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1 FX

1.1 Bioprocess Control Sweden AB

Bioprocess Control Sweden AB (BPC) [XFATRET. NAAHR-TSUM0TOERDH
RHGERETOARL =23 RETORMES —ERZIRETOIBMEMNAAHREE
D= DEELEHEEMDREFIZHITEHT—7r N —F TY, K#t1£200612F% LN F
LTz, 15 LU EICEY., RMEELETOERADESR. fHlHSIVEHEORHFTERES
LARILDOBHEZITOTVET

20094 XK [ZBioprocess Control Sweden AB (BPC)l&. A2 RTo v LT D=8 D
WBEIRBREON T CEFMLERRATHLIBHAIVRTUIYIL-TRN XT L
(Automatic Methane Potential Test System (AMPTS)) D F 54 BRLEL -, AMPTS
DL—Y OYIFEMITHAL  BIEE . 7AYH, I—Ow/S, PE, FIVAETSTRE
FEHIEOEREICI0AE U LD I —TFHNET,

20124E(Z. Bioprocess Control Sweden AB (BPC)l&. E#tiREFE—F TS M RETO
T ZADFHIEEE R D=8 D o #r2E1E T HBioReactor Simulator (BRS) D FFEEBIELEL
1= . BioReactor Simulator (BRS)IFZ/NAAH REETO RN EHIRIEDMBEBRERE TS
= DEEMEHEIRET SV IA—LTY , TNIEFEAMPTSOHTEY—ILELTD%RE
HLEF-L. EHMHE OB ETEEFZBIED=OIERINET . TOVATLIFAU 27 VE
BRICE > TEDAVE 21— FFFE—NMILERIST VLA TELINEDRILVITY
F-avEa—T407-V)a—2av TEBTEVITR—ADY I+ I 7 THIfHIEhFE
ERR

2013F 7812, #TLUL\BEE3 DBiogas Endeavour & pFlow (BEIT—2O8—+E) HN&E(E
FOHNHEEEEORIMEIENSEEINDIBIENATHRAREDF AV BIEDT-
HIZHIFICREEINEL -,

EHEHX 2 >0 RIGAEEF : CSTR (Continuous Stirred-Tank Reactors) bioreactors &,
101 FTOHA XD RESIN, XATFUVLARF—IREEREDATREATY,
ENDIEIRTINRT—ILDOREERBEZ I 2 L— T HOICBEMICERT
BETY. cNODNAF VT RIF0BFLURTIETAFTEFEFY . T oldhmis
[CHAMMHEDRRDRIEHICLERTRDELE S GELWL OIDRMAHY FT . :

e CSTR bioreactors [FRXEFWHEFNERL ., BFICHEREAVTFUVADBHEIZE
BEICEVTEREITSNTULET,

o TNLMDER D vy FERTE(wall jacket configuration)(FIHr L f=0E & aH1 %l
BEICLET,

e CSTR bioreactors [FRVVEAELEBEVERTEOHAADERKASEMBICELET,

e CSTR bioreactors [I#FDHEIEEMI DM A DEIHR & FIEIZxt L T TERERIC
T DL INICEETESNTULET,

o EREZE (viewing ports)| X FEEE & D Fa DR T AEE (visual inspection of foam formation)
ZAREICLET,



BPC(Bioprocess Contro) D& G (T mB B IC LG THRAEORRMEZIRIET SHA
ETHRHASATLET, TAoDHARTBEEO=_—XICRLBET HHET., B,
FREASEWVIEELTERTEEY,

SHEMRDTHERAINTINS AMPTS EEDH D LZEEE T SL. BRS, Biogas
Endeavour, pFlow 21T T4 < CSTR £ FeN\AAHREXICH L TRILEEEHFDOIL
MNEARFSN ERRIRIE D ILR T — L D HEAE % E 5 %% & (continuously operated full-scale
biogas digesters) DA RFTIRIED 2L —L a3V ICEALEHFDOKRE. REMAERRA. /(7
HREELEINEIRT HEAMICGELIENHTFEINET,

1.2 EHGREEARO-OORICER

BRIMEDBOTOLRIEBO TEMETENTY . T T, BEYERN. E£LZFM.
HELFHCAEARZICHERELEY . BELOBMOEHIC, AERRT—
ILTOREFRBRARMBORBEZHML, NMAHR - VTV 20EHRERE Y =
ALb—rFBEHICERSNES., — RIS, BELEHSNE-TANITOTS LD
OIS Ny FAREERAXDHEEGEAEASNEINETT,
FEITHITITONEZBE DNV F T MAREMHEOFHICET HIHERZHL., A,
EfR TR MO EFEAZORAO T O LR EHESTaL—FLET,

MERDERAEEFABRTE, AERVENERBMFELIERMICRLERFICEMEINE
T, TNODERBERDIIEHRHIEILERHICRYBRMANT, "M T HAD—FE
DFARRELGEEZ L0 LET . ROISGE-—DHCEE-IXERDHE BN
B Y ICERAShFET, :

e CSTR (Continuous Stirred-Tank Reactors) :Z#EIE#X 2 U RILBE

e UASB (Upflow Anaerobic Sludge Blankets) ERIFIR[A S v TS 07 v b
e EGSB (Expanded Granular Sludge Beds) JARKFIRR T v D(CHFR)NY K

e IC (Internal Circulation Reactors) (NERMEIR R IG B E%)

EEIN-EBRFIEICLI2REBABROENIE. TREEELZORSICDOVWTIEHE
HOEVWREHBOT—2R—XZMEL T, EEMEONE. REAE. BLUR
A CTRAET HAREMDOHIMERICETITRNEEREREBET S LTT,
EX, ERMNTHARMRAT—ILOREBEFARICESBERIE. TJILRT—ILDIZEDE
EERKKRLFET, EMRBABROMINH SH5E. HREOHEUILREEREIZED
KOICEETHIHEL, F-RENMBENRAEEEDRKNILEZERT H-HIZIE
EARTOEREHRBEASARIEESHVANICDOVWTRET S ENTAEETT,
Z D& S IZ L TEHFEEEER(Continuous fermentation tests)[Z/NA A TR TS5 2 %K%
FHLEERT S1-Hé. TRD Y FOBREMERAEEMICETLIETILOERD -
OICHELGRTOELRADAEHEBTROREIZODVWTE—SOERLGFEREEL-5L
F9,



1€ 3 D & 5% F B% 518 5% (Conventional continuous fermentation tests)(&. 1L HIEEY
(bio-wastes) & EFH S B /N9 T 1) 7 & & & (bacteria culture) D F ¥ — L4 &
(heterogeneous nature)ICk 5 DAHLE BT, EEROFELH—SATLEWVHERT O b
OITEST, KELGNASYXOHLIHARMREDOFETT, HlAIX. RIEEHFD
BE. TEFLUVBEE—FEIIRTHRAMIEICELGLAIEEAHYFET, &5
2. ZNODFERDOERNLIELIFEEESATOEZELD T, 2D0OHBRDORE D LB
DEEEENKERHETT, SoIC, ERME— FTOREBABOETIILITLILEH
TREFBENHUTRHEBIONM DOU A TH SO, Y DRREIAEY £,

BPC(Bioprocess Control) TAFAIRELEMIFEH X2 > U RIGEZ (CSTR (Continuous
Stirred-Tank Reactors) ) [IEEBEEDFR A E[ADBEILFEHIN-EETHRLLES
f2 BE (mixing regimes) & ;& & E (mixing intensities) & AIREIZ T B K[ 1 RIS 25 (gas tight
reactors)& L TERET SN TULVET, 4 5[ Bioreactor Simulator (BRS), uFlow &M
LI BHAREBTELEE (gas flow measuring device) DEDN R A FIZHiEfHmT H &M
TZEEY,

2 #AF v ((DELIVERY CHECKS)

MAEZ, BAZE L THEY “Box Content” D J A MI—HHIT B L 2HERALTTS
LY. 5 6 EDHEERERBA(Equipment Description) (FZEN S HBNDEEERLET,

MARICHBELIIRBNMEELTULNIE, ROEEZMO>TTEL, .

