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GASMET™ DX-SERIES
" " GASMET™
“GASMET™ DX-SERIES » GASMET™ DX-SERIES

. » GASMET™ DX-SERIES
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" " GASMET™ DX-SERIES
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T = transmittance
I, = intensity entering the sample
I = intensity that has passed through the sample

A( )
A=1log,,(1/T)

A = absorbance
T = transmittance

A

Figure 2.
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2.2
FT-IR
Infra Red Interferometer Gas Sample Detector Signal and
Source v data processing
Figure 3

Figure 4  Michelson
12 1/2

Moving mirror

Fixed mirror

Radiation to the sample gas and detector

Figure4 Michelson

2 Figure 5
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Figure5

23 FT-IR

Beer's law
log(l,/1)=1og(1/T)= A=abc

I, = intensity entering the sample

I = intensity that has passed
through the sample

A = absorbance

T = transmittance

a = a(V) = absorptivity

b = optical path length

¢ = sample concentration

a
b
c A
A a b c
Beer's law
'hot bands'

GASMET™

pV = nRT

p = pressure

V = volume

n = number of the gas molecules

T = temperature

R = Ideal gas constant
10 1 79 18F-8
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Figure 6 Referencel  Reference 2.
10 ppm 8 ppm Reference 1 5
Reference 2 2 reference gas
1 10X5=50ppm reference gas2 8X2=16 ppm
0.3 +
0.25 4
0.2 -
Sample
0.15 -~ — — —Reference 1
777777 Reference 2
0.1 -
0.05 4
0 A
Figure 6
25 FT-IR
FT-IR
1/k / kK
/
e FT-IR
/
. aperture broadening
/
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26 GASMET™ DX-SERIES

GASMET™ ON-SITE SERIES (FT-IR
)

The GASMET™ DX-SERIES
GASMET™ DX-4015 50°C 9.8m

The GASMET™ DX-SERIES

GASMET™ CALCMET™
“CALCMET™ for Windows Software Manual”

2.6.1 GASMET™ DX-SERIES

The GASMET™ DX-SERIES

The GASMET™ DX-SERIES
. Emissions monitoring

. Process gas monitoring

2.6.2 GASMET™ DX-SERIES

. (LDL) :0.2-2 ppm ( ).

. (Accuracy) 2%

. (Precision) 0.01 %

. GASMET™ ( N, 0, H, Cly (

He Ne Ar Kb

2.6.3 GASMET™ DX-SERIES

Figure 7 (modulated)

12 1 79 18F-8
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The GASMET™ (FTT)
The GASMET™

CALCMET™

GASMET struciure

IR =aurce (D ) =
Broad band
'l‘i infrared radation
Imdnrfiarormsber @
||! Medulatad
Y infrared radiation

Heasled sample call
lﬂ' Transmittad
! infrared radiation
Dietecior
Measured
I.ll- signal
Sigmal @

Processing
alecironics

©

®

Figure7 GASMET™ DX-SERIES

GASMET™ DX-SERIES

GASMET Temet Carousel interferometer

GASMET™

DX-SERIES

2.6.4

FT-IR (Fourier Transform Infrared)

Simultaneous analysis of up to 50 gas compuonds

<120 depending on the gas flow measurements time or sample cell
20 +20°C  optimum 15 - 25°C non condensing

-20 - 60°C  non condensing

12 VDC or 100-240 VAC /50 - 60 Hz

2.6.5

Temet® Carousel Interferometer
recommended 8 cm™ or 4 cm™!
10 spectra/s

1 79 18F-8 13
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1
Thermo-electrically cooled MCT or DTGS
Ceramic SiC 1550 K temperature
(Beamsplitter): BaF, or ZnSe
(Window material): BaF, or ZnSe
900 — 4200 cm™ with BaFy/MCT
700 — 4200 cm™ with ZnSe/DTGS

2.6.6
Multi-pass  fixed path length 0.4m 0.6m 12m 2.0m 2.5m 5.0m or
9.8m
Single-pass  fixed path length 4cm or 10cm
100 % Gold or Rhodium coated aluminium
fixed protected gold coating
Multi-pass 0.22 1 or 1.071  Single-pass 0.013 1 or 0.031 1
Swagelok 6 mm or 1/4"
Teflon® coated Viton® or Kaltrez® O-rings
180 °C  maximum

