[Appendix 3.8-2] Comparative Study of Facilitics

[Appendix 3.8-2-1] Selection of Bioidgical Treatment Process

a) Feature of Treatment Process

Appendix 3.8-2

Alternative treatment processes can be summarized as follows.

Alternalive Traatment Process

Sludge suspension type

biological treatment process
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l Biofilm Process

Stabilization Pond| | Conventional
Procass (Lagoon) | | Activated Sludge
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Trickling Filter
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| . Pure Oxygen Activated

Sludge Process

In hot climate countries the stabilization lagoon is commonly applied taking

advantages of high temperature as well as the attraction of low cost and simple

operational needs. However, this process requires quite a wide land space

which is not available in the vicinity of the Project Area.
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{Flow Sheet of Stabilization Pond Process
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Conventional Activated Sludge Process (CASP)

The conventional activated sludge process has a long history of experienced
and proved to be appropriite for wastewater plants with capacities similar to
the one considered here. However, the requirement of rather high fevel
technique for operation and maintenance which is a vital factor that makes the
process inappropriate in the lack of experienced and trained m:c:css'm'y
manpower. In case of industrial wastewater plants, a considerable high

engineering technique is essentially needed and unavoidable.

The CASP is more compactly installed than other alternatives. Thus the
CASP will be suitably allocated in the available limited space proposed on the
Project Area.

Primary Finai

influent — | Sedimentalion [-®| Aeration Tank |—® | Sedimentation|—m— Effluent

iii.

Tank Tank
A Return Sludge

-m=  Sludge

[Fiow Sheet of CASP|

Oxidation Ditch Process

The oxidation ditch process has originally been developed for applying to

‘small size plants. The oxidation ditch is a long continuous channel usually

oval in plan and 1.0 - 3.0 m in depth. The wastewater in the ditch is aerated
by one or more brush or rotors placed across the channel. Theoretically if the
number of ditches is increased the capacity of the plant become larger in
proporlibn. In Japan, the maximum capacity of a single ditch is abow
5,000 m3/day.
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[Flow Sheet of Oxidation Ditch Process
iv.  Other Alternatives

Other remaining alternatives seem to be infeasible for the considered treatment
plant, since some are suitable only for smatl size plants and others are too
costly. The trickling filter is likely to cause a higher level of odor reieased
from the biofilters. On top of that the microbial filin in biofiiters becomes a
brecding ground of various flies and midges, which can cause severe
nuisance especially in hot climates.

b} Comparative Study of Biological Treatmnent Processes
i. A General Comparison Between Allernatives

Alternative treatment processes are compared on the basis of capital costs,
operation and maintenance costs, and required areas. The resulls of these
comparisons are as follows,

«  Cost Comparison

Stabitization Pond {7

Aerated Lagoon

Oxidation Ditch

anvenliopal :
gclivalec'i gﬂ:dge ] 1.0
Rotating Disk “lv.0s
Trickling Filter | oo T T T e T T ] ] 1.1
[ I ~
0 0.5 1.0
|Figure 1 Normalized Capital Costs of Alternative Processcsl
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: IFigure 2 Normalized O & M Costs of Alternative Processes

Stabilization Pond
Aerated Lagoon

Oxidalion Ditch

onventional
gclivated Sludge

Rolating Disk
Trickling Filter

. Comparison of Required Area

T e

0 5.0 ' 10.0

IFigurc 3 Normalized Area Required for Aliernative Processcs]

ii.

Conventional Activated Sludge Process (CASP) Versus Oxidation Ditch
Procéss

Through comparative studies and discussions previously mentioned, the
conventional activated sludge process and the oxidation ditch process are
considered to be the most suitable for this area. More detailed comparison
between these processes is shown in Table 1 and Figure 4 . The
comparison shows that the conventional activated studge process (CASP) is
most feasible. However, it has 10 be mentioned that in case of the CASP, the
preparation for operation and maintenance of the plant should include a

training program for the concerned manpowers.:
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Table- Conventional Activated Sludge Versus Oxidation Ditch
Iiem CAS oD
BOD removal ) 3
efficiency (%) 80-95 80-90
Plant Capacity Economically beneficial for Practices for small scale
_ large scale (320,000 m¥/d) plant (<20,000 m*/d) are
plant rather than small many, for large scale few
¢ | Capital 100 % 70 %
f O & M (30 years) 100 % 160 %
Area for reatment :
) 350 m ¥ 150 m = 5.25 ha | 400 m *270 m = 10.8 ha
plant site ‘ ' -
Additional Works Relocation of the existing

to secure land

witer pipe or the oil pipe

Overall appraisal

©

X
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¢} Conclusion

As the result of comparative study of the above several treatment processes,
conventional activated sludge process was selected trom view points of economy,
required area, and well experienced with similar capacities wastewater treatment

plants.
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[Appendix 3.8-2-2} Selection of Acration Method

Appendix 3.8-2

Method of aeration shall be decided after studies about its cost saving, energy-saving and

casiness of maintenance.

‘ol S

Method of Aeration

Features

~Cost-saving -

Encrgy-saving

Maintenance

Circulation acration | »
by blower,
(Air-Blowing Type)

This method is popular
for standard activated
sludge system.

This is applicablc for
rectanguiar tank of 5 m
depth.. .

Big bubble diffusers and
fine bubble diffusers can
be used.

Lower price

Low
consumption of
energy

Low cost
mainienance

Total area aeration .
by blower
{Nozzle-jet Type)

Recently this sysiem has
been developed in
combination with Ulira
fine bubble diffusers in
view of energy saving.
This system is very
effective on Oz dispersion
and Oz transfer in the tank

and of energy saving'type, |

but this requires an
additiona! facilities 10
prevent clogging.

