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1.  ︢  

כֿ  ṇ ṇ ṇ ףּ ךּ ךּבֿ קּ ︡

טּ צּ ךּ︠פֿלּ ︣Ḯ ףּ ךּ ḭ פֿ אל

︣ ףּלּ ךּ ︡ בֿ ︣Ḯ 

ףּ  ךּ ךּבֿ קּ ︡ ṇ ṇ ṇ ISO9001

וֹ ALICAT ṕ Ṗ אל ḭNISTṕ

Ṗ ṇ ṕ Ṗ

אל ︣Ḯ 

 ṇ ṇ ︣Ḯ צּ

צּ ḭקּ פּ

︡ ︣Ḯṕ ṇ ḱ Ṗ 

פֿ  ︡ ︡ אל ḭ פֿשּ︡ שּ

Ḯךּאל שּ︡ ︣Ḯ ḭ

︣ פֿ שּ  Ḯךּאל
 
כֿ ︡ ︣Ḯ 

ḱMC/MCR ṇ Ḳ ṇ ṇ ṇ 

ḱMCS/MCRS ṇ Ḳ ṇ ṇ ṇ 

ḱMCW/MCRW ṇ Ḳ ṇ ṇ ṇ 

ḱMCV/MCVS ṇ Ḳ ּק ṇ ṇ ṇ(MCVS Ṗ 

ḱMCP ṇ Ḳ ṇ ṇ ṇ 

ḱMCD/MCRD ṇ Ḳ ṇ ṇ ṇ 

 

2.   

שּ︡ ףּ ךּךּ שּ ḭ כֿ פֿ שּ  Ḯךּאל
 
ḱ פֿ שּ כḮֿךּאל נּ צּ צּ ︣Ḯ 

ḱMC/MCR, MCS/MCRS ṇ Ḳ 0.7MPa(G) [ 100PSIG]  

ḱMCW/MCRW ṇ Ḳ 0.2MPa(G) [ 30PSIG]  

ḱMCV/MCVS ṇ Ḳ 0.7MPa(G) [ 100PSIG ]  

ḱMCP ṇ Ḳ 0.55MPa(G) [ 80PSIG]  

ḱMCD/MCRD ṇ Ḳ 0.7MPa(G) [ 100PSIG ]  
 
ḱ ( ) ︡ פּ ︣ לּ ︡ שּ Ḯךּאל ︡ פּ ︣ 

שּ  ︡ צּ ︣ לּ ︡ שּ Ḯךּאל ︡ ḭ  צּ

 ḭ ṇ ṇ ṇ ︡כֿ ︣Ḯ ṇ ḭ צּ ︣Ḯ 

 ( ṇ ḲMCW/MCRW 100kPa(D) [15PSID] ḭ 275kPa(D) [40PSID] )  
 
ḱ ︣ ︡ḭ ︡ שּ  Ḯךּאל
 
ḱ פֿ שּ Ḯךּאל צּ ︣Ḯ 
 
ḱ ︠ ḭ ḭ ṇ ṇ וֹ  

ךּ  שּ Ḯךּאל ṇ ṇ ︡ḭ ךּ︡ צּ נּ ךּ  

 ︣Ḯ צּ ︣Ḯ 
 
ḱ שּ︡ ḭקּ ︡ פֿ שּ   Ḯךּאל
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ḱ פֿ שּ Ḯךּאל נּ צּ ︣Ḯ 
 
ḱMCD/MCRD פֿ שּ Ḯךּאל אלצּ  צּ︣

ףּ  נּ Ḯ 
 
ḱMCS/MCRS ṇ ףּ MCVS ṇ ףּ צּ ︠  

 ︡ ךּ אל ךּ שּ Ḯךּאל צּ ︣Ḯ 
 
ḱ טּ ︡ שּ Ḯךּאל צּ ︣Ḯ 
 
ḱ שּ︡ שּ Ḯךּאל צּ ︣Ḯ 
 
ḱ ︡ ךּ שּ  Ḯךּאל

 

3.   

 

 
< אל ︣>  

4.   

טּצּ ︣ ︡ שּ ḮMCךּאל ṇ ṕMCḭMCSḭMCWḭMCVḭ

MCVSḭMCPḭMCDṖ וֹ ︣Ḯ MCR ṇ ṕMCRḭMCRSḭ

MCRWḭMCRDṖ צּ לּ ︡ שּ Ḯךּאל צּ ךּ ḭ ṇ

ṇ ︣ טּצּ ︣Ḯ וֹ ףּ ךּ ṇ

︡ שּ Ḯךּאל ףּ טּ Ḯ  
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5.   

ḱ תּ וֹ ךּ ︣Ḯ  לּ

אל  ךּ לּ ︡ שּ  Ḯךּאל
 
ḱ ︡ שּ Ḯךּאל (FLOW) לּ ︡ שּ  Ḯךּאל
 
ḱ ︢ ︣Ḯ ︣ פֿ שּ  Ḯךּאל
 
ḱ צּ M5(10 -32 ) 1/8  NPT ︢ צּ ︡ ︣Ḯ 

כֿ  ףּ ︢ צּ O ṇ אל ךּ ︣ ṇ ṇ ṇ ︣Ḯ 
 
ḱM5(10-32) ṇ תּ ṇ ṇ פֿ שּ Ḯךּאל ḭ 

 ṇ ṇ שּ ḭ ṇ תּ ḭ ︢ 2  

וֹטּ  ךּ שּ Ḯךּאל בֿ ḭ ︣Ḯ 
 
ḱ ṇ ṇ ︡ ךּ שּ כḮֿךּאל צּ ︣ ḭנּ  

 ︣Ḯ 
 
ḱ ︣ ḭ ︢ ךּ ṇ קּ ךּ ךּ שּ  Ḯךּאל
 
ḱ תּ ḭ ṕ Ṗ ṇ כֿ ︡ ︣Ḯ 
 

ṇ  1SCCM Ḳ 5 mͫ ṇ 

ṇ  2SCCMṌ1SLPMḲ 20 mͫ ṇ 

ṇ  1SLPM Ḳ 50 mͫ ṇ 

 

6.   