. EEZERLEREMADEEZE> TR,

2. MMARFICEERMICEMLTTEUL,

3. MIERHNEBEIAZEZERT AL EZHRELTT I,

4. IRHDRIETE F 1= & Bioprocess Control [CE#ZEBERML TT LY,

2.1 CSTR-2G (21 glass digester: 75 X S;4{L &£ B)
Ry ZAARRE

HEFKIE(Disclaimer): FEEMD CSTR-2G [TX T HMAF v P R ME. 6 D 2-litre
RICBZDAF L= BHEREEE & —#&1Z BioReactor Simulator (BRS) MEX A THN
S5EZIZDAENTYT, FIXNHLELZDHHD CSTR-2G NMERAINHtDEFITH L T
TONBEEICIE. TREDIVRFDHICHAIBEFZTDEXITKS ZLICBRYET,

EX A CSTR-2G glass bottle kit 7ZFIZxt L TITHON HIFZBE(Z1E. Bioreactor Agitation
Systems (Bl%. 73 I+ EERE—F BREHEH FR(Brush DC motor-driven agitators) %
ZHEET S & L ER T — 2 ERENIE # 2% (Multifunction Brushless DC motor-driven
agitators)) & BFENFH A,



RD 2EBEODRGD NAF )T U ZEH L X T Li(Bioreactor agitation systems)h®
Bioprocess Control MO AFTEFET, i) FTFRYIRAGESEBEITSVERE—4
(brush DC motors with a gearbox)[CE DUz #HAIBR(ERIEE) i) 75 VELOER
AT FE—4A (brushless DC stepper motors)D L =—4 HREFRETICE DN - SHERERIN
—Tav(ERAEE)

CSTR-2G glass bottle kit

6 glass bottles with 3 ports (2 I reactors)

6 glass feeding funnels

6 bent glass discharging tubes

24 plastic screw caps (18 with and 6 without holes)

18 silicone sealing rings

6 helical couplings + tool (Allen key 2.5 mm)(5 B AKRA v T 2 4)

Brush DC motor-driven agitators(7 5 {1 &)

6 plastic caps with agitators/motors

1 motor module

1 long motor cable (for connecting the detection unit to the first motor)

12 short motor cables (for connecting all 6 agitators in serial)

1 power adapter for the motor module

6 rubber stoppers with 2 metal tubes, 1 plastic tube and rotating shaft for mixing
6 plastic tubing clamps

Multifunction brushless DC motor-driven agitators(Z#$8eE! 75 L)
6 plastic caps with agitators/motors

1 Master Control Unit (MCU) Box

1 long signal cable

5 short motor cables (for connecting all 6 agitators in serial)

1 power adapter

6 rubber stoppers with 2 metal tubes, 1 plastic tube and rotating shaft for mixing
6 plastic tubing clamps

6 helical couplings

1 tool (Allen key)



2.2 CSTR-5G (51 glass digester: 7S5 A SH{LEE)
Ry ARAE

1 glass reactor

1 main lid assembly with motor and feeding funnel
1 metal tri-clamp hinge

1 gasket for the tri-clamp hinge

2 plastic screw caps with a hole

2 plastic tube nipples

1 plastic screw cap

1 tubing nipple (for emptying & discharging port)

Optional parts:
1 tool (Allen key)

2.3 CSTR-5S and CSTR-10S (5 and 10 I stainless steel digesters)
Ry ZAAR

1 steel reactor

1 main lid assembly with motor and feeding funnel

1 plastic tri-clamp hinge

1 gasket for the tri-clamp hinge

1 tube nipple ID/OD 10/12 mm

1 tube nipple ID/OD 4/6 mm (for the CSTR-5S version with 4 ports on the main lid)

Optional parts:
1 Allen key

W
1]

S EELHT (PRE-COMMISSIONING)

TN ME FEHEHRKX2 VU RICBFDEILZEE(CSTR digesters) & —#E (2 [XFAA
ENhFEBA, RLLGIALCENODEILEEZRET H-DICEREINIZELHY
F9, :
o EBERIT vy (Wall jacket)iERLICZ & ACSTRIZH T 2MEAEMEE L L T
D B AR A K& (Recirculating water bath)
e Tubing
0 Recirculating water bath & Wall jacket % $#&#t 9~ 5 7= 8 D Silicon tubing
0 ARHOLARABHEEZERT 5= DTygon® tubing
o HEH /A TH®DTubes
o BYILF1—THDMFITELNLD
e Long, thin, bendable tool (B 7S5 XA F v I DHMEW—FHE =I5 —TILH)
e Syringe (100 ml)(GE515%)
e Gas bag(71 RA%E)



4 REOHEEBEQUALITY RULES AND
RECOMMENDATIONS)

e RUMEINIHRRIITER IN-HEIN T+ —LEMBESELICRES
NFE-REE—HLFET,

o HONRBLMREFTRIETA-OHICIIERE—FEIMAINDEREETH
VATLODHTHERATEET,

e Bioprocess Control [ETF X FEERDOMENLHHGEGENEBELZDTZ
ATILDROFIMT—2EEET HIEFMEBRLET,

4.1 EEBIEFE](Before getting started)

o HBOIMTIFLERZTOIAMICOI=_aTIILERNERICET IEMD
AT =2 7ILEHRATTIL, (HlZIX. BioReactor Simulator, pFlow &
U Bioreactor Agitation Systems DY =2 7 JL)

o MRIRAZFIF[MENSEDLHICRE L. ERFEHXE VI RICEHDIHE
2B (CSTR digesters) & EHIMICHEAT S EL BN HEICHATED &L S
[CLTTEULY,

5 REDXE LEE(SAFETY NOTES AND CONSIDERATIONS)

EEXIERI2 VO RICEIRD/NA A1) 74 2 (CSTR Bioreactors)[X, TN 5 DRAERD
A EENREFIIETREEMOH LT REREICRET HEELH LD T,
BRORVWVERRETHERAINSIRETT, U7V 2 LOARBORFEIZRS Tk
(OHBHRERS -HOEHRFHDPICHE SN DD, FREHARRIERSILQIELGY F
A,

AL ZHIBEEY)(bio-waste) & FEFEAM M (inoculum) Z BV Y & 5 & EITITEITREMR. R
REFREFRALTTSL,

JH1E 70+t R (digestion process)|LIBHRMEHTREERLET, b, FBAF1—7
ANE > TVWELWHAEHMICF v ITEHIENEETY, VTV AL ERTD L
E. HHEHBARIDOZEJ on the feeding funne)BR—R /N2 F(R—RHI 52T
Tri-clamp) CEE L TRYFIFTEBEY EFHA. TOEFU TV IAOENINEEE
HEEDRENTEFELELTOREZR-LET,



BRILEFEHT U RIGBE(CSTR)IZEHREMBIL F - X0 RS HRIICE—2 D
5755 %R RIEHYFHA, KDOES TEREEZNMYKRS LZTEBISTEER
o TTFELY,

E—AABRBLTVSEE, E—FDOEEGHMITEBEENIRE T SFaEMELIHY F
Y, b, E—2EREBTHEICE. 9. RLBERAIHKEU., woY Lk
EN-KRIIBEE, TRFEEREOLOEEYSNSLTTFEL,

Y793 DER D w4y MEiE(wall jacket construction) [EZ DNEETEIRT HKER
CREICELES, BE. ERICEAINLIEEFEGEZETEESI(HY FHA,
LA L. SAEROMEZEENE LIVEERENGESATLT, EBICREBLTNS S
EEDBTF v LTTELY,



6 ¥ 3% O B A (F it / # 8t )(EQUIPMENT DESCRIPTION
(DESIGN/FUNCTION))

Bioprocess Control [Z & > TH2#t 415 CSTR bioreactors [£RD 2 FEFEDEHE THAT
ZEFE T, :Glass (G) & Stainless steel (S)IZK D 2FEHEDHRENHY T, V1 XERX
DIFEEDA T avhbHYFET, 2. SELV10litters (FN 5 DIFEFEIFXETILEA
DHIZBASINTUVET, )

6.1 CSTR-2G

(1) e—

T

(2) w——t

(7)

(3)

(4)

— (&)

(5) e——

(9)

(10)

(0) w——

- i
CSTR-2G
(1) Silicone stopper(¥ 1) A2 R kw/i—) (6) Glass bottle
(2) Glass feeding funnel(H 5 X Bt | (7) Motor unit
)
(3) Helical coupling( 5B A4KHA v T > 4) | (8) Bent glass pipe(HiA 2 f=H 5 A &/A
7)
(4) Rubber stopper with metal pipes for gas (9) Sampling port with plastic cap (T, pH,
outlet etc.)
(5) Plastic cap with hole (10) Stirrer




Glass feeding funnel (2). Silicone stopper (1) & & U* Bent glass pipe (8) (I TFENDEET
AEREINTUVET, (ERHNLEN)

6.2 CSTR-5G

(6)

(5)



(7)

CSTR-5G

(1) Feeding port for high solid content
feedstock(BERZ B D EA#HEFE D)

(6) Sampling port (T, pH, etc.)

(2) Gas outlet

(7) Tri-clamp hinge(FR— R /\> F)

(3) Heating/cooling water outlet

(8) Motor

(4) Heating/cooling water inlet

(9) Liquid feeding port (for attaching a
suitable tube nipple)

(5) Emptying & discharging port

(10) Motor holder

10




6.3 CSTR-5S & CSTR-10S

CSTR-58 & CSTR-10S DRIDHE—DEWNIBFELIIETT, MADY A X(E 2 2ON

—TarvoRIcEYET, VEODDN—CavEBEESIN-HEHARA—F
(Emptying port (5a) ) & #EH7AR— b (Discharging port (5b)) & F 2 (main lid) E[Z 3 {&

DR—EBHYET, £53—2D/\—2 3 VITILERS L ATRELGE HEH 7R — b (detachable

emptying and discharging ports) &FZE(Z 4 BOR—AHYET., TEEDEEL

FLIE CSTR-10S R LET,

(1

"

Sr— (1)

(13)

= (5b)

(4)

(5a)

11



(10}

(11)

CSTR-5S and CSTR-10S

(1) Feeding port for high solid content
feedstock

(7) Tri-clamp hinge

(2) Gas outlet (not visible in the picture)

(8) Motor

(3) Heating/cooling water outlet

(9) Liquid feeding port (continues into a tube
on the inside of the main lid)

(4) Heating/cooling water inlet

(10) Motor holder

(5a) Emptying port(BEHH7R— )

(11) Extra port similar to (9), but does not
have a tube attached on the inside of the lid.

