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D: WASTE WATER TREATMENT NO. 3

Population for treatment

Population for treatment of BIOTECH RCX series are estimated based on lype of building uses as specified by
Japanese Industrial Standard . ( JIS A 3302-1988)
The eslimation of population is required to selact the correct size waslewaler purifier that is suitable for each building

uses. (See appendix 1)

Type of wastewater

BIOTECH RCX series are designed for the Joint lreatment of waslewaler from closet and all of the drainage

( Domeslic & Night soil wastewaler ) exclude storm water.

Treq tment system

BIOTECH RCX series wastewaler treatment system is a combined suspended and atlached - growth of
Anoxic, Anaerobic and Aerobic biological treatment process .
The process is designed for carbonaceous BOD removal » Nitrificalion , Denilrification and Phosphorus

removal.

Design condition
Model : RCX-50
Type of building use : -

Dwelling house , Condominium -, Apariment , Lodging house and Dormitory , Hotel , Motel , Resorl , Hospital , Office building
School , Depariment store , Restaurant , Factory , Passenger stalion , Shop and Market , elc.

Population for {reatment : -

Joint treatment ( Domestic wastewater ): P1 = 50 person
Sole treatment ( Night soil wastewater ): P2 = 154 person
Daily waste flowrate : -
Q max. ( Joint treatment ) : (0.2°P1 ) = 10 m>/d
( Follow JIS. standard 200 I/p/d for Joint treatment ) = 0.4167 m>fhr
= 0.0069 m°/min.
Q min. ( Sole treatment ) : (0.05°P2 ) = 7.692308 m/d
( Follow JIS. standard 50 /p/d for Sole treatment ) = 0.3205 m/hr
= 0.0053 m°/min.
Average flowrate / liming ( Peak flow factor = 2 ). Qavg. = 0.8333 m/hr
: = 0.0139 malmin.
Maximum flowrate / timing ( Peak flow factor = 2.5 ) Qp. = 1.0417 m>/hr
= 0.0174 m’/min.
Influent BOD ; max, ( Sole treatment ; JIS. standard ) ‘ = 260 mg/l
Influent BOD ; avg. ( Joint treatment ; JIS. standard ) = 200 mg/l
Effluent BOD ; max. = 20 mg/l
Effluent BOD ; avg. = 10 mg/l
Effluent BOl__)_ ; min., =5 mg/l 25
BOD loading ; max. : 260*Qmax./1000 = 26 kg/d _?,&3\?
Page1 . 22
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Designed Mean Cell Residencs-Time : Oc =
Retumn sludge rate ; Qr/Qmax =
Sludge recycle rate ; Qwr : {(V3)*X/0c-(Qmax*Se)})/Xr =
Sludge wasting rate from aeration chamber

Qw : {(V3)*X/0c -(Qmax*Se)}/X =
Maximum yield coefficient ; Y =
Endogenous decay coefficient ; kd S
= Food to microorganism ratio ; F/M ratio (S2/04X) =

the quantity of sludge that must be waste per day

Observed Yield ; Yobs. : Y/(1+8c*kd) =
MLVSS produced per day ; Px : Yobs*Qmax*(S2-S)/1000 =
MLSS produced per day ; PxSS :(Px/0.8) ) =
MLSS wasted in effluent per day ; (Qmax*Se)/1000 =

Total MLSS wasted from aeration =

Period time to return the waste sludge from Aerobic chamber -
lo Anoxic chamber ( MLSS up to 10000 mg/l.) =

Oxygen requirement

Assumed BOD 5 =
Mass of BOD L utilized : Qmax.*(S2-S)/0.68/1000 =
. Oxygen Requirement

02 : (Qmax*(S2-S)/{(BODS/BODL)/1000)-(1.42*Px)} ‘ =
Oxygen transfer efficiency aerated by draft tube coarse bubble (Approx.)

Air containing Oxygen (Approx.) =
- Air requirement (Actual design safety factor 3) =

Supply aeration air volume

Air volume required for aeration chamber equipment =
Aeration Chamber effective volume =
. Air volume required for air blower =
Used Helical three lobes roots blower =
Total unit =

Capacity =

Check : Air volume >

Air lift pump specification :-

Air volume - s

Water Flowrate =
Page6

10
0.00
0.244

0.610
0.65
0.06
0.029

0.41
0.29
0.360
0.050
0.310
31.02

193

0.68 BOD L
1.04

0.63

23.2
227.59
9.483
1.523

1.523
6.23
0.16
0.32

0321
0.32
0.16

0.3
0.08

m>/d

m°/d

kg VSS / kg BOD
/d

/d

kg VSS / kg BOD
kg VSS/d

kg TSS/d

kg/d

kg/d

mg/l

month

kg/d

kg/d

%
%
m/d
m°/hr

malma.hr
malma.hr
m3/min

3, .
m~/min
unit

3 .
m~/min

3, .
m~/min

3, .
m~/min

O.K.
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BOD loading ; avg. : 200*Qmax./1000 = 2 kg/d

BOD removal efficiency ; max. : (Inf.max.- Eff. min.)/Inf. max.*100 = 98 %
BOD removal efficiency ; avg. : (Inf.avg.- Eff. avg.)/Inf. avg.*100 = 95 %
Influent Nitrogen ; N Inf. = 40 mg/l
Effluent Nitrogen ; N Eff. < 4 mg/l
N rem:oval efficiency ; avg. : (Inf.avg.- Eff. avg.)/Inf. avg.*100 = 90 %
Influent Phosphorus ; P Inf. = 15 mg/Il
Effluent phosphorus ; P Eff. <3 mg/l
P removal efficiency ; avg. : (Inf.avg.- Eff. avg.)/Inf. avg.*100 = '80 %
Influent Suspended Solid ; SS avg. = 300 mg/l
Effluent Suspended Solid ; SS avg. <5 mg/|
SS removal efficiency ; avg. : (Inf.avg.- Eff. avg.)/Inf. avg.*100 = 98 %
Effluent pH ~ 6-8

Equipment parts and specifications

Treatment tank = Fiberglass reinforced plastic (FRP ), Capsule shape
resistant to alkaline or acid condition in wastewater.
Diameter 2500 m..total tank length 6.6 m., total tank

volume 28.71 m3, tolal effective volume 24.41 m3

Buffle partition = Fiberglass reinforced plastic ( FRP ) ,chamber forming,
resistant to alkaline or acid condition in wastewater.

Fiberglass reinforced plastic ( FRP ), Dia. 2500 mm.

Pipe & Pipe fitling = Polyvinyl chlorine ( PVC ), transfering wastewater , air
and sludge, resist to alkaline or acid condition.

Thailand industrial standard (TIS) class 13.5

Manhole cover i For aeration process ; give oxygen air to the treatment
chambers to grow the microorganisms.

Cast Iron manhole with epoxy coated. , Dia. 600 mm.

Biomedia ( BIOCELL ) . Attached growth biofilm forming , filter out the solid
sludge and protect the biofilm from washing out.
High Density Polyethylene ( HDPE ) , type L , M
Type L ; Specific surface area 103.06 m/m">
Type M ; Specific surface area 170.72 m%m°

Air blower : Giving oxygen air to the treatment chambers for
aeration process for growing the microorganisms.
Helical Three Lobed Roots Blower
Bore 32 m.m.,0.2 kgf/cm2,0.32 malmin..motor power
0.4 Kw., required power 0.34 Kw.,380V. FIS

total 1 unit. Do
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