sAALIGAT

SCIENTIFIC

ANV InMA4AnA

UMMANnMJINAnADN

0.0 +0.0

OO
mruIcoro
= Ioren.

" MCS Series MC Series

MCV Series MCR Series
G BARY—F0 ) hRatt
\_) Japan Star Techno Co.,Ltd.

Rev.42.08 (SW.7v) 2018/08/27



N o gk~ wdEeoas

7.1. O T T ————
72. 007 PNV ANMT JANTP e e
745 TS 0
731 7 TANANL e e
7329 27 TANALTPYNY ANLdP e e,
7.3.1. RS -232Cp P/RS-485 17 P YNY AdP e
8. U e e e,
8.1.TFT V4 n PYVY AdKTETP oo e,
82. 0 " AN e s
83.MAIN p 17~ | P e e,
831, A U e s
83.2. 0 e e,
8.3.3. AV NNMO i
8.4. SELECTMENUp 1 Y1 n P e e,
85.CONTROLP N A7 T AP e e
8.5.1. SETPT SOURCE p TANT P e e
8.5.2.SETPT p AP e e,
853.LOOPVAR P 97 AP e e,
85.4.PID N oo,
8.6. ABOUT p P e e
8.6.1. DEVICE INFO p P e e,
8.6.2.MFGINFO pAn\n P o e,
8.6.3. DEVICE INFO p P e e,
8.7. TARES p S D P e e,
8.7.1L. TARE FLOW .oooviviviccccceeeveeeceeee e,
8.7.2. AUTO TARE .oooovicceicieeeeeeceeee e,
8.8. BASIC CONFIG .oovovcvevceeeccieeceee e
8.8.1.GAS P MM P oo s
8.8.2.GAS> COMPOSER) AMMANDM 8 P veeeeceeeeeeeeeee
8.8.3. DEVICE UNIT p 0 P e e,
8.8.4. STPINTP p NV A1\ ’ P e,
8.9. ADV SETUP .oovoieiicieeeeeieeee e
8.9.1. SENSOR SETUPp M 4N n™ A P- ZERO BAND / PRESS AVE /| FLOW AVE  .......
89.2. /> 7 AP COMM SETUPP dLUNITID/BAUD ..cooevcvveeeeeeeenn,
8.9.3.DISPSETUP p 0 ~ A P-LCDCONTRAST/ROTATEDISP .....cccceenc.....

© © 00 0 N N O O

W W NN DN N DN DNDNMNDNMNDNMNDNMNMDNDMDNMMNNMMNMNMNMNMNMNDMNNPRPEPEPPRPPRPPRPPRPRPRPRPRPEPRPRPRPRPPRPPPRPPPERE
P O © © 0 N O A B W W WNDMNMNDMNMDNPO O O O© 00O O ool A W WDNPEFP PFP P~ O



9. MCVIMCVS Y AnM UMM ANMINADAND s

10.MCD/MCRD Y An M UMMADNMAANADAN e,
11. RS-232C/RS =485 17 oo s
1515 1
11.2. A7 AN e e,
1120, A7 AN T e e
11.22. 4> An1 . o
113 A 7 0 e s
1131, A 7 0 MAUNT e e
1132, A 7 MY DN A e e
114, AMM (T ) e s
11.5. MV A VT J4 A (N ) IR U
11.6. ITMMIMUNNNP AMMADM 8 P o,
11.6.1.  AMMANM e e
11.6.2.  AMMANM e e
117 MU N T e s
12. MM A4 P NISTREFPROP 9dataP ..cccooovvcecvviveciiceeeee e
12.1. Standard p TMP o e,
12.2. BIOr€ACION eovviiiiieiiieiiie e ———
12.3. Breathing .ccoovvviiiiiiiiiiiiiieeiee e,
12.4. Chromatography ..o
12.5. Fuelp B T = R
12.6. Laserp 1 n NN MM P o
12.7. O2 CONCENIIALON ..ccvviviviiiiiieiiieeeieeeee i
12.8. Pure Corrosives p 6 MM P2 MCS/IMCRS/IMCVSY AnM ™ oo,
12.9. PUre NON -COITOSIVES .ouoieeiiviiiieieie e e
12.10. Refrigerants p MM P2 MCS/IMCRS/MCVSY A nM 7 e
1211, StACK oo eeeeee e e,
12.12. Welding ... e,
13. 0 B e,
131. 10 T T R = TN
132, T 0 e e,
13.3. O e e
13.4. O e e
13.5. D e e
13.6. D e e
13.7. N D e
4. N AMAY 107 AN e e,
15. 144 1d M e e,
15.1. e e i,
152, N AN VAN o e
16. MCNMCRY A N M e s
16.1. e e,
16.2. © p ) P oo e,



