@ entire 2
ControLog User manual.

Thunder Scientific on the Web

The Thunder Scientific on the Webhelp menu command opens the Thunder Scientific Website using the default
internet browser.

About ControLog

The About ControLog help menu command opens a dialog giving information on the ControLog application including
version number.
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Parameters Tab Group

TheParameter Tab Groupis located on the left side of the applicatamd contains a parameter tab for each connected
device. Each parameter tab displays the current data for its particular déhieparametergbsare a docking style
window that can be fApinnedd open or rareteotabeah bd seleced hys e v
clicking its tab label at the bottom of the group.

By clicking the pin icon on a parameter tab the user can unpin the Parameter tabs.
" 2500 Controlog oo B |

File Mode Run Profile Graph Data Units Connections Help

2500 Parameters - Agilent 345704 Data %RH@PcTc
Setpoint  Actual u -
“RH@PcTe 10000 1E004 +0.479 e Stamp 4| Saturation Pressure Setpoint [Pa] Saturation Pressure [Pa] -
12502010 1:49:45 PM 37080832 213645 22
‘Eggﬂ:” 05383 [30508 | 0075 PsiE 1/25/2010 1:50:15 PM 3721.2451 215621.81
_ 1/25/2010 1:50:45 PM 3674.1472 21449176
Chamber 05283 [|+0.075| P82 H4126/2010 1:51:15 PM 3671.3066 21043282
) 1/25/2010 1:51:45 FM 37256786 215141594
gr:.tﬁpm:,':tnure 25000 | 67870 | /0060 T 1/25/2010 1:52:15 PM 3686.4406 210248.01
Chamber 2000 |l=0060] T 1/25(2010 1:52:45 PM 37258027 21510264
Temperaturs 1/25/2010 1:53:15 FM 3780.8505 211309.83
Mass Flow 20.000 65517 I/m 1/25/2010 1:53:45 PM 3722 4588 215403.54
Rate 12502010 1:54:15 FM 37249133 21241575 =
%RH@Ps 22449 =« || /252010 1:54:45 PM 3743.343 21558527
) 1/25/2010 1:55:16 PM 3785.4424 213447 21
“RH@FeTe 1E004 1/25/2010 15546 PM 3706.7662 215851 41
Frost Paint 10804 T = )] 1/25/2010 1:56:16 PM 3743736 21423872
1/25/2010 1:56:46 PM 37415297 209988.8
Dew Poirt 11256 | C | 1r252010 1:57:16 PM 3768.4537 21487166 -
PPy 0.0627 [ '
PP Mw 0.0428 Status Log -4
Grains/b JE004 1/25/2010 1546532 PME Commupica’[ion established with the 2500 generator
/2512010 1:46:32 PM: System is shutdown
/2512010 1:46:40 PM: icati i i i i
Enthaipy %5125 | I 1/25/2010 1:46:41 PM: g;ﬁl}m;:g::tlgg E;aab::i';id\;ﬁ:heHr-luitﬁaies:i;‘w ToAgevics
SVP@Tt D.4538 psia 12572010 1:45:41 PM: 2500 Reported Flow Valve Mot Closing
1/25/2010 1:45:43 PM: Generate Mode Requested
SVP@Td AE008 psia 1/25/2010 1:46:45 PM: Generate Mode Enabled

Agilent 345704 Parameters LETTEAPNE  f\ 2500 Reported Errors
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Once the parameter tabs are unpinned they will automatically hide.

5 1
& 2500 Controlog b= &

Filer Mode Run Profile Graph Data Units Connections Help

2500 Data I T&EETIIENE S %“RH@PcTec
2500 Data A
Date/Time Stamp A Saturation Pressure Setpoint [Pa] Saturation Pressure [Pa] Saturation Pressure +U (k=2) [Pa] Chamber Pres: »
1/25/2010 1:49:45 PM 3708.0832 213649.22 517.1068 X
1/25/2010 1:50:15 PM 3721 8451 215621.81 517.1068 3
1/25/2010 1:50:45 PM 3674.1472 21445176 B17.1068 3
%’. 1/25/2010 1:51:15 PM 3671.3066 210432.82 517.1068 3
E 1/25/2010 1:51:45 PM 37256786 215141.94 517.1068 3
% 1/25/2010 1:52:15 PM 3686.4406 210348.01 B17.1068 3
§ 17252010 1:52:45 PM 3725.8027 21510264 517.1068 3
ol 1/25/2010 1:53:15 PM 3780.8505 211309.83 517.1068 3
= Wl 1/25/2010 1:52:45 PM 3722 4588 215403.94 B17.1068 3
;; 1/25/2010 1:54:15 PM 37249133 212415.75 B17.1068 3|E
ﬁ 1/25/2010 1:54:45 PM 3743343 215585.27 517.1068 3
17252010 1:55:16 PM 3785.4424 21344721 B17.1068 3
17252010 1:55:46 PM 3706.7663 215851.41 B17.1068 3
1/25/2010 1:56:16 PM 3743736 21423872 517.1068 3
17252010 1:56:46 PM 3741 5297 2093888 517.1068 &1l |
17252010 1:57:16 PM 3768.4537 214871.66 B17.1068 I~
Il T 3
Status Log ~
12502010 1:48:32 PM: Communication established with the 2500 generator
252010 1:48:32 PM: System is shutdown
252010 1:46:40 PM: Communication established with the Agilent 34570A device
252010 1:45:41 PM: 2500 Reported Expansion Valve Mot Closing
172572010 1:46:41 PM: 2500 Reported Flow Valve Not Closing
1252010 1:45:43 PM: Generate Mode Requested
10252010 1:45:45 PN Generate Mode Enabled

Status Log [ | RSB RE R =S

ystem is generating ] me:
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The user caaccess the hidden tabs by clicking the desired parameter label on the left.

& 2500 Controlog

File Mode

%RH@EPcTc

Saturation
Pressure

Chamber
Pressure

Saturation
Temperature

Chamber
Temperature

Maszs Fow
Rate

“RH@EP:

SIBIBL BB W/ EEE Tuap v l-"'ﬁ. 1B 005

%“RH@PcTc
Frost Point
Dew Point
PP Mw
PPMw
Grains/b

Enthalpy
SVP@Tt
SVP@Td
SVP@Ts

Run

2500 Parameters
Setpoint  Actual

10.000

0.5383

25.000

20.000

Profile

1E-004

30.509

0.5283

-87.870

25.000

6.5517

2.2443
1E-004
-108.04
-12.56
0.0687
0.0428
3E-004
25.125
04598
4E-003

Graph

Data  Units

u
=0.429

075 | psia
075 | psia
#0060 T

#0060 T

I/m

/g
psia

psia

m

| B ) |
Cennections  Help

it [Pa] Saturation Pressure [Pa] Saturation Pressure U (k=2) [Pa] Chamber Pres: »
0832 21364922 B17.1068 ;
8451 215621.81 517.1068 3
1472 21449176 B17.1068 3
3066 210432 .82 517.1068 |
6786 21514194 B17.1068 3
4406 210348.01 517.1068 3
8027 215102 64 517.1068 3
3505 211309.83 B17.1068 3
4588 215403.94 517.1068 3
9133 21241575 B17.1068 3=
[3.343 21558527 517.1068 3
4424 213447 1 B17.1068 3
7663 215851.41 B17.1068 3
3736 21423872 517.1068 3
5257 2099888 B17.1068 38
4537 21487166 517.1068 RIES

I

* 1
F500 generator
hailent 34570A device
Closing
q
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Tabs can also be accessed via the drop down selection by clicking on the arrow icon. The currently selected tab is
indicated by a check mark in the drop down list.

i 7
£ 2500 Controlog b= (B i3 |

File

Mode Run  Profile Graph Data Units Connections Help
l;l Agilent 4970A Data ~ %RH@PcTe

+ | 2500 Parameters

P.ion Pressure Setpoint [Pa] Saturation Pressure [Fa] -
3721.8451 215621.81
1/25/2010 1:50:45 PM 36741472 21449176
1/25/2010 1:51:15 PM 3671.3066 21043282
1/25/2010 1:51:45 PM 37256786 215141.94
1/25/2010 1:52:15 PM 3636.4406 210348.01 b

%RH@PcTc 10000 | 1E004 | |=0.430

Agilent 349704 Parameters

Saturation 05424 | 30474 | £0.075| psia
Pressure

Chamber 05315 ||/20.075 Psi3
Pressure

Saturation 25000 ||-87.870 ||=0.06D| T

Temperature 1/25(2010 1:52:45 PM 3725.8027 21510264
Chamber 25000 |[=0.060] C 1/25(2010 1:53:15 PM 3780.8505 211309.83
Temperature 1725/2010 1:53:45 PM 37224588 215403.34

Mass Flow 20.000 3.0405 I/fm 1/25/2010 1:54:15 PM 37249133 21241575

Rate

1/25/2010 1:54:45 PM 1743342 21558527  |=
%RH@Pc 53575 = 1172512010 1:55:16 PM 1785 4424 213447 21
— 1/25(2010 1:55:46 PM 3706.7663 215851.41
e 1E-004 1/25(2010 1:56:16 PM 3743736 214238.72
Frost Poirt 0801 | T |l 1/25/2010 1:56:46 PM 17415297 209382 8

_ 1/25/2010 1:57:16 PM 1768 4537 21487166 |
Dew Point 11253 | C 17252010 15746 PM 37395323 21035622 -
PFMv 0.0538 4 r
PP Mw 0.0428 Status Log M
Grains/lb /252010 1:46:32 PM: Communication established with the 2500 generator

rains 3E-D04 1/25/2010 1:46:32 PM: System is shutdown
1/25/2010 1:45:40 PM: Communication established with the Agilent 34570A device
Enthal JA
=Py 25.125 g 1/25/2010 1:46:41 PW: 2500 Reported Expansion Valve Not Closing
SVP@Tt 0.4598 psia 2572010 1:45:41 PM: 2500 Reported Flow Valve Not Closing
. 1/25/2010 1:45:43 PM: Generate Mode Requested

SVPETd AE008 psia 1/25/2010 1:46:45 PM: Generate Mode Enabled

L etei el Aoilent 249704 Parameters e Rl M\ 2500 Reported Erors
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EachParameter tab can also be torn out by dragging the tab label upward. This allows multiple parameter tabs to be
visible at once. To place the tab back into the list, drag the tabs label back to the bottom.

r b
& 2500 Controlog o B )

File Mode Run Profile Graph Data Units Connections Help

2500 Parameters ~ 1

Agilent 345704 Data %RAH@PcTc

2500 Data
Date/Time Stamp A Saturation Pressure Setpoint [Pa] Saturation Pressure [Pa] -

1252010 1:50:15 PM 3721.8451 215621.81
1/25/2010 1:50:45 PM 36741472 214451.76
1/25/2010 1:51:15 PM 3671.3066 210432.82
1/25/2010 1:51:45 PM 37256786 21514194
1/25/2010 1:52:15 PM 3686.4406 21034801 [
1/25/2010 1:52:45 PM 37258027 21510264
1252010 1:53:15 PM 3780.8505 211309.83
1/25/2010 1:53:45 PM 3722 4588 215403.94
1/25/2010 1:54:15 PM 3724:33 21241575
1/25/2010 1:54:45 PM 3743343 21568527
1/25/2010 1:55:16 PM 37854424 2134471
1/25/2010 1:55:46 PM 3706.7663 215851.41
1/25/2010 1:56:16 PM 3743736 21423872
1/25/2010 1:56:46 PM 3741 5297 209988.8

Setpoint  Actual u
%RH@PcTe 10000 |[1E-004 | +0.421

Saturation 05458 ||31.057 | +0.075 psia
Pressure

Chamber 05349 | =0.075 Psi3
Pressure

Saturation 25000 | -87.870 | +00sD| T
Temperature

Chamber 25.000 0060 T
Temperature

Mass Flow 20000 | 53778 | l/m
Rate

m

2500 Paramelers

Agilent 345704 Parameters

Actual

_ 1/25/2010 1-57-16 PM 1768 4537 21487166 |

LeEt = 172512010 1:57:46 FM 37395923 21035422 -
LI T §

Status Log + I

12572010 1:48:32 PM: Communication established with the 2500 generator
252010 1:48:32 PM: System is shutdown

252010 1:46:40 PM: Communication established with the Agilent 34570A device
252010 1:46:41 PM: 2500 Reported Expansion Valve Not Closing

/2572010 1:48:41 PM: 2500 Reported Flow Valve Not Closing

1252010 1:45:43 PM: Generate Mode Requested

10252010 1:45:45 PM: Generate Mode Enabled

Agilent 34370A Parameiers Status Log [ | WS ES R R =S

B System is generating
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All Parameter Tabs have a context menu taat be displayed by right clicking in the tab. The context menu allows
quick access to the device related functions that are available in the Connections menu.

r a
£ 2500 Controlog oo B |

File. Mode PRun Profile Graph Data Units Connections Help

Agilent 349704 Data “%“RH@PcTc
2500 Data -
Date/Time Stamp A Saturation Pressure Setpoint [Pa] Saturation Pressure [Pa] -
17252010 1:50:15 FM 3721.8451 215621.81
1/25/2010 1:50:45 PM 36741472 21445176
1/25/2010 1:51:15 PM 3671.3066 210432 82
1/252010 1:51:45 PM 37256786 21514154
1/252010 1:52:15 FM 3686.4406 210348.01 i

Setpoint  Actual u
%RH@PcTc  1p000 | 1E-DD4 |=D.426

Saturation 05465 | 30762 | =D.075| psia
Pressure

Chamber 05355 | =0.07%| psia
Pressure

Saturation 25000 ||-87.870 ||=D06D| T

Temperaturs 1/25/2010 1:52:45 PM 3725.8027 215102 64
Chamber 25000 |l=0.060] C 1/25/2010 1:53:15 PM 3780.8505 211309.83
Temperaturs 12512010 1:53.45 PM 37224538 215403.94

Mass Flow 20.000 6.2089 /m 1/25/2010 1:54:15 PM 37248133 21241575

Rate

1/25/2010 1:54:45 PM 743,343 21558527  |=
“RH@Pc 53542 » Ml 1mEmnin 1-55-10 DM 17854424 21344721
e Connection Settings 37067663 21525141

e 1E-004 &  Close Connection 3743736 21423872
Frost Point -108.02 5 o 3741.5257 209588.8

_ 1/25/2010 1:57:16 PM 2768.4537 21487186 |
Dew Point 11254 | C 252010 1:57.26 PM 3739.5923 21035422 -
PPMv 0.0532 S T r
PPMw 0.0424 Status Log - B
Grains/lb 1252010 1:48:32 PM: Communication established with the 2500 generator

rains 3E-0D4 11252010 1:48:32 PM: System is shutdown
12572010 1:45:40 PM: Communication established with the Agilent 34570A device
Erthal Ji
=Py 25.125 4 1/25/2010 1:46:41 PM: 2500 Reported Expansion Valve Not Closing
SVP@Tt 0.4598 psia 1252010 1:48:41 PM: 2500 Reported Fow Valve Not Closing
. 12562010 1:45:43 PM: Generate Mode Requested

SVP@ETd AE-008 psia 1/25/2010 1:48:45 PM: Generate Mode Enabled

L e e —l|  Aoilent 249704 Parameters L CARel ) 2500 Reported Errors
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2500 Parameter Tab

The 2500 Parameter Tab is the primary 250 interface for the user and is visible whenever the 2500 is connected.
From this tab the user can set setpoints, view actual values and vidguneeahcertainty values. The 2500 Parameters

tab is divided into two different areas; the Control Parameted the Calculated Humidity Parameters.

r

& 2500 Controlog

File

%RH@PcTe

Saturation
Pressure

Chamber
Pressure

Saturation
Temperature

Chamber
Temperature

Mass Flow
Rate

%“RHEPc
%RH@PcTe
Frost Poirt
Dew Point
PP Mw
FPMw
Grains/1b
Erthalpy
SVP@Tt
SVP@Td

Mode

Run  Profile Graph

Data

Units  Connections

2500 Data

Help

Agilent 349704 Data

%RHEPcTc

Date/Time Stamp
17252010 1:49.45 FM

Control Parameters [

1/25/2010 1:52:15 PM
1/25/2010 1:52:45 PM
1252010 1:53:15 FM
1/25/2010 1:53:45 FM
1/25/2010 1:54:15 PM
1/25/2010 1:54:45 FM
1/25/2010 1:55:16 FM
1/25/2010 1:55:46 FM
1/25/2010 1:56:16 PM
1/25/2010 1:56:46 FM

| »

m

o

Calculated Humidity Parameters

V|

Saturation Pressure Setpoint [Pa]

3708.0832
3721.8451
36741472
3671.3066
37256736
3686 4406
37258027
3780.8505
3722 4588
37249133

3743343
37854424
3706.7663

3743736
3741 5297
3768.4537

Saturation Pressure [Pa]

21364522
215621.81
214491.76
210432.82
215141.94
210348.01
215102 64
211309.83
215403.94
21241575
215585 27
21344721
215851.41
21423872

2099888
214871.66

m

1

"

Setpoint Actual U
10000 | |1EDD4  ||:D.429
05383 |[30509 | =0075
05283 | D075
25000 ||-87870 | =D.060
25000 | =0.060
20000 ||65517 | lm
22449
1E-004
e | T
11286 | C
0.0687
0.0428
IE-004
25125 | Mg

2500 Generator Parameter Tab J

- Tow

Agilent 345704 Parameters

nerating

1252010 1:48:32 PM: Communication established with the 2500 generator

WZS2010 1:48:32 PM. System is shutdown

12572010 1:45:40 PM: Communication established with the Agilent 34570A device
/2572010 1:46:41 PM: 2500 Reported Expansion Valve Not Closing

/2572010 1:48:41 PM: 2500 Reported Fow Valve Not Closing
12562010 1:45:43 PM: Generate Mode Requested
12502010 1:48:45 PM: Generate Mode Enabled

Status Log [ | QR SR =0e e
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Control Parameters

The Control Parameters contain all the control and measurement parameters critical to the operation of the humidity
generator. Notice that each parameter comsifta brief title, unit of measurement, and the data values for Setpoint,
Actual, and Uncertainty as applicable.

2500 Parameters g
Setpoint  Actual U
“RH@PcTe  |1p.000 1E-004 #).430

Saturation 05424 30474 +.075 | psia
Pressure

Chamber 05315 | |#0.075 Psia
Pressure

Saturation 25000 -87.870 +0.060 C
Temperature

Chamber 25000 |/+0.060| C
Temperature

Mass Flow 20,000 30405 | Ifm
Rate

All parameters are listed in an order similar to the generator's display with the exception of the first listed parameter.
The first paameter on the Control Parameters is the active humidity control parameter. For instance, if ControLog were
set to control the generator on dew point, then Dew Point would be listed as the first parameter rather than Frost Point.

In the Setpoint column ithe list of the system controlled parameters. The Actual column lists the current values for
each of the measured temperatures, pressures, and flow values. The Uncertainty column is a representation of the
current uncertainty calculated in raahe by HimiCalc with Uncertainty using the uncertainties solutions imported into
ControLog.

Changing Setpoints

To change a setpoint, click on the setpoint field that you would like to change. A Setpoint Entry box will appear and the
title of the setpoint being changed will be underlined. For example, to change the Percent Relative Humidity setpoint
click on the %RH@PcTc setpoint field.

2500 Parameters * 2500 Da

Setpoint  Actual u 2500 Data

%RH@PcTe B

Saturation
Pressure

Setpoint Entry
Cancel Ok ps

Enter the new value into the Setpoint Entry box and select Ok.

20.0 -]

Cancel Ok
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Notice that the Percent Rela Humidity setpoint field updates to the new value and the values in the Actual column
begin moving toward the new setpoint.

2500 Parameters .
Setpoint Actual U
%“RH@FPcTe 20000 1E-004 418

Saturation 0.5386 31.265 +.075 | psia
Pressure

Chamber 0.5278 +).075| psia
Pressure

Saturation 25.000 87870 | #0060 T
Temperaturs

Chamber 25000 ||=0.060 C
Temperature

Mass Flow 20.000 47823 /m
Rate

The user can also drop down a Mini version of HumiCalc to help calculate the desired setpoint by clicking the drop
down arrv on the Setpoint Entry box. For exampl e, |l et 6s
Temperature needed to generat®@0° Frost Point with a limited supply pressure of only 100 psia. Start by clicking
the Saturation Temperature sdtgdield and then click the dropdown at the right of the Setpoint Entry box.

'190946 HumiCalc Drop Down
B HumiCalc
Configuration
Krown [Fmst Poirt hd
Known Values

Frost Point  |_15p

Saturation 1000

Pressure

Test 211

Temperature i

Test 147

Pressure Is Log

Calculate 172009 5:03:

/2009 5:03:
12009 5:03:

W AP S N
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Next, select the known to be Frost Point and enter the know values for both Frost Point and Saturation Pressure.

{a HumiCalc Select the known

Configuration

Known | Frost Point

Known Values
Frost Paint |_5.|]_1]

1L

IrI

\ Enter the known values

Saturation | 100.0
Pressure

N
= 21.11 [
Temperature
= 147 |
Pressure Log
V | Calculate | 12009 5:03:38 PM: (
/2000 5:03:38 PM: ¢
/2009 5:03:41 PM: *
I 3:42 PM: °

Select Calculate [13:44 PI: |

344 P ]

Clicking the fACal cul at dabed Batutattom Temperaturé beingeptaced ih the SetpainhEmtryc a |
Box and will close the HumiCalc dropdown.

-

Cancel H Dk

Clicking AOko will close the setpoint entry and will s

10/21/2009 5:06:42 PM: Saturation Temperature Setpoint set to -32.58 'C
Status Log
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Calculated Humidity Parameters

The Calculated Humidity Parameters contain values of the currently generated humidity calculated from current system
temperatures and pressures. The calculatedidity parameters will also display a scrollbar as needed to allow for
varying display sizes without loss of data.