Initiat cost is
rather high

Lowest
consumption of
cnergy

Prevention of
clogging is
requirecd

Mechanical surface .
aeration

This system is to acrale
surface of waier
mechanically. It is said
thal this is of encrgy
saving iype, but it is
constrained by depth of
waler, structure of pond,
numbers of pond,
numbers of machines,
adjustment of air supply,
environmental conditions
(zeneration of noise
scattering of water,
corrosion of machine,
water temp. and ambient
temp.) life of machine and
maintenance.

Short life span
of machine due
Lo corrosion

Averge

« Low
maintenance
cosi

=  Turbulent
flow break
flocs

* Conclusion :

Circulation aeration system shall be chosen lor the Suez wasle water trealment plant

Judging from the tables of C-1 and C-2 and fine bubble Lype shall be chosen for diltusers.
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Figuré, Aeration Method

Mechanical Surface Aeration
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Appendix 3.8-2

[Appendix 3.8-2-4] Comparative Siudy of Industrial Relay Pumping Systems

The maximum excavation depth for setting sewer pipes is limited 10 5 m, taking into
consideration local practices and experience. As a result it became necessary to inset two relay
pumping stations into the sewer network. One is in the Ataqa LE. Coastal Area which will be
developed by coastal reclamation, therefore, the planned elevation is lower than the remaining
areas, and flat. Another one is beside the Suez-Ain Sukhuna road which runs through the east
rim of Ataqa LE. East and is, due to topographic conditions, the route of the intercepting sewer
for Ataqa LE. East.

The road is relatively flat and the required excavation depth for the intercepting sewer becomes
about 5 m at a point 1.9 km from the northern boundary of the Project Area. The site is about
one km away from the coastal area’s pumping station, which means it is infeasible to combine

the two pumping stations into one.

If the shortest course from each pumping station to the sewers to reach the wastewater
treatment plant by gravity is selected, the force main's distance from these two pumping

stations is roughly 850 m and 450 m respectively.

There are alternatives, however, by which the two force mains can be combined together or the
force main from the coastal area's pumping station can be connected to the nearest sewer
flowing down 1o another pumping station. This is to minimize retated costs. A comparative

study of the alternatives stated above has been carried out and is summarized below.

Table 8.2.5 Comparative Study of Alternatives
(Unit: Million LE)

Content Case-1 Case-2 Case-3 Remarks

1 Construc. ;’;;;‘;g),;“g 21.0 21.0 25.0
Cost | tion Force main 1.0 1.3 0.9
Subtotal 22.0 22.3 25.9
Qperation B 0.3 0.3 0.4
Total 22.3 22.6 26.3
S orthodox, combined 0o costly

Appraisal simple and force man is | than others

least trouble | undesirable

It is concluded form the study mentioned above that Case-1 should be adopted.
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CASE -1 CASE -2
To WWTP by Gravity
- -
’/1 ..//1
A ' A :
E Suez - Ain Sukhu na Road
2 :
2 !
‘/@é
No. 2

CASE-3
- 1__'__'___.—— I
: E
L 3
N |
@ o.1 Legend
§ et «—— : Gravity Sewer
g .: < ---- : Force Main
g E (®  : Relay Pumping Station
| . : No. i i atk
No.2 No. 1 No. I Relay Pumping Station

. No.2 : No. 2 Relay Pumping Station

Figure - 8.2.1  Alternatives to be Compared
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3.8. SEWERAGE SYSTEM APPENDIX

Appendix 3.8-3

{Appendix 3.8-3] Caluculations

{Appendix 3.8-3-1] Capacily of the Equipment

of Wastewater Treatment Plant
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1. Basic Design Condition

1.1 Wastewater Characteristics
(1) Wastewatér Quantities

Average Daily = 46,500 m3/d (D ave Q)
Maximum Daily = 55,800 m3/d (D max Q)
Peak Houry = 3,875 m3/hr (H max Q)

(Notes) o
Maximum Daily = Average Daily x 1.2
Peak Houry = Average Daily x 2.0 x 1/24

{2) Wastewater Qualities

PH (IN) = 6 to 10

BOD (IN) =330 mg/t =
COD {IN) = 280 mg/l
SS (IN) = 380 mg/l -

(3)  Treated Wastewataer Qualities

PH(OUT)=7 (6109)
BOD (OUT) = less than 20 mg/l

- 88 (OUT) = less than 30 mg/ {50 mg/l : Criteria)
OlL (Mineral) = less than 5 mg/l
OIL (Animal and Vegelable} = less than 30 mg/l
Coiliforms = less than 3,000 MPN/100 ml
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1.2 Quantity and Quality of industrial Wastewater from Each

Industries
Quantity B Cuality

Industry (Avg. Daily}  pyy ROD . oDt ss
. m¥lay - mg/l k gldayA mg/l kg/day | mgA kg/iday

71 . Alaga LE. and Adabiya LF.Z :
1) Foud | 2400 61010 | 400 960 | 310 744 | 340 816
2) Wood Products 2,400 Go 10 100 240 | 280 672 120 288
3) Plaslic 1890 | 6010 390 7381 340 643 %0 1
4) Paper Products 2,140 | 6110 400 856 | 200 428 | W 835
_ 5) Spinning & Waving _ 5310 | 6wl0 400 2,424 | 260 13811 230 1,222
6) Elccrical 4370 | 6w 10 | 240 1,049 | 170 743 | S00 2,185
o Mechanical & Metal ind. 1,630 | Gwio | 280 as1| 280 457 300 | 489
) Building Malciials 5060 | 61010 270 1,367 50 253 | 500 2,530
9) Chemicals & Pharmaceulio 3,000 G0 400 1,200 400 ) 1,200 500 1’5(£
10) Others 6420 | 610 | 400 | 2568 480 | 3082 500 ) 3210
Sub-Total 34,620 l_ 61010 | 334 | 11,559 278 9,603 | 383 | 13,246
2. Ataga LE. Expansion Arca 10,280 61010 134 34341 278 2,858 1 383 1,938
3. AtagaPort 1,400 | 6010 | 200 280 | 180 252 | 250 350
4. Commercial & Public Use 200 61 10 200 40 180 16 250 50
Total 46,500 | 6w 10 | 330 | 15313 [ 280 | 12,749 | 380 | 17,584