16.3. 4 e e,
16.3.1. MC -0.5SCCM C
16.3.2. MC -100SCCM O 20SLPM ..coocvvvvviciicvieceeeee e,
16.3.3. MCR -50SLPM O 100SLPM ...ccocvocvicviiicvieieeees e,
16.3.4. MCR -250SLPM ..cooviiiiiiiicieceeecee s
16.3.5. MCR -500SLPM O 1500SLPM ...ccooovviciiiciiiceceee e
16.3.6. MCR -2000SLPM ...ooooiioiiciciicecieeceee e
16.3.7. MCR -3000SLPM ...oovoiiiiiiciciceceeeeeee e
17.MCSNMCRSY A N M oo,
17.0. e e e,
17.2. © p ) P o e
17.3. 4 e,
17.3.1. MCS -0.5SCCM O 50SCCM ..ocooovvviiiicicicecieees e,
17.3.2. MCS -100SCCM O 20SLPM ..oooooviiciiiiiciciceceeees e,
17.3.3. MCRS -50SLPM O 100SLPM ...cocovoiviiciiicecieecee e,
17.3.4. MCRS -250SLPM ...ooiiiciiiiicieeceeeeceee e
17.3.5. MCRS -500SLPM O 1500SLPM ....cccoovviviiicicieeceeees e,
17.3.6. MCRS -2000SLPM ..coooioiieciieecieeceeeee e
17.3.7 . MCRS-3000SLPM ..coooioiiiieieeceeeceeeee e
18. MCW N MCRWY A DM e e,
18.1. e e,
18.2. © p N P o e,
18.3. 4 e e,
18.3.1. MCW -0.5SCCM O 20SCCM ..ocooviviviiiciecieeceee e,

18.3.2. MCW -50SCCM O 2SLPM....cooooviiiiiiiciceceee e,
18.3.3. MCRW -5SLPM O 20SLPM....ccccoovivviiciiiceeecee e,
18.3.4. MCRW -40SLPM ...ocoociiiviiiciciieeeeee e
18.3.1. MCRW -50SLPM O 250SLPM ....cccovoviiiiiciceceeee e,
18.3.1. MCRW -500SLPM ...cocccoioiiiciiiicecieeceee e
19. MCVNMCVSY A DM e e,
19.1. e e,
19.2. 0 e e e,
19.3. 4 e,
19.3. 1. MCV Y AN M oo e,
19.32.MCVS Y AN M oo e
20 MCP Y A DM e e
20.1. e,
20.2. © p ) P e e
20,83, 4 e ———
20.3.1. MCP -50SLPM O 100SLPM.....cccoovvviviciiiiececeeee e,
20.3.2. MCP -250SLPM ..ooooviiiiicicieeeeceee e
2L.MCDNMCRDY A DM i e,
211 e e,

21.2. 0 p ) P oo e,

O
a1
o
wn
O
O
<

(@)} @) O



21.3. 4«

21.3.1. MCD -20SLPM............
21.3.2. MCRD -2000SLPM .....

22 YN Y A
221 7 TANATYNY 44

222, T TANAI YNY Ad PNV AT dAT

223. 7 T 6T YdY 44 L

22.4. pYVY 1dKTOTP
22.5. SVVUN pYNYAJdKTOTP

23 MANMM Y

23.1. VY DINMYN VP P

232 AV N MANM
233.D NMMAYNMpi MJP
234D NMMANMpPpIS5UAP

80
80
80
81
81
81
81
82
83
84
84
84
85
85



:_), P UM T A n Yd A A n A n ~ 0 g A3 1 e P ~ > T i Certificate of Registration
L X Y9 3 | ' 1 7 R/ 514 N iﬁéﬂ, A
T.29 7 T AAT T R
9 AN T pT T T UMMAnMdAAnAn 1SO9001° AlemsSaening
=i ALICATAp" AMA1P° NP NISTPT A AN A N A
7 P A4nNv1 C P 8 P> " A e,
'V- ~ = T aoc:mommlmmmuwn';mwu
/-l ? 4 V .1 n \4 _1 n N N - i e x N A A ~ o N Issue Date: 17-Nov-2010 g muamu:wu:i:::mm
. > ~ , S N > _ > Fores b0 Hern
o A Pl N N 4 1o LR @
AN T T IipMnMd kT M1 P Tl
5 1 ST O T | P wH v
NAT . T Y R B & TN 0 7T G