“RH@Fc 2 2062 i

%RH@FcTe 1E-004

Frost Poirt -108.14 T =

Dew Point 112.66 iC

PPN 0.0676

PP Mw 0.0421

Grains/b IE-004

Enthalpy 25125 | Mg

SVreTt 04598 | psia

SVPETd AE-008 psia i
%RH@PC

Percent Relative Humidity (%RH) is the ratio of the amount of water vapor in a given sample to the maximum amount
possible at theame temperature and pressure. %RH@Pc is the %RH calculated at the chamber pressure. This
calculation ignores the chamber temperature and assumes that the chamber is at saturation temperature.

%RH@PCcTc

Percent Relative Humidity (%RH) is the ratio of #maount of water vapor in a given sample to the maximum amount
possible at the same temperature and pressure. %RH@PcTc is the %RH calculated at the chamber pressure and chambe
temperature relative to the saturation temperature. This is the most acalsalation of %RH at the point in the

immediate vicinity of the chamber temperature probe. Placing the chamber temperature probe at the humidity sensing
point of the devices under test gives the actual value of the relative humidity being imposedewict® as it is

dependent on both pressure and temperature.

Viewing the difference between %RH@Pc and %RH@PcTc gives a good indication of the gradient which exists
between the humidity at the walls of the chamber (since they are at saturation terparatithe humidity at the
chamber temperature probe.

Frost Point

Frost Point Temperature is the temperature to which a gas must be cooled in order to just begin condensing water vapor
in the form of frost or ice, and therefore only exists at values b@ldv°C. When operating the system with indicated

Frost Points above 0.01 °C, the values indicated are to be interpreted as Dew Points. However, Frost Point is not the
same as Dew Point for values below freezing. Frost Point is independent of telséictemperature.
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Dew Point

Dew Point Temperature is the temperature to which a gas must be cooled in order to just begin condensing water vapor
in the form of dew. Generally, Dew Point exists at temperatures above freezing. In many instances, DraayPoin

actually exist at indicated values below freezing (siqoeded dew). However, it is important to note that Dew Point is

not the same as Frost Point. Dew Point is independent of test chamber temperature.

PPMv

Parts per Million by Volume is a ratiaf the number of molecules of water vapor to the number of molecules of the other
constituents in the gas. Once established, PPMv is pressure and temperature insensitive, and is therefore independent of
test chamber temperature and test chamber pressure.

PPMw

Parts per Million by Weight is a ratio of the weight of the water vapor in a sample to the weight of the remaining
constituents in the gas. Once established, PPMw is pressure and temperature insensitive, and is therefore independent of
test chambetemperature and test chamber pressure.

Grains/lb

Grains per pound is a ratio of the weight, in grains, of water vapor to the weight, in pounds, of the other constituents in
the gas. (7000 grains = 1 pound). Once established, Grains/Ib is presster@perture insensitive, and is therefore
independent of test chamber temperature and test chamber pressure.

Enthalpy

Enthalpy is a measure of the amount of energy required to change a gas from one temperature/humidity value to another.
In application, athalpy is not used as an absolute value, but rather it is the difference in enthalpy between two distinct
points which are of interest. The datum point which results in zero enthalpy was therefore arbitrarily chosen at a test
temperature of 0 °C and 0 %R Applying enthalpy is a matter of computing the difference in enthalpy between two or

more distinct data points.

SVP@Tt

Saturation Vapor Pressure (SVP) computed at the Test Temperature.

SVP@Td

Saturation Vapor Pressure (SVP) computed at the Dew/Podst Temperature.

SVP@Ts

Saturation Vapor Pressure (SVP) computed at the Saturation Temperature.

F@QTt.Pt

Enhancement Factor at Test Temperature and Pressure.
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F@Td.Pt

Enhancement Factor at Dew/Frost Point Temperature and Test Pressure.

F@Ts.Ps

Enhancerant Factor at Saturation Temperature and Pressure.

Specific Humidity

Specific Humidity is a ratio of the weight of the water vapor to the total weight of the humidified gas. Specific Humidity
is independent of test chamber temperature.

Absolute Humidity

Absolute Humidity is the weight of the water vapor per unit volume of humidified gas.

Dry Air Density

Dry Air Density is thepartial density in weight per unit volume of only the dry air portion of a moist air sample. In
other words, if the water vaparere removed from a fixed volume of air, the remaining dry air would exhibit this
density.

Moist Air Density

Moist Air Density is the total weight per unit volume of a moist air sample. This density includes both the weight of the
air and the weight ahe water vapor.

Wet Bulb Temperature

Wet Bulb temperature is used in wet bulb/dry bulb aspirated Psychrometry, and is the temperature measured by a
temperature probe whose tip is coated with water (typically by being covered with a wet sock). Wlatedasipir
constant air velocity, the wet bulb will cool due to evaporation of the water from the probe. The cool temperature, to
which it equilibrates, is used in the calculation of humidity parameters.

Mixing Ratio by Volume

Mixing Ratio by Volume is aatio of the partial pressure of the water vapor to the partial pressure of the remaining
constituents in the sample. Mixing Ratio by Volume is independent of test chamber temperature.

Mixing Ratio by Weight

Mixing Ratio by Weight is a ratio of the wéigof the water vapor to the weight of the remaining constituents in the
sample. Mixing Ratio by Weight is independent of test chamber temperature.
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Percent by Volume

Percent by Volume is a ratio (expressed as a percentage) of the partial pressuveatéitivapor to the total pressure of
the sample. Percent by Volume is independent of test chamber temperature.

Percent by Weight

Percent by Weight is a ratio (expressed as a percentage) of the weight of the water vapor to the total weight of the
sample Percent by Weight is independent of test chamber temperature.

Vapor Mole Fraction

Vapor Mole Fraction is the mole fraction of water vapor in a sample.

Dry Air Mole Fraction

Dry Air Mole Fraction is the mole fraction of the dry air portion of a samplee dry air portion is considered to be all
constituents in a gas exclusive of the water vapor.

Flow Value Position

The Flow Value Position indicates the step position of
related to th@peration of the 2500. This step position is mainly used for trouble shooting.

Exp Value Position

The Exp Value Position indicates the step position of
but is related to the operation oEtR500. This step position is mainly used for trouble shooting.
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Device Parameter Tabs

The Device Parameter Tabsshow the current actual values for the given device. The tabs are visible whenever the
device is connected. hE Device Parameters will display a scrollbar as needed to allow for varying display sizes without
loss of data.

& 2500 Controlog B EEA X

File Mode Run Profile Graph Data Units Connections Help

\Agilent 34970A Parameters > 1
Actual
Temperstur | © 1/282010 3:37:59 PM
Temperature 2 L
Temperature 3 28 388 hE Device Parameters
Tempersturs 4 E
Temperature 5 C
Temperature & C
Temperature 7 2473 | C
Temperature 8 L
e
RTD 24185 | C

L]

|Status Log ~
12572010 1:48:41 PM: 2500 Reported Flow Valve Not Closing -
1/25/2010 1:45:43 PM: Generate Mode Requested

1/25/2010 1:45:45 PM: Generate Mode Enabled

V252010 2:28:29 PM: %RH@PcTe Setpoirt set to 20.0

112572010 2:43:57 PM: Communication terminated with the Agilert 34570A device
172572010 3:17:25 PM: Communication established with the Simulated Chilled Mimar device
1/25/2010 3:34:51 PM: Communication terminated with the Simulated Chilled Miror device
102572010 3:36:41 PM: Communication established with the Agilent 34570A device

Agilent 34970A Parameters Status Log V1% orted Errors

Device Parameter Tab

Pairt Time: 00:55: 30 -
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Device Parameters

Device Parameters contain all the most recent actual measurement parameters receiveddiggivetheéNotice each
parameter consists of a brief title, unit of measurement and the Actual data value.

Agilent 345704 Parameters *
Actual

Temperature 1 27065 T
Temperature 2 27830 | C
Temperature 3 28389 | C
Temperature 4 25625 | C
Temperature 5 25.339 T
Temperature & 26.250 T
Temperature 7 24721 T
Temperature & 23451 ik
Voltage 36673

RTD 24185 | C
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Data and Graph Tab Group

The Data and Graph Tab Group is located in the middle right of the application and cantain data, graph, and
profile tabs. Data and Graphbisare fixed tab style windows that can be selected by clicking the desired tab labels at the
top.

&) 2500 Controlog [E=REEA X
File  Mode Run Profile Graph Data Units Connections Help
2500 Parameters 2500 Data Data Test (2500) bt %RH@PcTe  Data Summary
Setpoint  Actual u Autq Syofile
&y f
“RH@PcTe 20000 | 1E-004 | =0.426 Data Tab Data Tab Graph Tab |
4 o
‘Eis;trl:n 0.5310 30677 +.075| psa another, and how long to stay at a specific
) setpoint before moving to the next one.
Chamber 05203 | +0.075| psia
Pressure Point 4 Generator Mode Dew Point ["C] Saturation Temperature ['C] | Mass Flow Rate
Saturation 25000 | -87.870 | 0.060| T 1 Generate [=]O 25 20
Tempersture 2 Generate 5 2 20
Chamber 25000 |/+0060| T 3 Generate 10 25 20
Temperature
Mass Flow 20,000 20338 /m 4 Generate 15 25 20
Rate : : 5 Generate 20 25 20
. pi 6 Shutdown
Maist Air Density 41917 a/m”3
Wet Bulb 21748 g
Modng Ratio by FE-008
Modng Ratio by 4E-008
Percent by Volume FE006 ] n | :
Percent by Weight 4E-006 Status Log A
| V252010 31725 PM: Communication established with the Simulated Chilled Mimor device -
Vapor Maole FE008 12572010 3:24:51 PM: Communication terminated with the Simulated Chilled Mimor device
1252010 3:36:41 PM: Communication established with the Agilent 34570A device
Diry Air Male 1.0000 = (| 1/25/2010 3:58:08 PM: 2500 Data’ saved to file "Data Test (2500)bd" s
- | 1425/2010 2:58:10 PM: Data loaded from file "Data Test (2500)td" 1
Flow Valve Postion 0.0000 1/25/2010 2:58:33 PM: Data Summary Created =
ive Posit f V2572010 3:58:41 PM: Communication terminated with the Agilent 34570A device .
Exp Valve Postion 0.0000 ~ | 112512010 3:58:54 PUL: Profile loaded from file "Test (Dew Point Ramp).profils” -
2500 Parameters Status Log ‘1 2500 Reported Errors
R System is generating
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Data and Graph Tabs will expand to fill the available area as tabs around are collapsddemd hi

& 2500 Controlog E=E

File Mode FRun Profile Graph Data Units Connections Help

2500 Data Data Summary Hfarto Profile

SuaaLl BIBY (05E

.
198714 13

196 T T T T T T T T T T T T T T T 1 ! 1 !
50000 PM  B:0500PM 510:00PM 515:00PM 5:20:00 PM 52500 PM 5:30:.00PM  5:35:00 PM  5:40:00 PM
Time

# System is generating

Data and Graph Tabs can also be selected using the drop downirarfuevupper right hand corner. The currently
selected tab is indicated by a check mark in the drop down list.

Graph 1 2500 Data Data Summary :
Auto Profile - M
Cortrol Mode Dew Paint - The profile iz used as a road map during Aut Graph 1
Profile operation. it defines which setpoint val
to go to, at what rate to go from one setpoint 2500 Data
another, and how long to stay at a specific
setpoint before moving to the next one. Data Summary
Point 4 |Generatnr Mode | Dew Point [C] Saturation Temperature [C] I"-I'Ia1 Auto Profile
1 Generate l=|0 5 20 .

2 (Generate ] 25 20
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Data and Graph Tabs can tleseddepending on the state dfet device or generatasing thefi X i the upper right
hand corner.

Graph 1 2500 Data # Luto Profile
Data Summary - (5
DateTime Stamp A 2500: % RHEPe 2500: %“RH&@PcTe Agilent 343704 Te &
1/25/2010 1:46:45 PM 222679 0.000112862 S
Data Tabs

Data Tabscontain a spreadsheet type view of data.

For more information, se@ata and Data Summary

Graph Tabs

Graph Tabs contain a pictorial view of data.

For more information, se@raphing

Profile Tab

TheProfile Tab contains the profile point definitions for an auto profile.

For more information, serofiling
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Information Tab Group

The Information Tab Group is located on the bottom right hand side of the application. This is a docking style
wi ndow that can be i plose whed dot actipee rA particularmihfdrnoatioe thb is selected by
clicking its tab label at the bottom of the group. The Information Tab Group contains status information about the
operation of the generator and its connected devices. The group c&t obasStatus Log tab, 2500 Reported Errors

tab and a 2500 Interface Console tab.

By clicking the pin icon on any information tab the user can unpin the Information tabs.

&) 2500 Controlog =]
File Mode Run Profile Graph Data Units Connections Help
2500 Parameters MEdl Graph1 2500 Data A Auto Profile
Setpoint  Actual u Data Summary X
%RH@PcTe [0 000 1E004 +0.471 Date/Time Stamp A 2500: %RHEP: 2500 %RH@PeTe Agilent 249704 Ter »
1/25/2010 1:46:45 PM 222679 0.000112862 |:
Saturation 05376 31.057 +0.075 | psia 17252010 1:47.45 PM 277759 0.000112923 N
Fressure ) 1/25/2010 1:48:45 PM 221463 0.000112246
g:gﬁg 0.5237 #0.075 | psia 1/25/2010 1:49:45 PM 221608 0.000112319
et c 1/25/2010 1:50:45 PM 2.18501 0.000111262
Temperture 000 [[$7.870 [[20.060 1/25/2010 1:51:45 PM 221049 0.000112036
1/25/2010 1:52:45 PM 221325 0.000112176
Chamber T
Temperature =000 =0.080 1/25/2010 1:53:45 PM 2.20956 0.000111989
Mass Flow 20,000 57894 1/m 1/25/2010 1:54:45 PM 2.21501 0.000112265
Rate 1/25/2010 1:55:46 PM 221308 0000112167
' . e - |1 1/25/2010 1:56:46 PM 2.25465 0.000114274
Air Den /m”3
= s 42187 ? 1/25/2010 1:57:46 PM 224485 0.000113778
Moist Air Density 42187 a/m”3 1/25/2010 1:58:46 PM 2.25277 0.000114179
Wet Bulb 1628 ‘C 1/25/2010 1:59:46 PM 221723 0.000112378
: 1/25/2010 2:00:46 PM 222328 0.000112684
Mixing Ratio by 7E-008 1/25/2010 2:01:46 PM 222622 0.000112333 =
Mixing Ratio by AE008 4| T | r
Eexce by Voltime: JE-006 2500 Interface Console - ﬁx
Percent by Weight AED06 Auto
Vapor Mole 7E-D08 E
Dry Air Mole 1.0000
Flow Valve Postion 0.0000 B
2500 Parameters Status Log A\ 2500 Reported Errors
®R System is generating
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Once the information tabs are unpinned they will automatically hide.

#

& 2500 Controlog
Filer Mode Run
2500 Parameters

%RH@PcTe  |2p.000

Saturation 05376
Pressure

Chamber
Pressure

Saturation 25 000
Temperature

Chamber
Temperature

Mass Flow 20.000
Rate

Dry Air Density
Maist Air Density
Wet Bulb

Midng Ratio by
Midng Ratio by
Percent by Yolume
Percent by Weight
Vapor Mole

Dy Air Mole

Flow Walve Position

2500 Parameters

®R System is generating

Profile

Setpoint  Actual

1E-004

31.168

0.5291

-37.870

25.000

5.1645

42623
42623
-21.593
7FE-008
4E-008
7TE-006
4E-006
7E-008
1.0000
0.0000

Graph

U
#0419

+.075
#0.075
0.060

+0.060
I/m

g/m™3

a/m™3

B

Data

psia

psia

m

Units  Connections

Graph 1

2500 Data

Help

Auto Profile

Data Summary - X
DatefTime Stamp .|  2500: %RH@Pc|  2500: %XRH@PcTc|  Agilent 34570A: Tey »
/2572010 1:46:45 PM | 222679 0.000112862 i
1/25/2010 1:47-45 PM 222798 0.000112323

1/25/2010 1:48:45 PM 221483 0.000112246 =
1/25/2010 1:49:45 PM 221608 0.000112319

1/25/2010 1:50:45 PM 2.19501 0.000111252

1/25/2010 1:51:45 PM 221049 0.000112036

1/25/2010 1:52:45 PM 221325 0.000112176

1/25/2010 1:53:45 PM 2.20356 0.000111989

1/25/2010 1:54:45 PM 2.21501 0.000112265

1/25/2010 1:55:46 PM 221308 0.000112167

1/25/2010 1:56:46 PM 275485 0.000114274

1/25/2010 1:57:46 PM 224435 0.000113778

1/25/2010 1:58:46 PM 225277 0.000114179

1/25/2010 1:5%:46 PM 221723 0.000112378

1/25/2010 2:00:46 PM 222328 0.000112684

1/25/2010 2:01:46 PM 222632 0.000112839

1/25/2010 2:02:46 PM 220179 0.000111595

1/25/2010 2:03:46 PM 222512 0.000112778

1/25/2010 2:04:46 PM 2.18795 0.000110894

1/25/2010 2:05:46 PM 2.18245 0.000110615

1/25/2010 2:06:46 PM 219994 0.000111502

1/25/2010 2:07-46 PM 2.75603 0.000114344

1/25/2010 2:08:46 PM 237383 0.000115247

1/25/2010 2:03:46 PM 275631 0.000114359 il
Emeean e e ~ e aaean '

2500 Interface Console
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Theuser can access the hidden tabs by clicking the desired information tab label at the bottom.

& 2500 Controlog (= [ B )
File Mode Run Profile Graph Data Units Connections Help
2500 Parameters hill Graph 1 2500 Data Data Summary TGRS
Setpoint  Actual u Data Summary v X
%RH@PcTe 0000 |[1E002  |1=0419 DaleMime Stamp 4 2500: %2RH@Pc|  2500: %RH@PcTc|  Agilent 349704 Tel &
: - 1/25/2010 1:46:45 PM 222679 0.000112862 1
Saturation 0.5375 31.168 +(.075 | psia 1/25/2010 1:47:.45 PM 222799 0.000112923
Pressure _ 1/25/2010 1:48:45 PM 221463 0.000112246 =
E_‘:SZ'E;" 0.5251 +0.075| psa 1/25/2010 1:49:45 PM 221608 0.000112319
Saturation 25 000 7570 =001 C 1/25/2010 1:50:45 PM 2.15501 0.000111252
Trrreaw : : =4 1/25/2010 1:51:45 PM 221045 0.000112036
1/25/2010 1:52:45 PM 221325 0.000112176
Chamber T
Temperature 25.000 =0.060 1/25/2010 1:53.45 PM 2.20956 0.000111989
Mass Flow 20,000 5.1645 I/m 1/25/2010 1:54:45 PM 2.21501 0.000112265
Rate 1/25/2010 1:55:46 PM 221308 0.000112167
. . e » |1 1/25/2010 1:56:46 PM 225465 0.000114274
Diry Air Density g/m™3
42623 1/25/2010 1:57:46 PM 224485 0.000113778
Moist Air Density 42623 g/m”3 1/25/2010 1:58:46 PM 225277 0.000114179
Wet Bulb 21593 ‘C 1/25/2010 1:59:46 PM 221723 0.000112378
: 12572010 2:00:46 PM 222328 0.000112634
Mixing Ratio by 7E-002 1/25/2010 2:01:46 PM 222632 0.000112838
Midng Ratio by AE-002 Status Log =
WESUTU 315610 PN Uata loaded fom fle “Uata | est (£5UU)ne” Py
Percent by Volume TE-005 12572010 3:58:33 PM: Data Summary Created
) V22010 3:58:41 PM: Communication terminated with the Agilent 349704 device
Percent by Weight AED06 12572010 3:58:54 PM: Profile loaded from file "Test (Dew Point Ramp) profile”
| 12572010 4:0%:11 PM: Data loaded from file "Data Test (2500) bd"
Wapar Male JE-008 = || 1252010 4:09:44 PM: Data loaded from file "Data Test (2500) bt" | _
) 1/25/2010 4:10:00 PM: Data loaded from file 012110 @ 20C 10to 95% Thunder.dat”
Dry Air Mole 1.0000 1252010 4:10:12 PH: 012110 @ 20C 10to 95% Thunder.dat’ saved to file "Data Test (2500)0¢" |
Flow Valve Fosition — | 1252010 4:10:18 PM: Data loaded from file "Data Test (2500) bet" i
0.0000 ~ | 1/25/2010 4:18:56 PM: Data loaded from file "Test Run 4 1-6-2009 (2500).ds" -
2500 Parameters
M System is generating

Tabs are also accessed via the drop down selection by clicking on the arrow icon. The currently selected tab is indicated
by a check mark in the drop down list

Status Log J.',l
12572010 3:58:41 PM: Communication terminated with the Agilent 345704 device o | StatusL
1252010 3:38:54 PM: Profile loaded from file "Test (Dew Point Ramp) profile” o3

/252010 4:05:11 PM: Data loaded from file "Data Test (2500) td”

1/25/2010 4:09:44 PM: Data loaded from file "Data Test (2500) " L | 2500 Reported Errors

1/25/2010 4:10:00 PM: Data loaded from file "012110 @ 20C 10 to 95% Thunder dat" L

1/25/2010 4:10:12 PM: 012110 @ 20C 10 to 95% Thunder dat’ saved to file "Data Test (2500) b’ frerace Lonsele
1/25/2010 4:10:19 PM: Data loaded from file "Data Test (2500 b¢” =
1/25/2010 4:18:56 PM: Data loaded from file "Test Run 4 1-6-2009 (2500)xds” v

2500 Reported Errors 2500 Interface Console
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Each Information tab can be torn out by dragging the tab label upward. This allows multiple information tabs to be
visible at once. To place the tab back into the list, drag the tabs label back to the bottom.