ḱ ṇ ︡ ךּ ︣Ḯ פֿ שּ  אל

Ḯךּ  נּ פֿ ḭ ( )  

 ︡ḭ ︡ פֿ שּ  Ḯךּאל

 

ḱMC/MCR, MCS/MCRS ṇ Ḳ 0.7MPa(G) [100PSIG]  

ḱMCW/MCRW ṇ Ḳ 0.2MPa(G) [30PSIG]  

ḱMCV/MCVS ṇ Ḳ 0.7MPa(G) [100PSIG]  

ḱMCP ṇ Ḳ 0.55MPa(G) [80PSIG]  

ḱMCD/MCRD ṇ Ḳ 0.7MPa(G) [100PSIG]  

 

ḱ פּ ךּ לּ ︡ שּ Ḯךּאל נּ ︣Ḯ 

ḱ ךּ ︣ כֿ וֹפּ שּ  Ḯךּאל

 ṕ ךּ ︡ שּ  Ṗךּאל

 

< >  

ḱ ḭּף ṇ ṇ ḭנּ ףּ  

 ︣ פֿ שּ  Ḯךּאל
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7.   

7.1. ףּ   

טּ

︡ ︣Ḯ ṇ

(ṧ)צּ ︣Ḯ 

MC Ḳ12Ṍ30VDC 250mA  

 ṕ 15Ṍ30VDC 250 ỲAṖ 

MCR Ḳ24Ṍ30VDC 750mA  

< >  

ḱ ṇ ︡ ךּ שּ Ḯךּאל צּ ︣ טּצּ ︣Ḯ 

 

ṥ DIN ︣ Ị ṕ ṖṦ 

  ṇ  

1   4-20mA   

2 5.12V   2   

3 RS-232C  / RS -485 ( -)   

4 ṕ Ṗ  

5 RS-232C  / RS -485 (+)   

6 0-5VDC 0-10V DC   

7 ṕ+Ṗ  

8 GNDṕ / Ṗ  

< >  

ḱ 1-6 ︡ ךּ לּ ︡ שּ Ḯךּאל צּ ︣Ḯ 

 

 

 

 

 

 

 

ṥ ︣ 6 ṕ ṖṦ 

  ṇ  

1 ṕ+Ṗ  

2 RS-232C  / RS -485 (+)   

3 RS-232C  / RS -485 ( - )   

4 ṕ Ṗ  

5 GNDṕ / Ṗ  

6   

Ṯ ṯ 

ḱ שּ︡ שּ Ḯךּאל צּ ︣Ḯ  

- Iḭ - IO פֿ Ỉ

צּ אל ︣Ḯ (-X) פֿ

ḭ ḭּף DIN כֿצּ

︣Ḯ 
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7.2.  ṕ Ṗ 

צּ נּ ︣Ḯ 0-5VDC ︣Ḯ 

ךּ P.9ṡ7.1 ףּ  Ṣ ︡ שּ  Ḯךּאל

 

0Ṍ5VDC  

DIN 2 5.12VDC צּ

אל ךּ ︣ 50k͘

ṇ ṇ ︣ כֿ

צּ נּ ︣Ḯ 

ṕẑSETPT SOURCEּצ ANALOG Ṗ 

 

ḭAUTO TAREּצ ON Ệ

GND 2 ︣ כֿ TAREּצ

נּ ︣Ḯṕ0 ︣Ṗ 

 

0Ṍ10VDC  

0Ṍ10VDC 4 ḭGND 8 ︡ שּ  Ḯךּאל

 

ỆṌ20mA  

4Ṍ20mA 4 ḭGND 8 ︡ שּ  Ḯךּאל

 

ẑ ︣Ḯ GND 250͘ טּצּ ︣Ḯ 

 

< >  

ṇ ︡ ךּ שּ Ḯךּאל צּ ︡ḭ ︣Ḯ 

︡ ṇ ︡ וֹ ךּ ḭ ṇ ḭ

︡ שּ  Ḯךּאל
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7.3.   

ḭּף RS-232C ︡ ךּ ︣Ḯ ḭ

0Ṍ5VDC ︡ ︣Ḯ ḭ ḭ ︡ ṕֿ︣פ ︣ṖḮ 

 

7.3.1.   

0-5VDC ︡ ךּ ︣Ḯ ṇ 5.0 VDC ︡ ︣Ḯ  

1-5VDCḭ0-10VDC ḭ4-20mA קּ ︣Ḯṕֿפ ︣ḮṖ 

︡ ︣Ḯ 

ẑ 15VDC צּ ︣Ḯ 

 

 
0-5  

ṕ Ṗ 

0-10V  

( Ṗ 

1-5V  

ṕ Ṗ 

4-20mA  

ṕ Ṗ 

0 0V 0V 1V 4mA  

ṇ  5V 10V  5V 20mA  

 

7.3.2.  2 ṕ Ṗ 

2 ︣ כֿ צּ קּ ︣Ḯ 1 6-8 ḭ 2 2-8

פּ ︡ ︣Ḯ 0-5VDCḭ0-10VDCḭ1-5VDCḭ4-20mA קּ ︣Ḯ 

 

< >  

ḱ ףּ ṇ פֿ ︣Ḯ ךּ  

 ṕ Ḳ0-5VDCḭ ṇ Ḳ Ṗ ︣Ḯ 

ḱ Ỉ ︣Ḯ 
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7.3.1.  RS-232C ṕ Ṗ/RS -485 ṕ Ṗ 

RS-232C ︡ ךּ ︣Ḯ ︡ ︣ḮRS-485

︣Ḯ 

 

 

DIN 8  

  

3 RS-232C  / RS -485( -)  

5 RS-232C  / RS -485(+)  

8 GND 

 

 

 

 

 

 

D 9  

  

2 RS-232C  / RS -485( -)  

3 RS-232C  / RS -485(+)  

5 GND 
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8.   

8.1.  TFT ṇ ṕ ḲTFTṖ 

TFT ṇ קּ LCD ︡ ךּ ︣Ḯ 

טּצּךּ ︣Ḯ 

 