i

) wooNAT

57 b S B | B B |

k MC/MCRY A n M K UMM4nMdA4nAan

k MCS/MCRSY 4 n M K e TMA UMvM4nMdA4nAn
k MCW/MCRW Y A n MK J UMM4nMJdA4nAan
k MCV/IMCVSY AnMK YAV AYVYMY1IM pUMMAnMdAA4nAn (MCVS TMA P
k MCPY 4 n M K Je M1V UMM4AnMdA4nAdn
k MCD/IMCRDY A n MK A17 441 UMM4AnMdA4nAan

”

wotl " 97 "w . “i54 3795 1+ w N T

~ 2 =~

kivwd 454 5 Tw N7 - 2 ux o0 SR

k MC/MCR, MCS/MCRS Y A n M K 0.7MPa(G) [ 100PSIG]

k MCW/MCRW Y 4 n M K 0.2MPa(G) [ 30PSIG]

k MCVIMCVS Y A n M K 0.7MPa(G) [ 100PSIG]

k MCPY A n M K 0.55MPa(G) [ 80PSIG]

k MCD/MCRD Y 4 n M K 0.7MPa(G) [ 100PSIG]

KMV AMT JdA(N y MM ST TAT Y T w N T A T e T

L - I R VA T I R N B B B\ IRV N
iYndnY¥1nN~" 3> "1 " NdNnT W 0] R |

(NANdND T V0 K MCW/MCRW  100kPa(D) [15PSID] i ~  275kPa(D) [40PSID])

k R A T B VIR T IV RN B R R VA A W |

=z ~

kv °7 A9 T w N9iT P ’ cTrx T
kv 7 7 T YT 4N Mg i 7T Y AN MANNN A M T AT T T
0. T W NPT AL AV AnvAn Y4448 ~ i AXAI T

S N |
kn 77 1 ) Pi ST MMT 9 T w NaT



kN ’ 5 1w NaT AR D ’ SR S |
k MCD/MCRD » 4~ v 5 T w o NAT VR 0 XN " TX
N a. ° A A1~ 1
k MCSIMCRSY AnM®. ~ MCVSYAnMYa’ ’ e MTMA. " e TMX ~
A T U B R W | ’ R S |
k XxM" 97 v "7 N T T Ty N T ’ RO I |
k ° T WA wooNTI R
k4 > 79w N
3.
BRIV
REsE) LT 8¥> Z=DINO®RIH
- =R
ERflss0 GRALD - w I o~ /(w554 PON/OFFRA v F
17' >
‘ N\ L= E TEREED (EH0)
— = il TﬂﬁQH_\ | £~
T '-"fff_w_:‘) ¥
/’?’%_ ,};‘(@E _'-_ ---.’v
RN EKED = ==
mERE/ ULT
FRAEsO GGAO) /
| TiRAkEs0 GRel)
f }
( Bic —— J“-“\Q_L:__ =
e
< NT M 94 A TN T T >
4.”

TAM XD T T S MAN AT ST W N TMCY A n Mp MCi MCSi MCWj MCVi
MCVSi MCP MCDP . i 4 704 7 d44M 7 MCRY A n Mp MCRi MCRS
MCRWi MCRDP >~ +1 M X ST T TN T 41 MY Yo dd4i NAn
MA AnN~".  _ xuv ~ 1 0. i NT M SR YAnM 4