& 2500 Controlog (= [ )
File Mode Run Profile Graph Data Units Connections Help
2500 Parameters Graph 1 2500 Data Data Summary RCTGNE T
Setpoint  Actual u Data Summary v &
%RH@PcTe  [20.000 1E004 20479 Date/Time Stamp A 25600: %RH@Pc 25600: %RH@PcTe Agilent 349704 Ter »
1/262010 1:46:45 PM 222679 0.000112862 :
Saturation 0.5321 20,509 #0075 Ppsia 1252010 1:47:45 PM 222795 0.000112523 K
Pressure _ 1/25/2010 1:48:45 PM 221463 0.000112246
E_":SEES 0.5213 +0.075 | Psia 1/25/2010 1:49:45 PM 221608 0.000112319
S turai c 1/26/2010 1:50:45 PM 219501 0.000111252
uration 25.000 -87.870 ||+0.060 E1-
Jeroeriar 2SO 5248 s ooz
Chamber T o ) : ‘
Temperature 25.000 =0.080 1/25/2010 1:53:45 PM 2.20956 0.000111989
Mass Flow 20,000 54370 I/m 1/25/2010 1:54:45 PM 221501 0.000112265
Rate 1/26/2010 1:55:46 PM 221308 0.000112167
' - - » |1 1/25/2010 1:56:46 PM 225465 0.000114274
Dry Air Density a/m~3
41553 1/25/2010 1:57:46 PM 2.24485 0.000113778
Lo ii 41993 | @/m’3 1/25/2010 1:58:46 PM 225277 0.000114179
\Wet Bulb 21731 ‘C 1/25/2010 1:59:46 PM 221723 0.000112378
: 1/26/2010 2:00:46 PM 222328 0.000112684
Mixing Ratio by 7E-002 17252010 2:01:46 PM 222832 0.000112838 =
Midng Ratio by 4E008 < " | :
Eerreit by Vo TE006 Status Log ~ 1| 2500 Reported Errors * I
— | 1/25/2010 3:58:10 PM: Data loaded from file "Di . Expansion Valve Not Closing
Percent by Weight 4E.005 1/25/2010 3:58:33 PM: Data Summary Created Flow Valve Not Closing
1252010 3:58:41 PM: Communication teminate
WVapor Mole JE-008 £ || 1/25/2010 3:58:54 PM: Profile loaded from file T
) 2572010 £:05:11 PM: Data loaded from file "Dk = |
Dry Air Mole 1.0000 TZS/Z010 4:05%:44 PM: Data loaded from file "Di
Flow Valve Posit — | 125/2010 4:10:00 PM: Data loaded from file "01 =
ow Valve Position 0.0000 ) PN T | N
2500 Parameters Status Log 1y 2500 Interface Con..
ﬁ System is generating Fﬂ me: MMM i

All Information Tabs have a contewienu that is displayed by right clicking in the tab. The context menu allows quick
access to functions that can clear, save and print the information.

Status Log ~ 1

1252010 3:58:41 PM: Communication terminated with the Agilert 345704 device -
1252010 3:58:54 PM: Profile loaded from file "Test (Dew Point Ramp) profile”

12572010 £:08:11 PM: Data loaded from file "Data Test {ZE'EI'I}}D-:I"

102572010 4:09:44 PM: Data loaded from file "Data Test _
1/25/2010 4:10:00 PK: Data loaded from file "012110 @ j
252010 41012 PR 012110 @ 20C 10 to 95% Thund
1252010 4:10:15 PM: Data loaded from file "Data Test
12572010 4:18:55 PM: Data loaded from file "Test Bun 4

A\ 2500 Reported Errors 2500 Interface Conscle

dat”
ata Test (Z500) bt" |

1 |.m |
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Status Log

The Status Logtab contains chronological information about thetsgn status, changes in operational modes, changes
in setpoints, and runtime errors due to communication or mechanical difficulties encountered by the generator.

Status Log S |

1252010 4:54:11 PM: Communication established with the 2500 generator
1252010 4:54:11 PM: System is shutdown

1252010 4:54:1% PM: 2500 Reported Expansion Valve Mot Closing
1252010 4:54:1% PM: 2500 Reported Flow Valve Mot Closing

4\ 2500 Reported Errors

2500 Reported Errors

The 2500 Reported Errorstab only appearwhen the 2500 reports an error. This is a very important information tab
because it reports 2500 system errors to the user. These types of errors can cause the 2500 to shutdown and requirt

immediate attention by the operator. Tm icon will be displged to help draw the attention of the user to the
reported 2500 errors.

2500 Reported Errors *

Expansion Valve Mot Closing
Flow Yalve Mot Closing

System timing

The System Timing tab shows information about the current timing associated with the current operation such as
elapsed run time at current comdio n s . This window may be shown at any
status bar and is automatically shown when an Auto Profile is started. The tab gives detailed information on the Auto
Profile as it runs. Elapsed and remaining Phase, PomtTatal time are listed along with the detailed assurance
conditions values and tolerances.

System Timing 0
Auto Profile: Generate - Point: 3 of 6 - Phase: Assurance

Hapsed Remaining A - B e — . -

iddhhmm:ss)  {ddhhmm-ss) Assurance Condition Actual Value Min Value Max Value  Std Dev  Std Dew Limit
Phase Time: 00:00:00:49  00:00:00:00 Saturstion Temperature (2500)  -87 869 24900 25100 55845E004  0.2000
Point Time: 00:00:00:49  00:01:00:00 Saturation Pressure (2500)  -23.77 0.3797 05757 0.0310 0.1000

Total Time: 00:00:00:45  00:04:00:00

Status Log ﬂ 2500 Reported Errors System Timing
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2500 Interface Console

The 2500 Interface Consold@ab allows the user to send and receive commands to and from the 250@n3die tab is
opened by selecting AiOpen 2500 I nterface Consoled from
connected.

Warning: Interfacing with the 2500 using the Console should only be attempted if instructed to do so by
Thunder Scientific.

Commands are entered in the bottom text area of the console tab and the 2500 responses are displayed in the upper text
area of the console tab.

2500 Respone

ace Console * 0 =

221188, 1.12107E-04 , 30.9828 , 526209 -87.8699, 25 ,6.13928 .0

Er User Command to send to the 2500

1 ——
Status i 2500 Interface Console _

To enter a command, type the desired command in the bottom text area and press return.

2500 Interface Console * 0 X

75F |

Once the commarigias been entered it will appear in bold in the upper text area. A processing status will be indicated in
the bottom text area while ControLog sends and waits for the response from the 2500. The user is not allowed to enter
another command until the pieus command has been processed.

2500 Interface Console * 0 X
5P

Processing.........

User Manual 2500 ControLog i Document Edition 1.7 ControLog Interface 9 65



Once the command has been successfully processed the 2500 response will appear in the upper text area right below the
command sent.

2500 Interface Console

5P
28.0651 142194603, 1.85278 25 20,3

- I =

If ControLog does not receive a response from the 2500 within a given time framerama&ssage will be displayed.

'vf,l-}(

2500 Interface Console

5P
Mo response from the 2500 after 4.5035472 seconds

Device Interface Console
The Device Interface Consolgab allows the user to view the commands being sent to and received from any given
AOpen

connected device. The device constlab i s opened by selecting
Connections>Settings menu whenever the a device is connected.

The user can select which connected device to view using the drop down selection at the top of the tab.
Device Interface Console ~ 0 x
| Agient 343704 -
ilent 345704

Available devices to select from J
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Thedatasenttbhe devi ce i s Semdi lcab edderiey ardgalofithe todsolditab.

Device Interface Console » 0 =
HP344014 . ~ -
Sent:Fead?<LF=

Data sent to the selected device

The data received fr om tRéceivedbe  iacheddwertext arealtfetbeaconsote tab.y a b o |

Device Interface Console * 0 x
HP344014 -

Sent:Read7?<LF>
Received:+8 30761 220E+00<LF>

Data received from the selected device
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Status Bar

The Status Bar is located on the bottom of the application window. The Status Bar displays the current Connection and
Run Status of the generator, Auto Profile Controls and Status, and current Point Time.

r |

& 2500 Controlog = | B |t

File Mode Run Profile Graph Data Units Connections Help

2500 Parameters > Auto Profile
Setpoint  Actual 1] Lt Prafile -
%RH@PcTe 20000 Control Made Dew Pairt The profile is used as a road map during Auto
. Profile operation. it defines which setpoint values
. . to go to, at what rate to go from one setpoint to
gisﬁﬁgn 0.5823 30.886 0075 | psa another, and how long to stay at a specific
i setpoint before moving to the next one.
Chamber 05672 ||+0.075| psia
Fressure Point 4 Generator Mode Dew Paint [*C] Saturation Temperature [*C] | Mass Flow Rate
%ﬂtumﬂon 25000 |[-85850 ||:0060| C 1 = |Generate 0 25 20
Emperature 2 Generate 5 25 20
Chamber 27020 ||+0060| T 3 Generate 10 25 20
emperature
Mass Flow 20000 57629 /m 4 Generate 15 25 20
Rate . . 5 Generate 20 25 20
6 Shutd
“%RH@Pc - e
“RHE&PcTe
Frost Paint . E
Dew Poirt T
PPMy il m | b
PPMw System Timing * 3 x
Grains/b Auto Profile: Generate - Point: 1 of 6 - Phase: Assurance
Enthalpy Jig Elapsed Hemaining Assurance Condition Actual Value Min Value
Phase Time: 00:00:00 00:00:00 Saturation Pressure (2500)  30.886 28454
SVP@Tt psia Paint Time: 0O0:00:00  00:10:00 Saturation Temperature (2500)  -85.850 24500
Total Time: 00:00:0 01-ER-MN0 -
SVP@E ) psia T — -
Connections and Run Status -1 4| Auto Profile Controlz and Status | Current Point Time

Status Log

B, Starting Auto Profile o

Connection and Run Status

The Connection and Run Statuss shown on the left hand side of the status bar and gives the user a quick visual and
textual reference to the current state of the 2500 generator. As new events are recorded into the Status Log, the event
will be disgayed for a short period of time in the status bar to inform the user of the new event.

Disconnected

The status bar wi | | show a broken |Iink icon and fADi scol
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Generating

The status bar wildl show a green forward arrow icon ant

L ® System is generating

If the 2500 is reporting an error, the green forward arrow icon will also appear with a small yellow warning.

L ﬁ System is generating

Shutdown

The status bar will show a red stop icon and ASystem i

L B System is shutdown

If the 2500 is reporting an error, the red stop icon will also appear with a small yellow warning.

l B System is shutdown

New Event

During any state the mostcent status log event will be shown briefly in the status bar.

PPMw Status Log ___
Grains/lb 252010 5:15:45 PM: Communication established with the 2500 generator

=i 1/25/2010 5:15:45 PM: System is shutdown
Enthalpy Ja WZS20M0 5:15:52 PM: 2500 Reported Expansion Valve Mot Closing

V252010 5:15:52 PM: 2500 Reported Flow Valve Mot Closing
SVP@ETt psia

MNew Status Log Event

A\ 2500 Reported Errors

New Event being Displayed in the Status Bar

‘l 2500 Reported Fow Valve Not Closing
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Auto Profile Controls and Status

TheAuto Profile Controls and Statusis shown on the right hand side of the status bar and gives the usecaticks
and status over a running profile. The Auto Profile consists of three status parts and three control parts.

For more information, se&uto Profiling

Auto Profile Controls

The AuoR of il e controls consi st of a APauseodo button, i Ne xt

Next Point

A\ 2500 Reported Errors

; Log

Pause Profile

Auto Profile Status

The Auto Profile status consists of the genertesystem i Run
is currently running and the fAPhaseo of the current poi
. | .
Current Profile Current Profile
Point Run Mode i Point Phase [

Current Profile Point NumherJ
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Current Point Time

The Current Point Time is shown on the right hand side of the status bar and gives the user a quick display to the
amount of time theystem has been at point. Point Time is not the amount of time at setpoint but simply the amount of
time since the last setpoint or mode change.

Foint e 000003

The user can click the point time to open the system timing tab.

- Point Time: 00:00:03:31 jjg8

{dd:hh:mm:ss) Click to open system timing tab]
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Graphing

Graphing is a powerful toolsed to view previously recorded data or to monitor the current data in realTtheegraph
works hand in hand with th@ata tabs While the generator is in operation, d&thsstore the most recedita points
from the connected devices at the desinggival A graph can be used to create a visual picture of this stored data.

Graph operations can be accessed by two means, either by selecting the desired command from the graph menu at the to
or by right clicking a graph tab and opening a contextumeFhe functionality of the commands are the same regardless

of which method is used, but remember that the menu commands are dynamic and reflect operations that can be
performed on the selected graph tab.

Note: ControLog has a limit of ten graph tabs eped at any given time.

Each graph tab consists of a two dimension plot across an X and Y Axis. The graph can be customized to display
different point symbols, various line colors, a legend and a header.

2500 Data %RH@&FPcTc

%RH@PcTc * X
Tab Label
2500 %%RH

|
B & o S ra
1

[ = R T = B = R
[=J 1
| I .

n
=1
1

58.6403

Data Label

—— 2500: %“RH@PcTc

n
&
1

T T T
5:23:00 PM 5:24:00 FM 5:25:00 PM 5:26:00 PM 5:27:00 PM 5:28:00 PM

Time

T T
5:25:00 PM 5:30:00 PM
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Creating a New Graph

A new graph can be created using the New Graph Wizard dialog. The wizard will step the user through the selection
process of what data the user would like to include in the new graph and how it should look.

To create a new gramhjnsekaoat oiNewghfromi tkea graph t e
menu.

,_,5, Mew
._; Close
|9 CloseAll
~ Graph b Save
Y .
Mew ["  Drint
A fiNew Graph Wizarddialog will appear.

Mew Graph Wizard @
Devices: Device ltems: — | ltems to Graph:
“RH@Pe -

Manual Device “RHEP: U (k=2) —=
“RH@PcTe
LRH@EPcTe U k=2) E ADD
Absolute Humidity  —
Chamber Pressure T |
Chamber Pressure 1 (=2)
Chamber Temperature
Chamber Temperature =1 (k=
Dew Paint
Dew Point +U (k=2) [
Diny Air Density ]

Diry Air Mole Fraction -
Erthalpy
Ermor Code il
Fem Walva Prsitinn

CLEAR
Il ] 3 ALL

| < Back || Next > || Finish || Cancel
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The first page of the New Graph Wizard is where the user selects which device items they woalihtikedé in the

graph. On the | eft hand side is a |ist of al |
being updated to reflect the available items for the selected device. To add an item, highlight the desiiteitesniro
the ADevice |Itemsod | ist and click the AAddod button.
Mew Graph Wizard E
Devices: Device Items: — —— | Items to Graph:
%RH@Pc ~ %RH@PcTc (2500
Manual Device “RHEPc U (= — )
%RH@PcTe U (k=2) = ADD
Absolute Humidity —
Chamber Pressure M
Chamber Pressure £ (=2}
Chamber Temperature
Chamber Temperature U o=
Dew Pairt
Dew Point 2U f<=2) | REMOVE |
Diry Air Density ——
Diry Air Mole Fraction
Enthalpy
Ermor Code il
Fm Walva Presitinn
L I F ckLEfH
| < Back || Next > | | Finish || Cancel
Repeat this process until all the desired items are listed on the right side.
MNew Graph Wizard |
Devices: Device ltems: — —— ltems to Graph:
2500
Test Pressure
Test Temperature
ADD
REMOVE
CLEAR
ALL
< Back || Next > | | Finish || Cancel

Note: The usercan invert any selection by right clicking. This will highlight all items that are not cently
highlighted and will remove highlight from any itesthat are currentlyhighlighted.
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To remove an item from the |list of items to graph
simply select thetamesitroedGriaphn flriosmt téhred Adl i ck t he
Mew Graph Wizard @
Devices: Device ltems:
2500 %RH

Manual Device

Test Pressure
Test Temperature

— —— ltems to Graph:
@ %RH (Manual Device)

)

REMOVE

%]

ADD

CLEAR
ALL
<Back || Next> | [ Finish || Cance
Once compl et e, clicking the ANexto button wildl bri

customize the look of each graphed line along with the chart itself.

Mew Graph Wizard

=

Line Properties:

%RHEPcTc (2500)

Color: Il DarkGoldenrod ~| Symbol: [Box -|

[ Smocthed

Show Data Label
Every |10

Chart Properties

Show Header 2500 %.RH

Show Legend

Tab Name “RH@PcTe

2| Paoints

< Back |

| Next > || Finish || Cancel

Line Propertiesdefine the color and point symbiolr the selected line. efect the desired line from the selection box

and set the Color, Symbathetherto smooth the line, and whether to show data labels and how often to show them.
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Color definesthe color that thdine will be drawn in. To change the color, select the desired color from the
drop down list. A sample of the selected color is displayed in the small box to the left of the drop down.

Symboldefines the symbol drawn at each point. The symbol willheesame color as the line and will be
shown at each data point. To change the symbol, select the desired symbol from the drop down list.

Smootheddefines whether to smooth the line between points. This will remove any sudden angels between
points and wildraw a smooth flowing line between points.

Show Data Labetlefines whether to show data labels and how often to show them. Data labels are small labels
appearing next to a point displaying the value at the point.
Chart Properties define thename ofthe graph tab, indicated whether to show a header on the graph and whether to
show a legend of the lines plotted

Tab Namedefines the name of the graph tab. This is the name the user will see appear in the Data and Graph
Tab Group.

Show Headedefines tle header that will appear at the top of the graph. To add a header to the graph check the
checkbox and enter the desired text description for the header.

Show Legendiefines whether a legend will be displayed on the right hand side of the graph indidaitthg
colored line is which data item.

Once complete;licking the fiFinishd button will display the new graph in the Data and Graph Tab Group.

2500 Data %RH@&FcTc

%RH@PcTc - X
Tab Label
2500 %RH

—— 2500: %RH&PcTc
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Customizing a Graph

Each graph tab can be customized to display the daifféenetit means. The user can Pan, Zoom and Scale the graph to
the desired appearance.

Pan

The graph can be pannafd and down as well as left and ridgyt a left click and hold of the mouse button while the user
moves the cursor around?aming is useful when you havomed the graph and wait view differentparts of the
data without changing the scaling

2500 Data Frost Point
Frast Point TR

] _

)
=

o
1

2:35:00 PM 2:40:00 PM 2:45:00 PM
Time
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Zoom

Selecting thezoom command checks the operation in the menu and then allows the user to use the left mouse butt
create a rectangular area on the graph that will be zoomed. This operation is available only when a Graph tab is selected.

To perform the zoom, select fiZoomo from the main menu

—h

Lﬁ Mew

Y Ty

Lat Close Ly New
- 1 Close

| o CloseAll .

Ls CloseAl

H Save B Save
(- D = Print
+ | Foom or foom

Move the cursor to the graph, left click and drag the cursor to create a box around the portion to zoom and release the left
mouse button. The portion of the graph within the drag box will expand to fill the entire graph. The timexansd Y
limits update accordingly.

Frost Point * X

1 ! 1 !
m

T
S:5T30 AM 5200 AM S:52:30 AM

[ T=}
[==]
[==]

[=
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Zoom Gr aphos

X

AX1 s

Selecting theZoom X Axis command checks the operation in the menu and then allows the user to use the left mouse

button to create a section area on the graph that will be zbalmeg the X Axis. This operation is available only when a

Graph tab is selected.

To perform t
LB Mew

L} Close

[ g4 Closeal

H Save

[EI Print

Zoom
" | Zoom X Axis

Left click on the graphrad drag the cursor so that the portion of thaxs (time axis) of interest is contained within the

he

zoom,

or

sel ect

fiZoom X Axiso from the

Mew
Close
Close All
Save

Print

-y "wyvY

foom

Zoom X Axis

two vertical dashed lines. The portion contained within this region will expand to fill the ertiktisX The Yaxis
remains unchanged.

2500 Data Frost Point

Frost Paoint

* X

10:05:00 AM

Time

T
10:10:00 AM
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Zoom Gr & phso s

Selecting theZoom Y Axis command checks the operation in the menu and then allows the user to use the left mouse
button to create a section area on the graph that will be zoomed along the Y Axis. This operatitable anty when
a Graph tab is selected.

To perform the zoom, select fiZoom Y Axiso from the mai |

B v
L} Close ._Ei New
| o CloseAul (% Close
s [s CloseAll
(S print l Save
" Print
foom
Zoom
Zoom X Axis Zoom X Axis
+w | ZoomY Axis or Foom Y Axis

Left click on the graph and drag the cursor so that the portioheofrtaxis of interest is contained within the two
horizontal dashed lines. The portion contained within this region will expand to fill the enéikésY The Xaxis
remains unchanged.

2500 Data Frost Point

Frost Point * X

[at]
=

o
]

0:04:00 AM 10:06:00 AM 10:02:00 AM

Time
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Auto Scale

Selecting theAuto Scalecommand wil automatically reset both axis of the graph so the entire data set for each selected
item is contained within the boundaries of the graph. This operation is available only when a Graph tab is selected.

Scale

Selecting thescalecommand chdcs the operation in the menu and allows the user to use the left mouse button to scale.
Dragging the cursor up scales the display in (zooms in) and dragging the cursor down scales the display out (zoom out).
This operation is available only when a Gragh is selected.

Scale X Axis

The ScaleX Axis command allows the user to scale the X axis. Selecting the command checks the operation in the menu
and then allows the user to use the left mouse button to scale. Dragging theipwssales the X Axis in (zooms Y

Axis in) and dragging the cursor down scales the X Axis out (zooms X Axis out). This operation is available only when
a Graph tab is selected.

Scale Y Axis

TheScaleY Axis command allows the user $gale the Y axis. Selecting the command checks the operation in the menu
and then allows the user to use the left mouse button to scale. Dragging the cursor up scales the Y Axis in (zooms Y
Axis in) and dragging the cursor down scales the Y Axis outn®o¥ Axis out). This operation is available only when

a Graph tab is selected.
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Graph Properties

The graphProperties command allows the user to modify the properties of the selected graph. Selecting the command
opens the GrapRroperties dialog that allows the user to make changes to what data is graphed, line properties and axis

values. This operation is available only when a Graph tab is selected.