1.3 System of the Treatment

Coaguration Sedimentation and Standard Activated Sludge Method.
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i.4

Remove Ratio

Qualities (mg/l) Removal (%) Note
Waste- Treated AT. Synthe-
water Waste- P.S.T. and Sis
. water F.8.T
B.0.D 330 20 30.0 91.4 94.0 .
SS 380 30 40.0 86.8 92.2

P.S.T. = Primary Sedimentation Tank

A.T. = Aearation Tank
F.S.T. = Final Sedimentation Tank

3.8-91 -




2. Flow Sheet of Wastewater Treatment Processes
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3.1

3.2

(1)

(2)

(3)

(4)

(5)

(6)

Uy

Design Criteria

Sewer System

Design Flow : Peak Hourly Flow (H max Q)
Qmax/Qave : 2.0
Values of "N" : VC : 0.012 (Vitrified Clay Pipe)
‘ RC : 0.013 (Reinforced Concrete Pipe)
Minimum Diameter : {175 mm
Minimum Cover : 1.0m
Minimum Velogcity - : 0.6m/S

Wastewater Treatment Processes

Primary Sedimentation Tank

Over Flow Rate = less than 35 m3/m2 day at D max Q
Retention Time = 2,0 - 4.0 hour at D max Q

Aeration Tank

BOD - SS Load = 0.2 - 0.5 kg/kg . ss. day at D mas Q
MLSS = 1,000 - 3,000 mg/ :
Aeratlon Time = more than 6.0 hour (based on desngn flow)

Final Sedimentation Tank

-Over Flow Rate = less than 256 m3/m2, day at D max Q

Retention Time = 1.8 - 3.0 hour at D max Q
Filter : Future Equipment

Line Velocity = less than 230m/day at D max Q
Bed Depth =0.6-1.0m

Kind of Media = Anthrasite and Sand
Chlorination Equipment

Chlorine Contact Time = 30 minite at D ave Q

Dosage = 6.0 mg/l at Tertiary Filtration Effluent

Sludge Thickener

Solid Loading = 25 - 29 kg/m2.day
Hydraulic Loding = 16 - 32 m3/m2.day

Sludge Drying Beds
Retention Time = 5.0 to 7.0 days

Widih=6.0to 806 m
Length =30.01045.0 m
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(8)

5.1
(1)

(2)

Stand-by of pumps
40% of Actual Load

Number of Treatment Equipment Line

Four (4) Line
Therefore, wastewater per line that have to irea!ment (Q) is as follow.

D ave Q (Average Daily) = 46,500 x 1/4 = 11, 625 m3/day -
D max Q (maximum Daily) = 55,800 x 1/4 = 13,950 m3/day
H max Q (Peak Houry) = 3,875 x 24 x 1/4 = 23,250 m3/day

Calculation of Basic Capacity of the Equipment

Main Equipment
Screen (Fine)

H max Q = 3,875m3/hour
Minimam Flow Velocity : 0.6m/sec
Need Screen Seclional Area
3,875/{0.6 x 60 x 60) = 1.80 m2
Screen Max Water Level = 1.2 m
Screen Bar Thickness = 5mm (Bar Quantity= 2,000mm/20mm=100pcs)
Screen Wide = 2,000 mm (100 pcs x 5 mm = 500 mm)
Make Good Use of Wide :
2,000 - 500 = 1,500 mm
12mhx1.5mW =180 m2 - OK.
Specification
Type : Manual Bar Screen
Wide and Pich : 2,000mm(Wide), 20mm(Pich}, Smm(Thlckness)
Setting Angle : 60° ‘

Grit Chamber

H max Q = 93,000 m3/day

Over Flow Rate : less than 1,800 m3/m2 . day at H max Q

Surface Area :
SA = 93,000 / 1,800 = 52.0 m?

Mesurement
3.6mW x150mLb x1pcs

Over Fiow Rate (Actual) .
OFR = 93000/(36x150x1)_1722m3/m2 day -------- OK.
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(3) Storage Tank
D max Q = 55,800 m3/day

Retention Time : RT = 6.0 hour

Capacity
V{ = 55,800 x 6/24 = 13,950 m3
Vo = 3,488 m/each x 4 pcs

Depth : H=35m

Surface Area _
. SA = 3,488/3.5 = 997 m2/each

Measurement :
10.0 mW x 50.0 ml- x 3.5 mH x 8 set

Capacity (Actual) :
V1 = 10.0 X 50.0 X 3.5 = 1,750 m3/each ---- oK -
Vo = 1,750 x 8 = 14,000 m3 —-- OK

Retention Time (Actual} :
RT = 14,000/55,800 x 24 = 6.02 hour ----- OK ..