~ ~ -

wooNAT T TN

Y/ T B I A A G} 71



kK - A~ A A A NdAMIY Y b I T “AY
ThaNT YT T T e N
k  A° > w NIl ’ (FLOW) A9~ . 95" 7 > 7w N°1
k e | I R R ~ 9 wooNAT
k ° X M5(10-32)N" W 18T 4V NPT T T 4 X |
3 497 X OoAdY YniN T3 S YndAnd YnAdN T 60 Td
k M5(10-32)N" M9 A 7 oAnNT AT, “YndAnNTO Tw Nl
YnivnNd~ wdd i A AnNY Y Il : I R 24"
vi T T w N oo N n I B O |
k1ny  YnAdAN 7 T 73w NT 3 X A nA- > ’ ~ g
- S
k 4- - A R IR N Bl IV P10 17w NT
k ’ A~ m i N p A P M A4Mn~ A . D" |
M4 MYni 1SCCMY 4K 53mM™ 41 VWn
M1 MY ni 2SCCMO1SLPMK 20" m M~ 41 M n
M4 MYni 1SLPMY AK 500 mM”™ 1 Mn
6. J
k . g D VAN Vs Mo I I (N AR VAN 1545 T w N
AT T V0 S T N > T I | TN (A )y 11 T
[N ST T wloNAaT
k MC/MCR, MCS/MCRS Y A n M K 0.7MPa(G) [100PSIG]
k MCW/MCRW Y A n M K 0.2MPa(G) [30PSIG]
k MCVIMCVS Y A n MK 0.7MPa(G) [100PSIG]
k MCPY 4 n MK 0.55MPa(G) [80PSIG]
k MCD/MCRD Y 4 n M K 0.7MPa(G) [100PSIG]
1 - 1.9 > T wo Nl 07T SR N S N |
v} o ’ J S Tl M. J SA o0 " w NAT
p S T ~ ST wl NP
< 1 >
k 4A"Jd 9 ° ’ ’ 0 MJdNn - MAnM~ 3] . " T
- D] 1\U'\(1T



A W

7.1. 9.
NAT O, VAN YN
| MAVY &7 NdMn
X)) . T
MCM ™ N K 120 30VDC 250mA
p A1 15030VDC 250 Y AP
MCRM ™ \ K 240 30VDC 750mA S=DINOxU%Y EEE
< 1 >
k41n\ YMATT T T 3w NQT A AA X - X ~-
SVADIN, “MANMI VIO p PS
N 0 Y nvi1
1 T 777 4-20mA YN Y AdAY
2 512VA L "7 52 1 4NA
3 RS-232C = /RS-485(-)
4 VYAV dANdp ~ P
5 RS-232C ™ /RS-485 (+)
6 0-5VDCA J =~ 7~ 0-10VDCYM Y 4 d A J
7 Nlp+P
8 GNDp r 1P -
1>
AT 16 A° T T 0 Y T w N X "7

MANMYNY 447
4V Y MANVX

14

~

Ll
AV MANMCT T

o A (o Tt > B MR I BRRVAN S
A R (-X)" 5 A
MANYNiPi®, " VY DINMAYMX)

§4VN JMMAANT 4 AINM T 6MdD pYVYAJdPS
v 0 1nMA1
1 Nlp+P
2 RS-232C ™ /RS-485 (+)
3 RS-232C = /RS-485(-)
4 VYAV AN p - =
5 GNDp r 1P
6 T1T4NA
T 1t
kMAyNVT WA T W N X ~

J

'/-’Ej\ ||||

ff



72. 017 pNNAMT dANALP

T1ANT T NN AT AN XA T T T 0-5vDCAJ T
Alvd” 777 P9s 71 7. "7 T s” ST wl N
0O65VDC A J
VADINMYYM 2 vMd. . 512VDC ¥
NIN 7777 B0kTT MANY 144
nMn~ ~ 3 " TyN AT 0~5VDC
JAT xA1~ 70
p 2 SETPT SOURCEX ANALOG 4P
Ly

~ " i AUTOTAREX ON J4E MvMJ-~ 2.12VDC
GND® 2 YA 3 TAREXA
1"~ fpo 4  ~"P —— 50kQ MF v aA——
YJdY14d od1ovDC A )
0010vDC A4 4 MJdT i GND 8 Md ~ 7w N9
YVY 4dEO20mA A J
4020mA N1 4 MJdT i GND 8 Md T T wl NAaId
yARNE NI 0 ST NIA~ GNDA  250° xp ~ 1T
< 1>