(5b) Discharging port(BEHH7R— k)

(12) Adjustable feet(5f % v gE 75 fil)

(6) Sampling port (T, pH, etc.)

(13) Viewing port window(ilf & &)

12




4 ERXFEHRS VI RSB /DA /HEE(Design/function of CSTR)

6.4.1 EER T v/ F(WALL JACKET)

CSTRIZAWEER O v 7y MIKNMBFE-IEAED-OICRIRTELSI_ENEE
EVET, U703 EZRVTORYFIFon-NEOBRERKEICERT S L
[T&klY., REBORI 7V 2ADEREAHETEET,

&ZCSTR &, 2HHLBRIRKAKEDOR Y TH+2ITELGRE(20-30 Vmin)F F A4
THEENZHFEODOT, BERICME., FHIEEIIERTLIZENTEET,

6.4.2 [R#FHE#ER— b (FEEDING PORT)

CSTR Bioreactors [& 2 D E 4 5H 1 XD EMFHEISR— bk (feeding ports) &b £
T o KEWYHAXDR— (1) [FEFDEM $h(solid feedstock)yh¥) 7V 2 DRABHD
KREDTICEESTLONERICTEET, BRERFY A XDNEHER—F (smaller
port (9) M5, EFB[DFES-FHICKDH., FERCTE2FE--BETHIBT S
CEMTEFET,

6.4.3 77 AHO(GAS OUTLET)

Gasoutlet 2) [, ARERICELL =8, FLIIRBEEITET-HIZ, LTHRE
ZHTHFa1—THZED Gasoutlet Q)IZHYFITONBZKSIZHRIFSINTNET,

6.4.4 B> T)LEEEAR— k(SAMPLING PORT)

LA Sampling port (6) &8 L T, Temperature (T) BEL P pHD K S /NS A—2 DA
T53AVMDI=DITH O TILERMT D ENAEETT ., TIRFYIETHT
A(TEEDAVSAVE=ZFY T D=HIZ pH sensor ZHHEAT H-HIZFEHRTE
T3, COTSRF Y ETH T3 (Plastic adaptor) [ TERIZIE U THRIETEET,
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6.4.5 8 E Z(VIEWING PORT WINDOW)
Stainless steel /N\— 3 V&, HETOEADME. B# A (foam formation)h\ & TE
B2 DR E R — bk (viewing ports) NEBIIZH Y ET ., DTHRETAILLZFIHNLT
TEW, 2V ARBZEITHSTYERSDE=OHICIE., FIEEMNGKRELTULSRE. F@E
BTV TTELLTTEL,

<

Bmas

6.4.6 BEHDT=&HDHR—)L/\)L T(BALL VALVES FOR DISCHARGING AND EMPTYING)
Emptying (5a) & Discharging (5b) ADR— bD=HIZ, RTFULREA VY ER—)L
NILTEFE > CTHEBICERFATEET, “ON” (XFZD/NIILTHBENTWNSZ EEEBL.,
“OFF” [FEALTWAZ EZEBKRLET, BEHAR— bDAR—IL/3)L T (Discharging port
ball valve)ICTDWTIETEENDEEEZSHLTT LY,

6.47 HOHHAR— b & BER S 1 Fl#H(SELF DISCHARGING PORT & AUTO SLURRY
CONTROL)

ATULRABERIIBEIR T 1) KEHEH(Automatic slurry level control) Zi2#t L £ 9,

D7 3DOAWTIE. ZOHEF2—THN2 0 DE@EICA>THULELAY., Z0D

BEYLICREZETHIRZULABNIEHELET, (TREDEEZRTTILY, )

.
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6.4.8 R & Al B 7% Bl (ADJUSTABLE FEET)
ATULAEERIE. V7 2DREEKERY NEHEIZTES-ODRAEATEEL
BIAMT LT ULVET,

6.4.9 E—45 LIEHI](MOTORS & STIRRERS

6.4.9.1 CSTR-2G DIZFEDE—4 L IEHEF(Motors & stirrers for CSTR-2G)

RD 2 FEBEDREGD NAF )T 2B L X T L(Bioreactor agitation systems)h®
Bioprocess Control MO AFTEET, : 1) FTRVIRGETEETSIVERE—4
(brush DC motors with a gearbox)IZE DUV #EAER(ERITE) i) 7S5V ELDER
AT FTE—4 (brushless DC stepper motors)D L =—4 A EREFHZE DU\ =S HEEERIN
—VaV(ERBEE)RELTRABTOEEREFRAK. XA A VTV 28BB R T A
(Bioreactor agitation systems)D Y =1 7 IILESBLTT LY,
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6.4.9.2 CSTR-5G. CSTR-5S & CSTR-10S DIFEENDE—4 LiEiLSSE

5 1 reactor & 10 1 reactor DIFEIZIX 2BEDE—F/N—U 3 UAFIATEES, - 7
S VT EERE— 4 (Brush DC Motor) & Z##8E 7 5 o % L E i £ — 4 (Multifunction
brushless DC motor) 1 b DERBAIXTEDEY TY,

75 U+ EEFRE—4 (Brush DC motor)

Brush DC motor (BT 8943514%)

Type of motor Permanent magnet DC motor with planetary gearhead
E—2DFAT REVLTERMTSKAHREBERE—%
VoltageE[£ 24V
Output powertH AE 12W
Output torqueti 1 LY 0.58 Nm
Output speed ! 1 3RE 194 min™!
Maximum radial load 250 Fr (N)
EXFELAMEFGE
Maximum axial load 150 Fa (N)
RAHARAE
WeightE = 0.59 kg
Lengthff & 105 mm
Ambient temperature -20 to +80 (°C)
FBRE
Diameter B % 42 mm
Features43 18 Speed and mixing intervals controlled by an external
power supply
MY T ERTHIEI SN S FE LIRS DR
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R Power supply for Brush DC motor (FffTAI4%1%)

Output voltagetH AEE

0-24 V (adjustable)

Ripple voltage ') v FILEE

1 mV

Output currentt I EjR

0-3 A (adjustable)

DimensionsH 4 X 130 x 215 x 150 mm
Weight E= 49 kg
Features43 {8 LCD display & fine adjustment for voltage and current

Protection mode: current-limiting
Output connectors IEC1010
Fuse-protected

EXEEEHROBETALCDT 4 AT LA EWMERAE
REE—F ; ERFIR

HAaRY FIECI010
Ea—XTHREINTLS,

ZHEET S5 & LEMRE— 2 (MULTIFUNCTION BRUSHLESS DC MOTOR)

Multifunction brushless DC motor (I FEENDEE EMFITRENF-SEFIFEFLHETE
EBHIENRILATFINTULNET,

(6)

MT
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(1) Auto (ON/OFF)

This switch is used to control the direction during the rotation of the
mixers (i.e. singe or bidirectional rotations).

CHDRAYFREIEIFH—DOBERPICEDARZHET 58I
FERENFET, (B, E—AREXIEINAROD[EER)

(2) Timer (0-9)

The timer dial can be set to 10 different intervals, which refer to the
rotary switch delays. Below are the intervals for each setting:

BAI—FAXILIZI10FEBEOERL HHRICKRETEET, D
BEIEEEEDR A v FDENIZEELEFT, TRIIBZHRTEDIS

EDERTY,

0 5s

1 15s

2 30s

3 45 s

4 60 s (1 min)

5 120 s (2 min)

6 300 s (5 min)

7 600 s (10 min)
8 1800 s (30 min)
9 3600 s (60 min)

(3) Speed

The rotation speed control dial shows the speed in percentage, where
100% equals full rotation speed of 300 RPM. 5-100% of full rotation
equals 15-300 RPM in a linear relation.

BEEEFESY A TILITEEEZ%TRLET . 100%IE 300 RPM
D7 IVEEGREIZFLIVNVTY, ZILEIERD 5-100%IXEHEEE{FZR T
15-300 RPM [ZZ£ L VT T,

(4) Signal INT/EXT

When signal is set to EXT, the motor can be controlled from an
external signal (e.g. the BRS detection unit). INT means that the motor
speed can be controlled manually with the adjustment knob.

EEMEXTICERESIN TS EEIL. E—2HNEMEFTH B H
MTEET, (BlZIX. Bioprocess Control DERHZEE A 5)INT X
E—ARENFE) TJEFE->TFHTHIBEMTETDLILEZEKRL
F9,

(5) CTRL This is an analogue signal input port, where an external control signal
can be connected.
CNIFHEFIEESIMERTEET7FOTESTAANR—FT
ER

(6) Power supply Power supply inlet.