(max): 2 bars

1-5 1/min
<60 s
Filtration of particulates (2 microns)
non condensing

2.6.7
24 hours calibration with nitrogen (4.0 or higher N, rekomended)
2 % of smallest measuring range per zero point calibration interval
none
2 % of smallest measuring range
2 % of smallest measuring range per 10 °C temperature change
1 % change of measuring value for 1 % sample pressure change

2.6.8
RS-232 C  9-pole D-Connectors. DX-SERIES is connected to an external
computer via RS-232 C cable. The external computer controls the GASMET.
Standard plug CEE-22
External PC

/ External PC
14 I 79 18F-8

Tel: 02-2698-0688 — Fax: 02-2698-0686
Email: kinetics@kinetics.com.tw— Web: www.kinetics.com.tw



2.6.9 /

non-condensing  the sample gas temperature should be the same as the sample
cell temperature

External
120-160 I per hour
filtration of particulates (2) required

ambient

2.6.10 /

A/D : dynamic range 95 dB
32-bit floating point DSP 120 MFLOPS speed
External not included
Windows 95 or 98
CALCMET for windows 95/98

2.6.11

Aluminum
(mm): 433 = 185 = 425
16 kg
CE label: according to EMI guideline 89/336/EC

GASMET

( 'mmunity): EN 50082-2 (March1995) table 1:1.1 1.2and 1.4 and table 5

(Emission): EN 55022 (1987) class A

1 79 18F-8 15
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433

425

185

Figure 8

16 1 79 18F-8

Tel: 02-2698-0688 — Fax: 02-2698-0686
Email: kinetics@kinetics.com.tw— Web: www.kinetics.com.tw



3
3.1

311

GASMET™ GASMET™

3.1.2 GASMET™

. GASMET™
. CD-ROM
1. Application tools
2. CALCMET™ Software

3. User manuals
a.) GASMET™ Instruction & Operating Manual
b.) CALCMET™ for Windows Software manual

4. CalcmetLibrary including instrument specific reference files reference spectra
Excel sheet (description of the installed reference spectra) and library .lib file

5. TEST including factory measured SNR and background spectra  and .ini file

1. RS 232 cable
2. Power cable

3. Carrying strap for portable models

3.1.3

1 79 18F-8 17
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3.2

3.2.1 GASMET™

GASMET™
. 0-60 °C
. 5-95% non-condensing
GASMET™
3.2.2
GASMET™ DX-SERIES
. 0-40 °C
. 15-25 °C
. <90 % at 20 °C  non-condensing
«C )
GASMET™ DX-SERIES
3.2.3
GASMET™ (hazardous areas) GASMET™
GASMET™
3.3
GASMET™

1
2 300 I/hr
3 condensate separator
4
18 1 79 18F-8
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6 1>5%
7
8 ( )
9
10 dry N,
3.4
Figure 9
. “SAMPLE IN” and “SAMPLE OUT”  Swagelok 6 mm 4"’
6mm Y7

“PURGE”  Swagelok

(L

Sample In

GASMET DX-SERIES

Sample Out

Figure9

1 79 18F-8
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1 SAMPLE IN
GASMET
2 SAMPLE OUT
35
351
100 - 240 VAC 50 - 60 Hz (UPS)
12 VDC
GASMET™ standard CEE-22 plug
3.5.2
(Table 1) Service manual
Tablel  GASMET 5*20 mm
Fuse location Fuse 1D number Protects
IEC Inlet unit 4.0 AT F1 & F2 Mains protections
3.6

GASMET™ DX-SERIES

3.6.1 ( )
CALCMET™ for windows

3.6.2 RS232C

DX-SERIES RS 232 “CALCMET™ for

Windows

20 1 79 18F-8
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Main switch 12 WD

Serial
RS 232
Power connectar Purge fitting
Figure1l0  GASMET™ DX-SERIES
1 79 18F-8 21
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4
4.1
GASMET™ GASMET™

1

2

3

4

50°C

5

6

4.2

Table 2

Table 2

Maintenanceinterval M aintenance wor k

1 week Visual inspection andsample conditioning system
inspection (according to the instructions given by
manufacturer(s) of the system components)

Approximately 6 months sample cell inspection
(performed by trained service personnel)

18 ... 60 months Replacement of optoelectronic components
(performed by trained service personnel)