“~4n\N YMAY1S T S w N T Y VN R B |
> 7 4V YMATT T S dAd T N Anvg T

1C



73. AT

1T4NA LI 5 ~ RS232C 4~ ~ ST T 0T TANAS 1A
005VDCA 4 >~ ~ 17 [ N IR B I “po A A v
731 7 1T4ANA
0-5VDCA | ~ ST T T MAIMYInA AN BOVDCT AL T T T T T T YN A
1-5VDCj 0-10VDC A J i 4-20mAANJ " AN "~ p~ " 1pDd I =
1 g AN AT T
2 NN 15VDCHY A X i > ~ 71
0-5A4 J 0-10V A J 1-5V A 4-20mA A |
p P (YNYANP | PYVNYAdP | pPYYY AP
0 oV )Y, v 4mA
M1 MYInA 5v 10v 5v 20mA
732. 927 1T4ANALIPpYINYANP
YUY AT AANANL T 240077 3 X pT T T Y 1IN 6-8 MJdi Y 2A )
Mdo ANJ>" T AJ 0-5VDCj 0-10VDCj 1-5VDCj 4-20mA "~ A ~p~ ~ 1
< 1>
k" 1T4NAL AL A9 " AJAnNM D NA S 74 A

PAJAdVMKO-5VDCI A J Vv nVK pr o~
k LYV Y N A T N R VIR VI A R Y I T ARV

11

2-8



7.3.1. RS-232Cp P/RS-485 /> pYNYAdP
ATl T A T T " T 1T RS485 477 YN Y A4

RS-232C 1™ 0

'Y DINMYNYM 8M

o

v 0
RS-232C = /RS-485(-)
RS-232C ™~ /RS-485(+)
AL ) GND
8 Pin MiniDIN Cable End 8 Pin MiniDIN Connector
DVYMMYNM 9V 4
N 0
RS-232C ™ /RS-485(-)

RS-232C ~ /RS-485(+)
GND

PC Serial Port

12




8. 0

81 TFTVAn  pYVY1JdKTFTP

~

TFTV AN Mo TOoIMdNAMAY YU NAT v p LeD” R R |
AN A MYy 94 axwe T

f)

6 i i i " E b6 ~ood
KMMd AY 4  NA4AnM™ AN a - 0 "~
K A 5 “NAAnwW ~ A ~ 0 7 7
K A XYndnMA4nA~ o0 "~
KNAAnM™ AN~ AN n " a” 0 7 7
LCDM Jd A AMA
1011 A>T AX p~ 01 1x1. wi 11x1. 4w "0
0 ON/OFF
0 AA ALICATAMAAXMMY =7 777073 MMJd~™ “5°°0 ~ ONOFF"~ ~
3 X p~ T
S Y N S4 MM
MC/MCS/MCW/MCP/MCV/MCVS MCR/MCRS/MCRW
120 30VDC 240 30VDC
290mA 12VDC 780mA  24VDC
250mA 24VDC




82.0 ~141n

+ [l

+d.88 +3.88
CCH SCCH

IOTAL-  SEITPT
1IMER dlls.=

DBI23.43

KEMHIN RESET

BARSIC RO
CONFIG SETUP

TOTEL ~
MENL

14

§17 S
A MM 06 ST
AT MY T AX
N T dpwd N 7T
SETPT MV AV JdA(N Y
A~ SN
MENU 141 n 7
$ 0 S
0 YNVNY A 4 4i MENU
MMd ™ - 0 ’
|
MENUMMAY™ 7> 441n
|
$141n S
A91n~0 701 A+41n. .
'l o " T A
S
MAIN MM ™ 47 p A
0 P’ 7

§9V YA~ A ON/OFF &

ALICAT 4 ¥’

ON/OFF M M o © 7

g -

ONi

A4XSNVNAT A

I T RV IRVIRN

OFF"

1 XA



8.3. MAINp 1~ | P

ONA" O 7 ~ 7147 4@n )’ i I R A |
MENU~ ~ > A44341n Y T |

831. A O

i}
NA MMd™ 7 147 Jr
Sl N MM T

+3,075"

Mass Flow , . P 5
. 7. U | 0
+[.,88 +H.6806 T80 6 T 06 ’ ~ T T
CCH SCCH : v A A W
X1 Jd0 N MMd™ 7

A0 p Volumetric Flow Rate P~ 0 ~~ -1 coMp - T LPMP T i
i VI IV AN AT ST X140 AN MM
U7 ’ XA1~ "