BIROAA,
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FiffTEREA Technical description for Multifunction Brushless DC Motor

Power supply

24V

Minimum speed

15 RPM (@ V signal output set to 5% (over 0.5 V)

Maximum speed

300 RPM @ V signal output set to 100% (over 12 V)

Maximum current | 2.212 A
Peak current 3.128 A
maximum

Maximum power | 53 W

output

7 CSTR DE A4 #(CSTR TECHNICAL CHARACTERISTICS)
7.1 CSTR MDE&E(CSTR configurations)

CSTR-2G CSTR-5G CSTR-5S CSTR-10S
Reactor type & 4 7 CSTR CSTR CSTR CSTR
Volume = 21 51 51 101
Wall jacket volume 2£H! NA® 2.71 0.71 11
Xy FDBE
Materials #4'& High quality | High quality High quality stainless steel
glass glass and (AISI 316)
stainless steel
(AISI 316)
Mixing iR & Mechanical Mechanical agitation 4 BO¥E 14
agitation™*
Temperature control External 4130 {0
Dimension 4 X 26x 13 mm | 38 x24 mm 74.5 x 28.5 77.5x32.5
(without mm mm
Hx W motor)
45 x 13 mm
(with motor)
Weight 22 1.3 kg 7.8 kg 12.8 kg 16.5 kg

* NS {E(Heating control)l& 2 litre ') 77 2 MNE AN 5 1EIR K FE(Thermostatic water
bath)ZE > TEEESNES . EREKERFVTI2AIC 6 AOANWRDDN-RER

EEZFEER/IRICHNIZ 52 & —#&IZ Bioprocess Control [Z& » T EINFET,
PRI/ E—F [EEXRITE LT CSTR2G [T F o FET,




7.2 CSTR &} & D [FE#F $}(Raw materials of the CSTR parts)
a) NG600WH plastic [& Glass-reinforced(#7 5 R581E) Nylon USP WS SN FE T,
b) EPDM rubber [& Ethylene propylene diene monomer( T > B & {K) rubber TY,

AISI316 IR ERICH L TEVMEEZRT SMEEA TV LAXF—ILHMT
ER

c¢) Borosilicate glass [(FEABEICERZENMEVNVASZAD 124 T T,

d) PTFE & FEP [XZ ML E 1 Polytetrafluoroethylene & Fluorinated ethylene propylene,
T. Teflon E LTHIGNTWVWASHMETY,

MEHZEET ALY EEMIEE 105IED CSTRDARFT/IN—YESBLTTELY,

73 R—RNY FEHRYT Y DY A X(Tri-clamps and gasket sizes)

R—R /N> FDESE(tri-clamp connection)lEH Ry MIEH SO TTERESIATE 2
BD 7 x)L—)L(Ferrule: EF)MORYIL>TWVET, h—R/\N2 ROY A X(Tri-
clamp size)[F/8f TONBICE >TRESNIZEDT, ZxIL—ILOANAEIZE-=D
DTIEHY FEA, m—R/\2 FOES(tri-clamp connection)D R EHIRIZIE TEED

BEZSHRLTTSLY,

gﬂ —— Clamp

O Gasket

L]

7 x )b—)L(ferrule) (BB, /XM TOREAYIZEROH N D ERMHE) V)FHR—R/INU KR

DY A X(tri-clamp size)&k Y KEG$ 12.7 mm (12”°) TY, TEDEFEETIE. A) II£

BE /N1 TDARE (internal diameter (ID)) Z#F L. (B) [&7 = JL—JL(ferrule) D5} 1%
(outer diameter (OD))Z&R L E 9,

Ferrule

Ferrule
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Tri-clamp and gasket sizes (mm)

Usage Fi& Tri-clamp size Pipe ID Ferrule OD
(A)* (B)*

Liquid feeding port ;&K R— b 12 9.5 25.1

Emptying & discharging ports on the 25 20 34

version of CSTR-5S and CSTR-10S

where the ports are detachable 7R— k

AVERSt L BT RE%E CSTR-5S & CSTR-

10S DN—2 3 VDB AR—

e Feeding funnel lid for 5 1 reactors 38 34.9 50.5

e Feeding funnel holder

igRtHRILE

e Motor holder E—A2 7KL F

e Feeding funnel lid for 10 1 reactors 51 46.6 64.0

e Viewing port holes

Plastic hinge clamp for CSTR-5S 150 149.2 166.1

TSRFOEDSISUT

Plastic hinge clamp for CSTR-10S 200 200.0 217.5

*LEEDEENRN

7.4 R— kDY A X(Dimensions of the ports on all CSTR digesters)

Ports CSTR-2G CSTR-5G CSTR-5S CSTR-10S
(mm)
Feeding funnel | ID/OD 12/15 |ID 22 ID 22 ID 22
or 16/19

Liquid feeding | NA ID/OD 10/12 ID/OD 10/12 ID/OD 10/12
Gas outlet ID/OD 3/4 ID/OD 4/6 ID/OD 4/6 ID/OD 4/6
Wall jacket NA ID/OD 8/10 ID/OD 10/12 ID/OD 10/12
Emptying & ID/OD ID/OD 12/15 ID/OD ID/OD
discharging 12/15 or 16/18 13.5/16.6 13.5/16.6

or 15.3/18.6 or 15.3/18.6

Fa—TBRENITIVRALEDR—FIBRYFIoNdEEIZIE, ERPICUTH A
NOBRSHEEGEERETIEDICEH LERAGVWEETSIIENEETYT, 58
HIE, Fa—TBEITWMYFIToNDE—bDSNE (outer diameter (OD) ) &KUY 2
mm /N AR (an inner diameter (ID)) ZHTARELEWVNS T ETY, HlRIE.
CSTR-5S D BAEIMER— ML 2 mm ONBEEFEFET, TNIEF2—TEEN 10
mm DRBREFEDODEEZERLET, Tygon® tubing (FARHODKR—FTHEATL
RIEBTYEFA, LHL. TOHDAR— FEIARFAEMTHER NI EDZ A TD
Silicone tubing THEATEET,
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8 E{E(OPERATION)

8.1 CSTR digester M XA DFAIL (First assembly of the CSTR digester)

5 1 reactor & 10 1 reactor (T2 TE S HIZHITONTHAINE T, Hh o xiRMIL
NEBEELGYET, TELGEBEFFI VIV EDORBICART Y bE#OTRYFITONE
T, TLTEDOHER—R/NY FDE > D(tri-clamp hinge) TV —ILENFET, 70
RSIFEAVIDHRICEHEATIEICITEELT, T TAORSHAEHF 21 —T
(discharging tube)[CH = bW KIICF Ty I LTTEW, FLEAFELGEHNLFALL
NEZEZFITHEFa2—TJICRYEDEFBAELNVESICFT VI LTTFSILY,

CSTR-2G (2 1 glass reactors) |£E%ET E AL THZENMED LD EREIERY F T,

8.1.1 CSTR-2G D ER¥DHHIL( FIRST ASSEMBLY OF CSTR-2G)

1. U7O20ORMLERELEREAICEVTTSL,

2. XXy TEMD AT AL TDLEICEVWTTEWL, ZLTEDHE
Silicone AR Y FEBWITSAF I ZrTF vy TOAMIZLTEML
TTFELY,

3. MFHEISF 2 — T (Feeding tube) & #HEH F 2 — T (Discharging tube) & DEIZLN S
HHIDEHZEFD-HIZ, BELIZ 180° DAEIZH HBHOER(Oenings) Z1fF
FAT5ZLexhbeHLET, (LEBDEEZSELTTEL, ) LEDERAOD
BEQHCTRaAaNF-EYIZ, HSRNNA TOEWN., E-E CHAIZBEAOSD
—DIZEHEALTTEL, FOHITRIN, THBFEEEBORIZH - Y EHE
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e

8.1.3

BEFTTARIZBLTTEWL, ZLTUZV720EEORA@AEICETTHD
CEEHRBLTTIL, Fv v T@EUT7IRICLoDY ERLCAATTELY,
HS5 R BT 2 (glass feeding funnel)IZBE L TIXESEEDATY T2 &#YEL
TTFEW, NATE=TEBDLEITTAICAIFEALTT LY,
F3OMSLEAOBMERSF vy TERYMITHIEICKYBALTTELY,
FLEAOFWEROXF vy TEFERALTOEDDE VY (T, pHiEEERY
fFIHFTTEUY,
(LREDEEFE—REEIRYMIToNZUTIERERLET, T—2EE
(2D T DML Bioreactor Agitation Systems DY =1 FILESHBLTTS
L, )

CSTR-5G D H A DA IL(FIRST ASSEMBLY OF CSTR-5G)

D72 2DRMILERELEZRAICEVLVTTSL,

RELGARTY FE)T7I2OBOBORAY OFITERODTT ELY,

1R 8% (stirrer) & A F 1 — TEEE (feeding tubes)|LF E 4 ZE HV(main lid)AY ) 7
JRADBO—BLEIZHEIZARTY FZRZETH Y EYTHIRADFIZA
NTTFEW, HARTY DV —IHNELLEESEBIZEWN L E/HERT
BEINITEELTTELY,

FE A ZE(main lid)ZER—R /N2 KD E > P(tri-clamp hinge) THEfT T TT LY,
T X v v F(screw cap) F HEH 7R— b (emptying port) [T TTF &Ly,

F 21— 7 = J)l(tube nipples: ®FifIcha LY MnHIENMEEF M NEADHZ KD
FryvTOPIHEALTTFIW, TLTENLZYTIVRDBERS vy FOFENZEND 2
BoR—tn 3) & BDIZEYFIFTTEULY,