Mew Graph Wizard @

Line Properties:

Color: . [DarkGuIdenrod * |  Symbol: |Mone v]

[ Smoothed

[] Show Data Label

Chart Properties
Tab Mame Frost Poirt

[7] Show Header

[7] Show Legend

< Back Next = Fimish Cancel
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The first two pages of the Graph Properties dialog are the same as thérbghvWizard that is used to create new
graphs. The Graph Properties dialog starts on the properties page from which the user can customize the look of each

graphed 1 as wel |l as the chart it sel électionpa@deiwheteithag t h
user can select which device items they woul d i ke to
Axis page where the user can specify the starting and ending X and Y axis values.
Graph Properties @
Y Axas Limits
-34 806444 ] -
/N
/ .
-34.343892 + |0.04245| / T
.- _ / S
.. Fi
=4 g -_F‘
Ao -34.891335
T T T T T T
X Axas Limits
10/20/09 10:09:46 AM | 10/20/09 10:20:52 AM £
Auto Min Auto Mae
< Back Mext = Finish Cancel

Y Axis Limits defines thenaximum, minimum, middle and span values for the Y Axis.

The Maximum value defines the maximum Y value for the Y Axis. No values beyond this maximum will be
displayed on the graph.

The Minimum value defines the minimum Y value for the Y Axis. No value®Ww this minimum will be
displayed on the graph.

The Middle value defines the middle Y value for the Y Axis.

The Spanvalue defines the amount above and below the middle value where the maximum and minimum Y
values lie.

The Auto check box tells ControLotp automatically calculate the best Y Axis limits to encompass the current
data.

Note: The maximum, minimum, middle and span valuese interrelated and changing any one value may
result in another value automatically changing to assure all values mathéoally equate.

X Axis Limits defines the maximum and minimum values for the X Axis.

The Minimum value defines the minimum date and time for the X Axis. No values below this minimum date
and time will be displayed on the graph.

The Auto Min check box tds ControLog to automatically use the starting date and time for the current data as
the X Axis minimum.

The Maximum value defines the maximum date and time for the X Axis. No values above this maximum date
and time will be displayed on the graph.

The Auto Max check box tells ControLog to automatically use the last date and time for the current data as the
X Axis maximum. The graph will constantly expand as new data points are recorded.
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Once complete, clicking t heinfhdsame tab withthe netw praperty seitiigs. di s p |

2500 Data %RH@&FcTe
%RH@PcTe

Tab Label
2500 %RH

Header

LI = R |
SO I R

oM

Legend
53,6403

[51]
& gl 3 R

n

—— 2500: %“RH@&PcTc

Data Label

5B

T T T T T
5:26:00 PM 5:27.00 PM 5:28:00 PM 5:23:00 PM 5:30:00 FM

Time

T T T
5:23:00 PM 5:24:00 FM 5:25:00 PM

User Manual 2500 ControLog i Document Edition 1.7 Graphing T 85



Saving a Graph

Each graph tab can be saved to a file in any of the following graphic file types:

A Bitmap (*.bmp)
A Graphics Iterchange Format (*.gif)
A Joint Photogragh Experts Goup (*.jpg)
A W3C PortabléNetwork Graphics (*.png)
A EMF Enhancd Metafile Format (*.emf)
To perform the save, select fiSaveo from the main menu
_‘j Mlew
_i Close @ New
— i Close
94 Close Al -
- Ly Close All
H Save |H Save
(" print = Print
or
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Using thefi S a dialaly, selectte location, name and graphic type you want to the save the graph as.

Note: ControLog defaults the file name to the name of the graph tab.

& Save Frost Point X
@uvla v Computer » SW_Preload (C:) » - | +4 | | Search 2|
~ B New Folder
Favorite Links Name Date modified Type Size »
E Documents L Books
.. DRIVERS
Maore » ]
| inetpub
Folders hd | Intel
1. Public * 1 Msilntel. 5DK =
18 Computer E| . Mational Instruments Downloads
&L, SW_Preload (C:) J PerfLogs
I Books .. Program Files
I F}H'WEHS . Program Files (x86)
| Ta | SWSHARE T
i E.:EiI 1.SDK — i
) tel.
i 5|.r1 2 _ L TEMP i
| _Mational Tnstr
File name: Frost Point.bmp -
Save as type ‘EHEE !ihiil v'
) LE Graphics Interchange Format (*.gif)
.~ Hide Feld
R loint Photographic Experts Group (*.jpg)
W3C Portable Metwork Graphics (*.png)

—
EMF Enhanced Metafile Format (*.emf)
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Printing a Graph

Eachgraphtaban be printed to anmy of the PCbds installed
Note: You must have a printer installed before you can print using ControLog.
To perform the print, select APrintd from the main
&
Lﬁ Mew
- -
Lag Close —*‘} New
— [¢¢ Close
| o CloseAul G Closel
H Save H Gave
T |I'.‘!.'I Print
or
Using the @Pr hedesoed drintar|range,and suember af topiés you want to print.
Print ﬁ
Printer
Mame: [Micmsuﬂ ¥P5 Documert Whiter v] [ Properties. .. ]
Status: Ready
Type: Microsoft XP5S Document Whiter
Where:  XP5Port;
Comment: [] Print to file
Prirt range Copies
@ Al Number of copies: 1 =
(") Pages  from: O to:
3 3 Collate
Selection JEJ JJJ
Help | oKk || Cancel
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Data and Data Summary

ControLog stores data into individual Data TallSachdatatab ®ntains a spreadsheet type view that consists of a
date/time stamp and the measured data itemesmmonding to that date/time stamp. Data tabs consist of three similar

but different types: Device Data, File Data and Data Summary. Each type has the same spreadsheet type view and
operation, but all three have different data sources.

Note: The dataab data is always stored in Sl units regardless of tharent system unit settingsThe only
excepion is for Data Summary tabs which are created using currently selecgstemunits but will not
update on further unit changes.

Data Test (2500) bt Frost Point Data Summary Parto Profile

DateTime Stamp a Saturation Pressure Setpoint [kFPa] Saturation Pressure [kFa] | =
10/23/2009 11:36:38 AM 62 947573 435648 |E|
10/23/2005 T1.27.08 AM Each column header dizplays the name 'H?E% N
e LR e of the data and the unit it is displayedin [ 000
10232009 11:38:08 AM 43736
100232009 11:38:38 AM 63947573 4311.9524
1062372009 11:35:08 AM 63.947573 4259 57234
10r23/2009 11:35:38 AM 63.947573 43417114
102372009 11:40:08 AM 62947573 43535186
106232009 11:40:38 43719863
10232009 11:41: The DatefTime Stamp column displays 432042893
100232000 11-41:38 1y the time at which the data was recorded 43503436
10232005 11:42:08 A oo 433 47822
10232009 11:42:38 AM 63947573 43209375
1062372009 11:43:08 AM 63.947573 434 48761
10:23/2009 11:43:38 AM 63.947573 432 3261
10/23/2009 11:44:08 AM 62947573 43290734
A4 b
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The user can nagate through the data using the scroll bars .

Data Test (2500). b« Frost Point Diata Summary Auto Profile

-

1062372003 11:36:33 AM
102372009 11:37:08 AM
10:2372009 11:37:38 AM

DatesTime Stamp A =t Point U (k=2) [*C] Dew Point [*C]

0.033736176 -33.2863
0.093792679 -38.2879
0.092735141 -32.3133

Dew Foint £ (k=2 2) | =
0.1 DDEEEEZ|E|
01006262
0.10055B5

10/23/2009 11:38:08
10/23/2005 11:38:

10232009 11:35:028
10¢23/200c3 11:39:33

Date/Time Stamp column stays fited as the data is scrolled

010040101
0.1003636

0.101010
01007272

1002372003 11:40:08 AM
10/2372003 11:40:33 AM
10/2372009 11:41:08 AM
10/2372009 11:41:38 AM
1002372009 11:42:08 AM
1002372005 11:42:38 AM
100232009 11:43:08 AM
102372003 11:43:33 AM
10:2372003 11:44:08 AM

[

0.038612551 -38.3681
0.033718715 -38.3206
0.0925979236 -32.2061
0.092327066 -38373T
0.092506007 -38.231
0.0935376577 -38.20M
0.055354703 -38.2605
0.038365013 -38.2123
0.038634311 -38.3583

B

0.1004040!
01005353
010023686
01006767
0.1007676!
0.1008585
0.1007070!
01003454
01004343 -

[atd

The user can also select specific data by clicking and draging the desired cells.

Data Test (2500) bt Frost Point Data Summary Aartor Profile

3500 Data -
DateTime Stamp A Saturation Pressure Setpoint [kFPa] Saturation Pressure [kPa]| -
1232009 12:35:40 PM 62 547573 436 79942
10232009 12:40:10 FM 62 547R73 435 07091
10232009 12:40:40 PM 62 547R73 426 93552
10232009 12:41:10 PM 62 547573 433 27482
10232009 12:41:40 PM 62 047573 43462344
10/23/2009 12:42.10 PM | B G475 43551148 |
10232009 12:42:40 PM 68947573 437 4558
10232009 12:43:10 FM 68947573 440 44359
10232009 12:43:40 FM L} 68947573 432 96933
10232009 12:44:10 PM 68947573 429 14004
10232009 12:44:40 PM 434 60482
10232005 12:45:10 PM Uszer zelected data 437 33446
10232009 12:45:40 PM —_— 437 96326
10232009 12:46:10 PM 62 347573 431.87105
1232009 12:46:40 PM 62 547573 43512089

62 547573 43618993

107232009 12:47:10 PM

|f|'|' m.|

latd
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The user can then copy selected data to the clipboard
the keyboard shortcut combination of Crtl+C.

Data Test (2500) bt Frost Point Data Summary Auto Profile

3800 Data v
Date/Time Stamp A | Saturation Pressure Setpoint [I';P'a]| Saturation Pressure [kPa] | -
10/23/2008 12:39:40 PM £3.347573 43679942
10/23/2008 12:40:10 PM £3.347573 435 07091
10/23/2008 12:40:40 PM £3.347573 42633992
10/23/2008 12:41:10 PM £2.347573 43327482
10/23/2008 12:41:40 PM £2.947573 43462344
10/23/2009 12:42-10 PM [ VyLoyi! 43551148 L
10/23/2008 12:42:40 PM £8.947573 437 4558
10/23/2008 12:43:10 PM £8.947573 440 44399
10/23/2008 12:43:40 PM 2 Open 43296933
10/23/2008 12:44:10 PM _ 429 14004
107232009 12:44:40 PM e e 43460482
10/23/2003 12:45:10 PM format. Thiz data may then be 43733448
107232009 12-45:40 PM pasted into ancther program. 437 98326
10/23/2008 12:46:10 PM sV 431 27105
10/23/2008 12:46:40 PM 43912089
10/23/2008 12:47:10 PM | [] CopySelection Ctrl+C | 43618993  _

[Cm] Select All Ctrl+ A il
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Device Data Tabs

The Device Data Tabscontain stored data values obtained by the connected generator or device. After establishing
communication with the generator or device anviddial data tab for the device will be created. These tabs store the
data readings from the connected device at the specified data storage interval.

Note: Data is only recorded while the 2500 is in generate modgata is also stored at the generate eat
whenever a device is connected and the 2500 is not connected. This gives the user the ability to use
ControLog as a logging application for any device they connect without the need of a 2500 generator.

Device Data Tab
nits  Connections  Help

Agilent 349704 Data

Generator Data Tab Juratinn Pressure Setpoint [kFa] Saturation Pressure [kFa] r
6B.947573 438 8513

1162009 1:07:15 PM 63.947573 434 37936
1162009 1:07:25 PM 63.947573 43709365 [
1162009 1:07:35 PM 63.947573 432 30059
11062009 1:07:45 PM 68947573 43673599
1162009 1:07:55 PM 63 547573 432 3108 =
11/6/2009 1:08:05 PM 68 547573 431.20364
11062005 1:08:15 PM 68 547573 428 52085
11672005 1:08:25 PM 6B.947573 42703988 |
1162009 1:08:35 PM L0 QATETD 43413769
11062009 1:08:45 PM 43215304
11/6/2009 1-:08:55 PM Data is stored at the selected data storage interval 435 75775
1162009 1:09:05 PM 4371712
1162009 1:09:15 PM 63 547573 438 53001
1162009 1:09:25 PM 68 547573 4357177
11/6:2009 1:05:35 PM 68 547573 437 57522 -
L T b
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File Data Tabs

The File Data Tabscontain data values loaded from a previously saved Device Data Tab. ControLog can open data

saved in the following types and formats:

1 Text File (Comma Delimited) (*.csv;*.txt)

Text File (Tab Delimited) (*.dat;*.txt)

1
1 Excel Workbook (*.xlsx;*xIs)
1 Backup ControLog File (*.backup)

The only requirement for loading data from the above mentioned data files is the data must be formatted so date/time

values appear in the first column and all other columns contain numeric values.

Toopen adatafile s el

ect

B e comecton:

Open

Create Data Summary
Record Data Point
Clear

Save

Print

Copy All

& & WL o) N,

Data Storage Interval

3

AfOpeno

or

menu or right

from the main
-7 Open

¢y Create Data Summary

+7  Record Data Point 3
g Clear

b Save

™ Print

£y Copy Selection Ctrl+C

Select &ll Ctrl+ 4

Data Storage Interval
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Using the

ifLoad

Dat a

Fi

eo0 dialog, browse and sel

F

& Load Data File

Favorite Links
E Documents
B Desktop

& Computer

More »»

Folders b

.. Thunder Scientific =
1. 2500 Controlog
1. 3900 ControlLog

|. Data
. Devices E|
. Profiles
.. HumiCalc Seluti

L. Matcad

=
L Trawel

File name:

@Uv| 1.« 2500 ControLlog » Data

Organize

Mame

@Test Case 60.xls

v|‘f||559m’?

Date modified
1172472009 1:56 PM

Type
Microsoft Office E...

4

i | 3

- = -

Text File (Comma Delimited) (~.csv~ ) |
Text File

ab Delimited) (*.dat;” td
Excel Workbook (" =™ ds)

e Backup Controlog File (* backup)
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Once the load is complete the loaded file datanidibe displayed.

nits  Connections  Help

2500 Data :Data Test (DP 30 with Options) bd:

Data Test (DP 30with Options) bt~ ™\ - X
Date/Time Stamp j| Balanc:ad| . Dew Point Temperature [ -

Loaded File Data Tab a
10/7/2009 5:59:18 PM | p | CeTETEA e 3994 |
10/7/2009 5:59:23 PM 0 0 1 2
10/7/2009 5:59:28 PM 0 0 1 2%
10/7/2009 5:59:23 PM 0 0 1 2%
10/7/2009 5:59:38 PM 0 0 1 23
10/7/2009 5:59:43 PM 0 0 1 2%
10/7/2009 5:59:48 PM 0 0 1 2%:
10/7/2009 5:59:53 PM 0 0 1 2%:
10/7/2009 5:59:58 PM 0 0 1 2%:
10/7/2009 6:00:03 PM 0 0 1 2
10/7/2009 6:00:08 PM 0 0 1 2%
10/7/2009 6:00:13 PM 0 0 1 2%
10/7/2009 6:00:18 PM 0 0 1 23
10/7/2009 6:00:23 PM 0 0 1 2%
10/7/2009 6:00:28 PM 0 0 1 2%:
10/7/2009 6:00:23 PM 0 0 1 % .
1| 1 | b
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Data Summary Tabs

The Data Summary Tabscontain data values generated from a Data Summary. The data summary allows the user to
summarize the available data into a single data tab. The data summarylcalsotlae user to calculate error or
differences between a selected standard values and selected device values.

Note: Data Summary tabs are created using the currently selestestermunits instead ofSl units.

nits  Connections Help

2500 Data Data Test (DP 30 wath Ophions) bt

Data Summary |\ * X
Date/Time Stamp 4 Data Test (DP 30 with O )
10/7/2009 5:55:18 PM L,[Generﬂted Data Summary Tab
10772009 6:04:18 PM P e
10772009 6:09:19 PM 233
10772009 6:14:19 PM -0.84
107712009 6:159:20 PM 853 |5
107712009 6:24:20 PM -11.595
107772009 6:25:21 PM -11.18
107712009 6:34:21 PM -10.56
10772009 6:35:22 PM 3164 —
10772009 6:44:22 PM -8.75
10772009 6:45:22 PM -8
107772009 6:54:23 PM -8.73
10772009 6:59:23 PM -3.78
10772009 70424 PM -8.77
107712009 7:09:24 PM -5.85
107712009 7-14:25 PM -5.86
10712009 7:15:25 PM -582 .
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Creating a Data Summary

To
NfnCreate
creation procss.

create a
Dat a

Dat a
Summaryo.

B s conscins

Open

Create Data Summary
Record Data Point
Close

Clear

Save

Print

o’ WL o) k)N )L,

Copy All

e

Data Storage Interval

b

or

Summary,

S

sel ect ifCreate Data Summary
Selection wil/ open the Data
.7 Open
¢y Create Data Summary
27 Record Data Point b
3¢ Close
g Clear
kd  Save
™ Print
1  Copy Selection  Ctrl+C
Select All Crl+ 4

Data Storage Interval

The first step in the data summary creation process is to give the data summary a name. This will be the name of the tab
that appears in the Data and Graph Tab Group.

Data Summary

=

Enter a name for the data summary

Data Summary

< Back

Next =

Fimish Cancel

The next step in the data summary creation prosessselect the standard. The standard will be used as the reference

to calculate differences between the device data items if the user chooses to do so.
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On the left hand side is the available devices to choose from and on the right hand sideléstind standard to add to
the summary. To select a device, highlight it and cli
2500.

Note: Only one device can be selected as the standard for the summary.

Data Summary @
Select the standard to include in the summary:
Select the single standard to include in the summary. In most cases the standand will be the generator, but can be any device with
available data. The standard wil be used as the reference to calculate diferences between device data tems.
Available standards: Standard to add to the summary:
2500
Simulated Chilled Mirmor
ADD
REMOVE
| <Back || MNext> | [ Finish || Cance
To remove an item as thelsect ed st andar d, sel ect the desired item f
button.
Data Summary @

Select the standard to include in the summary:

Select the single standard to include in the summary. In most cases the standard will be the generator, but can be any device with
available data. The standard will be used as the reference to calculate differences between device data tems.

Available standards: ——— Standard to add to the summary:
2500 Simulated Chilld Mimar
Simulated Chilled Mimar
ADD
REMOVE
| <Back || Next> | | Finish || Cancel

User Manual 2500 ControLog i Document Edition 1.7 Data and Data Summary q 99



Once compl et e, selecting the ANexto button wildl all ow
summary. On the left hand side are tvailable devices to choose from and on the right hand side are the selected
devices to add to the summary. To select a device, hi.i

Note: Multiple devices can be selected and added to the summary.

Data Summary =

Select each device to include in the summary:

Select each device you would like to include in the summary.

Available devices: Devices to add to the summary:
Simulated Chilled Mimor
Manual Device
ADD
REMOVE
| <Back || Next> | | Finish || Cancel

Note: The use can invert any selection by right clicking. This will highlight all items that are not currently
highlighted and will remove highlight from any itesthat are currentlyhighlighted.
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To remove an item from the list of devices, select the desiredatetems from the right hand side and click the

fiRemoveodo button.

Data Summary

=

Select each device to include in the summary:

Select each device you would like to include in the summary.

Available devices:

Devices to add to the summary:

Simulated Chilled Mimor Simulated Chilled Mimor
Manual Device Manual Device
ADD
REMOVE
| < Back || Next > | | Finish || Cancel
Once compl et e, selecting the #fANexto button wildl al

ow

include in the summary. On the left hand side are the availabléetatto choose from and on the right hand side are

the selected data items to add to

t he

summary. To

Data Summary

=

Select the 2500 data to use in the summary:

Select each data tem for this device that you would like to include in the summary.

Available data:

Data to add to the summary:

Bxp Valve Posttion -
F&@Td.Pt

F&Ts.Ps

FE@Tt.Pt

Flow Valve Position
Frost Point

[m]

Frost Point U {lk=2)

Grains/b

Mass Flow Rate

Mass Flow Rate Setpaint e

A4
o

REMOVE
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To remove an item or items from the list of data items, select the desimedititems from the right hand side and click
the ARemoved button.

Data Summary @

Select the 2500 data to use in the summary:

Select each data item for this device that you would like to include in the summany.

Available data: — Data to add to the summary:
BExp Valve Posttion o~ | | Frogt Point

F@Td.Pt Frost Point 21 (=2

Fi@Ts,Ps

F&Tt,Pt -
Flow Valve Posttion |E|

ADD
Frost Pairt [
Frost Poirt £ k=2)
Grains/b
Mass Flow Rate

Mass Flow Rate Setpaint 5 REMODVE
< Back Mext = Finish Cancel
Selecting the ANexto button wildl repeat the process of

until the user defines all the device data they wish to dieclo the data summary.

Once the user has completed selecting data, ControLog will ask the user to pair each device data item with its
corresponding standard data item. This tells ControLog which device data item corresponds with which standard data
item so that a difference can be calculated and the error between the standard and the device can be included in the
summary. If the user does not desire to calculate error for a particular data item they simple need not pair it.
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To pair a data item, sadethe desired device data item and the standard data item you would like to pair it with. Select
AAddO to create the pairing.

Data Summary

=

Pair the Simulated Chilled Mirror data with its corresponding 2500 data:

Pair each device data item with its comesponding standard data tem. This tells the ContralLog which device data tem comesponds
with which standard data item so that a difference can be calculated to show the emor between the standard and the device. f you
do not desire to calculate emor for a particular data item then simply do not pair it.