AN N p Mass FlowRate P~ 0 ~~ -1 & =~ sccwp~
SLPMP® ~ 17 - p STP~ ~°~ NTPP’ ~ R ATy
My T TATNT T X417 d0 AT MM T D ’
NI B |
VYAV A pN P
- N p SetPointP~ 0 ~~ T TAA MMJd™ T8V ANT 9N T A ~ oA
S
< 1 >
N 9. " ATAY T i mE T T )T T T T e N T
< 1 >
N MdAAnAND > UMM AnMIAvAnAn™ T 7 d4f AAT As  pMAMA
nis28%P~ 1. 6 XU '“’Tj_’ ’ ] O - 3 ~ =
3 NP YNY A4 T S R S . NI

ANV T AT T N



A MMd T E - A 0 XA T T
. , . . . . UP DOWH
Set button eng units p Button engineering units P >Set button eng units
P - > - .~ .o o= = > Set deuice eng units
0\ 7. A I 5>
17 AnM’ A | 0 T ST 44
[
. . , . . . . : CANCEL SELECT
Set device eng units P Device engineering units P
0N T A im A4 Ao W ~ | UP DOWN
. . - 5
Set button eng units XA T d4i3 1410 oy i g units
Show device units ~ T
Show device units
Set button eng units XA 7. d44° Setdevice CRNCEL SELECT
engunits X3 A¥1n” . 713 A414n~" - °
Setdeviceengunits ~ " AN T " S |
PRESSIMG SET WILL
. . AFFECT DISPLAY
T ~ AN t AHD SERTAL YALUES.
: ~ R 0 ~ VERIFY COMMECTED
[UP/F)OWN] ) ‘ I [PAGE] ' O Mn\ , ’] BRI CMELTS
71 [SET] © T T | ~ A 7+ A EXPECT THE CHRANGE.
[CANCEL] ~ ~ "~ ~ i CAMCEL SET
Set device eng units AT T A ANNnNVMXD
V| ~ “ T 14 [SET]i 1ANNM4T. 44 [CANCEL] ~ ~ " w NAOid
833. 1V \NnVvo
YndnvMA4n” 7 YAn oo 4 AT T
AN NV VR
MOV YAn XYndnv4np128%H AP
VOV YAn ” XYndnv4np128%H AP
POV YAn o N B S
TOV YA4n R DR R .
TMF -7 x* 9 2 (TOMH YN Y 44 pA
OVR XYndnv4n 2 (TOMH YN Y 44 pA
LCK MMd AV NApMMY 7 A3~ " P
kY¥ns¥nM4np MOV, VOV, POV, TOV P
A X A ( )Y 17 9 i XA 9 R M A
YT T W N T T YndnvMAn X W T X xXo -
2 A X AT T A 17954 wo NI

1€




k AN DM P TOT) YNY 14 pAP

TMFK™ NS e T | A~ VOV °7 YndnvA4nxd
J> 4007 A X AN w0 N R
"0 ANV nNMXYXAddY A YET ANNANT Ty N

OVRK XYndnM4n™ 3>~ "~ T YndnMA4nd ~ 777 P82

§ 224, pPYVYY 14 KTOTPS™ STyl N

kMMd A4V NpLCKP
MM XA R T RV IV RN A I T D B B 1m0 AT

17



8.4. SELECTMENUp 111 n P

AT d T MENUMMAY™  ~ > A441n ~ A>T A91n. . MM N

AT Ai . e |

ABOUT

CONTROL

S DEUICE
N2 5
. select Menu

HASIC ADY
COWFIG  SETUP

CCH SCCH HEHU

BASIC CONFIG

SETUF

OO0

ADV SETUP

18



~

8.5. CONTROLPN ~ A~ " AP

1"41n . CONTROL.,. ~“A~""1IN "~ 47,
A~ AN~

SETPT
+H.8

8.5.1. SETPT SOURCEp T AN P

VYA JdA (Y T AN T ST 0T AN 4T (RS-232CT 7T RS-485)i MM
5, "7 14NAL 34 X 1 [UPi [DOWN]Y a~" TP [SET] AA°>" "1
NN ~ 44 [CANCEL]” ~~ "1

Serial / FRONT PANEL K

VA'IN A e A I TRV B T B |
LF DO
Yzerial ¢ FRONT FRHEL ANALOG K n )
TANNT T NN N T AT T T
< 1 >
ANALOG ~ " Aji "~ 14ANAIMdXYnNd 7 Jd A