 

ḭ ḭ ḭ Ệ ︡ ︣Ḯ 

 Ḳ ṇ ︡ ︣Ḯ 

 Ḳ ףּ ṇ ︡ ︣Ḯ 

 Ḳ צּ ṇ ṇ ṇ ︡ ︣Ḯ 

 Ḳ ṇ ḭ ףּ ︡ ︣Ḯ 

 

LCD  

1Ṍ11 צּ קּ ︣Ḯ1 צּ ḭ11שּ צּ שּ ︣Ḯ 

 

ON/OFF  

ALICAT צּ ךּ ︣Ḯֿכ כֿ︣ ON/OFF ︣

כֿ צּ קּ ︣Ḯ 

 

 

  

MC/MCS/MCW/MCP/MCV/MCVS  

 

MCR/MCRS/MCRW  

 12Ṍ30VDC 24Ṍ30VDC 

 290mA  12VDC 

250mA  24VDC 

780mA  24VDC 
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8.2.  ṇ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ṥ Ṧ 

︡ ︣Ḯ

︣ צּ

שּקּ אל ︣Ḯ 

SETPT ( )

︡ ︣Ḯ 

MENU ṇ ︣Ḯ 

ṥ Ṧ 

ḭMENU

︣

︣Ḯ 

MENU ︣ ṇ

︣Ḯ 

ṥ ṇ Ṧ 

ṇ ︡ ︣Ḯ ṇ

︡ ︣Ḯ 

MAIN ︣ ṕ

Ṗ ︣Ḯ 

ṥ ON/OFF Ṧ 

ALICAT צּ

ON/OFF ךּ ︣Ḯ

פֿ︣ ONḭOFF צּנּ

נּ ︣Ḯ 
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8.3.  MAIN ṕ Ṗ 

ON ︣Ḯ ( ) ḭ ḭ צּ אל ︣Ḯ 

MENU ︣ ṇ ︡ ︣Ḯ 

8.3.1.   

 

︡ ︣Ḯ

PSIA ︣Ḯ ︣

︡ ︣Ḯ צּ ︣

צּ נּ ︣Ḯ 

 

 

ךּ ︡ ︣Ḯ

ṹ אל ︣Ḯ ︣

︡ ︣Ḯ צּ ︣

צּ נּ ︣Ḯ 

 

 

 

ṕVolumetric Flow Rate Ṗ ︡ ︣Ḯ CCMṕ LPMṖ ︣Ḯ

︣ ︡ ︣Ḯ צּ

︣ צּ נּ ︣Ḯ 

 

 

ḭּף ṕMass Flow Rate Ṗ ︡ ︣Ḯ SCCMṕ

SLPMṖ ︣Ḯ ṕSTP NTPṖ ︡ ︣Ḯ

︣ ︡ ︣Ḯ צּ ︣

צּ נּ ︣Ḯ 

 

ṕ Ṗ 

ṕSet Point Ṗ ︡ ︣Ḯ ︣

︡ ︣Ḯ 

 

< >  

ףּ לּ ḭ ￼ ךּ︡ ( ) ︡ שּ  Ḯךּאל

 

< >  

ṇ ṇ ︡ ṇ ṇ ṇ ︣ ḭ ṕ

ṇ ṧ28%Ṗ נּ טּצּ ︣Ḯֿכ ︣ כֿ ︣Ḯ 

כֿ ḭ ךּ ḭ צּ ︢ ︣ ḭ 

︡ שּ  Ḯךּאל
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8.3.2.   

Ễ ︣ צּ נּ ︣Ḯ 

 

Set button eng units ṕButton engineering units Ṗ 

אל ךּ ︡ ︣Ḯֿכֿכ  

ṇ אל Ḯ וֹ ︡ ךּ  

︡ ︣Ḯ 

 

Set device eng units ṕDevice engineering units Ṗ 

אל ךּ ḭּף ṇ ︡ ︣Ḯ 

Set button eng units ּצ ךּ ḭֿכ ṇ 

Show device units ︣Ḯ 

 

Show device units  

Set button eng units צּ ךּ Set device  

eng units ּכֿצ ṇ ︣Ḯֿכ ṇ ︣  

Set device eng units אל ךּ ︣Ḯ 

 

Ṯ ṯ 

[UP/DOWN] ︡ ︣Ḯ[PAGE] ṇ  נּ

︣Ḯ[SET] ︡ ︡ ︣Ḯ ךּ  

[CANCEL] ︡ ︣Ḯ 

Set device eng units ḭ ṇ צּ  

אל ︣Ḯ ︣  [SET]ḭ ︣  [CANCEL] ︡ שּ  Ḯךּאל

 

8.3.3.  ṇ  

ṇ ṇ ṇ ṇ ךּ ︣Ḯ 

 

ṇ    

MOV ṇ ּצ ṇ ṇ ṇṕ128% Ṗ 

VOV ṇ ּצ ṇ ṇ ṇṕ128% Ṗ 

POV ṇ ּנ צּ ךּ  

TOV ṇ ּנ צּ ךּ  

TMF  ּצ ẑ ךּ (TOT) קּ  

OVR  ּצ ṇ ṇ ṇ  ẑ (TOT) קּ  

LCK  ṕ נּ Ṗ 

 

ḱ ṇ ṇ ṇṕMOV, VOV, POV, TOV Ṗ 

צּ ( ) נּ ףּ ḭ צּ נּ ךּ ךּ ︣Ḯ

לּ ︡ שּ Ḯךּאל ṇ ṇ ṇ צּ שּ צּ טּצּ ︣Ḯ 

ẑ צּ ךּ פֿ שּ  Ḯךּאל
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ḱ ṇ ṕ (TOT) קּ Ṗ 