Device Data: Standard data: Paired Data:
Frost Point £U {lk=2)
ADD
REMOVE
< Back || Next > | | Finish || Cancel

To remove a data item pairing, select the desired pair

=

Data Summary

Pair the Simulated Chilled Mirror data with its cormresponding 2500 data:

Pair each device data tem with its comesponding standard data tem. This tells the ControLog which device data item comesponds
with which standard data tem so that a difference can be calculated to show the emor between the standard and the device. K you
do not desire to calculate emor for a particular data item then simply do not pair it

Device Data: Standard data: —— Paired Data:
Frost Point Frost Point Frost Point = Frost Pairt
Frost Poirtt +U (k=2)
ADD
REMOVE
< Back | | Next > | | Finish | | Cancel

Selecting the ANexto button wildl repeat the process of
until the user defines all the desired data pairs they wish to include in the data summary.

Once data pairing is complete, the usdi ke asked to select the time range and interval that the data summary will
cover . The selected deviceds time range wil/l be used
closest point to the selected start time and will enchatctosest point to the selected end time. The summary will
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include all available data points between the start and end times at the closest points to the specified interval. If a
particular device does not have a corresponding time for a given baséhiaméhe value fields will be left blank for that
device for that given time.

Note: For manual devices it is recommended to select the manual device as the bases of the time range. It is
also recommended to select a small time interval (1 second)<4arasall data is encompassed because often
manual devices have irregular time intervals between points.

Data Summary @

Select the time range the summary will cover:

Select the device for which you want to base the data summary's time range on. The data will begin at the closest paint to the
selected start time and will end at the closest poirt to the selected end time.  The summany will include all available data points
between the start and end times at the closest points to the specified interval .

Device Time Range to Use: Start Time: Note: For manual devices it is
02/08/10 307:35 P o |
" . . 07 - evice as the bases e time range.
Simulated Chilled Miror It iz alzo recommended to select a
End Time: small time interval (1 second) to assure
all data in encompassed because
020810 3:20:.45FM = often manual devices have imegular

time intervals between poirts.

Time Interval:

1 24| | minutes -

< Back Next = Fimish Cancel
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Upon c¢clicking the AFinisho button, ControlLog wil!/
2500 Data Simulated Chilled Mirror Data

Diata Summary
Date/Time Stamp A 2500: Frost Point U (k=2) [*C] Simulated Chilled Mirror: Frost Point [*C]| Simulated Chilled Mirror: Frost Point Ei
2/8/2010 12:01:44 PM 0.058283867 7.91827
2/8/2010 12:02:44 PM 0.061679509 821814 e —
2/8/2010 12:03:44 PM 0.073535071 7.83975 T T ]
2/8/2010 12:04:44 PM 7 0.075801606 6.07541 and the device
2/8/2010 12:05:44 PM 0.31789726 0.076895309 4.15031
2/8/2010 12:06:44 PM -1.6132425 010271111 2217
2/8/2010 12:07:44 PM -0.73872401 0.076761227 0.577885 1
2/8/2010 12:08:44 PM -1.1060906 0.076606865 0.427452 1.8
2/8/2010 12:09:44 PM -3.5486213 0.1002761 -0.738492 2
2/8/2010 12:10:44 PM -5.7165978 0.096610858 -2.1407 3
2/8/2010 12:11:44 PM -7.5858933 0.09360883 -13.4533 -5.8
2/8/2010 12:12:44 PM -8.1340282 0.093137647 -2.16953 Bt
2/8/2010 12:13:44 PM -8.3681172 0.093087411 -2.87721 5.4
2/8/2010 12:14:44 PM -8.5386886 0.092995616 -2.97082 5.E
2/8/2010 12:15:44 PM -8.8160462 0.052883509 -7.2164 1.8
2/8/2010 12:16:44 PM e 0.052806153 -7.58427 14
2/8/2010 12:17:44 PM 0.052719853 -7.92248 1z
2/2/2010 12-18-44 PM Date/Time Stamp increments per the selected time interval 0.092705582 -3.20852 1C
2/8/2010 12:19:44 PM 0.092695128 -8.43746 0.t
2/8/2010 12:20:44 PM -9.4753007 0.092660335 -8.64038 0.
2/8/2010 12:21:44 PM -9.5675252 0.092637418 -8.81619 0.3
2/8/2010 12:22:44 PM -9.6585693 0.092610259 -8.97635 0.
2/8/2010 12:23:44 PM -9.7286898 0.092587835 -8.1137 0.
2/8/2010 12:24:44 PM -9.7980482 0.092564417 -9.24085 0.f

User Manual 2500 ControLog i Document Edition 1.7

Data and Data Summary { 105

open



Recorded Data Points Tab

TheRecorded Data Points Takcontains the recorded data points that have been taken either manually by the user, after
a manual device entry or at the completion of a soak phase during an auto profile. Each data point canla@isdhealc
average and or standard deviation for the defined number of prior points taken with each recorded data point.

Note: Each entry point in the Recorded Data Points talzreated using the currently selectesgstemunits.

iits  Connections  Help

2500 Data “LRH@PcTe {Recorded Data Poinis:

Recorded Data Points I\ v X
PO'”H_ _ _ EE'DD Recorded Data Points Tab
Date/Time Stamp Dry &ir Density [o/hm™3] C

272012 1.32:.31 PM 37572838 0.466373
272012 1:32:36 PM 37600163 0466604
Q272012 1:32:41 PM 37.897638 0.470621
Q272012 1:32:46 PM 37857638 0.470621
B/272012 1:32:51 PM 32.155161 0.473687
B/27/2012 1:32:56 PM 3842108 0.47691
8272012 1:33:01 PM 38258111 0.475418
82712012 1:33:06 PM 38370131 0.476314
272012 1:.33:11 PM 32370131 0476314
272012 1:3313 PM 32.455779 0.477408
Average 38104672 0.473026

Std Dev 0.33833308 0.0041882154
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How to Record a Data Point

To Record a Data Point, sel ect fiRecord Data Pointo fr o
Pointo.

BOELER Units Connections
= Cpen
.7 Open
Create Data S ] »
I—B FEBRe ks summary gy Create Data Summary
_ﬂ.’ Record Data Point k | 7 Record Data Point 3
& ~_
L3t Close [#¢ Close
LB Clear lg Clear
Save
H Save .
(™ Print
[EI Print
&1 Copy Selection  Ctrl+C
) Copy Al Select Al Ctrl+A
[ —
£(v) Data Storage Interval or -, Data Storage Interval

The first step in recording data points is to configwhet and how to take each point. Use the Settings menu to open
the Record Data Point Wizatd define the data points to be taken.

Take Point  Cirl+P

AfiRecord Dat adiabgwilappeawi z ar d o

Record Data Point Wizard @
Devices: Device ltems: ——— Items to Record:
%RH@Pc -
Manual Device “LRH@Pc £l (e=2) =
“RH@PcTe

m

“RH@PcTe £U k=2)
Absolute Humidity
Chamber Pressure
Chamber Pressure £ (jc=2)

Chamber Temperature =1 = e

Chamber Temperature

Dew Paint

Dew Point +U (k=2) [
Dy Air Density e

Diry Air Mole Fraction -
Enthalpy
Emor Code il

Fun Vishea Prsitinn CLEAR

4 T I ALL

ADD
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The first page of the Record Data Point Wizard is where the usetsseleich device items they would like record. On

the | eft hand side is a |ist of all available deedi ces.
to reflect the available items for the selected device. To add an iterh,highht t he desired item
ltemso | ist and click the AAddo button.
Record Data Point Wizard E
Devices: Device ltems: —— Iltems to Record:
%RH@Pc ~ %RH@PcTc (2500)
Manual Device %RHEPc = (k=2 —
%RH@PcTe £U f=2) 3 ADD
Absolute Humidity —
Chamber Pressure M
Chamber Pressure £ (k=2)
Chamber Temperature
Chamber Temperature U o=
Dew Poirt
Dew Point +U fk=2) | REMOVE |
Diny Air Density ]
Diry Air Mole Fraction
Erthalpy
Ermor Code il
Fwr Walva Prsitinn
CLEAR
a4 1] ¥ ALL
| < Back || Next > | | Finish || Cancel
Repeat this process until all the desired items are listed on the right side.
Record Data Point Wizard =]
Devices: Device ltems: —— ltems to Record:
2500 _ Frost Pairt LRHEPcTe (2500)
Test Pressure Frost Point (Manual Device)
Test Temperature Test Temperature (Manual Device)
ADD Test Pressure (Manual Device)
REMOVE
CLEAR
ALL
< Back || Next > | | Finish || Cancel

Note: The usercan invert any selection by right clicking. This will highlight aitems that are not currently
highlighted and will remove highlight from any itesthat are currentlyhighlighted.
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To remove an
simply selectth desi

item from the |ist
red item from the nl

of items to re
tems to Record

o
—_=

Record Data Point Wizard @
Devices: Device ltems: ——— ltems to Record:
2500 Frost Point %RH@PcTc (2500)
Test Pressure Frost Poirt (Manual Device
Test Temperature erature
ADD Test Pressure (Manual Device)
REMOVE
CLEAR
ALL
< Back | | Next > | | Finish || Cance
Once compl et e, clicking the ANexto button wild.l bri
define what will be recorded for each point.
Record Data Point Wizard @
Recording Properties
Include the last |10 24| points
Include Average
Include Standard Deviation
<Back || MNext> | | Finish || Cancel
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Recording Properties definethe number of prior (last) points to include and whether to calculate the average and or
standard deviation for the defined number of prior points taken with each recorded data point.

Il ncl ude t he defiresthe némbegr gfiionfoists to include with each recorded data point. The
prior points are determined from the Data Tab for each point being recorded. ControLog will include the
number of prior (last) points directly using the entries in the Data Tab for the giverfroon the time the data

point was recorded.

Include Averagedefines whether to include an average of the defined number of prior points for the recorded
data items for each point taken.

Include Standard Deviatiordefines whether to include the standaevidtion of the defined number of prior
points for the recorded data items for each point taken.

Once compl et e, clicking the ANexto button wildl bring |
define when and how to take a data point.

Record Data Point Wizard @

Recording Frequency

| Manually (Ctd-P)
| Automatically with each profile paoint

| Automatically after manual device entry

< Back Fimish Cancel

Recording Frequency defines when and how the system will take a data point. The user should select (place check
mark) by each method they would like to use.

Manuallyi ndi cates that the user wil/l ma n u a lkley Ptoai knet op ome
item or by pressing the CtR key combination on the keyboard.

Settings

Automatically with each profile poinindicates that a point will be taken automatically at the completion of
each profile sak phase

Note: If the user manually bypasses theak phase using the manual profile control buttons, an
automatic point wildl NOT be Aumkatcally with gachr plofile s s o f
pointg settin
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Automatically after manual device entrindicates that a point will be taken automally when the user
completes a manual device entry.

Once complete;licking the fiFinishd will close the wizard and save the user selection for recording data.points

2500 Data Auto Profile Manual Device Data %“RH@PcTe Recorded Data Pointz _
Recorded Data Points ,J\
Manual Device Entry Point 1 2500 2500 Manual Device M Al recorded data points will apear
Date/Time p Frost Point [*C] %RBRH&PcTc  FrostPoint [*C] T{ in the Recorded Data Points tab [C]

1 ~
B’I-I 12 Points taken automatically after data entry for a manual device will
S11/20 be labeled "Point” followed by the number taken
81120 e - 3524 12128 20127
Average 935914635 20.006167 93524 12128 20127
Std Dew 00017532385 0.0035106652 0 0 0
Paint 1 2500 2500 Manual Device  Manual Device Manual Device
Diate Frost Point ['C] %“RHEPcTc Frost Point ['C]  Test Pressure [psia]  Test Temperature [7C]
9’:1 Pointz take manuallty by the user will be 50.0105 _
31 labled "Point” followed by the number taken 50.0051 535324 12128 20127
&M : 50.0051
Lyrerage 9 3906044 &0.0069 93524 12128 20127
Std Diew 0.0015655%5 0.0031176515 ] 0 0
Profile Point 1 2500 Manual Device

. - e . Average and Standard Deviation can - N

DateTime Stamp Frost Point ['C] “RH@Pc o ig] Test Temperature [°C]
9/11/2012 1:57:46 PM -0.46677127 25| o e ¢ for sach catatemin
9112012 1:58:16 PM -0.47586164 24
9M11/2012 1.58:.46 PM -0.47233529 24595
Lyerage -0.4716574 24 9944 0 0 0
Std Dewv 00045233263  0.010877959 0 0 0
Profile Point 2 Points taken automatically after an autoprofile scak phase will be labeled "Profile Point”  [gnual Device
Date/Time Stamp™ folowed by the profile point number t Temperature [C]
912012 2:09:16
8112012 2:05:46 PM 9357444 45588
9112012 21016 PM 93583322 459935
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Auto Profiling

The Auto Profiling featureis very similar to the Generatmode with the main exception that profiling relies on a
predefined list of setpoints referred to as a profile. The user configurable profile is used as ControLog's road map during
Auto Profile operation. Itlefines which setpoint values to go to, at what rate to go from one setpoint to another, and how
long to stay at a specific setpoint before moving to the setpioint

Note: Before attempting to operate the system in an Auto Profile mode, you shouldnbedhoroughly familiar
with the manual Generate mode of operation.

TheProfile Tab is used to create and modify auto profiles. The tab consist of drop drowns, entry fields and a data grid.

2500 Data Simulated Chilled Mirror Data Auto Profile
Auto Profile * X

Control Mode %RH@PcTc -

The profile iz used as a road map during Auto
Profile operation. it defines which setpoint values
to go to, at what rate to go from one setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

Point 4 Generator Mode “%RH@PcTe Saturation Temperature [*C] Mass Flow R3 Ramp Time Soak Time A
1 Generate 20 25 20 e 30 Edit
2 Generate 0 25 20 0 Assurance Conditions
3 Generate 40 25 20 0 Mo
4

Generate 50 25 20 0

*

New Point Line
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Creating a New Profile

A profile is a list of humidity, temperature, pressure, flow, and time parameters that areitisgédtomated control of
the 2500 generator. The profile essentially programs the computer/controller operations.

Open a new profile tab by selecting ANewd0 from the prof

&5 2500 Controlog

Fle Mode Run m Graph

2500 Parameters

T RH@ZP~Tr LT

Select the desire@ontrol Mode for the entire profile. The Contrdlode is what the user would like to generate during
the profile. The control modes are the same modes available during manual operation.

2500 Data Auto Profile

Auto Profile
Control Mode [‘?.H.H@F‘GT::. ,] The profile iz used a= a road map during Auto
“RH@P Profile operation. it defines which setpoint values
‘HH @F‘Tc | to go to, at what rate to go from one setpoint to
st Point another, and how long to stay at a specific
Dew Paint setpoint before moving to the next one.
Point 4 | Generate EEHL F'c:Tc: Saturation Temperature [C] Mass Flow Ral
* Saturation Pressure

For more information, sedode Menu
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The first column, next to the point numbeis theGenerator ModeThe generator mode defines the run mode that the

2500 will operate in for this profile point. The generator modes are the same run modes available during manual
operation.

Note: Shutdown is only available for the last point

Auto Profile

Control Mode [‘?.HH@F'CT:: ,] The profile is used as a road map during Auto

Profile operation. it defines which setpoint values
to go to, at what rate to go from one =setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

Point 4 Generator Mode |
| v |

&

For more information, seeun Menu

“BH&PcTe Saturation Temperature [*C] | Mass Flow Rat
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The first column next to the Generator Mode contains the humidity value to generate and is titled at the top according to
the currently selected control mode. In the example shown rdffitiecontrol mode is set to %RH@PcTc. Whenever
the profile control mode is changed, the title on this column changes to reflect the control mode selected.

2500 Data Awto Profile

Auto Profile
Cantrol Made [‘}LHH @PcTc ,] The profile is used as a road map during Auto
Profile operation. it defines which setpoint values
to go to, at what rate to go from one setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.
Point 4 Generator Mode “RHEPcTe Saturation Temperature [*C] Mass Flow Rate [Iim]
Generate 20
*

When the Control Mode is set to Saturation Pressure, the first column next to the Generatocavi@ins the
Saturation Pressure followed by the Saturation Temperature. In this control mode the user can also drop down a Mini
version of HumiCalc to help calculate the desired Saturation Pressure by clicking the drop down arrow on the cell. For
examp e , |l etds say the wuser wants to calculate the requi

Saturation Temperature of 25.0 °C. Start by entering a 25.0 °C Saturation Temperature and then click the Saturation
Pressure HumiCalc drop dowhthe right of the cell box.

2500 Data Awto Profile

Auto Profile

Cantrol Made [Satur.:ltiun s ,] The profile is used as a road map during Auto
Profile operation. t defines which setpoint values
to go to, at what rate to go from one zetpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

Point 4 Generator Mode Saturation Pressure [psia] | Saturation Temperature [*C] Mass Flow Rate [Iim]
1 Generate B0 25 20
2 Generate 5 iw|25 20

* N\

[;Jmil:al-: Drop Down ]
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Next, select the known to be %RH and enter the desired percent relative humidity of 25.0. Notice that ControLog
automatically entered the other known values based on the already entered profile values.

ISErh.laﬁm Pressure [psial | Saturation Temperature [C]

50 25
50.0 [w]25
6 HumiCalc
Select the Known
Configuration L‘
Known |%RH v
Known Values
%RH
Saturation
Temperature
Chamber |-|4_? |
F Fressurs —
Chamber |g5_1] |
Temperature
| Calculate |
|

Select Calculate

Clickinlgcuhat éidCabutton wil/l result in the calcul ated
HumiCalc dropdown will close.

2500 Data
Auto Profile
Cortral Mode Saturation Pressure The profile iz used as a road map during Auto
Profile operation. it defines which setpoint values
to go to, at what rate to go from one setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.
Point 4 Generator Mode |Sat|.la1im Pressure [psial |Sa‘l'uratinn Temperature [°C] | Mass Flow Rate [Iim]
1 Generate &0 25 20
2 Generate {55,313 m {w|25 20

Calculated Saturation Pressure
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The Mass Flow Ratecolumn contains values of the air flow at which the generator will operate. Although néinhaffec
the generated value of humidity, flow rate does affect the air exchange rate, equilibration time of the instruments under
test and permeation.

2500 Data
Auto Profile
Cortrol Mode Saturation Pressure = The profile iz used as a road map during Auto
Profile operation. it defines which setpoint values
to go to, at what rate to go from one setpoint to
ancther, and how long to stay at a specific
setpoint before moving to the next one.
Point 4 Generator Mode Saturation Pressure [psia] |Sart|.ra1im Temperature [C] IMass Flow Rate [lim] |
1 (Generate &0 25 20
2 Generate 59213 25 20

Ramp Time is the desired amount of time the 2500 should take to transition from one profile test pamother.
Setting a ramp time of zero instructs the 2500 to make the transition as quickly as possible. Zero is the setting used for
most profiles.

Note: The first point should not have a ramp time, because the starting setpoints can vary.

The profile iz used as a road map during Auto
Profile operation. it defines which setpoint values
to go to, at what rate to go from one setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

Saturation Pressure [psia] ' Saturation Temperature [*C] ' Mass Flow Rate [lim] 'Ramp Time E:

L] 25 20 0 minutes B

55.312 25 20 15 1
milliseconds

seconds
=

hours
days
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SoakTime s the desired amount of time to generate at a particular profile point. The soak time required depends on the
application, but should be a significant amount of time based upon the humidity measurement devices being calibrated.

road map during Auto
1e& which setpoint values
go from one setpoint to

to stay at a specific

to the next one.
' Saturation Temperature [*C] ' Mass Flow Fate [lim] 'Ramp Time Sozk Time A
25 20 0 minutes 60 minutes M
25 20 15 minutes 1 E f

milliseconds
seconds
minutes

days

Note: Both Ramp Time and Soak Time are limited to a maximum time of 24.8551348032407 days.

Assurance i f Yseesforces the system to wait until the measured values are within a specified tolerance and/or
stability before Contr ol oNjo dswset, the Sodk &Phase will Istart irBnoedidkely Bgoma s e .
completion of the Ramp Phase.

during Auto
setpoint values
1e setpoint to

| specific

one.

ituration Temperature [C] |I'H|assFIan:ate[l.fm] |Ha'rp'l'|me |Sﬂd-l:'l'|me Iﬂs&m
i 20 0 minutes &0 minutes Mo

i 20 15 minutes 1 hours Mo
——
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If Assurance s
open the
for the profile point.

S ¥ & sab os nta |
fifAssurance

AAddO button

Cmt.nTdhe dialog aliosve theduseatb enter vérious assurarce goditions

Wi

1 appear

on

t he

Point 2 Assurance Conditions

r

Device: Device ltem:

2500 PP My o~
PPMv U {le=2)
PPMw
PPMw U (=2}

Saturation Pressure
Saturation Pressure £ (k=

Saturation Temperature U {lk=2)
Specific Humidity H
SVPETd
SVPETs
SVPETt 52
2500 Saturation Temperature Assurance Values
Tolerance |iﬂ'-1 |
Standard Deviation 0.2 |
Sample Size 15 [ minutes +|| Add
4 Device ltem Tolerance  Standard Deviation | Sample Size

On the upper left hand side is a list of all available devices. Clicking a device will result in the Device Items list being
updated to reflect the availableins for the selected device. To add an item, highlight the desired item in the Device
ltem | ist, enter the desired Tolerance and/ orssu@rcandar
times, increase the Tolerance and/or $tendardDeviation values. Tighter tolerances or standard deviationsl{sm

values) result in longersaurance times. Setting these values too small could prevent assurance conditions from being
met, therefore preventing the system from adiranto the next prale point.

The Tolerance is the allowable variationbetween the setpoint and the actual. This is best thought of as a
window based on a minimum and maximum value, the minimum being the setpoint minus the tolerance and the
maximum being the setpoint plike tolerance. Once the actual value is within the window the tolerance
portion of the condition is considered met.

Note: Tolerances can only be entered for 2500 setpoints. The field will be grayed out for all other non 2500
setpoint device items. This because ControLog can only assure a tolerance for an item that it has the
ability to control.
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Standard Deviationis a statistic used to measure the variation in the actual data and can be thought of as how
spread out or stable the data is. ControLdgutates the Standard Deviation from the device data tab for the
points within the giverBample Size When the actual standard deviation is less than the defined limit, the
standard deviation portion of the condition is considered met.