Peripheral Equipment
Raw Pump
q = 13,950/(24 x 60) = 9.69 m3/min. eac
10.0 m3/min x 6(2) PCS |

From Raw Wastewater Pumbing Station - 5
' © Oitice ®
£
[»)
iy ¥ ps
— "1 g .
. ns DS —
Wet Well ——— ® g
(Distribtion) ~ — o _ gl
e ] X x @ )
—e — 6 o
-y ot &
o
50.0m (NET) 5.0m -
' Neutralization Yank
b
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Neutralization Tank

(4)
D max Q = 55,800 m3/day

Retention Time RT = 20 min

Capacity
V4 = 55,800 x 20/(24 x 60) =
Vo = 194 m3/each x 4 pcs

775 m3

Depth : H=4.0m

Surface Area
SA =194/4.0 =49 m2/each

Measurement
7.0m% x 4.0 mH x4 pes

Capacity (Actuat)
V{ =7.02x 4.0 = 196 m3!each ----- _

Vo =196 x 4 =784 m3 - OK

Retention Time {Actual)
RT = 784/55,800 x 24 x 60 = 20 2 min ----- OK

Air Quantity for Mixing
g =(7.02x1.0m3/m2hr x 1/60
= 0.82 m3min.each ------ 1.0 m3/min.each

1.0 m3/min x 6(2) PCS

From Storage Tank (Pump Up)

Bypass
Water-lane

3 Wat Wall (Disiribtion)

——lilive

. 3.5m ~3.5m

=

=

F—]—

(—

70.m

7.0m

=

7.0m

7.0m

=7

7.0m

28.0m {NET}
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Coagulation Tank
D max Q = 55,800 m3/day

Retention Time : RT =20 min

- Capacity : ;

V4 = 55,800 x 20/(24 x 60) = 775 m3
Vo2 = 194 m3/each x 4 pcs

Depth : H=4.0m

Surface Area o
SA = 194/4.0 = 49 m2/each

Measurement :
7.0 mW x 4.0 mH x 4 pcs

Capacity (Actual) ‘ :
V1 =7.02 x 4.0 = 196 m3/each - OK
Vo = 196 X 4 = 784 m3 ----- OK

Retention Time (Actual) :
RT = 784/55,800 x 24 x 60 = 20.2 min ----- OK

Mixer
Type : Double Paddle x 4 pcs
Material : Stenless Sieel
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Primary Sedimentation Tank
D max Q = 55,800 m3/day, H max Q = 93,000 m3/day

Over Flow Rate :
OFR1 = less than 35 m3/m2 day at D max Q

Retention Time
RT=20-40hcuratD max Q

Surface Area
SA{ = 55,800/35 = 1,595 m?2 = 399 m2/each

Capacity :

V = 55,800 x 2.0/24 = 4,650 m3 = 1,163 m3/each
Depth :

H=1,163/399 = 2.91 3.0m
Measurement :

10.0 mW x 40.0 mb x 3.0 mH x 4 pes

Over Flow Rate {Actual) :
OFR1 = 55,800/(10.0 x 40.0 x 4} = 34.9 m3/m2 day
----- OK

Retention Time (Actual) :
RT =(10.0x40.0x3.0x4)/55800x24 =2.06 hr

----- OK
[=
o
% E
E
o ]
o
40.0m(NET)
5.0m
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Sludge Generation :

Sludge Generation Ratio : as 40.0 %

SS. Concentrate of Sludge : as 2.0Wl %
5800x380x040x10 -3

5
8,481.6 kg - ss/day
2,120.4 kg - ss/day. each x 4 line

Removal S8

N

Sludge Volume
SV =8481 s/oozme

= 424.08 m3/day |
= 106.02 m3/day.each x 4 line

Peripheral Equipment :

Rake : Chaln Fllght Double Rink Type
(5.0 mW x 2391) x4 hne

Scum Skimer 4pcs

Sludge Pump :
q=424.08/(12 x 60) x 1/4 = 0.147 malmln each
0.20 m3/min x 6(2) pcs
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{7)

Aeration Tank

D max Q = 55,800 m3/day
BOD -85S load=0.2-05 kg/kg.ss.day at D max Q
MLSS = 1,000 - 3,000 mg/l
Aeration Time = more than 6.0 hour
Influent Quality :
BOD (IN) =55,800 x 330 x (1 - 0.30) x 10-3
=12,889.8 kg - BOD/day '

BOD (mgh) = 12,889.8/55,800 x 103

SS (IN)

-

- 55, 00x380x(1 0.40) x103
12,722.4 kg - ss/day

SS (mg) = 12 722.4/55,800 x 103
=228 mgfl o

Capacity : _
Vi =55800 x 6.0/24 = 13,950 m3
Vo  =12,889.8/(0.30 ¢ 2,000) x 103 = 21,482 m3
= 21,483 m3
= 5,371 m3/each x 4 pcs

Depth : H=5.0m

Measurement
15.0mW x72.0 mk x 5.0 mH x 4 pes

Surface Area (Actual)
SA =150x720x4

= 4,320 m?
= 1,080 m2/each x 4 pcs

Capacity (Actural)
V =15.0x72.0x5.0x4

= 21,600 m3
= 5,400 m3/each x 4 pcs

BOD - SS Load (Actual)
L (BOD-S8S) = 12,889.8/(21,600 x 2,000/103)
= 0.298 kg - BOD/kg - ss. day ----- OK
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Aeratlon Time (Actual) _
Ta =21 600/(55 800/24) = 9.29 hour ----- oK

BOD Volume Load (Actual)
L (BOD.V) = 12,889.8/21,600 = 0.579 kg/m3.day
----- OK { = 0.600 kg/m3.day)

Return Sludge Volume

Return Sludge Rate
Rr = (MLSS - SS[IN))/(Cr - MLSS) x 102
Cr : Return Sludge Generation Ratio -
(= 8,000 mg/)
Therefore

