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Study on Head Loss in Aerated Biofilm Filtration Reactor
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Abstract

The purpose of this research, through kinetic analyses and pilot plant experimentation of biofilm
filtration reactor, is to study the theoretical equation of head loss in the Biofilm Reactor.

The Head loss in the biofilm reactor has occurred due to the biofilm growth and the adhesion
to the media surface and stagnation of upflow air bubble, which have caused the pore spaces to
become smaller.

On a basis of the head loss theory of sand filtration, therefore, the following equation of head
loss for the biofilm reactor was proposed from this research results and proved to be possible
to apply the equation for practical design of the biofilm filter.
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Filteration Process
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#F 1. Wastewater Quality Characteristics

Parameter Unit Concentration
Temp. jo 1820
pH 69~ 72
TBOD J mg/1 | 30 148
SolBOD | mg/l | 18-140
TCOD ' mg! 20136
Sol-COD | mg/l 15132
ss L mgll 18- 38
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28| 4. Relationship between Correction Coeffi-
cient of Headloss and Specific Deposit

W124& H25 19929 6 R

FA o X&) HAERB(Lr+A +on) g, Y0 (21
Fi 39 40 YepRAch

A EX o3 R HHoz R ded
2 RE AV BAKERES) A2 BYAS
4E 42 F Ak

f=0.58 exp(—4.50 (on) (13)

T RS R REME, BEEE U
AR 5ol mel WElng 4 13)F9) viE Nz
g 4 (1493 2 FAYAHOMY 42
FoEM Y8 oaghgzo] MAA A4 FH Lo
7FestEE atyoh

0= - (14)

X, . 7Y SS¥EXE (mg/)

T o34A1ZE (hr)

o BRARAE ()&
A #)

Ex R

olm WEMHEFABWE 9% 9348 zas
HHBEKF S A8 vaddro Yola 213
FEAZ F HHE 2480 o]F 105~110Tol A
2A HERAZ Fo) RAE AHow #ibsi
Hig gk 95113 g/m>S AE-sk,

wheba] §-abd Azl mhE RSl Wl e 8
Y] flEted A¥EAERE A 1) Yty
fﬂ*hﬂ WEE LASke BARASE sy 19 5
o Hdew KBEH A (159 #& B )

on >
% o
0 875 ° a®
o728 |- 3%
- %o - °
Z om ° & /Voo °
o .9/«/ @
= o °
2 ol %V)‘/" 00
Z °
] AR
5 016 [ o 8 -]
—_ - Cl
£ >/%‘; A2
g on °
A ay:013 00068
Q08
4 E “ 80 L] 100 170 140 (L] 180

Dimensionless Time(0) )

23| 5. Relationship between Dimensionless Time
and Specific Deposit

—289—



B 2. Conparnison of Experimental and Theoretical Values Calculated from Proposed Headloss Equation
of Biofilm Filter at Flow Rate of 70 m/day
Influent Concentration; COD : 95-97 mg/l SS : 50-51 mg/l
Initial Porosity(g,)=0.420 Initial Headloss(h,)=54 cm

Filtration Time(hr) 0 3 6 9 12 15 18 21 24 27
] 0 1659 | 3319 | 49.78 | 6637 | 8297 | 9956 | 116.15 | 132.75 | 149.34

Observed 1.00 1.68 2.57 3.24 391 4.54 540 6.20 7.30 9.46
Calculated 1.52 1.77 2.10 245 2.4 3.60 4.46 5.67 740 9.98

h/h,

H 3. Conparison of Experimental and Theoretical Values Calculated from Proposed Headloss Equation
of Biofilm Filter at Flow Rate of 50 m/day
Influent Concentration; COD : 95-98 mg/l SS : 46-48 mg/l
Initial Porosity(e,)=0425 Initial Headloss(h,)=6.% cm

Filtration Time(hr)] 0 4 5 12 16 20 24 28 32 36 40
9 0 1474 | 2939 | 4412 | 5886 | 7351 | 8825 | 102.98 | 117.63 | 132.37 | 147.11

Wi Observed | 100 | 110 | 213 | 257 | 304 | 356 | 412 | 481 | 556 | 640 | 747
" | Calculated | 150 | 171 | 196 | 226 | 264 | 311 | 381 | 451 | 554 | 697 | 899

r— () Experimental Values r {3 Esperimental Values /G

L -~ ‘Theoretical Values /, - Theoretical Values '
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12l 6. Relationship between Headloss and Dime- 1&gl 7. Relationship between Headloss and Dime-
nsionless Time at Flow Rate of 50 m/day nsionless Time at Flow Rate of 70 m/day
with TSS of 46-48 mg/} with TSS of 50-51 mg/I
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