CSTR-5S & CSTR-10S D F DAL

J T RZDA Y (reactor tank)ZREL-FREAICEE. BEIZE C CHIZEHE
LTTFELY,

)79 2R/ N4 F(emptying and discharging pipes)HhVER Y 4} S f-JREET
HESINBEIZIE. TS0/ TERY FIFTT . (A LATER R
— D WN=N—=2 3 VDB EIZOHER)

REGAR 7Y FEV TV 2OBOEEY OZIZERYAMFITTTFEL,
BEHBOF 11— T EHEMEETF 2 — I stirrer and feeding tubes)Z ') 79 2 D
FICEAT BRIIC. 2 VRHERTABBEDELICE>TWSHHNIT
(discharging pipe)h’dr 5 Z & #HEFE L TT LY, TARS DE (propeller blades )
EMFHEIEF 1 — T (feeding tubes) MZDHEF 2 —TICEMLAEWVWEL S ITE
MMTWEITAIEGRY EFEA, HRTY FDOY—ILNELLKEE > FZEIC
BNV LEZHERITDHILOICEELTTSLY,
FELREZEOERYIZCTSRFYIEKR—R/INY FDE ¥ P(plastic tri-clamp
hinge )ZH Y MIFTEHCEICKY ZDERGEZMLTT SN,

RET 4L LEZEBRER— kZE(viewing porthole windows)M SF|A L TTF LY,
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8.2 RA— k7w JHi(Before start up)

8.2.1

CSTR-2G
b
!jw __:é?svl { .'g zw ,»_z?f‘_i.'\ { d ,'f*' 227 tt\ |
A2 TR N [ TR N £ TR W

HEFRIFEEY(bio-waste) & FEFEM F(inoculum)Z Y Kk 5 & FIZIXFEIZRE
AR, BREFEEFRZFALTTEULY,

D702 FMIORNWRE LE-KEGRAICEVNVTTS L, EBRZMAKT S
BIDY T 2OEBIELTIEESILIBEBEZSBLTTIL,

N S=A RN TOHA XNEETEF A XDFa1—TBREZMEY>T
TEW, V950 TRENNVTTEDF2—TZHALTTEL, ChAHEHT
#&(discharging procedure)DEIEIL L F Y, (5 SAED MG L BEHDIHIZERAS
NTWHWET, )

WHEIZIE LT, 20OY > FTILFER— k(sampling port)[Zt& (T, pH F)%
BRYFFTTEL,

ERERICHE L SNDHEIE T 7V 2 ITHEEBE (inoculum) & E & (substrate) & FE1H
LTTF&LY,

Z/\— X kv /\(rubber stoppers)DH T AR ML EHEAM L TWSHIIZEHEBRZE
ZFH L TT &S, Silicone R F LA E£fz(& Silicone AT 4 VY TEHTHDOMN
FELWLWTT,

FN—RAFYNRQERDERF 21— T LEHFMZ)ZER MLOROBOHIC
BEE. RMILEFALSEOICTN—8IEH L TTF L, £EH(metallic rod )
T ELEABD TS RF I E T vy THIEE(stirring rod) DEMN 558N T,
HRARIEEEDN YT O ANLRNEZEICENADLDT, EEELZRIT OIIE
(FTTTEL, (LRREILRVINDEE)

EEBEZHA S ERHBHI LI ETHRVTHEAKRAY T VT DFRIZAN.,
ETNZEZRMYFMIFTTFSL, (EMLZEHEHDEE)
FOLIZTSRFYHVBEIRIYY v v T/E—F DHKR— b Z(plastic screw
thread cap/motor support )ICEE., RMILEDRIONRZGCHBYSMAELL D
—ILENDZETROTHOTT S, (LEDENC=FEHNDEE) E—42%
BN &L YEEMIZDULNTIE Bioreactor Agitation Systems DY — 1 7 ILESHBL T
T&Ly,
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10.

11.

12.

13.

8.2.2

bHEARNDY T TLODEDOREEEICHEOHITH I EICK YA ST
EH#E(bent stir rod)F E— R ICEKELTT W, HAKRDY TV IDHH=E
[Tk DEREHRITLH-OIZ. bHEARAYTIVVINTSAFYIEE—4
DYR—bPFELIEE—F2ZEELTVWSEEHRDICEML TGN &%
BELTTELY,

BUTVRICDEBETERFEEZL-E. EOAOEZE]MY F+1-)EEK
¥&(thermostatic water bath) MR IZ AN T T LY,

LT 2D T 1N—EZE(rubber lids)D—FLICHEHNSHBERF1—T %1
H 3£ & (detection unit) & T B -OICT+HHER S D Tygon® tubing Z6{EY] -
TFEW, TRAHEODEFEICET 57 /31 RICE L TIEE 8418 (MEHt#E
& HEH : Feeding and discharging) #S 8B L TT &L,

Tygon® tubing ND6EZEFI10 cm DR EIZY LT, TNLZFITIID S/ —H
EN—BLIZHD7)—DEREF1—TDENTNICEHRLTTIL, £
NEDFa1—TRHREITSRAFYIEF1—THOS0TE#FE->THLELTTEL,

CSTR-5G, CSTR-5S & & U CSTR-10S

b RIEZEY (bio-waste) & IEFEM Fl(inoculum)ZER Y K S & EICITEICRE
AR, BREFEEFRZFALTTEULY,

D70 REMIODEVRE LI-KEGREAICEVLDTT LY,

R—R /N2 R(tri-clamp) & H A4 v k(gasket) &> T, Fa—T = F)L(tube
nipple) & EAHEFRR— b (liquid feeding port)IZL oA Y EBHTT S, (FE
BREDLEIZ 4 HOR—FEHFODRATULARF—LEN—U 3 UAMERSL
BGEICIE. TOEOAMICHIECREF1—TJICELLII L ZHELTT
=LYy, )

WEIZH LT, Z0OH 2 FILERER— k(sampling port)[S+ (T, pH H)%
BYFIFTTEU,

HEHH 7R— b (emptying and the discharging ports)[Z & B R—JL/NIL T D/ KL
MEADKIE ( “off” (closed) position) (R F—ILERTER) IZHDHZ LZHERLT
TEW, FIEASRABERFOHEER— F(emptying and discharging port)H¥ 4
Ox vy Tscrew cap)EF=[EFa—T =y TILTRYMFIFontzFh—R/ND R
ENT=F a—T(clamped tube)ICK YBAL 5N TSI EFHERLTT Y,
EERICHWELINDEIE T 7Y ZIZHEERE (inoculum) & F & (substrate) & FT1E
LTTFSW, HESNDIREBELALIE, 5B 647 HDFEICROND LS,
2 AERIZHA > TEY 1+ 51 58 F 2 — T (discharging tube)® L i (2 E|
E$TSHILETT,

FELGARTY bEV T ZOBITEY T, EEER(stirrer) EHEF 21—
J(feeding tubes)& 2 I DHFITEEIZHA L TF LY, EELZE(the main lid)
B L THR—R/N\2 FDE > P( tri-clamp hinge) #EHTT LY,
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8. HAHODHZREIZDOWTDT KN/ RIZCDWTIXE 7T4HESHBELTTSLY,
Cut Tygon® tubing (&) 79 2 D H A HOM 5 1 H ZEE (detection unit)|ZEE.
FhlE. T HEGENRHEBLE A RBROMAFEKIT H-OICFERINS
BREICEET ADIZHRLERESICYI > TTF &L, Tygon® tubing [EF1—T X
Fy/XTEHALCTTFSUL,

9. Tygon® tubing Z HAHBAIZERYMIFT, EOFa—T%5 )y ITTHLTT
AN

10. Y > T IJLERER— b (sampling port)y /ST —1) U5 RIL fEF=IX(T. pH )D&
UMW TSRAFYIBTATITHLON TSI EEERELTT S,
Fa—TJ&EBEHS vy bAOAOR—FEHOR— MIHER L THERK
¥& (recirculating water bath) & #fE L TTF S LY,

11. F 12— 7 ZHH 7/R— b (discharging ports)|ZEN L THEH TFEDM. HeH ZBhlT
TTFSEL, (FBABEITHBATATLET, )

e CSTR-5S Ff=I& CSTR-10S: | RDF 21— T ZHHF 21— T DIk
LTTFEULY,

e CSTR-5G: CDRAATDIYTH AL, FEHBFREMIHBAR— k(iquid
feeding port)|IZE 2RALHN, FIK(Fa1—T=vTLLEADHDIARTF
Yy T2k D) ROF 21— T #HHR— b (emptying port)[Z3E#HEE 5 LY
TN EKYVERESN LRSI N ZF>THEHEINSZ EMNAIRETT,
BEOAENERSNDGELIE, ZOFa2—TF#NIILITTHLT, N
DFDIHIZH L THMEWMIBIZES CENEETYT, £5ThIEA
VO FKYEBEWMIBICEMEZLGAMRGa)DFICHBEEZITOIENTESE
To

12. HER THRFERASIN TS ELIE)., TR TOHIER— F(feeding ports)HhiZE
THN—ZNTWBD, FEEFa1—TICEREINA TS EEHEELTT
S, LA L., ZRUBPIEIHBR—FOEZHEHHFTEIDIZEHR—RNDF
(tri-clamp)[EERA LGZWVWTT &0, !
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8.3 RA— k7w J(Start up)

8.3.1

1.