GASMET™ ( )
H,O
22 I 79 18F-8
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4.3

4.4

“GASMET™ service manual”

1 79 18F-8 23
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)
CALCMET for Windows
5.1
Figure 9  Figure 10
5.2
Calcmet for Windows SETUP.EXE
e Create the following folders to your hard disk:
C:\CalcmetLibrary\ (recommended folder for Reference spectra)
C:\CalcmetSamples\ (recommended folder for Sample spectra)
C:\CalcmetResults\ (optional for analysis results)
C:\CalcmetResidual\ (recommended folder for Residual spectra)
C:\CalcmetBKGs\ (recommended folder for Background spectra)
C:\Program Files\T emet\Calcmet\
CALCMETW.EXE The executable main program file
DLPORTIO.DLL Application extension file
PCI-DASK.DLL Application extension file
CALCMETW.INI Configuration settings file

CALCMETW.MET Preset method definitions
CALCMETW.HLP Help file

DEFAULT.LIB Default analysis settings
DEMO.LIB Demo analysis settings (optional)
5.2.1
(reference spectra) (*.REF)

C:\CalcmetLibrary\.
(*.LIB) C:\Program Files\Temet\Calcmet\

CALMET [OPTIONS]|[APPLICATION]
5.3 GASMET
. 115 VAC 60 Hz.
24 1 79 18F-8
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= EmEflnslrumEnii

( 30~45 180
°C
54
CALCMET for Windows RS232
CALCMET for windows manual
54.1 CALCMET
CALCMET software C:\Program
Files\Temet\Calcmet\CALCMETW .EXE.
(Figure 11) Table 3.

Welcome to Calcmet

cow1

Figure 11

CALCMETW.INI
CALCMETW.INI

“STARTING CALCMET; Please wait...”.

1 79 18F-8 25
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Table 3

Calcmet

Parameter

ANALYZER
SERIAL NUMBER

SERIAL PORT

BAUD RATE

ABSORPTION
PATH LENGTH

SAMPLE CELL
TEMPERATURE

SCANNING
FREQUENCY

RELAY CARDS

COM1/COM2/
COM3 / COM4

9600 / 57600 /
115200

4cm / 10cm / 40cm /
60cm/1.2m/2m/
2.5m/5m

40C /50C/120C/
180C

1 x2Hz /2 x2Hz / 4
x2Hz / 5 x2Hz

None/1/2/3

Serial number of the GASMET analyzer.

Serial port on the PC where GASMET
analyzer is connected.

Baud rate for communicating with GASMET.
This value must match the analyzer setting.

Absorption path length of the GASMET
sample cell.

Temperature settings of the GASMET sample
cell.

Scanning frequency of the GASMET
analyzer.

How many optional ACL-7225 relay cards are
installed in the PC.

ANALOG OUTPUT None/1/2 How many optional PCI-6208 analog output
CARDS cards are installed in the PC.
ANALOG INPUT None / 1 How many optional PCI-9112 analog input
CARDS cards are installed in the PC.
PCMCIA CARD Hardwgre address of the 'optior?al DAQP-12H
ADDRESS analog input card. After installing the card
the address of the card can be found from the
Windows Control Panel / System. The
address must be entered as a decimal number.
. 1 hour
54.2
Options Measuring Times
26 1 79 18F-8
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Table 4 measuring times
Action Commands
1 Open the measurement parameters [OPTIONS] [MEASURING TIMES]
dialog.
2 Update the parameter values.
4 Exit the dialog. <OK>
543
«C )
N, O,
Measure Zero Calibration
Options Measuring times Sample measuring
time (9)
Table5
Action Commands
1 Set the Background measuring [OPTIONS] [MEASURING TIMES]
time if necessary.
Set the sample measuring time. The
background measuring time will be set
automatically according to the sample
measuring time.
<OK>
2 Measure the background. [MEASURE] [ZERO CALIBRATION]

Figure 12

1 79 18F-8 27
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Figure 12 ( )
Figure 12. 2350 cm-1 COy
1300 to 1800 cm-1
544
544.1
Measure Sngle
Table 6
Action Commands
1 Set the sample measuring time. [OPTIONS] [MEASURING TIMES]
Set the sample measuring time  if
necessary. If you change the time longer
the background should be remeasured.
<OK>
2 Measure the sample. [MEASURE] [SINGLE]