NV AT dAXxoAT 7 T
TAANAL A9 T T PB1§ 221 T 1TANA L Y VY

A4S syYNAVMT 4ANL ST ST wlNAaT

8.5.2. SETPTp AP
VY AT dAT A ~ "~ N>~ "1 SETPT SOURCE ~ A X Seriall FRONT PANELA *

~ ~ 1T [UP]i [DOWN] % ~ > i [SELECTDIGIT] 0~ A~ “ T [SET]” ™ A
“AA> T [CLEAR " A ~ 0" >~ "] I KA RN T 44 [BACK
CANCEL]” ~ "~ "1
< 1 >
VYAV AT A X 7 ( FE ) S w N N & o
I IR R T A /SR I B VN e e CANAT
- TN TTIN O TA T (I N ) A BNV AV 4N~ 0 T
wooNAT



8.5.3. LOOPVARp 9 AP

N4nM141nydN 9 T AT AT TT[UPIL[DOWN] a~ " T Q[SET]" AA~" "1
I VI ~ 44 [CANCEL]" ~~ "1

Mass Flow K

PUMMANPXA A" " 9" N 7 TuvAy
"4*1’ \,- ~~'|"
Mass Flow
Volumetric Flow
Fbs Pressure Volumetric Flow K
XAA 9 N T TNV ANT 9N T

I x1A 5N T T T NVAMT 4N J
S|
2 Mass Flow ~ ~~  Volumetric Flow ®_  Abs Pressure N ~ -0 00X d A
xXv 713 44 PDN =~ P( Y D( 4 ) 4T T wl N

2C



8.5.4. PID N

Mdv4nAn’ R SAM N s 0 AT T AT T AN
TobAs i Yndn¥aoNl 80 U0 AN AT T T NAIDY AN A
TP YV YdNN T XT AN T T Y T A T b, N
s &XJ4° 44 iy T v T3 o5 xuw T 10
o ( )K
a S ’ N AT
Xvdpa~ ' oa Ty TRt Tl T dpTa Y
ndnY1nA~ 3°I N X O0A°. "0
¢ 4 )K
a VT S I B ST I
T R B R I X
wooo~ 0

2 LOOP TYPE X PD/PID CONTROL A it T 0
TwoNOT

o ( 4 )K
a ) a ST SN T | a~ 1i N X
0 A ~ N7 SoXdpTA MdVUINXJ PN X004 7 7
T
< 1>
o ( . ~ D( 4 ) R S I TR . ST e AT Ty N
~"AN N T A * 7 "PDI Values" ) wooNAT
LOOP TYPEK
N A ~° ~~71 4  PDPIDCONTROL > > w NI
PD/PID CONTROL K
Alicat UMM AnMdA4nAn N A 797 470
N — NS 14 P( )9, D’( 4 ) woNT
PO PID COWNTROL I( A ) i Y T w \<-.] )
PD2I PID CONTROL K
yAiMT o2 > MCDVY AN\ "IN TAYAd

A7 17N N 27T 1( 4 ) A i 71

21



8.6. ABOUT p p
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87. TARESp ° pP
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8.8. BASIC CONFIG

"Y1 n ~ BASIC CONFIG . . |
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8.8.2. GAS> COMPOSERp 41MYnM s P
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8.8.3. DEVICEUNIT p 0 P
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8.9. ADV SETUP
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8.9.3. DISPSETUP p0 ~ A P - LCD CONTRAST/ROTATE DISP

0 & MdAAMANRy "

Defualt - @°
Inuerted - 183

LCD Contrast

11

T W’

~ 10 ~ -

DISP SETUP LCD CONTRAST ROTATE DISPLAY
LCD CONTRASNT pMJdVAMAP
MdAAMAT T ST 0031 "1T0 T, 4 wj3r
~ 7 1 [UP]i [DOWN] ~ ~ SPi[SET V0 Tt S T T T I [RESET]’
1 TNAdN4E T T ~ 44 [BACK/ICANCEL] ~ ~~ "1
[ 0 KLCDCONTRAST=11]
ROTATEDISP pA 0 P
0 ~ 180U0A "~ 710 A . AT X AN 77 447
- T S T T A e |
[UPJi [DOWN] ~. . 0 ~“A ~. ®»>" 39~ >~ ~J[SET] °~ =~ 0
| TNAYNG T © 44 [CANCEL] = ~ "1
[ 0 KROTATE DISP = Default - 0J
Default - 00 K 70 T
Inverted - 180 U K ~ 18004 T 706 C T
Default - 0°

