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A1 RAeHREHE

Fig, 1 Schematic diagram of the fest

1. BEWE Steady voltageelectric current 2, J priE Reactor -2, B8 Separator 4, 46 W A%
Centrifugal pump 5, EEAk%E Pump for controlling temp, &, WEMEH Liguid rotameter
7. B Heat exchanger 3, G732 Pressure manometer g, misfs Jetor 10, EZi Vacuum
meler 11, s Alr filter 12, HH B Gas rotameter 13, By Steady pressure tank
14, £ Controlling temp, meter 15, 4% Measuring oxyger meter 16, ME# Voltage regu-
late swatch 17, @it Liquid level meter 13, k4 Water storage 19, jgi7 Values 20, ®ig
#3k Temp, probe 21, W ##HLOxygen probe 22, i Electric heator

£ ERPHNSUBHURBPAETR

Table1 Structure parameter and operating variable in test

B RE Nozzle type A B C REHE Test temp, 0+ 1T
PEW % (mm) Nozzle diemeter 6 6,5 6.7 7 7.5 & Epi#¥(m) React tube length g 15
#%D (mm) React tube diameter 18 19 20 22,5 24 25 27,5
f s Sleve plage 22 JFI, %700
A Ioside structure ¢ Cutting ile/f'ation
iR Spiral coil A B
#3757 Install method AP mar Horizontal eject EEBH  Vertical eject )

BHES (kg/m?)  Ejecting pressure 0.2-—2.4{ Wik Bm3/k Lignid discharge o ,5—2,5

Bt Property of solution sk Water H,0+3y#%= Molasses H;0+0,5mol/L Na,S0Q, +0,001
mol/L CuSQ,

b OB L it s #, MWEHRFRSE, SHAESE
R E @k BB RS, Fm U  h f ] fE e
(=) BEEERE EREE SR E, ESE RN

L WREERSERE R AW SRk, SHREME, BEERE. &
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Fig,6 Effect of D, and I, on gas suction
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- Fig.5 The set for gas suction by ejecting . Fig,7 Effect of the vacuum in gas room on
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Tablez As example for yeast culture
BME | Puxiot |0y 10 Vxi03| s R X | mxie
Time Feed rate Ventilating intensity
(hy | (N/m?y  [(mifs) | (m3) (%) (vvm) (ngBM/mJ)} (kI/kgDBM)
0 3.5 1,27 |8 +0.94 159 0,90 - . 2,04 I 0
2 ! 3.8 1.26 9,86 16,2 0,83 4,94 { 3.38-
4 4.5 1.47 | 10,88 17.1 0,81 10,14 f 2,63
& 4,7 1,65 | 11,94 17,7 0,83 15,29 | 2,84
3 5.5 1,90 113,28 22,4 0,86 22,24 2,12
10 5.5 2,04 | 13,73 1.5 0,49 30,43 2,59
12 5 1,76 | 13,93 | 3.3 0,76 35,98 .38
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Table 3 The test results of yeasts culture
= e —— | i . S & & R Grouth rate(kg DBM/
NB: " Tlime Y‘easﬁ c%ﬁtﬁtration 'Specil enle)rgy cous%*fmpticn :‘Ll;l%rBa;\;E Hﬁr;ﬂh.ml)
_ /m3 ki/kg DEM) x 10- .
wmber | (h) (g /me (ke yx 1073 /kg#y% |Avrage | Logarithmic pliase
1 12 19,48 2,76 42 i 1,5 2,71
2 12 27,98 2,51 33,8 ‘ 2,33 3,98
3 12 26,94 2,75 38,7 2.24 4,73
4 12 40,04 1.77 46,7 | 3,34 1,46
5 12 37,8 1,58 41,1 3,15 4,56
6 ] 23,48 2,58 19,7 3,28 6,24
7 12 35,9 2,18 44,1 2,99 5,79
3 12 29,2 2.58 32.7 2,43 4,84
9 12 24,86 2,67 33 2,07 2,04
10 11 35,1 2,0 39,5 3,19 4,69
RS M R ~F 3D/D,=2.7— mit#E (k)/kgO,) 1,8--3,5% 10 1,88x 103
. FEFRE(ke/m3) §g—9 15 19X 40,04
- — | AR A .
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BN 11,500 =
EmEIeRE2, £3UH, BEHR GOLRMB. m
Y fliy [}

ERARRHRTE R, HIRER k.9
WO E , Bk B 40.04kgDBM/m?,
HLEERESY 1.58—2.77 x 10°kI /kgDBM,
B KT R6.24kgDBM/mb o b, ik
=W MW RERENEBLTEE, B
EIEEDFETLERE TR,

(W) FRBRESBEANRBEE
{L BRI g 11

FRER BHERE RELERE, o
kra AREHERR, bimst :

L. L ENEE, SEEK, o

PooPy PoBHEH. SEEN. RELKE,
N/m?