28
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5442
Measure Continuous
<Cancel>
Measure

Measuring time Measurement time (S)

Table 7
Action Commands

1 Set the measuring parameters: [OPTIONS] [MEASURING TIMES]

measuring time  measurement

interval  and sample cell flush Set the measuring parameters  if

necessary. If you change the measuring

time. :

time longer the background should be
remeasured.
<OK>

2 Start continuous measuring. [MEASURE] [CONTINUOUS]

3 Stop continuous measuring. <Cancel>

545

Hardware Status

interferogram center  the maximum peak height

interferogram peak height

1 79 18F-8 29
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Table 8 hardwar e status
Action Commands
1 View hardware information [VIEW] [HARDWARE STATUS]
2 Exit display <OK>
54.6
CALCMET

55 Sample CALCMET session

sample spectrum  background spectrum reference spectra

reference spectrum library reference spectrum

551 Step 1:

analysis library

Edit Reference Library
ON OFF
55.2 Step 2:
N,
30
24
Measure Background

5.5.3 Step 3:

measuring time Options Measuring Times Sample
Measuring Time (S) 20 1

Measure Sngle

30 I 79 18F-8
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554 Step 4:
residual graph View Residual
residual graph residual
residual <0.01
result display maximum residual number
1 79 18F-8 31
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6

“Analyzer inspection” sheet

2. 3.1.2 GASMET™

5. CALCMET for Windows ( 5.2 ) CD
D:\Test\ Calcmet.bkg file C:\Program Files\Temet\Calcmet\.

8. 20  measuring time

9. GASMET FT-IR Gas Analyzer

32 1 79 18F-8
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6.1 GASMET FT-IR

GASMET Model: Date of delivery:
Representative

Serial number: Company:

1. Condition of the shipping box

O Correct

O Remarks

2. Contents of the GASMET ™ package
O Correct
O Remarks

3. Visual inspection

O Correct

O Remarks

4. Software

O Software installed from the Software CD

O Software runs correctly

O Factory measured background file calcmet.bkg moved from the Software CD to the external
computer

4. Hardwar e Status parameters

Time measured: Interferogram Center:
Status: Interferometer Temp.:
Source Intensity: Sample Cell Temp.:
Interferogram Height: Software version:

5. Sample spectrum succesfully measured (20 sec) with pure nitrogen using factory measured
background and saved on the floppy disk

O Yes

O No

Attach the sample spctrumto this form

Name:

Position:

Date:

Send copy of thisfilled GASMET FT-IR Gas Analyzer Inspection Sheet to Temet Instruments
Headquartersby fax mail or E-mail. See the numbers on the bottom of the page.

1 79 18F-8 33
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Absorbance A measure of the amount of infrared radiation absorbed by a sample gas
as a function of frequency.

Beamsplitter A component in the interferometer that reflects half of the infrared
radiation and transmits the other half.

Beer's law The law stating that the absorbance is linearly proportional to the
concentration of the gas (see page 10).

Detector The component that measures the intensity of the infrared radiation and
converts this value into electrical signal.

Fourier The mathematical algorithm to get spectral data out of the

transform interferogram. The algorithm transforms the intensity as a function of

time values to intensity as a function of wavelength.

Infrared Electromagnetic radiation that has wavelengths ranging from 0.75 um to
1000 pm (14000 - 10 cm-1).

Interferogram  The measured intensity as a function of optical path length difference

Interferometer  The device that produces interference signal of the infrared radiation.

Noise Detected signals that don't come from the sources that we actually want
to measure.

Reference A spectrum that is used as a known reference when determining the

spectrum concentrations of unknown gas components.

Resolution The degree to which different frequencies can be distinguished from
each other.

Signal-to-noise The ratio of the amplitude of the actual measured signal to the
ratio amplitude of the noise at the same point.

Spectrum A graph that shows the transmission of the infrared radiation through
the gas as a function of wavelength

Transmittance  The ratio of the infrared radiation transmitted through the sample gas to
the amount of the infrared radiation entering the sample gas.

Wavelength Another form of expressing the frequency of the infrared radiation: the
distance between two peaks in the oscillation.

Wavenumber  Number of wavelengths in a centimeter. For example  if the

wavelength is 10 um  the corresponding wavenumber is 1000 cm-1.
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