TMFḲ צּ כֿךּ ︣Ḯ VOV ṇ ṇ ṇּצ

︡ ḭ צּ נּ שּ ḭ שּ

︣Ḯֿכ ṇ צּ ︡ ể ︡ שּ  Ḯךּאל

OVRḲ צּ ṇ ṇ ṇ︡ כֿ ︣Ḯ ṇ ṇ ṇ ךּ P.82  

ṡ22.4 . ṕ ḲTOTṖṢ ︡ שּ  Ḯךּאל

 

ḱ ṕLCKṖ 

צּ נּ ךּ ךּ ︣Ḯ ףּ נּ

︣Ḯ 
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8.4.  SELECT MENU ṕ ṇ Ṗ 

MENU ︣ ṇ ︡ ︣Ḯ ṇ

︣ ḭ ︡ ︣Ḯ 
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8.5.  CONTROLṕ ︣ Ṗ 

ṇ CONTROL ︡ ︣Ḯ ︣

ךּ ︣ 

 

 

 

 

 

 

 

 

 

8.5.1.  SETPT SOURCEṕ Ṗ 

( ) ︡ ︣Ḯ (RS-232C RS-485) ḭ

ףּ 3 צּ ︣Ḯ[ UP]ḭ[ DOWN] ︡ḭ[SET] ︡ ︣Ḯ

[CANCEL] ︡ ︣Ḯ 

 

Serial / FRONT PANEL Ḳ 

︡ ︣Ḯ 

 

ANALOGḲ 

︡ ︣Ḯ 

 

< >  

ANALOG ḭ צּ ṇ  

צּ ︣Ḯ 

ךּ P.81ṡ22.1  

Ṣ ṡ Ṣ ︡ שּ  Ḯךּאל

 

8.5.2.  SET PTṕ Ṗ 

︡ ︣ḮSETPT SOURCE צּ Serial/ FRONT PANEL

︣Ḯ[ UP]ḭ[ DOWN] ︡ḭ[ SELECT DIGIT ] ךּ ︣Ḯ[ SET]

︡ ︣Ḯ[ CLEAR] 0 ︡ ︣Ḯ ḭ [BACK/  

CANCEL] ︡ ︣Ḯ 

 

< >  

צּ ךּ ( Ể ) ︡ ךּ שּ Ḯךּאל

︡ ḭוֹ צּ ︣Ḯ

︣ צּ ︣Ḯ )ךּ אל (ךּ ￼ 0 ︡

שּ  Ḯךּאל
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8.5.3.  LOOP VAR ṕ Ṗ 

ṇ ṇ ךּ ︣Ḯ[ UP]ḭ[ DOWN] ︡ḭ[SET] ︡ ︣Ḯ

[CANCEL] ︡ ︣Ḯ 

 

Mass Flow Ḳ 

ṕ ṇṖּצ לּ ︡ ︣Ḯ

︣Ḯ 

 

Volumetric Flow Ḳ 

צּ לּ ︡ ︣Ḯ

︣Ḯ 

 

Abs Pressure Ḳ 

צּ לּ ︡ ︣Ḯ

︣Ḯ 

 

ẑMass Flow Volumetric Flow פּ Abs Pressure ︣ צּ כֿ

טּצּ ︣Ḯֿכ PID P ( ) D ( ) ︡ שּ  Ḯךּאל
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8.5.4.  PID  

ṇ ṇ ︡ ךּ ︣ ︣Ḯֿכ

ḭ ṇ ṇ ṇ ḭ ︡ ︣Ḯ טּ ṇ

קּ לּ ṇ אל צּ אל ךּ ︣Ḯ ︡ ךּףּ

צּ ︢ ḭֿכ ︣ כֿ ︣ כֿ טּצּ ︣Ḯ 

 

ớ ( )Ḳ 

︡ ︡ ︣Ḯ

צּ ךּקּ שּ קּ ︣Ḯ ︡ רּ︣קּ

ṇ ṇ ṇ ḭ︡כֿ צּ ︣Ḯ 

 

I ( )Ḳ 

︡ ︡

︣Ḯ ︡שּ ︣Ḯ צּ ךּקּ צּ

שּ ︣Ḯ 

ẑLOOP TYPE צּ PD/PID CONTROL ￼ I 0

︡ שּ  Ḯךּאל

ỏ ( )Ḳ 

︡ ︡ ︣Ḯ ḭנּ צּ

︡ ︣Ḯ ︡ צּ רּ︣קּ צּ ︢ḭ צּ

︣Ḯ 

 

< >  

ớ ( ףּ( D ( ) ︣ ḭ ￼ ︡ פּ שּ  Ḯךּאל

 "P/D/I Values" ֿפ שּ  Ḯךּאל

 

LOOP TYPEḲ 

︡ ︣Ḯ PD/PID CONTROL ︡ שּ  Ḯךּאל

 

PD/PID CONTROLḲ 

Alicat ṇ ṇ ṇ ︣Ḯ

לּ P ( ףּ( D ( ) ︡ שּ Ḯךּאל

I ( ) ￼ 0 ︡ שּ  Ḯךּאל

 

PD2I PID CONTROL Ḳ 

2 ︡ MCD ṇ לּ

︣ ︣ḮI ( ) צּ ︣Ḯ 
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8.6.  ABOUTṕ Ṗ 

ṇ ABOUT ︡ ︣Ḯ ךּ ︡ ︣Ḯ 

 

8.6.1.  DEVICE INFO ṕ Ṗ 

︡ ︣Ḯ ḭ ḭ ḭ ḭ

ḭ ṇ צּ קּ ︣Ḯ 

 

8.6.2.  MFG INFO  ṕ ṇ ṇ Ṗ 

ṇ ṇ ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.6.3.  DEVICE INFO ṕ Ṗ 

︡ ︣Ḯ

︣ כֿ צּ קּ ︣ḮPAGE ṇ נּ

צּ נּ ︣Ḯ צּ קּ ︡ ︣Ḯ 

 

BACK  

︣Ḯ 

 

MAIN  

︣Ḯ 
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8.7.  TARESṕ  Ṗקּ

ṇ TARES ︡ ︣Ḯ 

 