Note: The samplesize should always be carefully considered based on the data storage interval. Too small of
a sample size in relation to the data storage interval will result in a small number of points used to calculate

the Standard Deviation.

To update an assurancendition, select the desired condition from the list at the bottom, make the desired changes and

select the Update button.
select the Delete button.

To delete an assurance condition, select the desired condition from the list at the bottom and

Point 2 Assurance Conditions

Device Item:

PPMv -

PPMy =l l=2)

PP Mw

PPMw U (=2}

Saturation Pressure
Saturation Pressure U (k=

Saturation Temperature £U k=2)

Specific Humidity

SVP@ETd

SVP@Ts

SVP@Tt i

2500 Saturation Temperature Assurance Values

Tolerance |"_'ﬂ.1

Standard Deviation 0.2

e

*

Sample Size 15.0 [ minutes ~|| Update || Delete
4 Device ltem Tolerance  Standard Deviation | Sample Size |
2500 | Saturation Temperature +0.1 02 15.0 minutes

Ok || Cancel

Onceallassurance condi ti

ons

have been completed,

s el

ect t
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Adding more points to the auto profile is the same process as entering the first point, but the user can let ControLog help
fill in values for the new point by simplgntering the desired values and then by selecting the new point line (indicated

by the *asterisk. ControLog will predict values for any empty field by either copying the values from the point above

or by continuing the pattern from the previous poinEor example if the previous %RH points were 20% and 30%
ControLog will automatically use 40% for the next point if the user leaves that field empty.

Auto Profile

Contral Mode %“RH@FcTc — The profile iz used as a road map during Auto
Profile operation. | defines which setpoint values
to go to, at what rate to go from one =etpoint to
another, and how long to stay at a specific
setpoint before moving to the next ocne.

Point 4 Generator Mode | %RH@PcTc | Saturation Temperature ['C] | Mass Flow Rate [lim]
Generate 20 25 20
Generate 0 25 20
Generate 40 25 20

New points can also be inserted bet ween e xfiomthé cordextpoi nt
menu. ControLog will insert a new point at the selected location and will automatically predict the values.

Contral Mode %“RH@FcTc — The profile iz used as a road map during Auto
Profile operation. i defines which setpoint values
to go to, at what rate to go from one =etpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

Point 4 Generator Mode | %RH@&PcTc | Saturation Temperature ['C] | Mass Flow Rate [lim]

Close
Save

Print

Insert Point

Delete Point

Fun Auto Profile
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Exi sting points can also be deleted by selecting the d
from the context menu.

The profile iz used as a road map during Auto
Profile operation. i defines which setpoint values
to go to, at what rate to go from one setpoint to
another, and how long to stay at a specific
setpoint before moving to the next one.

| %RH@PcTc | Saturation Temperature ['C] | Mass Flow Rate [lim]
20 25 20
20 125 20
30 25 20
Open 40 25 20
Close

Save
Print

Insert Point
Delete Point

Run Auto Profile

Profile points that cause operational issues for the 2500 are automatically flagged by ControLog and are indicated by a
red circle with an explanation po®. An explanation of the issue will display once the user places the rootsse
over the warning icon.

Warning: The user should address and resolve all issues before attempting to run the Auto Profile.

| Mass Flow Rate [l'm] 'Ramp Time Sozk Time Assurance |
20 &1 ‘minute] = | 60 minutes Mo
20 minutes G0 minutes Mo
20 [ The first point should not have a ramp time, because the starting setpoints can vary. h
20 15 mindtes 1 TioUrs Tes
20 15 minutes 4 1 hours Yes
.
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Saving a Profile

The Profile tab can be saved to file for future recall. ControLog Autblé¥@re saved in XML format with a *.profile

extension.

To perform he save, select fASavebo ma i
et [ 3 e
E Mew .7 Open
~ Open L} Close
G Close |H —
(™=  Print
[ Save :
H &) InsertPoint
(= Pprint & Delete Point
5 Run Auto Profile or &, FRunAuto Profile
Using the fASave Profil ed ybuwahttodhe sagedhe prafie ast h e ocat.i
& Save Profile ﬁ
@va_j' v Computer » SW Preload (C) » - |¢1 | |555r':h P
‘ Organize ~ =28 Views - B Mew Folder
Favorite Links Name Date modified Type Size »
[E Documents i Books
e . DRIVERS
| inetpub
Folders hd . Intel
> L Public = | || Msilntel.SDK =
48 Computer =|| | Mational Instruments Downloads
a £, SW Preload (C:) | Perflogs
" Books .. Program Files
Pl F}RNERS | Program Files (x86)
b ;”:tlp”b | SWSHARE m
i+ Inte
L SWTOOLS
0 Msilntel, SDE
| TEMP
L Matinnal Tnstru ™ : L
File name: test.profile -
Save as type: | Profile File (*.profile) v]
“ ' Hide Folders [ Save | | Cancel |
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Opening a Profile

Profiles can be loaded from previously saved profile files.

To perform the open, select fiOpeno from the main menu
=D G- o B e
Q Mew |__,’ Open
l
_-: Open L} osE
b Save
& Close = Print
s :
lE‘ e &) InsertPoint
(%= Print & Delete Point
ﬁ Run Auto Profile or & Run Auto Profile
Using the fAOpen Profileo dialog, browse and select the
& Open Profile ﬁ
R » Comguier » SW Preload [C) » - |+ Search Pl
&) P ?
Favorite Links Name Date maodified Type Size »
[E Documents | Bocks
W Desit | . DRIVERS
eskto
- 5 | inetpub
1% Computer | Intel
Meore » . Msilntel SDK
Folders W . Mational Instruments Downloads
|| Public « | | PerfLogs 3
/M Computer El | Program Files
a SW_Preload (C:) ./ Program Files (x86)
. Books | SWSHARE
. DRIVERS L SWTOOLS
I inetpub | TEMP
L Intel @) Users B
! Mzilntel 50 'VHPNP
Blatinnal Tnetris e i
File name: | Profile File (* profile) -|
| Open I"I [ Cancel ]

Once the load is complete the profile tab will be displayed with the loaded profile points.
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Printing a Profile

The profletabc an be printed to any of the PCbs installed prin

Note: You must have a printer installed before you can print using ControLog.

To perform the print, select APrinto froemdothe main men:
e 3
L& New .7 Open
‘,l_r S [ Close
— b Save
Cl
L; osE |I',!.'I Print
Save .
H &) Insert Point
(=0 Print & Delete Point
ﬁ Run Auto Profile or &, Run Auto Profile
Using the APrinto dialog, select the desired printer, |
Print ﬁ
Printer
Mame: Microsoft XP5 Document Writer v] [ Properties... ]
Status: Ready
Type: Microsoft XPS Document Witer
Where:  XP5Port:
Comment: [] Print to file
Prirt range Copies
@ Al Number of copies: 1 =
(") Pages  from: 0 to: D
- _ 2 3 2 3 Collate
Selection 1 1
Help | ok || Ccancel
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Running an Auto Profile

To run an auto profil e,t hseelmacitn finReunnu Aourt or i Rgrhotf iclleioc kf rao n
Profileo.
Note: While operating the system in the Auto Profile modeanual setpointand modechangesare not
allowed. Also, if changes are made with th2500 keypad directly, they will quidy be overridden by
ControLog.

lgy  Mew
L.a Mew .7 Open
- Open _‘ Close
N kd  Save
Lag “ose (™ Print
5 :
H e &) InsertPoint
(=2 Print & Delete Point
ﬁ Run Auto Profile or «, FRun Auto Profile
Selection wildl open the #AProfile Starting Pointo dialc

would like to start the profile on. This feature provides more flagglily allowing the user to skip ahead to a desired
point within the auto profile.

Profile Starting Point @

Select the point from which you would like to start the profile.

Paint Generator Mode “RH&PcTe Saturation Temperature [*C] Mass =
1 = Generate 20 25 20 b
2 Generate 30 25 20 )
3 Generate 40 25 . |
4 Generate &0 25 20
LT Generate &0 25 20 bl
G Generate 70 25 20 -

1| 1] 3

Ok | Cancd
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If the profile contained errors, which were indicated by a red circle with an explanatio®mirthe profile, a warning
message will appear when the user tries tamamprofile.

Warning: Running a profile with errors may cause adverse behavior during the profile run. The user is
strongly encouraged to address and fix all profile issues before attempting to run the profile.

Profile Contains Errors ﬁ

./ -

{ 5 This profile contains one or more errors that might cause adverse
‘S behavior during the profile run. Are you sure you want te run this
profile?

e [ &

Once the auto profile begins, ControLagl begin sending the commands and setpoints for the starting profile point.
The System Timing tab will be displayed in the information tab group andute Profile Controls and Statusill
appear in the status bar.

The System Timingtab gives detailé information on the Auto Profile as it runs. The elapsed and remaining Phase,
Point and Total time are listed along with the detailed assurance conditions values and tolerances.

System Timing ~ O x
Auto Profile: Generate - Point: 2 of 7 - Phase: Assurance

Elapsed Remaining Assurance Condition Actual Value Min Value Max Value 5Std Dev Std Dev Limit
Phase Time: 00:00:13  00:00:00 Saturation Temperature (2500)  -87.870 24500 25100 0.0000 0.2000

Pairt Time: 00:00:13  01:.00:00
Total Time: 00:00:15  06:00:00

Status Log ﬁ 2500 Reported Errors System Timing

The Auto Profile Controls and Statusconsist of the generator run stéte the current profile point, the profile point

the system is currently running and the phase of the current point. It also consists of three shortcut buttons to control the
operation of the auto profile. elhxhte r Ro ii ,st 0a bAuPtatuosne aPnrc
ANext Phaseo button. These are the same commands that

Mext Point
A\ 2500 Reported Errors Sy=stem Timing

Next Phaze §

Pause Profile
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Understanding Profile Phases

Each profilepoint consists of three distingthases Ramp Assurance and Soak. Each phase accomplishes a specified
task.

Ramp Phase

TheRamp Phaseds used to linearly transition from one poiatthe next poinin a given amount of time.

Assurance Phase

The Assurance Fhaseforces the system to wait until measured parameters and setpoint values are within a specified
tolerance and/or stability before the computer starts the Soak Phase.

During the assurance phase, assurance conditions that have not been metisylelyed in yellow on the parameter tab
of the device containing the condition.

2500 Parameters - o
Setpoint  Actual U

“RH@PcTe  |20.000 56 500 =773

Saturation a5 177 20 075 ia

Pressure

Chamber Highlighted A==surance Condition

Pressure

Saturation 25.000 25.000 #0060 T

Temperature

Chamber 14700 | =0.060 C

Temperature

Mass Flow 20000 | 67334 |lm

Rate

The system timing tab provides a detailed view of each assurance condition for the current point. The actual value of
each condition will be displayed in red if it has {@fe met and will be displayed in green once the condition has been
met. The system timing tab also displays criteria the condition needs to meet for both tolerance and standard deviation.

System Timing - O x
Auto Profile: Generate - Point: 1 of 7 - Phase: Assurance

Flapsed Remaining Assurance Condition Actual Value Min Value Max Value Std Dev Std Dev Limit
Phase Time: 00:02:29  00:00:00 ERH@PcTe (25000  56.500 19500 20100 e 0.1000

Poirt Time: 00:02:2% 01:00:00
Total Time: 00:02:25 07:00:00

Aszsurance Condition Status

Status Log ﬂ 2500 Reported Errors

Note The assurance phase will be active for a minimum of 3@@wds. This delay allows the 2500 to
calculate setpoints before ControLog begins to assure each condition.
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Soak Phase
The Soak phaseis the desired amount of time to generate at a particular point before proceeding to the next point

Example 1
Point 4 |Generator Mode %“RH@PeTe Saturation Temperature [*C] Mass Flow Rate [I/m] Ramp Time Soak Time Assurance
1 (Generate 20 25 20 ] minutes 1 hours  No

Example 1 causes the Soak phase to begin immediately at the start of the profile point, even though the 2500 may still be
adjusting to the point. The next point will start after the 1 hour soak phase.

Example 2
Point 4 Generator Mode %RH@PcTc Saturation Temperature [*C] Mass Flow Rate [Il/m] Ramp Time Soak Time Assurance
1 Generate 20 25 20 0 minutes 1 hours  Yes

Example 2 causes the Assurance phase to begin immediately at the start of the profile point. Measured values are
continually compared with the setpoint values until they agree with the set tolerance and/or the measured values are
stable towithin the specified degree. Once assured (tolerances met) the Soak phase begins. Total time required for this
point varies and depends upon the amount of time that is required for assurance (dictated by tolerances). Total time for
example 2 is elapseaassurance time plus 1 hour.

Example 3
Point 4 Generator Mode %“RH@PcTe Saturation Temperature [*C] Mass Flow Rate [I/im] Ramp Time Soak Time Assurance
2 Generate 30 25 20 15 minutes 1 hours Yes

The Ramp phase (Ramp Timer) begins at the start of the point. The systemsaugttoward the setpoint, taking 15

minutes. Once the ramp time has elapsed, assurance starts and waligsafoces to be met. When tolerances are met,

the soak phase begins and lasts 1 hour. Total time for example 3 is 15 minutes, plus elapsed assurance time, plus 1 hour
Assurance time is a variable and depends on tolerances.
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Manual Override of Profile

Although the system is operating automatically, some manual control is allowed usiigldhBoint, Next Phasand
Next Pointmenu items on thRunmenu or Status Bar.

Mew

m

Open
Hold Point
Mext Point

Mext Phase

&d000

Stop Auto Profile
or

Holding the Profile

SelectingHold Point from the profile menu or status bar will stop the current "Remaining Time" timers, allowing the
system to remain indefinitely at the current point. While in a hold mode, the system is prevented fromrgpthelet
ramp, assurance, or soak phases of a point.

Q Held Point

When holding, a hold indicator appears in the System Timing tab and the hold menu buttons change into resume buttons.

System Timing - 0
Auto Profile: Generate - Point: 1 of 7 - Phase: Assurance (On Hold)

Elapsed Bemaining Assurance Condition Actual Value Min Value Max Value Std Dev Std Dev Limit
Phase Time: 00:01:12  00:00:00 “RH@PcTe (25000 56500 19500 20.100

Poirt Time: 00:01:12  07:00:00
Total Time: 00:01:12  07:15:00

Status Log A\ 2500 Reported Errors

To resume the profile point, select tResumePoint from the profile menu ostatus bar. This frenables the timing
functions and allows the profile to resume normal operation.

° Resume Point
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Advancing to the Next Point

SelectingNext Point from the Run menu or status bar manually duplicates the actiahwautomatically occurs when
the Point time counter reaches zero.

Q Mext Point

Advancing to the Next Phase

SelectingNext Phasefrom the profile menu or status bar manually duplicates the action which automatically occurs
when a Remaining Ramp or Soak Time counter reaches zero, or when the assurance conditions are met. In other words,
it causes Ramp Phase to proceed to the Assurance or Soak Phase, Assurance to proceed to Soak, or Soak to proceed
Ramp of the next profile pat. This allows for early manual termination of any phase within a profile point.

O Mext Phase

Stopping the Auto Profile

SelectingStop Auto Profile from the profile menu or context menu will terminate the profile at the mup@nt and the
generator will continue at its current setpoints for Saturation Pressure, Saturation Temperature and Flow. Another way
to exit the Auto Profile is to switch from Auto Profile to Generate or Shutdown.

&) Stop Auto Profile
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Connections

ControLog supports austomizable interface that works with most devices. ControLog will allow the user to create a
new device connection using the fiConnection Wi zardo or
separate dialog window containing variouspstehat will guide the user in defining the communication required to
receive the desired data items from the device. The user can create as many (up to 60) or as few data items as they see f
for any one device. Each data item can be uniquely namedreedconnected will be recorded in its own parameter

and data tab. ControLog also allows the user to save these interfaces for future use.

Note: ControLog has a limit of ten devices connected at any given time.

The AConnection Witmarsdoe paltlhawsu gthhe hiesecronnecti on conf i
buttons the user is allowed to progress through the connection configuration steps. At any time the user may cancel the
new connection or openingCarfdceal & omintetcdn.on Orncesetlletl agy
AFinisho button wild.l be available to complete the new ¢

Connection Wizard @

Select the type of connection the device uses

Serial (using R5-232/4385 interface)

Analog {using data acquisition unit)

General Purpose Interface Bus (using |IEEE 488 2
interface)

Manual (user enters data points manually)

< Back Next = Fimizsh Cancel

Note It is always recommended to have the manufactures documentation for the device being connected
handy while creating the ne@ connection. It is also recommended to use a terminal based application to test
the various commands before creating a new connection.
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Serial Connection

A Serial Connection uses either an-BR® or R$485 interface to acquirgata from a given ASCII based serial device.

The customizable interface provided by ControLog allows the user to define the ASCII commands that are sent and/or
received through the R&32/485 interface to communicate with the serial device. The sysigmorssi both request to

receive type of communication as well as receive only type of communication.

To create a new serial connection, select AiNewdo from
dialog that will step the user through tennection definition process.

Connections lIH

ﬁ Mew

Cpen
% Close  »
- ttings »
= Setting

Select ASerial d as the type of connection the device u:

Connection Wizard @

Select the type of connection the device uses
V| Serial (using R5-232/485 interface)
Analog (using data acquisition unit)

General Purpose Interface Bus (using IEEE 488.2
interface)

Manual (user enters data points manually)

< Back Next = Fimizsh Cancel
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Enter a unique name for the device.

Connection Wizard

Enter a name for the device

< Back Mext = Cancel

Select whether the device requires a setup command or commands. Setup commands are only sent once at the start ©
communication. These commands are only required if you need to send special commands to configure the device

before data request and response commands are processed.
=

Connection Wizard

Do you need to send a setup command or commands to configure this device?

Yes

| No

Select "Yes' f you need to send a setup command or commands to configure the device. Setup commands
are only sent once at the start of communication. These commands are onby required i you need to send
special commands to configure the device before data request and response commands are processed.

Select ‘Mo’ if you dont need to send any setup commands.

< Back Mext = Cancel
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If setup commands are required, then enter the ASCII setup command or commandf betseant at the start of
communication. Refer to the legend to enter special characters such as carriage returns and/or line feeds.

Note: All setup commands are case sensitive.

Note: End of Line(EOL) or End of Transmission (EOT) characts such as arriage returns andér line feeds
are very important and are the leading cause to failed communicatiorRefer tot h e manufactur
documentationfor the deviceo verify the requiredEOL or EOT characters.

Connection Wizard @

Setup Command or Commands to send

Enter the ASCII setup command or commands that will be sent ance at the Legend

gtart of communication. These are commands that are required to configure or <CR>
setup the device. Referto the legend to enter special characters such as
camage retums ar line feeds.

Carriage Return

<LF» = Line Feed
<T> = Tab
< Back Next = Fimish Cancel

Enter the number of responses you expeceteive from the device. This is the amount of response messages that you
will receive from the device, not necessarily the number of data items. A device response message could contain
multiple data items. Later you will select the number of data iteatseach response message contains.
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For example, if you need to send three commands to receive three response messages, then you would enter three. Or |
your device automatically sends one message periodically you would only have a single resppgusevesuld enter
one.

Caonnection Wizard @

How many responses do you expect to receive?

ks
4

Enter the number of response messages you expect to receive from
the device. For example if you need to send three commands to
receive three response messages, then you would have three
responses. Another example would be if your device automatically
sends one message perodically, you would only have a single
response. Remember this is onhy the amount of response messages
that you receive from the device, not the amount of data tems. Later
you will select the number of data tems that each response contains.

< Back Next = Cancel

Select whether a command needs to be sent to request a response. If the device requires a command to be sent to recei\
a response then select fiYeso. I f the device automati c:

Connection Wizard @

Do you need to send a command to receive a response from this device?

¥ Yes

Mo

Select "Yes' if you need to send a command to request data from the device.

Select ‘Mo’ if the device automatically transmits data perodically.

< Back Mext = Cancel
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If a command was required then enter the ASCIl Command or Commands to request the desired data from the device.
Refer to the legend to enter special characters such as carriage returns and/or line feeds.

Note: All commands are case sensitive.

Connection Wizard @
Command or Commands to send
Enter the ASCIl command or commands to request the desired data from the Legend
device. Referto the legend to enter special characters such as camiage _ .
retums or line feeds. R = (SReE AT
<LF» = Line Feed
<T» = Tab
< Back Mext = Finish Cancel

Select the ASCII identification that will be used to identify the response if no command is required but the device
automatically sends messages periodically. The identification is the unique characters at the beginning of the message
that identifies theesponse received. This is often used on devices that automatically transmit multiple data messages
without the use of a command to request data.

Connection Wizard @

Response Identification

Select the ASCIl identification that will be used to identify this response.
The identification is the unigue characters at the beginning of the response
that identfies the data string received from the device. This is often used
on devices that automatically transmit multiple data strings without the use
of a command to request the data.

< Back Next = Fimizsh Cancel
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Select whether the response has a delimiter that is separating each data item. For example oifieec@ypins Dew
Point, Frost Point and Pressure with a comma between each data item then each item is separated by a comma delimiter.

|

Connection Wizard

Are the response data items seperated by a delimiter?

Yes

¥ No

Select “Yes'if each data tem is separated by a unique character. For example,
if the response containg Dew Point, Frost Point and Pressure with a comma
between each data item then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unique character.

< Back Next = Cancel

Enter the number of data items the response message contains. A data item is the numeric value or flagg portion f
single device parameter within the response message. For example, if the response contains Dew Point, Frost Point and
Pressure then you would have three data items. If the response only contains a single numeric value or flag then you

would only hae one data item for this response.
=

Connection Wizard

How many data items does the response contain?

Enter the number of data tems this response message contains. A
data item is the numeric value orflag for a single device parameter.
For example, i the response containg Dew Point, Frogt Point and
Pressure then you would have three data items. K the response only
contains a single numeric value or flag then you would only have one
data item for this response.