= (2,000 - 228)/(8,000 - 2,000) x 102
= 29.53 % (Maximum = 100 %)

RSV =D max Q x Rr/102
= 55,800 x 29.53/102
- =16,477.74 m3/day
= 11.44 m3/min

Aeration Time of Influent Sludge (Actral)
SA = V(AT) x MLSS/103/SS(IN)

= 21,600 x 2,000/103/12,722.4 :
= 3.40 day ----- OK (2.0 < SA < 4.0 day)

Sludge Hetentlon Time (Actual)

SRT [V(A T) x MLSS + V(F S T) x MLSS]
/(Qw x Cr + D max Q x SSo)

Where '
CVAT) = Aeratlon Tank Capacny 21,600 m3
V(F S T.) = Final Sedimentation Tank Capacity

- =6,975m3
*Qw = Sludge Volume at Final Sedimentation Tank

= 1,380.38 m3/day

*Cr = Return Sludge Generation Ratio
= 8,000 mg/l

*8S0 = Treated Wastewater Qualilies
= 30 mg/

SRT = (21,600 x 2,000 + 6,975 x 2,000) /
(1,380.38 x 8,000 + 55,800 x 30)
=4.50 day
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72.0m(NET)
Aeration
Need Oxigen = D max Q x BOD(IN) x (1 - R(P)) x R(F)
x 10-3 x 35 m3/kg - BOD
Where, '
*R{p) : Removal at Primary Sedimentation Tank
=30.0%
*R(f) : Removal at Aeration Tank + Final
Sedimentation Tank
=914 %
O(w) =55,800x330x(1-0.30)x0.914x10-3x35
= 412,345 m3/day
= 286.35 m3/min
Blower

q = 286.35/4 = 71.59 m3/min.each
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(8) Final Sedimentation Tank
D max Q = 55,800 m3/day

Over Flow Rate = less than 25 (20) m3/m2 day at D max Q
Retention Time =1.8-3.0 hour at D max Q '

Surface Area
SA = 55,800/20 = 2,790 m2 = = 698 m2/each

Capacity :
V = 55,800 x 3.0/24 = 6,975 m3 = 1,744 m3/each

Depth B | |
H=1,744/698 = 2.50 m

Measurement :
50me7OOmLx25messet (4 pcs)

Over Flow Rate (Actual)
OFR = 55,800/(10.0 x 70.0 x 4) =19.9 m3/m2. day
----- OK

Retention Time (Actual)
RT = (100x700x25x4)/55800x24 3.01 hour

----- OK
[
Q
=
P b el
E
L]
Q
70.0m{NET)
7.0m
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Return Sludge to Aeration Tank

Maximum Return Sludge Ratio =100 % _
q = 55,800 x 100 = 55,800 m3/day

= 13,950 m3/day. each x 4 pcs

= 9.69 m3/min. each x 4 pcs

Sludge Generation

Sludge Generation Ratio
as 40.0 % {Primary Sedimentation Tank)
as 86.8 % (Aearation Tank + Final '
Sedimentation Tank)

SS Consentrate of Sludge : as 0.8Wl o,

Removal 8S = 55,800 x 380 x (1 - 0.40) x 0.868 x 10-3
= 11,043.0 kg - SS/day
= 2,761 kg - SS/day. each x 4 line

Sludge Volume : R ‘
SV =11,043.0/0.008 x 10-3
=1380.38 m3/day ..
- =345.10 m3/day. each x 4 line -

Peripheral Equipmeht :

Rake :- Chain Flight Double Rink Type,
(5.0 mW x 2 sely x 4 fine

Sum Skimer : 4 set
Return Sludge Pump : 4.90 m3/min X 6(2) pes
Sludge Pump

q = 345.10/(12 x 60) x 1/4 = 0.120 m3/min. each
Therefore

0.50 m3/min x 6 (2) pcs
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(9)

Chlorine Contact Tank

D ave Q = 46,500 m3/day
Chlorine Contact Time = 30 minite at D ave Q

Capacity
V = 46,500 x 30/ (24 x 60) = 967 m3
V =967.0 m3 = 121 m3/each x 8 pcs

Measure o
20mW x250ml x25mH x 8 pes

Capacity :
V=20x250x%x25x8=1,000m3

Chlorine Contact Time -

CT =1,000/46, 000 X 24 x 60 31.0 minute -----
e, §.
o
ey c
i [a1]
A S, %
— E
. w <
@ ©
c_ -
N— @ -
— £
-
o
_25.0m P.0m
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(10)

(11)

Treated Water Tank
D max Q = 55,800 m3/day

Retention Time :
RT = 5 minute at.D max Q

Capacity :
V = 55,800 x 5/(24 x 60)
=193.8 --- 200 m3
V =100 m3/each x 2 sst

Measurement :
50 mW%W x 8.0 mbk x 2.5 mH x 2 set
Retention Time (Actual) )
RT =[(5.0x8.0x2.5x2)/55,800] x 24 x 60
= 5.2 minute ----- OK

Filtened Tank

Surface Washing

Surface Washing Velocity = 0.2 m3/m2. min
Sruface Washing Time = 5.0 minute
Surface Washing
q1 = 0.3 x 36 m2/each x 5.0 = 54 m3/day . set

Back Washing :
LV = 0.7 m3/mZ.min
Back Washing Time = 10.0 minute
Back Washing _ _ j
g2 = 0.7 x 36 m2/each x 10.0 = 252 m3/day.set

Total Washing Water
q = (ai +g2) x 8 set = (54 + 252) x 8 = 2,448 m3/day

Capacity : :
V=ql +q2 =54 4+ 252 = 306 m3

Measurement :
8.0 mW x 16.0 mL x 2.5 mH x 1 set
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(12)

Filter Tank (Future Equipment)

Influent Flow : D maxQ
D max Q = 55,800 - 1,380,368 = 54,419.6 m3/day

influent Quality :
AS = 55,800 x 380 x 10-3 x (1 - 0.922)
= 1,653.9 kg-ss/day
SS =1,653.9/54,419.6 x 103 = 30.4 mg/

Retention Time :
RT = 10.0 minute at D max Q

Capacily
V = 54,419.6 x 10.0/(24 x 60)
=378 m3
=95 m3feach x 4 pcs .

