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Wy wuaiiSe Bad 51 sesfuszuumsaiunsuuuiiuads (batch) wuuAsdeiilos (fed-batch) waw
wuusteiiles (continuous) Hsruuinuagmuauanmzneludanzides Wy arudunse-as (pH)
U3unaoandiauarane (DO) gl SLUUMIMIU 2UUNSAIUANWEY ATUANTEUUNTYINNUAIETEUY

spluliAndaullssuuiuiinteyasevrinemsvinny

AMANBIZIANL

d9uN 1 YanuAY
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= &
daruUsenauniu
1. gamUANdMSUAIUANNSINNUYBYATIU NS Sauau 1 Y

YAAIUAL
M DR

a

1.1 1AS83AIUAYN @1unsaAIuANanIzlumMawzidese q sulain 8nsn1sniu gumad

RV

1 U a A ’(!j
Anuunsa-Ae (pH) Aeendaunazaieii (DO)

1.2 @150d9UAIVANHIUNTNIDFUNE WU Projected capacitive vilyianusadeanu

Tuvauzanugaiosnsla

£ %
o w o

Y E Y 1y [ . . . <
1.3 fpsesmvnulauinsgruiuiiiudy (Intemational Protection Marking) N5y
P21

1.4 dnsaudnarnmninesane q srinamsnziedddwioutu 8 msiiweslu
ety aunsatufinug uavaunsodseandeyar q seuinenmisiwizdesly
suuuulnEaldFelusinsy spreadsheet watitsuivi

1.5 fsruumueuuuusaiEes (cascade control) TunseuauAteendauiiazaet

1.6 fszuuaeuliisunnsgu (calibration) dmsusaudunsa-ansuazaoandiau
azany ‘

1.7 aansafmuadssanmsvhannlita suldurinisdu nsn e asanmsiines
MsLivENs M3onsAuNEnAnuile

1.8 fszuumuanwuudnluli@ (automated)
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110 sesfunsTinuswiuiagnsaifanmuuuldaduien (single-use vessels) iilold
gunsaiiasy
SYUUAIUANEMNAN (temperature control) .
1.11 annsamuepgamnild 8 ssmwalvamiogungiiidu wui 45 pamniwaided
willegaungilvias (g9aa 70 sarmiwalgea)
1.12@wnsoudnragamgiiduiavidsalaeiinoueziden 0.1 sswades
1.13 1 ngaumgivila PT100

S¥UUN13NIU (agitation system)

114 awnsavyuihauidaseulanaus 25 - 1,200 seusounil

1.15 ﬁ’]ﬂl’ﬁﬂLLﬁﬂ\?Naﬂ’)"lllL%’J’S@Uﬂﬂ‘iﬂ’)ﬁﬁﬂ’mﬂa&a&ﬂ 1 oUsBUM

[~ '
FYUUAIUANATUNTA-AY ( pH control)

116 @wnsadauazauruaiaudunse-ag 6aust pH 2 e pH 12 see3urain pH
LuuAING

117 awsaudnsmafuiiauiisaiirnuasBuaviaiu 0.01

118 @wsamuaunsvieugunsal wu ﬁu@mdﬁwmmaa Lﬁamuaummﬂmﬂuﬂm»
aale

Y

1.19  sesuiinmudunsa-AnaluuRIsa

zwmuquﬁmaﬂ%muasma (Dissolved Oxysen (DO) control)

as

120  awnsninuasmuAuAeendlauazanelau 0 §1 200% see3uiain DO WUUASHa

121 annsouanwadufiavidsaninmasdeaviatu 0.1%

1.22  @nsnAIUANATDBNFIUASAUNUNNTATUANTEUUNISNIL UAL/MS0TUUAIUAL
nsivaveuiia uae/M3oszUuNaNanIaY

Y

1.23  $995UN2In00NTLIURLANLLUUAIRE

SEUUMILANANSIABINTA (aeration system)

1.24  szuumuAuMIionAvila Thermal Mass Flow Controller (TMFC) d1uau 1
yn @unsnrmuAunsiionnia Talugae 0.04 - 20 dnsraundl
1.25  fszuunaneinie/uia dwiu 01ne sendau msueulaeenlen was/vmse
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1.26  Juge-dneans vilnluiavie (peristaltic pump) dmsuArupuNIseR-TIBasazade

ATAANY @N5aANTSINANEY BIMISLALNYD Y38 A1591SIRLLAY

1.27  SUUAARIAIUIILATEIT UL 3 YN Aaush 30 seunaunil

T o a ¢t
dU9 2 YAnau)nIITININ

¥
o =t

Tduusznausail

2. fsufnsnidinin vneanugldem (working volume) liisnan 5 @ns $1uau 1

2.1 fdadudnuatuies ndsan Borosilicate glass muRugamniifie Heat Blanket

2.2 thilauazgunsaldiulave ndnaninanuanuiadingn 31601

2.3 thidivesdmsuldaunsalaail

231
232
233
234
235
2.3.6
237
2338
239

v @ [=4 i

MINANULTUNTA-AY

Wingumgl

PINBaNYLauaYany

o o o < LY

PIATEAUVIONIIAN DY

vialenIA (sparger)

vioiiumegne (sampling)

yatfiulien (harvest)
YOWRNa1391MNI0MNSIABIYD (addition port)

VNORUNTA A9 WAL/ aWaUR LW

2.4 gunsaivsgnevdmsuiaujnsaifnm

24.1

2.4.2

243

244
245
2.4.6
247
248

wataaudunsa-ans (pH sensor) LuuAIneanseuatedyyin

@
17

U 1 Ju

Wiineandiauazany (DO sensor) kUURINDaNSNa& e

v o

J

Y 1
Wrinseaunas (conductive foam sensor) Wisuawdtyyu
U 1

Wringaumagi wila PT100 1 1 Ju
Tuiianau viia six-bladed rushton U 1 Y0
wHunu (baffle) vharnwannanlSadu w1 9

YATFUILINANITDNABULAULLES (exhaust condenser) F1u3u 1 99

vileniAviia Ring sparger U 1 Ju



2.4.9 yavielanans (liquid addition)
2.4.10 YAVIBLANNTA-ANY LavlouR LWy
2.4.11 yaiuieg (sampling)

2.4.12 ayioifiuiie) (harvest)
daufl 3 aunsaidsznau

3.1 sndmuAugamgiinmbu (recirculating water chiller)
3.2 Juaudneniaviialsuagiu (oil less air pump)

3.3 9 Voltage stabilizer
Weulunsiauesian

1. Tssnugudalasuaimnsgu ISO 9001 wag 1SO 14001

o o«

WU 1 90
WU 1 Y
U 1 YA

U 1 Y0

U 1 Y
U 1 Y

1 1 %0

2. seslleuazgunIniusznausulsziuamuaiw 1 Tuaintursadu Tnefludnisesiada

'
&

w3aenn 6 Wneulusvesiiansulseiy
3. figilensldany

4. fwuedsdus 90 u dudneniurindyan

<3

Pract,