< Back Mext = Cancel
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Enter a name or description for the data item and define the syntax, unit and scaling. The data item syntax is defined
using the symbols in the Legend. Use t lda,iXicc es ytrhleo IA Nto
to represent a numeric ASCI I character and the AAO0 syn

repeat for each data item in the response.

Note: The syntax cannot contain both a Flag and a Numeric syntax ddfon. If the user requires both, then
create another data item to define them separately.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
| | | [None -
Enter a name or description of the =
data item and define the syrtax for St:ﬂl_lng e
the response using the coded Signal Value Data Value X = Ignore

gymbols defined in the legend. Mote
that the syrtax cannot contain both a

Flag and Mumeric syntax definition. N = Numeric
you require both, then create another
data item to define th ratedy.
a item to define them separatehyr 2 = Flag
Hesponse Syntax
< Back Mext = Finish Cancel
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When defining a numeric syntax enter an fANO for each
device returns a six digit numeric value ymo ul d ent er ANNN. NNNO. The deci ma
|l ocation is not i mportant. Deci mal points, pl us si gns

merely to help make the syntax resemble a number value.

Note: It is important to have sufficient numeric definition to assure all possible numeric responses will be
covered, especially when a device responses with scientific notation or varying precession.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Data Point | [NNN.NNNN | [ None -
Enter a name or description of the =
data item and define the syrtax for St::ﬂl_ll‘lg e
the response using the coded Signal Value Data Value X = Ignore

gymbols defined in the legend. Mote
that the syrtax cannot contain both a

Flag and Mumeric syntax definition. I N = Numeric
you require both, then create another
data item to define them separately.
A = Flag
Hesponse Syntax
NNN.NNNN
< Back Mext = Finish Cancel

It is possible to scale a numeric data item response. The scalingts of a two point definition for a linear scaling or a

three to seven point definition fpolynomialinterpolationscaling. The number of points determines the degree of the
polynomial used tacale the data item respondeagrangian Interpolatiois used to determine tlooefficients of the
polynomial . Each point definition consists of a signal
output signal from the device. The data value represents the actual value or real erlt tiee given signal value.
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Scaling allowsthe usetto scalea numeric data item responseo a given humidity vale. For example, if you have a
numeric data item respont®at ranges froml to 1 and it is known that O corresponds-1®0and1 corresponds to 100
The usercan then enter these scaling values and ControLog will automatically apply the scaling to the data item

whenever it is displayed or logged.

Connection Wizard

=

Data Item Name

Data ltem Syntax

Data Item Unit

Data Point | NN

M.INMMMN

| [ MNone -

Enter a name or description of the

Scaling

Legend

data item and define the syntax for
the response using the coded
gymbols defined in the legend. Mote
that the syrtax cannot contain both a
Flag and Mumeric syntax definition. I
you require both, then create another
data item to define them separatehy.

Response Syntax
NNN.NNNN

Signal Value
-1
1

< Back

Data Value P
-100
100 N

Ignore

Numeric

H
1

Flag

Next = Fimizsh Cancel

Selecting the unit for the data item will allow ControLog to convert the valueetedlected system units for display in

the parameter tab and record the value in the default SI units in the data tab. Remember this is the unit the device is

sending the data

item in,

not

t he wunit teg then Controbdg witl o

treat the data item as a simple number and will display and record the value exactly as it is received.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Data Point | [NNN.NNNN | |Tempermture  ~|[C -
] Ascpressre 1’
Enter a name or description of the A
data item and define the syrtax for S(:ﬂl_ll‘lg Erelt::'rtl? K
the response using the coded Signal Value Datap_ - L= rmras
symbols defined in the legend. Mote 1 _1None
that the syntax cannot contain both a
Flag and Mumeric syrtax definition. I 1 100 N = Numsric
you require both, then create another
data item to define them separately.
A = Flag
Response Syntax
NNN.NNNN
< Back Next = Fimsh Cancel
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In addition toreading a temperatur€ontroLog carcompute a percent relative humidity (%RH) at the temperature
This is seful when compensatinigr temperature gradientsithin the chamber. To have ControLog automatically
calculate the relative humidity at the temperature, simply select the corresponding checkbox. The newly calculated

%RH will have the same name as thespi f i ed Data | tem Name but wild.l be p
example the calculated %RH will appear as A%RH@Data Poi

=

Connection Wizard

Data ltem Name Data ltem Syntax Data ltem Unit

Data Point | |NNN.NNNN | [Tempersture v | [T v
- 5 . +| Also Calculate %RH at this Temperature

er a name or description of the =

data item and define the syntax for Scaling Legend
the response using the coded Signal Value Data Value _
symbols defined in the legend. Mote 1 -100 X = Ignore
that the syrtax cannot contain both a

Flag and Mumeric syrtax definition. I 1 100 N = Numeric

you require both, then create another

data item to define th ratehy.
a item to define them separatehy 2 = Flag
Hesponse Syntax
NNN.NNNN
< Back Next = Fimizsh Cancel

When defining flag type syntax enter an AAO0 for each
Definitions define what each possible ASCII flag represents. The user must enter a numeric value for each flag
definition which will be recorded in the data tab and a description for the flag that will be shown in the parameters tab.

Caonnection Wizard @

Data ltem Name Data ltem Syntax Data ltem Unit
Stable | oA

Enter a name or description of the e

data item and define the syntax for Flag Definitions Legend
the response using the coded Flag Mumeric Value Description .
gymbols defined in the legend. Mote = 0 No

that the syntax cannot contain both a
Flag and Mumeric symtax definition. K S 1 Yes
you require both, then create another
data item to define them separatehy.

Ignore

Numeric

=
1

H
1

Flag

Response Syntax
XXXA

< Back Next = Fimizsh Cancel
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Enter the End of TransmiEQT) character that is sent after the response. This is the ASCII character that is sent at the
end of transmission of the response. Refer to the legend to enter special characters such as carriage returns and/or line
feeds.

Connection Wizard @
End of Transmit (EOT) character sent after the response
Legend

Select the ASCIl character that is sent at the end of
transmission of the respanse. Referto the legand to <CR> = Carriage Return
enter special characters such as camage retums or
line feeds. )

<LF» = Line Feed

<T» = Tab

< Back Next = Cancel
Select the name and locatio t o save the new seri al connection. Sel e

dialog that will allow the user to specify the name and browse to the desired location to save the file. All device
connection files are saved in XML format with*adgvice) extension.

Connection Wizard @

Sawve Device Configuration as

||B‘mwse

Select the name and location to save this device configuration to.

< Back Next = Cancel
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Next, the user can select whether to connect to the device now or to exit without connecting.

Note: The user can connect at any time by loading the device from the Connections menu.

Connection Wizard @

Would you like to connect to this device now?

V] Yes
[ No

Select Yes' if you would like to connect to the device now.

Select ‘Mo’ f you would like to exit without connecting to the
device. Mote you can connect at any time using by loading the
device file from the Connections menu.

< Back Next = Fimish Cancel

User Manual 2500 ControLog i Document Edition 1.7 Connections T 145



Select the communication port that the devis connected to and select the port settings for the device.

Warning: Incorrect RTS andDTR settings can prohibit communication. Refertohe devi ce manuf
documentation to verifyall device port settings

Connection Wizard @
Select the port the device is Select the port settings for the
connected to device
Baud Rate [BEDD v]
Connect using |COM1 - Data Bits [E v]
Parity [Nune v]
Stop Bits ['I v]
Handshake [ Mone - ]
[ Enable RTS ["] Enable DTR
< Back Next = Finish Cancel
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Select the access rate at @hhiControLog will communicate with the device.

Note It is always recommended to start with the default 1.5 second access interval and to modify later as needed.

Warning: Do not set the access interval too small. If the device is not capable of comatiurgcat the set
interval then ControLog may inadvertently think communication has been lost when the device does not reply
within the desired about of time.

Connection Wizard =

(.|

Access interval to the device
15 | |seconds ~

This is the rate at which ControLog will communicate with the device.

[] Show Interface Console

<Back || Next> | Finish~—| [ Cancel

Select AShow I nterface Consoled to aut oma hicatioa hak lyeeno p e n
established with the device.
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Serial Connection Example 1

This example will demonstrate the creation of a serial connection to an RH Sy&e@BnBew Point Mirror. We will
request the Frost Pointmperature and Atmospheric Pressure from the mirror as data items.

Start by selecting fiNewdo from the Connections menu.

Connections lIE

;ﬁ Mew

Select ASerial d as the type of device connection.

Connection Wizard @

Select the type of connection the device uses
Serial (using RS-232/485 interface)
[~ Analog {using data acquisition unit)

1 General Purpose Interface Bus (using IEEE 4882
interface)

[] Manual {user enters data points manually)

< Back Next = Fimsh Cancel
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as the name for the devi c¢

=

Enter f373 Dew Point Mi rroro

Connection Wizard

Enter a name for the device

373 Dew Point Mirror

< Back Mext = Cancel

For the 373 we doat need to send any setup commands.

Connection Wizard

Do you need to send a setup command or commands to configure this device?

Yes

¥ No

Select "Yes' f you need to send a setup command or commands to configure the device. Setup commands
are only sent once at the start of communication. These commands are onby required i you need to send
special commands to configure the device before data request and response commands are processed.

Select ‘Mo’ f you dont need to send any setup commands.

Cancel

< Back Mext =
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The 373 will send two responses; one with the requested Frost Point value and the other with the requested Atmospheric
Pressure value.

Connection Wizard @

How many responses do you expect to receive?

[ ]
4|k

Enter the number of response messages you expect to receive from
the device. For example if you need to send three commands to
receive three response messages, then you would have three
responses. Another example would be f your device automatically
gends one message perodically, you would onby have a single
response. Remember this is onhy the amount of response messages
that you receive from the device, not the amount of data tems. Later
you will select the number of data tems that each response contains.

< Back Next = Cancel

The 373 requires a request command to be sent to receive either the FrbgaReior the Atmospheric Pressure value.

Connection Wizard @

Do you need to send a command to receive a response from this device?

vl Yes

Mo

Select "Yes' f you need to send a command to request data from the device.

Select ‘Mo’ if the device automatically transmits data perodically.

< Back Next = Cancel
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The 373 documentation tells us we need to send the frost point command to receive the Frost Point value. The
documentation also states the command must be terminated with a carriage return or a carrfadmecieed

combination.

Connection Wizard @

Command or Commands to send
FP?<CR>|

Enter the ASCIl command or commands to request the desired data from the Legend

device. Referto the legend to enter special characters such as camiage <CR>
retums or line feeds.

Carriage Heturn

<LF> Line Feed

<T> = Tab

< Back Next = Cancel

The 373 will respond to the frost point command with a single numeric value and therefore no delimiter is used.

Connection Wizard @

Are the response data items seperated by a delimiter?

Yes

| No

Select "Yes' if each data item is separated by a unique character. For example,
if the response contains Dew Paoint, Frost Point and Pressure with a comma
between each data tem then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unique character.

< Back Mext = Cancel
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The response from the frost point command will only contain a single numeric value.

Connection Wizard

How many data items does the response contain?

Enter the number of data tems this response message contains. A
data item is the numeric value orflag for a single device parameter.
For example, i the response containg Dew Point, Frogt Point and
Pressure then you would have three data items. K the response only
contains a single numeric value or flag then you would only have one
data item for this response.

< Back Mext = Finish

Cancel

The first item is giva the name Frost Point. The 373 can respond with a high precision numeric value so the Data Item
Syntax was defined with the maximum digits

possi bl e

t h

as a temperature in degrees Celsiusatgdtin the documentation for the 373. The response value is the actual value so

there is no need to define any type of scaling.

Connection Wizard

=

gymbaols defined in the legend. Mote
that the syntax cannot contain both a
Hag and Mumeric syntax definition.
you require both, then create another
data item to define them separately.

Response Syntax
NNNNNNNNNNNNNNNN

< Back Mext = Finish

Data ltem Name Data ltem Syntax Data ltem Unit

Frost Point | [NNNNNNNNNNNNNNNN | [Tempersture  ~| [T -|
Enter a name or description of the Scaling Also Calculate “RH at T:QL“d e
data item and define the syntax for
the response using the coded Signal Value Data Value X = Iqnore

N = Numeric

A4 = Flag

Cancel
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According to the 373 documentation, each response is terminated with a carriage return and line feed.

Connection Wizard @
End of Transmit (EOT) character sent after the response
<CR><LF3|
Legend

Select the ASCIl character that is sent at the end of
transmission of the response. Referto the legend to <CR> = Carriage Return
enter special characters such as camiage retums or
line feeds. )

<LF» = Line Feed

<T» = Tab

< Back Next > Finish Cancel

Next we definette command for the second response. Referring to the 373 documentation we enter the command for
atmospheric pressure. Again the command must be terminated with a carriage return or carriage return line feed
combination.

Connection Wizard @
Command or Commands to send
Pa?<CR3|
Enter the ASCIl command or commands to request the desired data from the Legend
device. Referto the legend to enter special characters such as camage _ .
retums or line feeds. FES = SDBDARIE NESTE
<LF» = Line Feed
<T> = Tab
< Back Next > Finizh Cancel
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The 373 will respond to thetraospheric pressure command with a single numeric value and therefore no delimiter is

=

used.

Connection Wizard

Are the response data items seperated by a delimiter?

Yes

¥ No

Select “Yes'if each data tem is separated by a unique character. For example,
if the response containg Dew Point, Frost Point and Pressure with a comma
between each data item then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unique character.

< Back Next = Cancel

The response from the atmospheric pressure command will only contain a single numeric value.

Connection Wizard

How many data items does the response contain?

Enter the number of data tems this response message contains. A
data item is the numeric value or flag for a single device parameter.
For example, f the response contains Dew Point, Frost Point and
Pressure then you would have three data items. K the response only
contains a single numeric value or flag then you would only have one
data item for this response.

< Back Next = Cancel
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The second item is given the name Pressure. Again the Dat&jtetax was defined with the maximum digits possible
t hat the 373 can respond with. The Data | temds
documentation. The response value is the actual value so there is no need to definecirsgciing.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Pressure | [NNNNNNNNNNNNNNNN | | Pressure ~||Pa -|
Enter a name or description of the A
data item and define the syntax for Scaling Legend
the response using the coded Signal Value Data Value o= Lrmrms

gymbols defined in the legend. Mote
that the syrtax cannot contain both a
Flag and Mumeric symtax definition. K N = Numeric
you require both, then create another
data item to define them separatehy.

A4 = Flag
Response Syntax
NNNNNNNNNNNNNNNN
< Back Next = Finigh Cancel
The response is terminated with a carriage return and line feed.
Connection Wizard @
End of Transmit (EOT) character sent after the response
<CR><LF3|
Legend
Select the ASCIl character that is sent at the end of
transmission of the response. Referto the legend to <CR> = Carriage Return
enter special characters such as camiage retums ar
line feeds.
<LF> = Line Feed
<T> = Tab
< Back Next = Finish Cancel
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Save the newly created device to a file so that it can be recalled at a later time.

Connection Wizard @

Sawve Device Configuration as

|3?3Dew Faoint Mirrar | | Browse

Select the name and location to save this device configuration to.

< Back Mext = Cancel

Select to connect to the device now.

Connection Wizard @

Would you like to connect to this device now?

vl Yes

Mo

Select “Yes' if you would like to connect to the device now.

Select "Mo’ if you would like to et without connecting to the
device. Mote you can connect at any time using by loading the
device file from the Connections menu.

< Back Mext = Cancel
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Select the port the 373 is connected tdotice that ControLog indicates which ports are in use. Refer to the 373
documentation for specific port settings:

Connection Wizard @
Select the port the device is Select the port settings for the
connected to device

Baud Rate [HEIDD v]
Connect using  |COM1 - Data Bits [E v]
COM2 (in use) Parity [Nune - ]
COomM3
Com4 Stop Bits 1 -|
COME
Handshake [ Mone - ]
[] Enable RTS [ Enable DTR
< Back Next = Fimish Cancel

The default access interval of 1.5 seconds is entered.

Connection Wizard @

Access interval to the device

[1.5 % | |seconds -

This is the rate at which ControLog will communicate with the device.

< Back Next = Fimish Cancel
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Once completed, ControLog will attempt to establish communication witBABe

Connecting

Establishing communication with the Senal Device device

Once communication is successfully established with the 373, a new parameter tab and data tab will be created. Note
that both the parameter tab and data tab have the two data items we defined. Notice that since we defined what unit the
data itemawvere received in, ControLog is able to convert the values into the selected units for easy reading.

£ 3900 Controlog

File Mode Run Profile

373 Dew Point Mirror data 'rterns}

Graph

Data Units Connections

=)

News 373 Dew Point Mirror Data Tab

Help

373 Dew Point Mirror Parameters Ml 3900 Data Frost Point
Actual 373 Dew Point Mirror Data -
Date/Time Stamp . Frost Point [C] | Pressure [kPa]
Frost Point e 11/3/2009 10:32:46 AM -39.407 100.30546
Trmre 14635 | psia 11/3/2009 10:32:56 AM -39.403 100.30645
11/3/2009 10:33:06 AM 20700 100.30627
11/3/2009 10:33:16 AM ControLog automatically converts 100.5062€

the value to the correct unit

Status Log

1132009 10:30:44 AN:
114302008 10:30:49 AN:
1143/2008 10:31:25 AN:
11432008 10:31:57 AM:

MNew 373 Dew Point Mirrer Parameter TabJ

3900 Parameters

P System is generating

1132008 10:32:41 AN

32:02 AM:
3207 AM:
3235 AM:
1373 Dew Point Mimor Data’ cleared by user

Communication established with the 373 Dew Point Mimor device
Communication terminated with the 373 Dew Point Miror device

Communication established with the 373 Dew Point Mimor device
Generate Mode Requested

Generate Mode Enabled

Communication terminated with the 373 Dew Poirt Mimor device

Communication established with the 373 Dew Point Mimor device

e
Point Time: 00:01:17
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Serial Connection Example 2

This example will demonstrate the creation of a serial connection to an"MBY¥B0 Pecision Dew Point Hygrometer.
This example will be working with a DBO that has the temperature and pressure option. THiOR®es not require
any request to receive data. Instead, it constantly outputs three data messages at a periodic rate.

Startly sel ecting fiNewo from the Connections menu.

Connections lIE

:ﬁ Mlew

Q_ Settings »

Select fASerial o as the type of device connection.

Connection Wizard @

Select the type of connection the device uses
Serial (using R5-232/4385 interface)
[ Analog {using data acquisition unit)

1 General Purpose Interface Bus (using IEEE 4882
interface)

[7] Manual {user enters data points manually)

< Back Mext = Finish Cancel

User Manual 2500 ControLog i Document Edition 1.7 Connections T 159



the name for the device.

=

Enter ADP 30 with Optionso as

Connection Wizard

Enter a name for the device

DP 30 with Options

< Back Mext = Cancel

For the DP30 we do not need to send any setup commands.

Connection Wizard

Do you need to send a setup command or commands to configure this device?

Yes

¥ No

Select "Yes' f you need to send a setup command or commands to configure the device. Setup commands
are only sent once at the start of communication. These commands are onby required i you need to send
special commands to configure the device before data request and response commands are processed.

Select ‘Mo’ f you dont need to send any setup commands.

Cancel

< Back Mext =
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We will receive three responsa®iin the DP30; one with the Dew Point Temperature value and Status, one with the
Dry Temperature value and one with the Pressure value.

Connection Wizard @

How many responses do you expect to receive?

3 :

Enter the number of response messages you expect to receive from
the device. For example if you need to send three commands to
receive three response messages, then you would have three
responses. Another example would be f your device automatically
gends one message perodically, you would onby have a single
response. Remember this is onhy the amount of response messages
that you receive from the device, not the amount of data tems. Later
you will select the number of data tems that each response contains.

< Back Next = Cancel

The DR30 does not require any command to be sent to receive a response. -BBeaD®matically transmits the
messges.

Connection Wizard @

Do you need to send a command to receive a response from this device?

Yes

| No

Select "Yes' f you need to send a command to request data from the device.

Select ‘Mo’ if the device automatically transmits data perodically.

< Back Mext = Cancel
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For the first message we enter the response identification of the Dew Point Temperature message.

Connection Wizard @

Response Identification

OF

Select the ASCI identification that will be used to identify this response.
The identification is the unigue characters at the beginning of the response
that identfies the data string received from the device. This is often used
on devices that automatically transmit multiple data strings without the use
of @ command to request the data.

< Back Mext = Cancel

The DR30 Dew Point Temperature message is of a fixed format and does not use any delimiter.

Connection Wizard @

Are the response data items seperated by a delimiter?

Yes

¥ No

Select “fes' if each data tem is separated by a unique character. For example,
if the response contains Dew Paoint, Frost Point and Pressure with a comma
between each data tem then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unique character.

< Back Mext = Cancel
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The Dew Point Temperature message contains flage and one value that results in a total of four data items for this
response.

Connection Wizard @

How many data items does the response contain?

+F

Enter the number of data tems this response message contains. A
data item is the numeric value or flag for a single device parameter.
For example, if the response contains Dew Point, Frost Point and
Pressure then you would have three data items. I the respanse only
containz a single numeric value or flag then you would only have one
data item for this response.

< Back Mext = Cancel
The first data item is a flag indicating whether the-BiPis balanced. The B0 wi | | send a A*o0 ind
bal anced or a fiBo0anded dBinae avé arenngt interlesdet! in theé next tsvo dhardcters after this flag in
the message we wil/ tell ControLog to ignore them by a

definitions and gi ve t heption® allew thepusee to @a¥ilg determine theifii dadedin thike s ¢
parameter tab.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Balanced | |A}D( Maone
Enter a name or description of the 2
data item and define the syntax for Flag Definitions Legend
the response using the coded Flag Numeric Value Description _
gymbols defined in the legend. Mote - 0 No X Ignore
that the syntax cannot contain both a
Flag and Mumeric syntax defintion. B 1 Yes N = Numeric
you require both, then create another
data item to define them separatehy.
A4 = Flag

Response Syntax
DPAXX

< Back Next = Cancel
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The second data item is a flag indicating whether the80O# running. The DB 0
ASoOWe nalg oian i chgf itmatt hdsa sflragq ndefgi.ni
user

not

or

running or
ANoO descript

an

ion to

al |

(o]

W

t he

wi || send a

to easily

i* o

n

det er mi

Caonnection Wizard

=

Data Item Name

Data ltem Syntax

Data Item Unit

Run

| A

Enter a name or description of the
data item and define the syntax for
the response using the coded
gymbols defined in the legend. Mote
that the syrtax cannot contain both a
Flag and Mumeric symtax definition. K
you require both, then create another
data item to define them separatehy.