8.7.1.  TARE FLOW  

TARE ךּ ︣Ḯ[TARE FLOW] ︣

ṇ צּ אל ḭ[SET] ︣ TARE צּ אל

Ể ︣Ḯֿכ ︡ ︣ ḭ

￼ צּ ךּ שּ Ḯ[CANCEL] TAREךּאל

︡ḭ ︣Ḯ 

 

 

 

 

 

 
 

8.7.2.  AUTO TARE  

TARE (ON)ḭ (OFF) ︡ ︣Ḯ (ON) ︣ḮAUTO TARE ḭ

 "Ể" 2 וֹ וֹ צּ ︢ ḭ TAREṕ Ṗקּ ךּ ︣Ḯ

צּ Ệ GND Ễ ︡ שּ  Ḯךּאל
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8.8.  BASIC CONFIG  

ṇ BASIC  CONFIG ︡ ︣Ḯ 

כֿ ṡ Ṣḭṡ Ṣḭṡ Ṣּצ נּ ︣Ḯ 

 

8.8.1.  GASṕ Ṗ 

ḭ 98 צּ אל

ךּ ︣Ḯ COMPOSER ṇ

︣ כֿ צּ קּ ︣Ḯ 20 קּ ︣Ḯ 

 

Recent  

אל  Ḯ 8 ︡ ︣Ḯ 

Factory Custom  

ףּ  פֿ טּ ︡ Ḯ 

COMPOSER User Mixes  

 Composer ︡ Ḯ 

Pure Corrosive ṕ Ṗּף Reffigrant ṕ Ṗ

MCS ṇ אל ︣Ḯ 

 

ךּ ṡ12 . ṕNIST REFPROP 9 dataṖṢ

︡ שּ  Ḯךּאל

 

Ṯ ṯ 

[UP]ḭ[DOWN]  ṇ ︡ ︣Ḯ[PAGE]  ṇ

נּ ︣Ḯ[SELECT]  ṇ ︡ ︣Ḯ

ṇ צּ אל ︣Ḯ[UP]ḭ[DOWN]  

︡ḭ[SET]  ︡ ︣Ḯ ḭ ︣Ḯ 

אל צּ אל ︣Ḯ 

ḭ ể  [BACK] ףּ 

[CANCEL]  ︡ ︣Ḯ 
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8.8.2.  GAS > COMPOSERṕ ṇ Ṗ 

אל ךּ ṇ ︣ כֿ צּ קּ ︣Ḯ 5 צּ

︣Ḯ0.01% ︡ ︣Ḯ ṇ 20 ṇ ︣Ḯ 

 

< ṇ >  

COMPOSER User Mixes ︡ ︣Ḯ 

Add Mix ︡  [ SET] ︡ ︣Ḯ 

 

 

 

 

 

 

 

︡ ︣Ḯ[ UP]ḭ[ DOWN] ּנḭ

[ NEXT LETTER] ︡ ︣Ḯ[ CHANGE CASE] 

ḭ צּנּ קּ ︣Ḯ[ SET] ︡

︣Ḯ 

 

 

 

 

 

 

 

[ ADD GAS] ︡ḭ ︡ ︣Ḯ 
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︡ ︣Ḯ 

[ UP]ḭ[ DOWN] 

]ḭנּ SELECT DIGIT ] 

︡ ︣Ḯ[ SET] 

︡ ︣Ḯ 

 

︡ḭ

ךּ ︣Ḯ 

 

 

 

[ SAVE] ︡ ︣Ḯ 

 

 

 

 

 

 

 

 

  < ףּ >  

  1) [ GAS OPTNS] ︡ ︣Ḯ 

  2) ︡ ךּ ︡ [ EDIT % ] ︡ שּ  Ḯךּאל

  3) ︡ ךּ ḭ ḭ[ DELETE GAS] ︡ שּ  Ḯךּאל

  4) ḭ[ DONE] ︡ שּ  Ḯךּאל

 

CREATE SIMILAR Ḳ 

︡ ṇ  ךּ

︣Ḯֿכ ṇ  נּ

︣Ḯ1 כֿ כֿ נּ Ḯ 

 

CREATE NEW Ḳ 

ṇ ︡ ︣Ḯ 

 

SELECT MIXTURE Ḳ 

︡ ︡ḭ ︣Ḯ 

 

[MAIN] ︣Ḯ 

 

︡ ṇ COMPOSER User Mixes פּ קּ ︣Ḯ 
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8.8.3.  DEVICE UNIT ṕ Ṗ 

︡ ︣Ḯ 

 

[UP]ḭ[DOWN] ︡ ךּ ︡ḭ 

[SELECT] ︡ ︣Ḯ 

ẑMass Totalizer ḭTotalizer Time

אל ︣Ḯ 

 

[UP]ḭ[DOWN] ︡ ︣Ḯ[PAGE] 

ṇ נּ ︣Ḯ[SET] ︣ ṇ צּ אל ḭ

 [SET] ︣ ︡ צּ אל ︣Ḯ[CANCEL] 

︣Ḯ 
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8.8.4.  STP/NTP ṕ Ṋ Ṗ 

ṕ ṇṖ ףּ צּ

נּ ︣Ḯ 

tan T Ḳ ︣ḮS צּ ︣Ḯ 

 [ ḲStan T = 20.00000]  

Stan P Ḳ ︣ḮS צּ ︣Ḯ 

 [ ḲStan P = 14.69595]  

Norm T Ḳ ︣ḮN צּ ︣Ḯ 

 [ ḲNorm T = 00.00000]  

Norm P Ḳ ︣ḮN צּ ︣Ḯ 

 [ ḲNorm P = 14.69595]  

Ref temp units ḲStan T ףּ Norm T ︡

︣Ḯ[ ḲRef temp units  = ṹ]  

ṕ ḰStan T 20 ṹḭNorm T 0 ṹ  ÛF ︡ ḭ 

Stan T 68 ÛFḭNorm T 32 ÛF ︣ḮṖ 

Ref pressure units ḲStan P ףּ Norm P

︡ ︣Ḯ[ ḲRef pressure units = PSIA]  

ṕ Ḱ14.7PSIA Torr ︡ ḭ760Torr

︣ḮṖ 

 