Measurement o
4.0mW x10.0mlk x2.5mH x 4 pcs

Capacity (Actual) .
V=4.0x10.0x25x4 =400 m3

Retention Time {Actual) . :
RT = {400/54,419.6) x 24 x 60 = 10.6 minute
OK

Filter Pump
g =54,419.6/(24 x60) x 1.05

=39.7 m3/minute
= 10.0 m3/minute, each x 6(2) pcs’
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(13)  Filter (Future Equipment)

Live Velocity '
LV = 200 m/day (Max : 300 m/day)

Filterd Area : _
S =54,419.6 x 1.05/200
= 286 m2 o
= 36 m2/each x 8 set

Measurement and Number : |
6.0 mW x 6.0 mt x 4.6 mH x g set

Filter Unit : (m)

N/ +10.800m

i [ Q N __49.400m
{Free Boad) e o <7 18.400
o . .
. «t : .
(Anthrasiste) il e Y +8.000m
(1] .
(Sand) S~ < .780
[«
o
(Gravel) o ¥ +7.500m
b
= NZ__+6.300m

Time of Back Washing : 1 time/day

Anthrasite Volume

AV=__16539kg-ss/day  x1/8=13.8m3
15 kg - ss/m3. Anthrasite

Depth of Anthrasite :
13.8/36 =04 m

Depth of Sand
0.4 x 0.60 = 0.24 0.2 m {less than 60%)

* Depth (Anthrasite + Sand) = 0.6 -1.0m
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Q'ty of Washing Water

(a) Surface washing ‘
Surface Washing Velocity = 0.3 m3/m2-minute
Surface Washing Time = 5.0 minute

1 = 0.3 x 36 m2/each x 5.0 = 54 m3/day. set

{b) Back Washing
LV = 0.7 m3/m2. minute
Back Washing Time = 10.0 minute
g2 = 0.7 x 36 m2 / each x 10.0

= 252 m3/day.set

{c) Total Washing Water
q ={q1 +q2) xqsel
={54 +252) x 8
= 2,448 m3/day
 Wastewater Quality of Back Washing Water
SS : Suspended Solid

§S = 54,419 X (30.4-10.0) + 2,448 x 10.0 - 463.5 mg/l
2,448
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(14)

Backmashed Tank (Future Equipment)

Capacity
V=ql +q2=54 +252-306m3

Measurement : o . o
8.0mWx 16.0 mk x 2.5 mH x 156t (v = 320 m3)

Transfer Pump _ o _
q = {306 m3/cycie) / (2.0 hr/cycle x 60)
=2.55 3.0 m3/minute
3.0 m3/minute x 2(1) pcs
Air Quantity for Mixing : e
q = (8.0 x 16.0) x 1.0 m3/m2 hr x 1/60
= 2.2 m3 / minute | S
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5.2
(1)

Sludge Treatment Facility

Influent Flow and Quality

Sources of Sludge Quantity ', S8

Generation (m3/day)  (mg/l) (kg/day)
Primary Sedimentation 424.08 20,000 8,481.6
Tank
Final Sedimentation Tank 1,380.38 8,000 11,043.0
Backwashed Water of Filter| (2,720.00) (942.6) (2,564.0)
Separate Water and - - -
Washed Walter _ L

Total 4,524.46 4,882 22,088.6

(2)  Sludge Thickener

Solid Loading = 25 - 59 kg/m2. day -
Hydraulic Loading = 16 - 32 m3/m?2. day

Surface Area :
SA = 22,088.6/40 = 553 m2

Measurement :

D= 553x1/2 -188
p/4

19.0m @ x 3.0 mH x 2 pes

180 m@

Surface Area :
SA ={p x198.02)/4
= 283.5 m2/each x 2 pcs
= 567 m2 :

Capacity :
V=567x3.0=1,701 m3

Solid Loading (Actual)

SL = 22,088.6/567 = 39.0 kg/m2. day ----- OK

Hydraulic Loading (Actual) :
HL = 4,524.46/567 = 8 0 m3/m2, day --—-- OK
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Retention Time (Actual}
RT =1,701.4,524.46 x 24 = 9.0 hour

Concentration Sludge Volume :
Sludge Water Rate = 98.0 %
GSV  =22,088.6/(1 - 0.98) x 103
= 1,104.43 m3/day
=0.77 m3/min

Effluent Separate Water
ESW =4,524.46 - 1,104.43
=3,420.03 m3/day

Peripheval Equipment
Rake : 2 set
Scum Box : 2set
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(3) Sludge Basin

Concentrataon Sludge Volume =1,104.43 m3/day :
= 0.77 m3/min’

Retention Time : RT = more than 12.0 hour

Capacity : |
V. =1,104.43 x 12/24
= 552.2 m3
= 280 m3/each x 2 pcs
Measurement :

100m”x30me2pcs

Capacity (Actuai)
V-—1002x30xz 600 M3 - OK

Retention Time (Actuai) :
RT = 600/1,104. 43 X 24 = 13.0 hour ----- OK

Peripheral Equipment
Diffuser : ‘ _
Aerationq =600 x 1.0 m3/m3- hour x 1/60
= 10.00 m3/min
= 5.0 m3/min. each x 2 pcs