P,RErEK, anHgs

Qg QrEGHE, BHHE, mi/s

Vg ¥ViLy¥Va.,¥n cﬁﬁm%ﬁn §§&ﬁ?ﬁﬁ, fﬁq.
HEE, AW EE, m/s

R.. R:Dﬁﬁ:ﬁ d"‘p/u\. ngnD/.ug

pL. pg Ak BIEEEE, kg/m3

XEem g E, kgDBM/m3 (% FFaE/%3)

o, ki/kgO,

A ittt FRE niAE, KI/kgDBM
W rtHAEE, v2 Dup/o
g (KW/m3) 7.5—14,50141 0,54—15 ; .
kra (b1 990 4280 To.TrE#., WRRE, Kac
B F X B

[1IEHARZRILASHERAR. ERHFEEIL,

(52 67, 1978,

[21E.A.x8%k, HM migk®, AREE HHE, $edEE, 1977,

3] B, RELERWMLIEX, 1983,

[4) ELeRES 4, ARTESEES, BLU MR, 1931,
(53 87k, BHBETRNAREBNERE (BLBX), 198,
(67 Van,De Sand, E, ¢t al,.Chem, Eng. Sci., 31:219, 19786,
{7 1 Zlokarnik, M, :Adv.Biochem., Eng, 8:133, 1978,

L83 Gussa, G,, et al,:Chem, Eng, J.» 25 (2) 7151, 1982,
£ 9] Burgess, M, et al, Chem, Eng. Sci., 27:442, 1972,
C10} Ziegler, H, et al,:Biotechnol, Bioeng., 19:507, 1977,

© EFRFRER

AR EATIBL S 4REEER  http://journals. im. ac. cn



3 FICSs WU AR A R RTT 221

[0 BMRZRERR: HHEFETR B4, A¥TRMEE, p.og, 1082,

C12] WAES, SELEER, RAFHE) , 1982,

(13} ERzEY, RRMLZHAWE (FH) , EEdEHRuHEM, p,2555, 1983,

£14] BEXESN: REEETEREE, HRASWEY, p. 80, 1985,

L16) HETHERME, WABRMABEAHRSEMA K, HREEHREN, p.3, 1985,

RESEARCH OF THE SELF-ASPIRATION JET TUBULAR
LCOP BIOREACTOR

Wu Yuanxin
(Wuhan Institute of Chemical Technology, Wuhan)

Gao Kongrong
(South China University of Technology, Guangzhou)

The suction and gas-liguid mass transfer characristic of the self-aspi-
raﬁon jet tubular loop bioreactor (SAJTLB) was studied in this paper, The
mathematical models of gas-suction by ejecting and oxygen transber rate
were estabished respectively asfollowing:

Q,=5.2x 107 *W%MR oovg(L/D)u 328

ot g [(5) - 115 - 1)

(kra); =0,999(W, V) 8809(L /D)~ 0-10
(no spiral coil)

(ega), =1,003(W/V )7 WB(L/D)=032
{adding spiral coil)

The optimum working stale of SAJTLB are L/D=320--400, D/D,=2,7
—3.8 P,=5--13%x 10*N/m?,The highest k;a is 4280h~', special energy ce-
msumption is 0.72—2,16 % 103k /kg0,

Yeasts culture tegt was carried out by a method of the béd batch cultu-
re, The cell yield was as high as 40,04 kgDBM/m?®, and special energy co-
msumption was 1,85—2,77x 10°kJ/kgDBM, The maxmum rate of growth for
cell was 6.24 kgDBM/m®+h, The efficiensze of air utiligation was 10-—20'%
which was 2— 4 time higher than general air blast fermental facilities,

Key words

Bioreator; fermenter; jet-tubular reactor; yeast culture
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