8.3.2

(98]

CSTR-2G

CSTR-2G $° BioReactor Simulator D—8& & L THERAIN LG LIE,. YR TLE
AR — T v TF BEIZF D(BioReactor Simulator) DY — 1 F7IILESHBLTT
=LY,

Brush DC Agitation System & 7= [d& Multifunction Brushless DC Agitation System @)
BEERE—FOREAHAICOVTIE, ThoDOVWThANEREINEHIC
It C T. Bioreactor Agitation Systems DY = a7 I)LZSHLTT LY,

B S X T Li(agitation systems)DFAIL LR E T O BT EICEH AT LE—
REBNUIBI SN TS Z & ZHE L TTF S, Multifunction Brushless DC
Agitation System PMEREIN 5L 5E. FE—X DX A v F & Motor Controller
DAA v FELFE, VAT LOERGRZEEHE = (TERT SATIZUIE(OFF) T %
CENHERERINFT,

CSTR-5G, CSTR-5S & & U CSTR-10S

BEIR/K¥E (recirculating water bathy D A A v FZANTIELIVEEZEREL T
T&Ly,

FEOAIEDHRAITR > TE—IDERELEATT LY,

E—4 (motor(s)) ICERERZEHEL TT LY,

5 1reactor FH7zIE 10 | reactor AMEA SN LS4 5 (X. ##5R 3+ (feeding funnel)
FDOEFVT VA LERDBEZHRT =OIZ, T (tri-clamp) T < 2 fF 1T 7%
WEIIZLTTELY,
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8.4 [EMFEDHAS & HEH (Feeding and discharging)

YT A~DEMBOEBEHBEDOFEEFIEIEX, VT 2DOREBINE)TH 2
NFETHESNIDONEF THIESININESIHNICKYVELDEELAHYET,
TRERICEBHIN-FIEIEX. RI—TFT A 2JRA 2V FELTHERTESDRETY. T
SRICEE SN HBDON DML, CSTR DFAANYT—DDHRIZIEEETNTULAEL
NELNFEEAD, FEIEOFIZYR FRRINTUVET,

8.4.1

l.

2.

3.

8.4.2

CSTR-2G

B 2 & (detection unit)y NDF 2—T 49 1) v 7 (tubing clip (8)) ZFALTTF &
LY,

I DDBHREMMN S AFRNNATOTICHRFLTTEL, (FB6ITENDEER
SELTTSL, )

#4878 3+ (feeding funnel) Z & U TR #(feedstock) ZBM L TTF S LY, [RA

AERIZV TV RORIEFLZTNE, PVIVER MyNZEDORIDHA
AEOHICE2RAH, oK Y ETAICHLAD I ENMRIDIEAHY F
_d—

HTLKARZYDENEMENEREMBOECELWVN EZHERBLTT S,
AR THEENIE, /A TIZRAFIT SN TWEF 2 —T ORISR
ZEALTTESWL, TLTRSINZFESTHY ZHEICMYBKVLTT S,
‘r—J LT (cable tie) DEAMNEEY ZRM YR DITH/ILDZENHY FT,

¥ 2 & (detection unit)y NDF 2—T 49 1) v 7 (tubing clip (8)) ZFRAIFTTE
Lo £ TNIEXZE D H R ZFER(gas registration) N FE TEE T,

CSTR-5G
& 2 & (detection unit)y NDF a2 —T U 1) 7 (tubing clip (8)) ZFILTT &
LY,
8wt (feeding funnel (1)) %18 L TIR# Fl(feedstock )ZEML TTFELY,
EMENRIDF21—TZ#BLTITIVIOABTYMDOFRIZELL AR EN
TEDLSICAVIDHDENZZE LT IEHICTDRATYTERT VT3
EREIZITDCEMBELGHEHY FT,
BEHIX 2 DOFETITSOIENTEFET, XD AEIE. BARIZUTI2D
EIZTHBEEENZNVDTREERETT,
a. 1 RKOF1—TZHREBHEAR— FTRYMFFTTTSL, TnhoESER
ZHEALTHREIATEDRAZRLES>TTELY,
b. 1 DDEHREZHHAR— b (emptying port (5)) [ZEfFFoNf=F1—TD
TIZREFLTTEWL, ZLTH LK Y EZDNILTZERHITTT LY,
HTLK SRS DEN EMENEZEMHEDEICFLWZ LEZHERBLTTEUL,
& 2 & (detection unit)yNDF a2 —T U 1) w7 (tubing clip (8)) ZFAIFTTT X
Lo £ 5T 1IEZ DA REER(gas registration) MR TEE S,
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8.4.3 CSTR-5S & CSTR-10S
ATULRRF—IEY T 21E, BMEHFEIITONLIEBEDEEZFEHIT H5DIC
&3 D BE L N L (automatic level control)IZ &K BRI DHEHAR— FEFHELFET,

1. 1R E (detection uni)NDF a1 —T %9 ) v T (tubing clip 8)) ZFALTT &
LY,

2. 1 DOEFEPHF 2 — J(discharging tube) DFAOED FICREFL TZ D/
7 (valve 3)) ZRAITTT LY,

3. EBE(substrate)Z ) 7V Z(ZEMLTTELY,

4. B F 2 — J(discharging tube) DHFDFEY N KELGAIK, HHEF 2 —T D
[CEHFEESNTVDFa—THICRSIAZED=HITEHBEHE>TTFEL,
(& — T L (cable tio)D & S HHLDEFALTEZDHY £HECRY K
WTTFEIW, ZONLTERS Y OEHEAELET ZETHIFTBELTTELY,
HHINEERIXRE) 7O 2ICTBRBENELELABETTT,

5. BHEE (detection uni)~NDF a1 —T 5 1) v T (tubing clip (8)) FBHIFTT &
LYo £ 5 T NIXZE D H R FZER(gas registration) HNEE TE= £ 7,

8.44 HRBDFERIZ &K % HEH (DISCHARGING BY USING A GAS BAG)

5 1reactor & 10 1 reactor [X FEENDEBEICR > THAREZF>THETEEFT . (RF
—IJLERED 1| DDN—23 0 TlE, EOLIZHSAFHDAR— FITERICREINT-&
S |2 T-connector DO YIZFERATEET, )

RERDOFMABKICIE., TOARARIEBRORAEMGRELE-ARIZEY ZOREFK
SEHDCEICKYRETHIENTEEFY . TNITK L2 BEYFET, FLEOR
FFHIVEENRATRET S LI TEET,

FTOAHREIE., BEEFIZR > AL IEE (negative pressure) IZHENIXFHIEH T &
DTELIHARBEEZRELFET, BYEZNYKRKLELNHSGEEICTIE. HiHd
[CHEBEZADAEE LTEDAREEZW I LI TEET, TREDFa1—TV 3
>~ 7 (tube clamp at the gas bag (9) ) (¥4 T a3 > T,
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‘ (7) Detection unit ’

(8) X (1) Feedingport

7[submr_‘rgcd in the liquid)

(9) N
X
(5) Sampling port for

(2) Outlet for gas

(3) Discharging port

(4) Emptying port

8.4.5 BEN#E(AUTOMATIC FEEDING)

B ##t#8 (automatic feeding)MERAIN D & FIZIE. R THERM B (feedstock) & ) 7
DADOFITHLAAFT ., TLTHHE. COEDRDEORICEEEH IMNTIAET
ADEFICITIZENTEFEFT, ATUVLARF—IVEYT7OANREREINDE LI,
HHAR—MIHEIR—ILNILTEZRVFFICT S EITEY, BBRSYLARL
P& 8E (automatic slurry level function)MERATEFE T, LHALAGA L., UFTVFIEEE
REEHMICERLTCEYOMBEEZNZASBENHY FT,

HE#t#6)L—F > (automatic feeding routine)MMERA SN BHFF(ZIE. UT V2 Rt
BEEGLTWAF1—TJEEICHATEEFEICLTEMNMIEHY EFHA,
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85 E=ARULVIT LRSI TN a—TF 4 2% (Monitoring &

troubleshooting)

BEHAE L WMEEIZE. BFYULTOMENMNL LhWEHA, FHAR—FICZF2
—JZEZMYMRF T TEFHREBALTRSINZERT 5 L BBORERIZHEILD
ATREMEAHY FT, F8A4IAICHBAIN-HNRAREFESEREFEYLIRE
THAGEICHLRIDOAREENHY £,

AF—I)LEL) T4 2 DERFE (steel reactor configuration)DIFE (21X, EIZT B 7=
HDHEE R— b (emptying port)HVEEH 7R— b (discharging port) DX & L THEMA
TEFET, LOLZEDHZEEF. VTIVIOABTMELETEIZT S LEKS
fz®IzmH T > < Y LM NRIELEY FH A,

JADR L (Foam formation) (IR BZBL THREHTEFEIT, BAADV 12 F
OIS UTERBLLTRHIEY A Y RO YT ARBHARCRETTEL,
TNoDVs v RoREANE, RECRYSNSLTHEETEEST, LILE
DIZE. V77 30HICVK oIDERNPASIDT, RRITTILENHY
F9,

BANEBIZEFHLTWVWSAZEEFIv I LT, BEICECTEECHREE
RAELTTIL,

E—ZICEATHFEMBIAE. VY FAR2 DDOEEIMEHEA K Motor Controller
ADOE 1 —AXDORBEDEF)IZDULNTIX, Bioreactor Agitation Systems (DY = 1
TLESRLTTFEU,

9 EED#T(END OF OPERATION)

DT OB EZEIZTHEEICF. RERERABRKR. RESLUFR)ZEMAL
TTF&ELY,

5& 10 litters DV 7V RIZHBHE—Z[E—RERMLOE—2ZHLTERE
Y>TTFELY,

CSTR-2G AY Bioreactor Simulator (BRS)D—E8 & L THERAINBHEEICIE. £
N5DE—42 L Software interface M BIRMYIFIShAIELZY FHA. (L
%7 5% BRI Bioreactor Simulator (BRS)MDY = 2 7 JL M Software DIBEZSW L TT
Sy, )

CSTR-2G 2B 1 S X T Li(agitation system)l XN DD AETEIRAA
yFNMIILoNET, !