Sludge Feed Pump :
q = 1,104.43 m3/day x 1/(12.0 hour/day x 60) x 1/4 pcs
= 0.38 m3/min 0.40'm3/min
Therefore .
0.40 m3/min x 6(2) pcs
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{4)

Sludge Drying Beds

Sludge Volume |
SV =1,104.43 m3/day (Sludge Water Rate 98.0 %)

Retention Time : RT =5.0107.0 days_

Width=6.0t0 8.0 m
Lenglh = 30.010 45.0 m
Sludge Depth = 10.0 cm
Depth of the Sand = 15.0 to 30.0 cm
* Sand Size = 0.3 to 1.2 mm
Depth of the Gravel = atleast 8.0 cm
=20.0-300cm
* Gravel Size = 3.0 - 6.0 mm

Suface Area

SA =S8V x RT/SD

Where SV : Sludge Vo!ume (= 1,104.43 m3/day) |
RT : Retention Time (=7. O day)
SD : Sludge Depth (= 0.10 m)

SA =1,104.43 x 5.0/0.10
=55222 m&

Measurement : -
80mwx450mLx160pcs

Suface Area (Actualy '
SA = 8.0 x 45.0 X 160 = 57600m2

Retention Time (Actual) :
RT = 57,600 x 0.10/1 104 43 5 22 day ----- OK
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53 Bypass Pipe
(1) Setting of Bypass Discharge

Semng is made so as to entirely bypass the. mfiuent h!gher than H max
Q. Since there is an allowance of H = 8,500 - 1,220 (4,720) = 5,280 m
(1,780 m) between HWL_ of the Bay of Suez and the ultimate level
(Chiorine Flocculation Basin Weir Height) of the treatment facilities,
there is no danger about back water, and if the effluent pipes are
instafled higher than back water level (+ 1,220 m) the effluent (treated
water and bypass water) is always dlscharged into the Bay of Suez by
gravity with no presence of standing water inside of the effluent pipe.

(2) Setting of Bypass Weir Height
Type of We_'ir . Lateral overilow weir :_(b"s‘/pass_weir)
GH=+7.500m
Water Level of Sue; Bay :

HWL = + 0.763 m
LWL —--0737m

Treated Water Dlscharge Plpe Loss Head

- Pipe Form ¢135(}mmx120/00&(1000mL(HP)

LossHead : AH{Dave Q) =0.113m
AH{DmaxQ)=0.162 m
AH{Hmax Q) =0.450 m
AH(RHmax Q) =

Back Water Level

Dave WL =+0.763+0.113 + o = + 0.880 m (+ 4.380 m)
D'max WL = + 0.763 + 0,162 + o = + 0.930 m (+ 4.430 m)
H max WL = + 0.763 + 0.450 + o = + 1.220 m (+ 4.720 m)
RHmaxWL—, ,

Chlorine Contact Tank_ :
Outflow Wier Level = + 6.500 m
Bypass' Pipe :

¢ 1.350 mm x 1.2 o/00 (H. P.)
V full = 1.292 m/sec
Q full = 1.8489 m3/sec
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Water Level of Influent Pipe

D ave Q/Q full = 0.538 / 1.8489 = 0.291 -> 29.1
D max Q/Q full = 0.646 / 1.8489 == 0.349 — 34.9
H max Q/Q full = 1.076 / 1.8489 = 0.582 - 58.2

Hydraulic characteristic curve (Manning's Formula)
d/D (D ave Q)= 0.37
d/D (D max Q) = 0.41
d/D (Hmax Q) =0.55 _
According by the water depth of the influent pipe are ;
DaveQ)=1.350x0.37 =0.500m

d(
d (D max Q) =1.350 x 0.41 = 0.554 m
d(Hmax Q) = 1.350x 055 =0.743 m

Profil of Influent Pipe

(Height of Influent Pipe Bottom = + 3.600 m
P.S. —» make 3.660 m a starting poini) §
. ke
C .
£ +3874m 3 |
0 (MH2) @
i . L =163 m L L=5m
(¢ 1,350 mm x 1.2 0/00)
(MH1) | 2
+3.678 m g
@
o o : (Connected to the
(Height of the influent pipe bottom) .~ Effluent Pipe)

(MH1) = + 3.660 + 1.2x 15 x 103 =+ 3.678 m
(MH2) = + 3.660 + 1.2 x (15 + 163) x 103 = 4 3.874 m

Bypass Weir Height (Lateral Overflow Weir)
Bypass Wier Level = + 3.874 + O..'743 + o=+ 4.620 m
Installed at (MH2) Manhle. | |
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3.8. SEWERAGE SYSTEM APPENDIX

Appendix 3.8-3

[Appendix 3.8-3] Caluculations

[Appendix 3.8-3-2] Capacity of the Machinery

of Wastewater Treatment Plant
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i . Basic Pesign Condition

1 — 1, Waste Water Characteristics
(1) ¥aste ¥ater Quantities |
 Average [Daily] =46,500m* /d (Q/d “-ave )
 Haximum [Daily] =55, 800m" /d (Q/d «-max )
Peak [Hourly]l = 3,875m? /h (Q/h --max )

(Noie) o :
‘Haximum [Daily] = Average Daily X 1.2

Peak [Hourly] = Average Daily 2.0 X1/24

(2) ¥aste Water Quantity
Pl (in) =6 to 10
BOD (in) =330 mg/l
CoD  (in) =280 mg/l
8§ (in) =380 mg/1

