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Cost Estimation of Intermittent Aerobic Digestion
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Abstract

Cost estimation of an intermittent aerobic digestion technology was carried out in this study. Aeration ratio is one of the most
important design factors and it affects installation and power consumption cost. For the purpose, digestion efficiency was fixed
at 35% of SS reduction and the reactor type was assumed a 2-chamber sequencing batch reactor (SBR). Installation cost and
power consumption cost were evaluated and converted in terms of present value that could reflect the rate of discount and the
rate of economic growth. The lower aeration ratio needs higher installation cost but lower power consumption cost. From the
point of only installation cost, conventional aerobic digestion is cheaper than intermittent aerobic digestion. But intermittent
aerobic digestion is better economical for more than 10 years of estimated service life. The optimal aeration ratio was depen-
dent on the service life and it was lower as the estimated service life increased. For the 45 years as the service life, the optimal
aeration ratio was estimated 0.3 and the total cost was 64% of the conventional aerobic digestion.

Keywords : intermittent aerobic digestion, cost estimation, economical analysis, sludge digestion, present value
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Digestion time
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(T: cycle time, Tha: non-aeration time, T, aeration
time, Kgqna: decay constant for anoxic condition,
Kya: decay constant for aerobic condition, Anx:
anoxic, Ox: aerobic)
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Item Value

sludge generation 50 m*/day

sludge concentration 20,000 mg/L as SS

Number of SBR 2
Cycle time(T) 48 hr/cycle
Reaction time(Tyx) 44 hr
Settling time(Tey) 4 hr
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Anx : F2HA(anoxic)
Ceg : A7 (electric cost)

C : AdH] (installation cost)
Cm  : 71AP3A] X8 (machinery cost)
Cr  :WE= 71d¥](reactor construction cost)

: 27 8-F (fare of electric power consumption)

: AR1E(rate of discount)

f; (AESHoR B ErFs3t 118ES] HlE(fraction
of non-biodegradable solids)

F,  : @7 (present worth factor)

g : 73A/37E (rate of economic growth)

HRT : $EI&88AFAIZH(hydraulic retention time)

k : 3 W (estimated year)

Ky :33lPd4(decay constant)

Koo E7WIS) B

(decay constant under aeration condition)
Kd,na : H]}J ]}\]9’] T']:_]‘—‘S—H/})]zl\—

(decay constant under non-aeration condition)

m : XS (number of installed machine)

MSRT : B 8EA|FAZH(mean solids retention time)
n : W27 14 (number of cycle)

Ox : &7(oxic, aerobic)

Qi U (influent flowrate)

SBR : SI&3JR-ANES3(sequencing batch reactor)
SRT : IIFEAIFAR (solids retention time)

T : HEES7] (cycle time)
t : 21717 operation time)
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: X717 (aeration time)

Tha H|3E7]7|F(non-aeration time)

T : BE&7RI(reaction time)

Toer 9% 2 FA7RK ) (settling and idling time)

\ : HkSZ 8% (volume of reactor)

W 7APRA AEAH]EK(electric  power  consumption
rate of the machine)

Xg AR oE Rl 7hss vEHER
(biodegradable solids)

Xao :t=00X] AESHOR Faf 7hstt =T
(biodegradable solids at t=0)

Xy I¥E FUE=(influent solids concentration)

Xmax 2 H) 1S =
(maximum solids concentration of reactor)

) : X7]8]&(aeration ratio)
Uhtel 2
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