0o ZHETSVELERE— 2 EBHFEHHF X T L (Multifunction
Brushless DC motor-driven agitators)(& Motor Controller [Z&H 2 XA v F T
BRERA vy FNYI5NET , Motor Controller Z—RERMNS TS5 %
HLTEE—IREICHAHARALA Y F% OFF DNEICRETH &1 H
HOLET., (24 ERBAIX Bioreactor Agitation Systems DY =1 7 )L
ZSHRLTTSL, )

0 Brush DC Agitation System (XEBIRT7 4 T2 & —RERNS TS &4 9
CEIZKYBRRS yFHRUIbNET,

NAAREMIEUNGEHETEELTTSIL, BIRIEX. N F TS5 MIZE]
ERTCEICKDFEDFE)
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o UTVARITE 10 BEICHIBKFAICHK > THELTENLDEREEREFLT
TS, KEBEDESEZZFRALTTSWD, AR Y FERTSHFrvyTH
BALT, F#IAPDERBEICERARTNN—=Y IR FEFzv I LTTELY,

o UTFZVANFERINGWNEEICZIE., "ELMIKREBTEZRELEZGARICERELT
T,
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10 A U FF 2R EBEMAINTENANCE AND REPAIRS)

10.1 3% & EEFD 53257 BH (Disassembly instructions for cleaning and
repair)

EHEEERX 2 V9 RIGAZF(CSTR reactor) DER R EF AL F - (X0 ET HHIICITEICE
—ADERDT ST E5H LTTELN,

10.1.1 CSTR-2G ? 73 fi#(DISASSEMBLY OF CSTR-2G)

1.

2.
3.

4.

Motor system H 5 47— T )L Z YK 3 B HIIZIL. Bioreactor Agitation Systems 0D
IZaTFZNRBINEFIBIHK STE—FIDRA Y FEU>TTELY,
D7 2ICRYFITENTWNEFa—TEETRYSFLTTE,

[R A1 FHE#ER 3 (feeding funnel) & BAHY o 2775 X734 T (bent glass pipe) ZE Y
HLTTELY,

HEAIKDH v T 5 (helical coupling) % [A1EE & B T (stir rod) ZEE L
TWEARVERDITTENLDRIDZEHNLTTEUY,

TS5RFYHHEE—R AR DX ¥ v T %(plastic motor screw caps)Z ') 79I 2 D
B O #B(reactor opening)M XY 5+ L TTF LY,

EEEmetal rod)Z 5 BARDY TV UITMLRYNLTTEU,

B HY > 7= #E # 45 (bent stir rod)Z ') 7 % 2 #i(reactor bottle)M 55| ZFRLNVT T LY,
FIRICH-L TV TV RZZEICLTTFSEUY,

CSTR-5G M %3 fi#(DISASSEMBLY OF CSTR-5G)
E—FIDRAYFEY>TTF LY,

D7 2ICRYRFITENTNEFa—TFE2TRYSNFLTTEU,

Z(lids), Fa—T =y 7)l(tube nipples)d &K UV H R4 v b (gaskets) % [R#F it
7R — b (feeding ports)M B EXY 54 L T, KELZREMBHEL TR 3 (large feeding
funnel )& F E 7 ZE (main lid) A SEYHLTTF LY,

R—RN\N2 FDE > P(tri-clamp hinge)Z FEHEMSH L TTF LY,
FELBEZHNYLFTTEIL, T LTESSRGtTenZ 2 VI N LEEHTH
FEELTTEL, FEEBBEIRY ST oN-EELGEZKTAICENT
TEL, EHBROTORT(ECSTR & —#EITMASIN S Allen key (2.5 mm) Z
FOTRMYNT CENTEFERT, E—FHEFTELGEICEFITER—R N
I (tri-clamp) ZHR Y 4+ L TTF & LY,
TAORSHARYNEND E, BRBESISHLT, ART Y FEE—42HKL
A (motor holder)M™ LERY S L TTF &L,

FERLEDOH A4 Y F(main lid gasket) #B Y4 L TTF S LY,

FOX vy T(screw caps)EFa—T =y TILEEIZCT H-HDHHAR— +
(emptying port) & BRI O v 47y kD R— b (wall jacket ports) M 5ERY 4 L TTF S
LY,
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10.1.3 CSTR-5S & CSTR-10S D 7 fi#

. E=3DRAYFZH>TTEULY,

2. U7V RIZRYMFITFoNTNEFa—TZL2TRYNLTTEL,

3. &(lids). Fa—7=w FIL(tube nipples)&H & UIH R4 v b (gaskets) % [R# ¥} i
#R7R— bk (feeding ports)M S ELY #4 L T, KELEMBHELL TR 3 (large feeding
funnel )& F E 4 Z (main lid) A SBYHLTT LY,

4. IR—R/N2 FDE > P(tri-clamp hinge)Z EEBEHREMSHLTT LY,

5. FELGEBFEHY LIFTT L, ZLTEBRSRGtiren)Z 2 VUM L5 SHIT R
FEBELTTSL, FEE#HFEIRYMTON-ETELGEZKFEARICENT
TEL, ERBOTORSECSTR & —#EITMA SN S Allen key (2.5 mm) &
FOoTHMYNT ZENTEES, TE—AHMEITELBICIFFEHER—RNY

(tri-clamp) ZER Y 4+ L TTF & LY,

6. FARSHAmMYNEIND L. EBRBRESIZTHLT, HRTY FEE—FFRI
A (motor holder)M™ 5ERY S L TTF S LN

7. EEHBEDHAS Y F(main lid gasket) ZE Y 4+ L TTF &L,

8. R—R/\> K(tri-clamps), ™7« > K™ (windows)& & U H R4 (gaskets)Z ')
7932 OMWANZ$H 58 = ZE(viewing ports) M HHY 4L L TTF LY,

9. 71 U HR— k(sampling port)DARJL FZEY SN LTTFEUY,

10, V7O RD—BEICHMET 5F 12 —TDEYIZFHR—R /N B(tri-clamps)h & %
BEICIE., ThoZEFa—TEHRT Yy FE—RICRYSSLTTEL,

GEE: BFHHEF 21— J(emptying and discharge tubes)Hh 2 > ICEE S TLY
T, B LA TELZWWA—=D3 0D CSTRABHY T, )

10.2 ') 7 2 2 M %% (Cleaning the reactor)

E—FEFER IP FRITH - TIHAKETH>TH, KO LRESNDIRETY, &
HE#s(stirrer tod)Z%FL TS EZILFEZE L TTF S, CSTR-2G reactor AADHAA
SEHHEIIKEVDRIIZE—FINBRYSNEINERETT,
VF7IOBDASRERT UV LARF—IILEOERITEEDERFRTI ) —= V7 H
FFEzYT, HEHR— k(emptying and discharging ports)|Z & B 7R—JL/\)L TILE%EF “On”
Open)DPEDFFICLTEL ZEZENGELTTELY,

10.3 3% & BB % D31 58 BH(Assembly instructions after cleaning and
repair)

CSTR tank DGR EMILF (IR RT HFNCEEICE—FIDBROTZ T EHLTT
<A
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10.3.1

l.
2.

10.