Response Syntax
DPAXXA

Flag Definitions

Legend

Flag

x*

R

Numeric Value

0
1

Description

Ignore

No

Yes Numeric

< Back

Next =

Flag

Fimizsh Cancel

The third data item is a flag indicating whether the3@Fis in standby. The DBO will senda
not i
AYeso

n standby

or i No o

or an

fiSo

description

t

ndi
o]

cati
al |

ow t

fi*o
t hat it i
he wuser t

S
0

ng

i n
easi

Connection Wizard

=

Data ltem Name

Data ltem Syntax

Data Item Unit

Standby

e

Enter a name or description of the
data item and define the syntax for
the response using the coded
gymbols defined in the legend. Mote
that the syntax cannot contain both a
Flag and Mumeric syrtax definition.
you require both, then create another
data item to define them separatehy.

Response Syntax
DPAXXAA

Flag Definitions

Legend

Flag

x

5

MNumeric Value

0
1

Description

Ignore

No
Yes

Numeric

< Back

Mext =

Flag

Finish Cancel
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The fouth data item is the dew point temperature value. Th8DRill send a numeric value indicating the dew point
temperature in degrees Celsius. We define the syntax exactly as-8&d2leumentation specifies. The response value

is the actual value shére is no need to define any type of scaling.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Dew Point | +NNN.NN | [Tempersture  ~|[C -|
Enter a name or description of the Scaling [ Also Calculate %RH =t TESQLTH
data item and define the syntax for
the response using the coded Signal Value Data Value o= Lrmrms

gymbols defined in the legend. Mote

that the syrtax cannot contain both a
Flag and Mumeric symtax definition. K
you require both, then create another

N = Numesric

data item to define th ratehy.
a item to define them separatehy 2 = Flag
Response Syntax
DPAXXAA+NNN.NN
< Back Next = Fimizsh Cancel

Notice that ControLog shows the combined response syntax for this message at the bottom of the form. This syntax will
closely resemble the syntax defined in the-ZWPdocumentation for the dew point termgptere message. The Green
portion of the syntax is the current data itembds synt a.:

Hesponse Syntax
DPAXXAA+NNN.NN

User Manual 2500 ControLog i Document Edition 1.7 Connections T 165



The Dew Point Temperature message is terminated with a carriage return.

Connection Wizard @
End of Transmit (EOT) character sent after the response
|<CF<'!>|
Legend

Select the ASCIl character that is sent at the end of
transmission of the response. Referto the legend to <CR> = Carriage Return
enter special characters such as camiage retums or
line feeds. )

<LF» = Line Feed

<T» = Tab

< Back Next > Finish Cancel

Next we define the response identification for the second mes&eferring to the DB0 documentation we enter the
identification for the Dry Temperature message.

Connection Wizard @

Response ldentification

DTl

Select the ASCH identification that will be used to identify this response.
The identification is the unigue characters at the beginning of the response
that identifies the data string received from the device. This is often used
on devices that automatically transmit multiple data strings without the use
of a command to request the data.

< Back Next = Fimsh Cancel
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The DR30 Dry Temperature message is of a fixed format and does not use any delimiter.

Connection Wizard

Are the response data items seperated by a delimiter?

Yes

Y| No

Select “Yes'if each data tem is separated by a unique character. For example,
if the response contains Dew Poirt, Frost Point and Pressure with a comma
between each data item then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unigue character.

< Back Mext = Cancel

The Dry Temperature message contains only one numerie tradtefore there is only one data item for this response.

=

Connection Wizard

How many data items does the response contain?

Enter the number of data tems this response message contains. A
data item is the numeric value or flag for a single device parameter.
For example, f the response containg Dew Paint, Frost Point and
Pressure then you would have three data items. K the response only
contains a single numeric value or flag then you would only have one

data item for this response.

< Back Mext = Cancel

User Manual 2500 ControLog i Document Edition 1.7 Connections T 167



The message is lead by a number of ASCII characters that we do not have any interest in. We will tell ControLog to
ignore these | eading char act er sterdtlyen theentimericisyn@gx. We defing tha t a x
numeric syntax exactly as the documentation specifies. Again, the response value is the actual value so there is
no need to define any type of scaling.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Temperature | |)DDDD(+NNN.NN | |Tempemture v| |‘C v|
Enter a name or description of the Scaling Also Calculate “RH at TESQ-I::ITE‘“
data item and define the syntax for
the response using the coded Signal Value Data Value o= Lrmrms

gymbols defined in the legend. Mote
that the syrtax cannot contain both a
Flag and Mumeric syntax definition. I N = Numeric
you require both, then create another
data item to define them separatehy.

A4 = Flag
Response Syntax
DTXXXXX+NNN.NN
< Back Next = Finigh Cancel
The Dry Temperature message is terminated withreage return.
Connection Wizard @
End of Transmit (EOT) character sent after the response
=CR>
Legend
Select the ASCI| character that is sent at the end of
transmission of the response. Referto the legend to <CR> = Carriage Return
enter special characters such as camiage retums ar
line feeds. )
<ILF> = Lins Feed
<T> = Tab
< Back Next = Finish Cancel
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We now define the response identification for the third and last message. Referring to-3BedBDEumentation we
enter the identification for the Pressure message.

Connection Wizard @

Response Identification

PR

Select the ASCI identification that will be used to identify this response.
The identification is the unigue characters at the beginning of the response
that identfies the data string received from the device. This is often used
on devices that automatically transmit multiple data strings without the use
of a command to request the data.

< Back Next = Cancel

The DR30 Pressure message is of a fixed format and does @manysdelimiter.

Connection Wizard @

Are the response data items seperated by a delimiter?

Yes

J| No

Select ™es' if each data item is separated by a unique character. For example,
if the response contains Dew Paoint, Frost Point and Pressure with a comma
between each data tem then you would enter a comma as the delimiter.

Select ‘Mo’ if the data tems are not separated by a unique character.

< Back Next = Cancel
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The Pressure message contains only one numeric value therefore there is only one data item for this response.

Connection Wizard @

How many data items does the response contain?

Enter the number of data tems this response message contains. A
data item is the numeric value orflag for a single device parameter.
For example, i the response containg Dew Point, Frogt Point and
Pressure then you would have three data items. K the response only
contains a single numeric value or flag then you would only have one
data item for this response.

< Back Mext = Finish Cancel

Again the message is lead by a number of ASCII characters that we do not have any interest in. We will tell ControLog
to ignore these | eading characters by defining the syn
the numeric syntax exactly as the B@ documentation specifies. Note that we set the data item unit to the unit
specified in the DEB0 documentation. This allows ControLog to convert the reading into a more desired unit if needed.
Again, the response value is the actual value so there is no need to define any type of scaling.

Connection Wizard @
Data ltem Name Data ltem Syntax Data ltem Unit
Pressure | DOOOOGHNNN.NN | |Pressure - | |bar -|
Enter a name or description of the 2
data item and define the syntax for St::ﬂl_ll‘lg Loy
the response using the coded Signal Value Data Value o= Lrmrms

gymbols defined in the legend. Mote
that the syntax cannot contain both a

Flag and Mumeric syrtax definition. N = Numeric
you require both, then create another
data item to define them separatehy.

A4 = Flag

Response Syntax
PRXCXXXX+NNN.NN

< Back Mext = Finish Cancel
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The Pressure message is terminated with a carriage.return

Connection Wizard

End of Transmit (EOT) character sent after the response

<CR=

Legend
Select the ASCIl character that is sent at the end of
transmission of the response. Referto the legend to <CR> = Carriage Return
enter special characters such as camiage retums or
line feeds. )
<LF» = Line Feed
<T» = Tab
< Back Next > Finish Cancel
Save the newly created device to a file so that it can be recalled at a later time.
Connection Wizard @
Save Device Configuration as
MBW DP30 || Browse |
Select the name and location to save this device configuration to.
< Back Next > Finish Cancel
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Select to connect to the device now.

Connection Wizard @

Would you like to connect to this device now?

V] Yes
"] No

Select “Yes' if you would like to connect to the device now.

Select ‘Mo’ f you would like to exit without connecting to the
device. Mote you can connect at any time using by loading the
device file from the Connections menu.

< Back Mext = Finish Cancel

Select the port the DBO is connected to. Notice that ControLog indicates which ports are in use. Refer to36e DP
documentation for the R832 port settings:

Connection Wizard @
Select the port the device is Select the port settings for the
connected to device

Baud Rate [HEDD v]
Connect using [COM1 - Diata Bits [E v]
COM2 fin use) Parity | None -|
COomM3
COM4 Stop Bits 1 -
COM5
Handshake [ Mone - ]
[T] Enable RTS || Enable DTR
< Back Next = Fimish Cancel
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Use the default access rate of 1.5 seconds.

Connection Wizard @

Access interval to the device

|'I 5 s | seconds -

This is the rate at which ControLog will communicate with the device.

< Back Mext = Finish Cancel

Once completed, ControLog will attempt to establish communication with thg&0DP

Connecting

Establishing communication with the Senal Device device
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Once communication is successfully established with theS@Pa new paranter tab and data tab will be created.

Notice that ControLog automatically translates the ASCII flags based on the definitions described when creating the data
items for the connection.

£ 3900 Controlog

(= | & |

Neww DP-30 Data Tab

File

Mode Run Profile Graph Data

DF 30 with Options Parameters * I DP 30 with Options Data

Actual DP 30 with Options Data -

DateTime Stamp .4 Balanced Run|  Standby|  Dew Point Temperature ['C]|

e 11/3(2009 2:04:45 PM_| 0 0 1 2597
Run Mo

ControLog automaticalty translates the
flags and displays the corresponding
flag description in the Parameter Tab

Standby Yes ControLog autematically translates the

flags and displays the corresponding

Dew Point Temperature 25.970 c flag numeric value in the Data Tab

Dry Temperature c
| e

DP-30 Data tems

L]

Status Log I

11/3/2008 2:04:16 PM. "Status Log’ cleared by user
1132009 2:04:44 PM: Communication established with the DP 30 with Options device

Neww DP-30 Parameter Tab

DP 30 with Options Parameters

ymmunication established with the DP h Optic Pairt Time: 000000
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Analog Connection

An Analog Connectio uses thégilent® 34970A Data Acquisition/Switch Unib acquire data from a single or multiple
analog devices. The customizable interface provided by ControLog allows the user to define different analog types and
scales to read various analog signaRefer to theAgilent® documentation for more information on connecting analog
devices to the Data Acquisitidgnit.

To create

a

new analog connection, select ANewd from

dialog that will step theser through the connection definition process.

Connections lIH

ﬁ Mew

Cpen
% Close  »
- ttings »
= Setting

Select AAnalogd as the type of connecti

on the devi

Connection Wizard

=

Select the type of connection the device uses

Serial (using R5-232/4385 interface)

/| Analog {using data acquisition unit)

General Purpose Interface Bus (using IEEE 488.2
interface)

Manual (user enters data points manually)

< Back Next = Fimizsh

Cancel
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Enter a uniqgue name for the analog device or devices.

Connection Wizard @

Enter a name for the device

< Back Mext = Cancel

Enter the number of analog signals you want to monitor. This is the combined ash@mnaiog signals from each
device you wish to monitor. Each analog signal connected to the 34970A will represent a single data item parameter.

Connection Wizard @

How many analog signals do you want to monitor?

ks
4

Enter the number of analog signals that you want to monitor. Each
analog signal connected to the 345704 will represent a single data
item parameter.

< Back Next = Cancel
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Enter a name or description of the data item and define the analog channel for it. The channelrisgbending
instrument channel the device is connected to. Feird measurements, the instrument automatically pairs channel n
with channel n+10 to provide the source and sense conneclibissdialog will repeat for each monitored signal.

Connection Wizard @
Data ltem Name Channel Function Range
| 201 | [veits DC ~| [s00v - |
Erter a name ar description of the data tem and define the analog Data Item Unit
channel forit. The channel is the comesponding instrument channel
that the device is connected to. For 4-wire measurements, the [Nune v]
instrument awtomatically pairs channel n with channel n+10to provide
the source and sense connections. The function defines what type
of analog signal the device uses. The range specifies the range for _
which the analog signal operates within. The scaling allows you to Scaling
scale the analog signal into a given humidity value. For example, i Signal Value Data Value
you have an analog signal that ranges from 0 volts to 5 volts and it is
known that 0 volts comesponds to 0% RH and 5 volts comegponds to
100%RH. You can then enter these scaling values and ControLog
will automatically apply the scaling to the data item whenever it is
displayed or logged.
< Back Mext = Finish Cancel
The fundion defines what type of analog signal the device uses.
Connection Wizard @
Data ltem Name Channel Function Range
L= =
Enter a name or description of the data tem and define the analog Valts AC
channel forit. The channel is the comesponding instrument channel Fesistance
that the device is connected to. For 4-wire measurements, the 4 Wire Resistance
instrument automatically pairs channel n with channel n+10to provide  Tempersture Themocouple
the source and sense connections. The function defines what type Temperature RTD (2 Wire)
of analog signal the device uses. The range specifies the range for Temperature RTD (4 Wirg)
which the analog signal operates within. The scaling allows you to Temperature Themistor
scale the analog signal into a given humidity value. For example, £ DOC Cument Data Value
you have an analog signal that mnges from 0 volts to 5 volts and it is A Current
known that 0 volts comesponds to 0% RH and 5 volts comesponds to
100%RH. You can then enter these scaling values and ControLog
will automatically apply the scaling to the data tem wheneverit is
displayed or logged.
< Back Next > Finish Cancel
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The range specifies the range for which the analog signal operates withm.available range selection changes
automatically to reflect what is available for the selected function. Forpm&athe Resistance function has a Range

from 100 Ohms to 100 Mega Ohms.

Connection Wizard

=

Data Item Mame Channel

Function Range

| 201 -

[ Resistance

SR TT—

Enter a name or description of the data tem and define the analog
channel forit. The channel is the comesponding instrument channel
that the device is connected to. For 4-wire measurements, the

the source and sense connections. The function defines what type
of analog signal the device uses. The range specifies the range for
which the analog signal operates within. The scaling allows you to
scale the analog signal into a given humidity value. For example, i
you have an analog signal that ranges from 0 volts to 5 volts and it is

100%RH. You can then enter these scaling values and ControLog

will automatically apply the scaling to the data item whenever it is
displayed or logged.

< Back

instrument awtomatically pairs channel n with channel n+10to provide

known that 0 volts comesponds to 0% RH and 5 volts comegponds to

Data Item Unit

Nane

Scaling
Signal Value Data Value
Next = Finish Cancel

Selecting the unit for the data item will allow ControLog to convert the value to the selected system units for display in

the parameter tab and record the value in the defawi® in the data tab. Remember this is the unit the device is

t o

sending the data item in, not the wunit you wish
treat the data item as a simple number and will display and recordltleeexactly as it is received.
Connection Wizard @
Data ltem Name Channel Function Range
| 101 | [vekts DC ~| [10v - |

Enter a name or description of the data tem and define the analog
channel forit. The channel is the comesponding instrument channel
that the device is connected to. For 4-wire measurements, the
instrument awtomatically pairs channel n with channel n+10to provide
the source and sense connections. The function defines what type
of analog signal the device uses. The range specifies the range for
which the analog signal operates within. The scaling allows you to
scale the analog signal into a given humidity value. For example, i
you have an analog signal that ranages from 0 volts to 5 volts and t is
known that 0 volts comesponds to 0% RH and 5 volts comesponds to
100%RH. You can then enter these scaling values and ControLog
will automatically apply the scaling to the data item whenever it is
displayed or logged.

< Back

Data Item Unit

Temperature - l T - ]
Pressure
Enthalpy K
Density
FowRate Data Value
Mone

Next = Fimish Cancel
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In addition toreading a temperatur€ontroLog cartompute a percent relative humidity (%RH) at the temperature

This is useful when compensatifay temperature gradientgthin the chamber. To have ControLog autoicdly

calculate the relative humidity at the temperature, simply select the corresponding checkbox. The newly calculated
%RH wi || have the same name as the specified Data Item
the calculated %RHwik ppear as A%RH@Temp Probe 10.

Connection Wizard @
Data ltem Mame Channel Function Range
Temp Probe 1 | (201 v| | Tempersture RTD (4 Wire) v | |1000hms, 91 |
Erter a name ar description of the data tem and define the analog Data Item Unit

channel forit. The channel is the comesponding instrument channel

that the device is connected to. For 4-wire measurements, the Temperature
instrument automatically pairs channel n with channel n+10to provide

the source and sense connections. The function defines what type Also Calculate %RH at this Temperature
of analog signal the device uses. The range specifies the range for _

which the analog signal operates within. The scaling allows you to Scaling

scale the analog signal inta & given humidity value. For example, _'rf_ Signal Value Data Value

you have an analog signal that ranges from 0 volts to 5 volts and it is
known that 0 volts comesponds to 0% RH and 5 volts comesponds to
100%RH. You can then enter these scaling values and CaontroLog
will automatically apply the scaling to the data item whenever it is
displayed or logged.

< Back Next = Fimizsh Cancel

It is possible to scale an analog signal. The scaling consists of a two point definition for a linear scaling or a three to
seven point definition fopolynomialinterpolationscaling. The number of points determines thegree of the

polynomial used tacale the analog signaLagrangian Interpolation is used to determinecthefficients of the

pol ynomial . Each point definition consists of a signal
analogsignal. The data value represents the actual value or real world value at the given signal value.
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Scaling allowsthe uselto scaleananalog signal into a given humidity value. For example, if you have an analog signal
that ranges from 0 volts to ®is and it is known that 0 volts corresponds t&RBH and 5 volts corresponds to 100
%RH. The usercan then enter these scaling values and ControLog will automatically apply the scaling to the data item
whenever it is displayed or logged.

Connection Wizard @
Data ltem Name Channel Function Range
| [a01 | |vets DC -| |10V -
Erter a name ar description of the data tem and define the analog Data Item Unit
channel forit. The channel is the comesponding instrument channel
that the device is connected to. For 4-wire measurements, the | Mone - |

instrument automatically pairs channel n with channel n+10to provide
the source and sense connections. The function defines what type

of analog signal the device uses. The range specifies the range for _
which the analog signal operates within. The scaling allows you to Scaling
scale the analog signal into a given humidity value. For example, if

: = Signal Value Data Value
you have an analog signal that ranges from 0 volts to 5 volts and it is
known that 0 volts comesponds to 0% RH and 5 volts comesponds to 0 0
100%RH. You can then enter these scaling values and ControLog 5 100
will automatically apply the scaling to the data item whenever it is
displayed or logged.
< Back Mext = Finish Cancel
Selecttheame and | ocation to save the new analog connect.i

dialog that will allow the user to specify the name and browse to the desired location to save the file. All device
connection files are saved in XMbrimat with a (*.device) extension.

Connection Wizard @

Sawve Device Configuration as

||B‘mwse

Select the name and location to save this device configuration to.

< Back Next = Fimizsh Cancel
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Next the user can select whether to connect to the device now or to exit without connecting.

Note: The user can connect at any time by loading the device from the Connections menu.

Connection Wizard @

Would you like to connect to this device now?

V] Yes
[ No

Select Yes' if you would like to connect to the device now.

Select ‘Mo’ f you would like to exit without connecting to the
device. Mote you can connect at any time using by loading the
device file from the Connections menu.

< Back Next = Fimish Cancel

Select the communication potat theAgilent® 34970A Data Acquisition/Switch Unis connected to and select the
port settings for the 34970A.

Note: ControLog defaults to the default port settings for tAgilent® 34970A Data Acquisition/Switch Unit
Refer to theAgilent® documentaion for instructions on viewing or setting th®ata Acquisition RS-232

settings.

Connection Wizard @
Select the port the device is Select the port settings for the
connected to device

Baud Rate 57600 v
Connect using  |COM1 - Data Bits [E v]
Parity [Nune v]
Stop Bits ['I v]
Handshake [ Mone - ]
[ Enable RTS ["] Enable DTR
< Back Next = Finish Cancel
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Select the access rate to communicate wittAtient® 34970A Data Acquisition/Switch Unit

Note: Because of the nature of tH@#970Aand how it operates it is critical tepecify an access interval that

is long enough to allow th&4970Ato complete its scan list within thgpecified interval As a general rule of
thumb, use 1.5 seconds per every 10 signals connected to the Data Acquisition Unit with a minimum access
interval of 1.5 seconds.

Connection Wizard @

Access interval to the device

|'I 5 = | seconds -

This is the rate at which ControLog will communicate with the device.

< Back || Next > || Finish || Cancel
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Analog Connection Example

This example will demonstrate the creation of an analog connection. This example will be workingWitto & 10V
input signal that we will scale to a Dew Point/Fréint Temperature, a Temperature Thermistor andvarel
Temperature RTD.

Start by selecting fiNewdo from the Connections menu.

Connections lIE

:ﬁ Mlew

Q_ Settings »

Select AAnal ogd as the type of device connection.

Connection Wizard @

Select the type of connection the device uses
[] Serial {using RS5-232/485 interface)
Analog {using data acquisition unit)

1 General Purpose Interface Bus (using IEEE 4882
interface)

[7] Manual {user enters data points manually)

< Back Mext = Finish Cancel
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Enter inANnal

0g

Dew Poi

nt

Devi

ced0 as the name for t

In this example we have three signals that we want to monitor; a voltage, thermistor and an RTD.
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