Ṯ ṯ 

[UP]ḭ[DOWN] ḭ[CHANGE] ︡ ︣Ḯ 

 

Ṯ ṯ 

[UP]ḭ[DOWN] ︡ḭ[SELECT DIGIT] ︡ ︣Ḯ[CLEAR] 0 ︡ ︣Ḯ 

[SET] ּצ ︣Ḯ ḭ  [BACK/CANCEL] 

︡ ︣Ḯ 
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8.9.  ADV SETUP  

ṇ ADV SETUP ︡ ︣Ḯ 

כֿ פּ ṡ ṇ ṕ ḭ ḭ ṖṢḭṡ

Ṣḭṡ Ṣּצ נּ ︣Ḯ 

 

 

 

 

 

 

 

 

8.9.1.  SENSOR SETUP ṕ ṇ Ṗ-  ZERO BAND / PRESS AVE / FLOW AVE  

 

ZERO BAND ṕ Ṗ 

ךּ ︣Ḯ ṇ % ︡ ︣Ḯֿכֿכ

︡ Ṿ ךּ Ể ︡ ︣Ḯ 0.0Ṍ

3.2% ︣Ḯṕẑ ףּ ṇ ︡ ḮṖ 

[ ḲZERO BAND = 0.0]  

 

PRESS AVEṕ Ṗ/ FLOW AVE ṕ Ṗ 

︣ ︣ כֿ פּ ︡ ︣Ḯ

ểṌ255 ︣Ḯ ︡ ṇ ךּ

︣Ḯ ṇ ︣Ḯ 

[ ḲPRESS AVE = 0 / FLOW AVE = 0]  

 

< >  

[UP]ḭ[DOWN] ︡ḭ[SELECT DIGIT]  

︡ ︣Ḯ[CLEAR] 0 ︡ ︣Ḯ ḭ[SET]  

︡ ︣Ḯ ḭ ḭ

[BACK/CANCEL] ︡ ︣Ḯ 
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8.9.2.  ṕCOMM SETUP Ṗԃ UNIT ID / BAUD  

ךּ ︣Ḯ 

 

UNIT ID ṕ ID Ṗ 

ID ︡ ︣Ḯ ︣ ︡

︣Ḯ AṌZ ︣Ḯ לּ

︣ ID ︡ שּ Ḯךּאל "Ẃ" ︣

ṇ ṇ ︣Ḯ 

[ ḲUNIT ID = A]  

 

BAUDṕ ṇ ṇ Ṗ 

ṇ ṇ ךּ ︣Ḯ 

[ ḲBAUD = 19200]  

 

 

ṮUNIT ID ṯ 

[UP]ḭ[DOWN] ּנ ︣Ḯ[RESET A] 

ID "A" ︡ ︣Ḯ[SET] ︡ ךּ צּ ID ︡

אל ︣Ḯ ḭ  

[BACK] ︡ ︣Ḯ 

 

 

 

 

 

ṮBAUDṕ ṇ ṇ Ṗ ṯ 

[UP]ḭ[DOWN] ṇ ṇ נּ ︣Ḯ[SET] ︡

ךּ ṇ ṇ צּ ︣Ḯ ṇ ṇ צּ ךּ

שּ ︣Ḯ ḭ

 [BACK] ︡ ︣Ḯ 

 

 

 

 

 

  



 31 

 

8.9.3.  DISP SETUP ṕ Ṗ-  LCD CONTRAST / ROTATE DISP  

ףּ ךּ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

LCD CONTRASNT ṕ Ṗ 

︡ ︣Ḯ 0Ṍ31 ︣Ḯ0 ḭ31שּ שּ

︣Ḯ[UP]ḭ[DOWN] ︡ḭ[SET] ︡ ︣Ḯ[RESET] 10 ︡

︣Ḯ ḭ  [BACK/CANCEL] ︡ ︣Ḯ 

[ ḲLCD CONTRAST = 11]  

 

ROTATE DISP ṕ Ṗ 

180Û ︡ ︣Ḯ ךּףּ צּ ḭ 180Û

︣ כֿ ︣ כֿ צּ קּ ︣Ḯ 

[UP]ḭ[DOWN] ︣ ︡פּ פּךּ ︡ ︣Ḯ[SET] ︡ צּ אל

︣Ḯ ḭ  [CANCEL] ︡ ︣Ḯ 

[ ḲROTATE DISP = Default -  0Û]  

 

Default -  0Û Ḳ ︣Ḯ 

Inverted -  180 Û Ḳ 180Û ︡ ︡ ︣Ḯ 
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9.  MCV/MCVS ṇ  ṇ ṇ ṇ 

MCV/MCVS ṇ ṇ ṇ ṇ ṇ

︡ ךּ ︣Ḯ ṇ 60Ṍ120psig  (41 5Ṍ825kPaG) ︡ שּ Ḯךּאל

︣ ḭקּ שּ Ḯךּאל ṇ ṇ ︣Ḯ 

︡ 3 ︡ ︣Ḯ 

 

 
 

 

 

  

3   

 

 

 

MCV ṇ ṇ ṇ 

ṕ Ṗ 

VCR  
VCR  
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10.  MCD/MCRD ṇ  ṇ ṇ ṇ 

2 ︡ ṇḭ ṇ ṇ ︣Ḯ 

 

 

 

ṕMass Flow (or Volumetric Flow) Control Ṗ 

 
 

קּ ṕInverse Mass Flow (or Volumetric Flow) Control with Vacuum Ṗ 
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ṕBidirectional Mass Flow (or Volumetric Flow) Control Ṗ 

 

 

ểṕFlowing  Absolute Pressure Control Ṗ 

 

 
 

2ṕDead -Ended  Absolute Pressure Control Ṗ 
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11.  RS-232C/RS -485  

11.1.   

