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## 4572307123 : MAJOR CHEMICAL TECHNOLOGY

KEYWORD : ORCHID CULTURE/ AIR LIFT REACTOR / WET WEIGHT
TOUCHAKARN BOONYAPRASIT : ORCHID CULTURE IN AIR LIFT REACTOR
THESIS ADVISOR : PROF. SOMSAK DAMRONGLERD, Dr.Ing, CO-ADVISOR :
ASSOC. PROF. WARAWUT CHULALAKSANANUKUL, Ph.D., 118 pp. ISBN 974-53-
1584-2.

Airlift reactors are generally classified as pneumatic reactors without any mechanical
stirring arrangements for mixing. The turbulence caused by the fluid flow ensures adequate
mixing of the liquid.The advantages of airlift reactor are better liquid circulation ,larger gas-
liquid interfacial areas, and therefore produces much higher mixing efficiency and oxygen
transport capability.

Airlift reactors is developed by bubble column. It is equipped with a draft tube.This
observation low shear bioreactors such as the airlift design were regarded as the most
suitable for plant cell. Thus air lift reactor was especially designed for biological process
and is characterized by high mass transfer rates and good mixing. From experimental work,
Dendrobium Pompadour orchid was cultured in air lift reactor, which was compared with
conventional reactor.

The result shows that the wet weight of protocorm in air lift reactor is better than

conventional reactor.
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Overall gas holdup (€ ) mineldisnisrenetinams  (Volumn

expansion) 4 € |, AMUIUANANNIIN 2.3

Hp —H
&0 :% (2.3)
D
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pry
LB
Hp : m’ngwmmmmmﬁlu“nmzﬁw'ummﬁ, bNRT

H, : ANgaaesramaand il ldinuniswuennia, wes

wtuiees MdinAuuanavaesnuiuly 2 999aa9arngainetinllAuon

uwialaaddnlulsmes (€ ) Auintlfainaunisi 2.4

— __AP (2.4)
’ P19AN

A

HE

AP : uas19199ANNAY, 11T
AH :ANg9DIARANY, 1HAT

uway uialaasewlunulinwes (€ ) AU aLlAaNENNITN 2.5

_ SaHo(A EA)+ (HyA ~Ho(A +A)s,  @5)
v HaA

Hy:  AINNEEI89m9 gL, wme

A, @ Wunuifamas domncomer, AN9NNLNAS
Fod e .
A NuAntseees lamas, A19199es

2.2.4.3 AUL3TRLUAN (Liquid Velocity)

o N oy v @ o Sag v
Talnenisanddnlillu an 290 wdadnscaznisuazdunanaldlunis

LARBUNIZNTINN9A 2 A AWIlAaINaNNIIN 2.6

L 6)
t

VLd =

Vo AnEaesaasmianluannddinimes, lunssaund
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Aoy A A | a
tdZ L(J@qmﬁlmuﬂ’]ﬂﬂ@@umﬁzﬂqq\jﬂﬂ 2 R, WIN

2.2.4.4 N300 10 UNIAE1TITUINNUN AN ULBILUA9 (Gas — liquid mass

transfer)

ARIINTENE IAUNIAANTTZUINBN AN LADINAILA A MANANUAG volumetric

mass transfer coefficient (k a) T9A1UIMAINERIINITTNETaUNIATRIRaNTIAUANLNE

uialudunzaa9man angunii 2.7

dc
— =K, a(c*=cC (2.7)
=4 ( )

=
LB
¥ Y a dl dl Aa
C  ANMNLANUAUIBDNBDNTARNASATENLIAN t, TuaGaamnT

c* : AN NIWIBIABNTLAUANAT, INAFRDARNT

Wa o, c @axnsndnliann dissolve oxygen meter AaZ&NNITOANUIVNAN
ka M uaznisfaziennenyad k uas a taauANUnRaduddssud i anazanamian