"C
+21.58

+3. 05

Ha=s Flow

°C

+3,08E"

Hazs Flow

+B.888
SCCH

TohEkG

+@.0gg +E.B@d
CCH SCCH

ToRER(

31
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11.6. ¥MMJdVunNnp AMMAnM s P
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12. M MA p NIST REFPROP 9 data P
12.1. Standard p 1M P
<20 (i 14.696 PSIA >
No. 1M N T -
0 Air - 182.0568 1.204579 0.9996238
1 Ar TANd 223.0654 1.661826 0.9993116
2 CH4 QAN 109.1382 0.6681622 0.9981363
3 co 1 & 174.2604 1.164896 0.9995878
4 C0o2 & 146.8907 1.839351 0.99446637
5 C2H®6 ARVEN! 92.07079 1.260101 0.9919909
6 H2 X 87.96769 0.08375246 1.0006
7 He NAT T 196.1758 0.1663113 1.000493
8 N2 175.7293 1.164834 0.9997571
9 N20 a 146.014 1.840283 0.9942326
10 [Ne 1Y 307.7118 0.838474 1.000485
1 |02 202.7267 1.331188 0.999297
12 |C3HS8 AN 80.1153 1.864998 0.9829028
13 |[n-C4H10 |M M 72.7913 2.495759 0.9681283
14 |C2H2 SRRVIRVEE N 103.002 1.09074 0.992394
15 |C2H4 ARVIE AN 101.4943 1.173331 0.9939442
16 |i-C4H10 RN 73.74402 2.485822 0.9719983
17 |Kr NANA 247.5506 3.491246 0.9978075
18 |[Xe ARV 226.3151 5.488533 0.9944405
19 |SF6 M\ a 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% v ocoz 2,'.5% 212.5243 0.3198715 1.00054
p PraXair -Hel i star ® A1l
28 |Star29 /,\r 90%_+ coz8%+ 02 .2,% 216.6074 1.669084 0.9991
p PraXair - St ar gonPU CS

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

5 4 MCS/MCRS/MCVSY A n M ~
30 |NO 1 a
31 |NF3 2 M\ G
32 |[NH3 TdANT
34 |H2s a X
36 |C3H6 NAM A
S NO2 a 0.5%
S 1M 100%
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12.2. Bioreactor

BIOREACTOR GASES 0°C
Gas Short Long Name Absolute Density Compressibilty

Number Name Viscosity | 14.696 PSIA 14.696 PSIA
145 Bio-5M 5% CH4 / 95% CO2 136.268 1.9134 0.9935816
146 Bio-10M 10% CH4 / 90% CO2 135.383 1.8500 0.993893
147 Bio-15M 15% CH4 / 85% CO2 134.447 1.7867 0.9941932
148 Bio-20M 20% CH4 /80% CO2 133.457 1.7235 0.994482
149 Bio-25M 25% CH4 / 75% CO2 132.407 1.6603 0.9947594
150 Bio-30M 30% CH4 / 70% CO2 131.290 1.5971 0.9950255
151 Bio-35M 35% CH4 / 65% CO2 130.102 1.5340 0.9952803
152 Bio-40M 40% CH4 / 60% CO2 128.834 1.4710 0.9955239
153 Bio-45M 45% CH4 / 55% CO2 127.478 1.4080 0.9957564
154 Bio-50M 50% CH4 / 50% CO2 126.025 1.3450 0.9959779
155 Bio-55M 55% CH4 / 45% CO2 124.462 1.2821 0.9961886
156 Bio-60M 609% CH4 /40% CO2 122.779 1.2193 0.9963885
157 Bio-65M 65% CH4 /35% CO2 120.959 1.1564 0.9965779
158 Bio-70M 70% CH4 / 30% CO2 118.987 1.0936 0.9967567
159 Bio-75M 75% CH4 / 25% CO2 116.842 1.0309 0.9969251
160 Bio-80M 80% CH4 /20% CO2 114.501 0.9681 0.9970832
161 Bio-85M 85% CH4 / 15% CO2 111.938 0.9054 0.9972309
162 Bio-90M 90% CH4 / 10% CO2 109.119 0.8427 0.9973684
163 Bio-95M 95% CH4 / 5% CO2 106.005 0.7801 0.9974957

12.3. Breathing


































































































