ṇ ḭ צּ נּ ︣Ḯ 

פּ 57600 ,38400 ,19200 ,9600 ,2400   

ṇ  8  

 1  

 ︡ 

ṇ  ︡ 

 

11.2.  ṇ  

11.2.1.  ṇ  

ṇ ṇ ṇ ṇ טּצּ ︣Ḯ 

 

ḱ ṇ ṇ Ḳ 

  ︡ ︣Ḯֿכ ṇ RS-232C ︣Ḯ 

  ẑRS-485 כֿ ṇ ︡ ךּ Ḯ 

 

ḱ ṇ ṇ Ḳ 

  ︣ ︣ ךּ ︣Ḯ 

 

11.2.2.  ṇ  נּ

ṇ ṇ  Ḳנּ

 [ ] ẁẂṬẂ<CR>    ẑ<CR> ASCII ṇ 0Dh ︣Ḯ 

 ID "@" צּ  ḭ ṇ ṇ ︣Ḯ 

 

ṇ ṇ  Ḳנּ

 [ ] ẁẂṬ< ID><CR>  ẑ< ID> AṌZ ︡ ︣Ḯ 

 ID צּ אל ID ḭ ṇ ṇ ︣Ḯ 

 

ḰẁẂṬỌ<CR>  ID A" ḭ" צּ ṇ ṇ ︣Ḯ 

 

< >ể ể ︡ שּ  Ḯךּאל
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11.3.   

11.3.1.   

ṇ ṇ Ḳ ṇ ︡ ︣Ḯ 

ṇ ṇ Ḳ [ ] < ID><CR>  

 

ṇ ṇ ḭ ID ︡ ︡ ︣Ḯ

ID ︣ ︡ ︣Ḯ 

 

ḰỌ<CR>   ID "A" ︡ ︣Ḯ 

 

11.3.2.  ṇ  

ṇ ṇ ṇּפ ṇ ︡ ︣Ḯ 

 

ṇ ṇ Ḳ 

+014.70  +025.00  +02.0004  +02.0004  +02.0004  Air  

:  :  :  :  :  :  

Pressure  Temp  Vol.Flow  Mass Flow  Set Point  Gas 

ṕ Ṗ ṕ Ṗ ṕ Ṗ ṕ Ṗ ( )  ( )  
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ṇ ṇ TOT  Ḳקּ

︡ ךּ 6 צּ ḭ7 צּ ︣Ḯ 

+014.70  +025.00  +02.0004  +02.0004  +02.0004  +20.0000  Air  

:  :  :  :  :  :  :  

ṕ Ṗ ṕ Ṗ ṕ Ṗ ṕ Ṗ ( )  ṕ Ṗ ( )  

 

ṇ ṇ Ḳ 

A +014.70  +025.00  +02.0004  +02.0004  +02.0004  Air  

:  :  :  :  :  :  :  

ID  Pressure  Temp  Vol.Flow  Mass Flow  Set Point  Gas 

 ṕ Ṗ ṕ Ṗ ṕ Ṗ ṕ Ṗ ṕ Ṗ ( )  

 

ṇ ṇ TOT  Ḳקּ

︡ ךּ ỉ צּ ḭỊ צּ ︣Ḯ 

A +014.70  +025.00  +02.0004  +02.0004  +02.0004  +20.0000  Air  

 :  :  :  :  :  :  :  

ID  ṕ Ṗ ṕ Ṗ ṕ Ṗ ṕ Ṗ ( Ṗ ṕ Ṗ ( )  

 

ṇ ṇ ḭ ṇ ṇ ṇ ṇ ṇ ṇּצ ︡ ךּ  

ṇ ṇ ṕMOV,VOV,TOV,POVṖּצ אל ︣Ḯ 

 

11.4.  ( )  

︡ ︣Ḯ 

 

ṇ ṇ Ḳ [ ] ṻṻ< ><CR>  

ṇ ṇ Ḳ [ ] < ID> ṻṻ< ><CR>  

 < ID>G< ><CR>  

 

1ḰỌGểể<CR>   ID "A" O2 Ḯ 

2ḰỎṻṻỂ<CR>   ID "C" Air Ḯ 

 

ẑ ךּ P.42ṡ12. Ṣ ︡ שּ  Ḯךּאל
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11.5.  ( )  

ṇ ṇ ṇ ︡ ︣Ḯ ṇ ṇ ︣Ḯ 

 

Ṯ ểṯ 

 [ ] < ID> Ở< ><CR>  

 

ṥ ểṦ ID  "A" MC-1SLPM 0.5SLPM ︡ ךּ Ḳ 

 

 ỌỞỂ.ệ<CR>  

 

ṇ ṇ 0.ệSLPM ︣Ḯ 

 

Ṯ Ễṯ 

 [ ] < ID>< ṇ ><CR>  

 

 ṇ Ṭ( ú ṇ ṇ (64000)) ė ṇ  

 

ṥ ểṦ ID  "B" MC-100SLPM 35 SLPM ︡ ךּ Ḳ 

 

ṇ  

 (35 SLPM ú 64000) ė 100 SLPM Ṭ 22400  

 

 ọỄỄỆỂỂ<CR>  

 

ṇ ṇ 35SLPM ︣Ḯ 

 

ṥ ỄṦ ID  "F" MC-0.5SCCM 0.22 SCCM ︡ ךּ Ḳ 

 

ṇ  

 (0.22 SCCM ú 64000) ė 0.5 SCCM Ṭ 28160  

 

 ốỄỊểỈỂ< CR> 

 

ṇ ṇ 0.22 SCCM ︣Ḯ 
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11.6.  ṇ ṇṕ ṇ Ṗ 

11.6.1.  ṇ  

ṇ ךּ ︣Ḯ ṇ ṇ ︣Ḯ 

 

[ ] < ID>GM ẍ< >ẍ< >ẍ< 1 Ṿ>ẍ< ể >  

      ẍ< Ễ Ṿ>ẍ< 2 > ...  <CR>  

ẑẍ ṇ ︡ ︣Ḯ 

 

< ID>  

ID ︡ ︣Ḯ 

 

< >  

ṇ ︡ ︣Ḯ 6 ︣Ḯ 

 

< >  

236Ṍ255 ︡ ︣Ḯ 

 

< >  

0.01Ṍ99.99 ︡ ︣Ḯ 

 