10.3.3

CSTR-2G M#A 3L (ASSEMBLY OF CSTR-2G)

DF7 O3 ERELE-RAIICEVTTEL,

T F vy F(screw cap)EFHAA 07255 X734 T (bent glass pipe)I[ZfFITTTF &
We ZRDLBEVWITSRFYIAIZROF vy TOAMICAIGTTS Y aVE
HRAEXY Y TE#HMHIFTTTEL, (F SILI1BEOFEEEXSBELTTEL, ) Thh
SBAZRBNNATE#BALTEFYyyTZEZLoMY E 3 BEO/NSHZEOEBD—
DR THEEDFIFTTEUY,

H 5 R B REMEHELA TR 3 (glass feeding funnel)ICB L TEERD ATy T2 &4V
WBLTTFELY,

1 EORTFxyyTE#%E 3 FEO/NSLZAOSMICKR D THDMHFTT I,

(T. pHEED) LY EWMY T THNIE, EEORT Y T 2IZ5HAS
NERELAZET., Z2O—FBLIZAOFWFrv v TELYVaVEHFAR Ty b
FRYMFFTTIU,

RA—FrT7 Y TORHINZ) THI 2 ERLITHITSHHOICIEE 82.1 BIZHD R
TV TERYBRLTTFIL,

CSTR-5G M #A 3L (ASSEMBLY OF CSTR-5G)

D730 0 ERELERAICEVNTTEL,

FoFx vy TEEIZT HEEHAR— k(emptying port) [ZfF FTT ELY,
Fa—TD=v J)l(tube nipples)EADH IO F ¥ v TITHALT, T
FEMOS v,y FOHAYOIZEL 2@DR— FMIERYFIFTTF I,
REGARTY IV T 2ORAAOEMEY OFICERYFIFTTIL,
TORSEE—AAMNFELGENOMY SN SIANIE, HEHBESITHLTE—
ARIVIDLGHTRTY FERYHNLTTEIL, ThL o ZTDEHBREFEAL
TT&EL, R—R/\Y R(tri-clamp) TE—A2 ZEE L TTF LY,

Allen key (2.5 mm)Z{E->T, FAXRSZHEBRICMYFFTTFIL, —FL
DTARZIFEHFOTOHNESDMEIZENMIMNMAIRETT,
BRBENATEIEELGENIVTIIO—BLIZHZ ARy FEIZHHES
FTUT7V20ORAFDFZP > Y EHFALTTELY,
R—ZANVRFZXTEREZEORAYVICRYMFITT, BEICKRLTHR—ANUFE
FRAELTTL,

[R#FHEEA TR 3 D FL(feeding funnel hole)IZH R4y b Z 1T TR FHEIATR
(feeding funne) ZE YT TTFEL, R—RNU FZF->TEELTTELY,
INS R R FHEEE R — b (small feeding port)ICH Ry b&EHMAIFT, Fa—7
ZyTNEEMLTTEIN., F—RNY FEFE-STEELTTELY,

CSTR-5S & CSTR-10S M#A3L
CSTR A8 (discharging and emptying)® 1= &H D EXSY L AT EE/Z AR— R AMTFULNT
WBIERIZIE., ARTY FEFa—TZRYMTFIT, THEFa2—T93
> (tube clamps) TEIEL TTF L, XBEWL., L-EFa—-—TXIVTIV2DE
DHRDWICHAEOICRYFIFTONEZRETT, £LT 2 EHD U-BTF
(U-bends) #HDZNLYVRWNWFa2—TJEIV 7V 2DEDAEARIZHSHO
[CEEENEHERETY,
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2. WEBDHRAST w k(viewing port gaskets)E™ 4 > K& T ADWHAIZERE
LT. R—R/\> K(tri-clamps)Z > TEE L TTF LY,

3. TARSEE—ANTELGEIORYNASANE, EHBRESISHLTE—
ARILENSHRTY FEFRUYSNLTTIL, TAMLZTDERB[EHRAL
TTF&EW, R—R/\Y F(tri-clamp) TE—2 ZEE L TTF LY,

4, TAORSEHEBF[ICEL T, Allen key Q5 mm)ZFF->TENRLDTARS %
BELTTEW, —BLOTORSEERHRBZOTONESIDOAEIZENND
RETY,

5. TELBEDART Y bEZ VU DHEIZRY FIFTTEL,

6. iR/ (stirrer) & R EEIEF 2 — T (feeding tubes)ZE ) 72 R [ZH AT B Hi
2. 3VIORERT. "M THBRBOELLE->TWSHIEE#HELTTS
Lo (BO6ATIHEDEEZSRBLTTIL, ) BESFEEMBBGEFL—TEE
NODRFa—TITEMLBEVDKSICERESNREGY FEA.

7. IR—R/N\2 KD E > P(tri-clamp hinge) #F 1 —TDOFYICEMF TSI &I &
YUFEHZE (mainlid) ZEELTTEULY,

8. FELEDEMBMIEIR I DL (feeding funnel hole)IH R4 v F&EHFIFTT, &
#EHELSTR 3 (feeding funnel)Z3 @A L TTF S LY, R—R /N2 F(tri-clamps) & {#
STREIELTTELY,

10.4 X T 7F 2 AXAF T v % (Maintenance checks)
D73 EFERALLEVWEZIEEFERICROTTSIN, AR Y FER—ILNILTHEE
BEZHTTOVENI EEERELTTEL,

CSTR-2G FAM1E# %5 (agitators)[ZB L TIL Bioreactor Agitation Systems DY =17 )L
SR LTTEUL,
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10.5 A RF7 78—"J(Spare parts for CSTR)

Bioprocess Control IZ& 2 TRt SN S EFIEHKX 2 U RIEBF|/CSTR)E AT L
A R F—)L(stainless steel (S) )E 1=1& glass (G) TEREINTULT, 3FFEDOY A1 XDF
T3 2. 5BELU 10littes) & 3FEFEDREMNAEETT,

e (CSTR-5S
e CSTR-10S
e CSTR-5G

TED)AMRTINTWLWEWERRIZOWTOIIELNME, EfIZHLHKEIE, F£-
(X B # . Bioprocess Control & T [Z . F 1= [ & % D web site
(www.bioprocesscontrol.com) M5 HBLVEHET LY,

b DEIEEE (digesters) TR T HEEARTIN—YETEDRDPFIZRREINT
WFET, :

CSTR-2G
No. Description Size Material Qty Placed

(mm)

1 Feeding funnel ID/OD Glass 1 Small port
10/12

2 Feeding funnel ID/OD Glass 1 Small port
16/19

3 Bent glass pipe ID/OD Glass 1 Small port
10/12

4 Bent glass pipe ID/OD Glass 1 Small port
16/19

5 Screw cap with ID 15 Plastic 3 Small port

hole (GL25)
6 Screw cap with ID 20 Plastic 3 Small port
hole (GL32)
7 Screw cap N/A Plastic 1 Small port
(GL25)
9 Silicone ring ID 12 Silicone 3 Small port
gasket (GL25)
10 Silicone ring ID 18 Silicone 3 Small port
gasket (GL32)
11 Silicone stopper | Bottom Silicone 1 Feeding funnel
diameter
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CSTR-5G

No. Description Size (mm) Material Qty Placed
1 Quick release 150 Stainless steel 1 Lid
clamp
2 O-ring 150 FEP/Silicone 1 Lid
3 Tri-clamp gasket 38 EPDM rubber 1 Feeding
4 Tri-clamp gasket 12 EPDM rubber 1 Extra port
5 Shaft gasket 8 EPDM rubber 3 Stirrer
6 Shaft coupling Stainless steel 1 Stirrer
7 Shaft 500 Stainless steel 1 | On motor via coupling
8 Propeller 76 (7.9) Stainless steel 1 Stirrer
37°(5/167)
CSTR-5S
No. Description Size (mm) Material Qty Placed
1 Tri-clamp hinge 150 NG600WH plastic 1 Lid
2 Tri-clamp gasket 150 EPDM rubber 1 Lid
3 Tri-clamp gasket 51 EPDM rubber 2 Sight glass
4 Tri-clamp gasket 38 EPDM rubber 2 Feeding (up and
down)
5 Tri-clamp gasket 25 EPDM rubber 1 Motor
6 Tri-clamp gasket 12 EPDM rubber 1 Extra port
7 Tri-clamp sight 51 AISI316 stainless 1 Reactor cylinder
glass steel/
Borosilicate glass
8 Ball valve 9.5(3/8”) ASI316/PTFE 2 Discharge/Emptying
port
9 Shaft gasket 8 EPDM rubber 3 Stirrer
10 Shaft coupling Stainless steel 1 Between motor and
shaft
11 Shaft 500 Stainless steel 1 On motor via coupling
12 Propeller 76 (7.9) Stainless steel 1 Stirrer
37°(5/16)
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CSTR-10S

No. Description Size (mm) Material Qty Placed
1 Tri-clamp hinge 200 NG800WH plastic 1 Lid
2 Tri-clamp gasket 200 EPDM rubber 1 Lid
3 Tri-clamp gasket 51 EPDM rubber 3 Sight glass
Feeding (up)
4 Tri-clamp gasket 38 EPDM rubber 1 Feeding down
5 Tri-clamp gasket 25 EPDM rubber 1 Motor
6 Tri-clamp gasket 12 EPDM rubber 1 Extra port
7 Tri-clamp 51 AISI316 stainless 1 Sight glass
sightglass steel/
Borosilicate glass
8 Ball valve 9.5 (3/8”) ASI316/PTFE 2 Discharge/Emptying
port
9 Shaft gasket 8 EPDM rubber 3 Stirrer
10 Shaft coupling Stainless steel 1 Between motor and
shaft
11 Shaft 600 Stainless steel 1 On motor via coupling
12 Propeller 76 (7.9) Stainless steel 1 Stirrer
37°(5/16”)

11 #38DEZEEQUIPMENT DISPOSAL)

BHOCSTRIEERRE. FELFI0SE (VT2 BB ICRHEHSIN-EIEWMEE (£
—RCEALT) EMBICEALTIE, BHOREL YA VIILORAIZHE->TLS L
TTEW, HEZECFNFTLEELCEFTEILRFIETEHILE, EBEOUTAUIL
HREICBEBREENSGRETIDEIEHNDEETHI I EEZTENHENTT S,

CNZERTIHEICEY, BEHFIEREREREERORFICEMLET . £L

THHDRBNNAOREERET SIETYHA VL EN S EABBTERL
¥, !
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