(Interfacial Area,a) AuRLlARNNANNT% 2.8
6e

— g
= e

ANNITOAIUINS K AINANNIGTN 2.9

K a
L
Ky =— (2.9)
a
o
18
k. : sz Avniscnalauuaaans e ud NURATLIB9WAY, ATFAUNT

v
a o

Tunslnld wiulanyg Aadeldnnenaisaeslseas agaruapnimimas

N17AWI AT E WINPT U UDIN BN R F N ETATZUIN D AL AZUDILNAY
(Specific Interfacial Mass Transfer Area, a )

TP BUNMIURIAR LRI UATUITUANNNUANTNFR (Cross Sectional Area, A)

LAZAINES (H)
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A; =a;AH; =a,AH, +a,AH, +a,AH, (2.10)
w3sag a, azlé
arby o 3H, aH, (2.11)
al ! al al

5 . Total gas-liquid interfacial area, m’
a : Specific interfacial mass transfer area, m”
a; : Overall/average specific interfacial mass transfer area, m’
H. : Dispersion height, m
H, : Total height, m
o o dl = 'S oA & dy dlca o/ s 1 (23 49{ (%
AnuLATeUNNTRILLLATANA NUNHIANNATENINUNALAZIRUNAT AUBE L
unugugnatsieagaesnay (Mean Diameter, b, wazuiialaaddnluloimasianzes

dnsaluuuwesansgnlsranaidipanliauaiuaengadariv

a a

8, Uy (2.12)
al d B2
e a,=a, wazUNUAIANNIIN 2,12 luauniai 2.11 azléidn
dg,H
(Hl 4 Bl HSJ xa,
d
—— = (2.13)

H.

a o o 24

ANNUANANTENI NN UN AN Taresufauazreqnarrevinsaljnsniuuuues

anst nuesesdfnsniutune FAnAM LRIz e NNsIATIRMAINENNNIN 2.14

Yhay, = (aTa;aCJ x100 (2.14)

e %ay, : ANNUANANNUNRa AN TasndnauiauazaemanreauaTeelinenl
A & o dl a s A rdld 1

wuvwesans Auwzeslnsaluuuuesansntusuanyg
fuilsz@nanisnnalaunialdiviliuamns (Volumetric Mass Transfer Coefficient :k a)

Z’/ dl a s A 6 o/ dl a s a rdld 1 o
‘ﬂ‘ﬂ\i%ﬂLﬂ?ﬂﬂﬂgﬂﬁ‘mLLUULL@?@WMHULW?@Q‘U{]H?MLLUULL@?@WI}’W]NLLNML@T&E ATUAITUAITNHA
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N1INAAEY (dc/dt) ANLANAINTAIdNLT2ENEN17018TaUNIAAFITUINNLA AN LIUDILUAD
(K ) 142 SEULAIRAINANNIGT 2.15

k a a
B

—cj—l x 100 (2.15)

%k, . =
0K L giff (kLac a,

AMNNITANUIUNLI R BIANE IR AR NUN R AN TATE MU aLAZI0aT LAy
durlsc@nannsdnalaunaanssendeuianuIadman

o y o = = o A ,

A2t 931a1NNAB9IAlaTILARITNNITLAN (Breakup) 2eIWaILAAINANBLNLLANE

shuezasdnenuuuua fans

517 2.4 nsusnuesesufailecnuuNwanzg (Krichnavaruk et al., 2002)

angUwindnneufauaniadnuunuanzg  arunsnesunalidunuanyg

M liasuiainianisuanannauia v nanaduauaidn uaad1slafaunaciiaaziing
o 2’/ o 1 % dl dl d”é’ 1o dl o

NN999NANBNATINAIRENNIAIN UHWANE] IHssavuils Terzasn1aiiluag fuaninsininig

NAASY LazIuIANasUAINIIINARslszinuvinAuTwanesnaunazEIY winazg
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E 004
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<) Superficial gas velocity [em/s]
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(Krichnavaruk et-al., 2002)
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