< >  

Alicat ︡ ︣Ḯ ךּ P.42ṡ12. Ṣ ︡ שּ  Ḯךּאל

 

ẑ קּ ệ ︣Ḯ 

 

ṥ 1Ṧ ID " A" ḭ (Ar) צּ 80%ḭ (CO2)ּצ 20%  

 ṇ TEST1 ︡ 236 ︣ ḭ 

 

 AGMẍTEST1ẍ236ẍ80.00 ẍ1ẍ20.00 ẍ4<CR>  

ẑẍ ṇ ︡ ︣Ḯ 

צּ  ︣ פּ צּ אל ︣Ḯ 

 A 236 80.00%       Ar 20.00%      CO2  

 

ṥ 2Ṧ 

 

 

 

 BGMẍTEST2ẍ237ẍ50.00 ẍ0ẍ30.00 ẍ1ẍ20.00 ẍ7<CR>  

ẑẍ ṇ ︡ ︣Ḯ 

צּ  ︣ פּ צּ אל ︣Ḯ 

 B 237 50.00%      Air 30.00%       Ar 20.00%       He   

ԍ֩ԝ֧ԃ֣ԃID  B  1 Air  50%  

 TEST2  2 Ar 30%  

 237   3 He 20%  
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11.6.2.  ṇ  

אל ךּ ṇ ךּ ︣Ḯ ṇ ṇ ︣Ḯ 

 

[ ] < ID>GD< ><CR>  

 

< >  

236Ṍ255 ︡ ︣Ḯ 

 

ṥ 1Ṧ ID "A"  236 אל ךּ ṇ  

 

 AGD236  

 

צּ  ︣ פּ צּ אל ︣Ḯ 

 

 A 236  

 

< >  

פּ צּ "?"  אל צּ ךּ טּצּ ︣

︡ שּ  Ḯךּאל
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11.7.   

 ṇ   

ṥ ṇ ṇ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ *@=@<CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ><CR>  

ṥ ṇ ṇ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ *@=< ID><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ <CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ ︡ 

 

 ṇ ṇ   

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ $$< ><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ṇ ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ $$T<CR>  

ẑ (TOT) קּ  ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ṇ ><CR>  

 

 ṇ ṇ   

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ṇ ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>$$< ><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>G < ><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ṇ ><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID> S< ><CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>$$T<CR>  

ẑ (TOT) קּ  ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ṇ ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>$$L <CR>  

ẑ ︡ ︣ ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID> < ṇ ><CR>  

ṥ Ṧ ṕ  ẓ ԍ֩ԝ֧ԃ֣ԃṖ < ID>$$U <CR>  

 ṕ  Ẕ ԍ֩ԝ֧ԃ֣ԃṖ < ID>< ṇ ><CR>  

 

ẑ ︡ Ḳ 

אל ︣Ḯ ︡ ︡ <CR> 2,3 ︡ḭ

︡ שּ  Ḯךּאל

 

< >  

RS-232C ךּףּ ṇ צּ 15m)שּ )ḭ ṇ ṇ צּ 192)ךּ 00 ) ḭ

צּ כֿ טּצּ ︣Ḯ ṇ ךּ ︣שּ פּ שּ︡ ṇ ︡ḭ

ṇ ṇ ךּ שּ ךּ ṇ ṇ ︣ לּ ︡ שּ  Ḯךּאל
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12.  ṕNIST REFPROP 9 dataṖ 

12.1.  Standard ṕ Ṗ 

   < 20 ṹ 14.696 PSIA >  

No.       

0 Air   182.0568  1.204579  0.9996238  

1 Ar  223.0654  1.661826  0.9993116  

2 CH4  109.1382  0.6681622  0.9981363  

3 CO  174.2604  1.164896  0.9995878  

4 CO2  146.8907  1.839351  0.99446637  

5 C2H6  92.07079  1.260101  0.9919909  

6 H2  87.96769  0.08375246  1.0006  

7 He  196.1758  0.1663113  1.000493  

8 N2  175.7293  1.164834  0.9997571  

9 N2O  146.014  1.840283  0.9942326  

10  Ne  307.7118  0.838474  1.000485  

11  O2  202.7267  1.331188  0.999297  

12  C3H8  80.1153  1.864998  0.9829028  

13  n-C4H10   72.7913  2.495759  0.9681283  

14  C2H2  103.002  1.09074  0.992394  

15  C2H4  101.4943  1.173331  0.9939442  

16  i-C4H10   73.74402  2.485822  0.9719983  

17  Kr  247.5506  3.491246  0.9978075  

18  Xe  226.3151  5.488533  0.9944405  

19  SF6  149.9195  6.145331  0.9880205  

20  C-25  Ar 75% + CO2 25%  203.8638  1.705322  0.9985772  

21  C-10  Ar 90% + CO2 10%  215.3918  1.679176  0.9990422  

22  C-8 Ar 92% + CO2 8%  216.9267  1.675701  0.9990986  

23  C-2 Ar 98% + CO2 2%  221.5306  1.665292  0.9992602  

24  C-75  CO2 75% + Ar 25%  165.514  1.79387  0.99635  

25  He-25  Ar 75% + He 25%  229.2732  1.287073  1.00003  

26  He-75  He 75% + Ar 25%  229.8234  0.5396664  1.000557  

27  A1025  
He 90% + Ar 7.5% + CO2 2.5%  

ṕPraXair -  HelistarÚ A1025Ṗ 
212.5243  0.3198715  1.00054  

28  Star29  
Ar 90% + CO2 8% + O2 2%  

ṕPraXair -  StargonÚ CSṖ 
216.6074  1.669084  0.9991  

29  P-5 Ar 95% + CH4 5%  220.7653  1.612171  0.9992702  

    

MCS/MCRS/ MCVS ṇ     

30  NO     

31 NF3     

32 NH3     

34 H2S     

36 C3H6     

Ṩ NO2  0.5%     

Ṩ   100%     
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12.2.  Bioreactor  

 
 

12.3.  Breathing  

 
 

  






















































