- (8) Treated Vaste Yater .Quanliiy
- pll (out) =6 to §. _
BOD (out)'#_Less than 20 wg/1 . : :
S8 (out)=Less than 30 ng/1 (50ng/1 ; Criteria)
0il (Mineral) =Less thun Hmg/]
0i1(Aninal and Vepetable) =Less than30mg/1
Coliforms =Less than 3, 000MPN/100m1

1 - 2. Quantity and qﬁality of industrial waste water From ed(fh industry
(See table-1)

1 — 3. System of the treatment
Coaguration Sedimentation and Standard Activated Sludge Method
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Quantily Quality
Industry (Avg. Daily) il BOD COD* S5
m'felny - mg/ ) kg/day | mgh | kglday mg/l { kpfday
1. Ataqa LE. and Adabiya 1LF.Z
1) Food 2400 | 61010 | 400 960 | 310 746 | 340 816
2} Wood Products 2,400 | G 10 100 240 | 280 672 120 288
3 Pastic 1,890 610 | 39 38§ 340 643 90 17
4} Paper Products 240 | 61010 | 400 856 | 200 481 3% 335
3} Spimning & Waving 530 | 610 | 400 ] 2,124 | 260 1381 ) 230 1,222
) Flearical 4370 | 6wio | 20 | 1o 170 743 | 500 | 2185
7). Mechanical-& Metal indl. 1630 | 610 | 280 | 457) 280 4571 300 489
R Building Materials 5060 | 6w 210 | 1,367 50 253 | 500 2,530
) 9 Chenvicals & Phanmacentio 3.000 Go 10 ADD 1,200 400 1.200 | - 500 1,500
'_ 10 Others 6420 | 61010 | 400 | 2568] 480 | 3082| so0 | 3210
) Sub-TFotal 34620 | Gwio | 33 | 11,559 278 9,603 | 383 | 13,246
2. Aaqa 1B Expansion Area 10280 | 610 | 33 | 3434 8 2858 383 | 3938
3. AagaTort 1,400 | G100 | 200 20| 180 252 250 350
4. Commercjal & Public Use a0 Gwlo | 200 16 | 180 361 250 50
Tota) 46,500 | 6wl10 | 330 15313 | 280 ] 12,749 | 380 | 17,584
1-4, Removal Rate
“Qualities(omg/1) removal (%) Note
Treated
Waste Watei| Waste Water P.S. T, AT and F 8. T. | Synthesig
FOD 330ppm 20ppn 30.0 1.4 94. 0
oA 380ppa 30ppm 190. 0 36. 8 92.2

(Note) P.S.T.=Primary Sedimentation Tank

AT

=Aeration Tank

F.5.T. =Final Sedimentation Tank
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. P/3
3, Design Criteria
31, Sewer System :

Design Flow. ; Bourly peak flow(maxQ/hr)

Qnax/Qave ; 2.0

Yalues of [NJ ; V C==0.012(Vitrifiéd clay pipe)

R C=0,013Reinforced concrete pipe)
¥inimue Diameter ; 1750md®
ininun Cover P L

Binimum Yelocity ; 0.0m/sec

3 — 2. Vaste ¥ater treatment process

(DPrimary Sedimentation tank
Over flow rate=Less than $5m° /u? _day at DmaxQ
Retenlion time=2.0~4.0 hour at DmaxQ

(2)Aeration Tamk i _ _
BOD — 5SS Load=40.2 ~0. bky/kg. ss. day at DmaxQ
MLSS ==1,000 ~3. 000mg/1
eration Time =more than 6.0 hour (based on design flow).

(3)Final Sediwentation Tank
Over Flow Rate=Lless than 25 m‘_/m2 .day at Dmax
Retention time=1, 8§ ~3. 0 hour at DnaxQ

(DFilter -+ Future Equipnent
Line Yelocity =Less than 230m/day at Dmax
~ Bed Depth =0.6 ~1.0m
Kind of Kedia == Anthracite and Sand

(5)Chlorination Equipment

Chlorine Contact Time =30 minutes at DaveQ
Dosage =§, Qag at Tertiary Filtration Effluent
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. (6)Sludge Thickner
" Solid Loading = 95~50kp/n? . day
Hydraulic Loading =16~32m3/m? -, day

(7)Sludge Drying Beds

Retention Time=5.0 to 7.0 days
¥ide =6.0 t0 8.0n
Length =30.0 th 45.0

(8)Stand-by units of Pumps
40% of Actual Load

4, Number of treatwment equipment line
Four(4) Line : _ o
Therefore , Wastewater per line to be treated (@) is as- follow;
DaveQ (Average-Daily) =46,500m * /dX1/4 =11,625n * /day
DmaxQ (Naximum-Daily) =55,800m * /dx1/4 =13.950m ® /day
lInaxQ (Peak -Hourly) = 3,875m * /hX24X1/4 =23,250m * /day

5. Calculation of basic capacity of the equipment

5—1. Hain equipment ) S
-(1)Raw waste water pumping station------scope of civil work _
Influent Quantity;46, 500m* /d(aveQ), 55, 800m* /d(maxQ), 3, 8750 * /h(Peak liour)
Pit Capacity ;10 ~15min(Peak hour) 3.875m * /h=50=64.59m * /pin
64. 598 * /minxi0) ~15min=645.9 ~~968, 9n® ——=> 950m ?
Pump station Dimention; (9. Om¥x23. Qolx4. 8ull)=993, 6m®
a)Influent pipe B,0.P.;43, 600(GL-3, 900) . dia.1,300um @
b)Pump outlet pipe;velocity=2.0n/sec ®=146/ 64.6/2 =830mm —>1000an @

c)Pump quantity  :6pcs(Zpes spare) 64.6/4=16, 150 /min(each)
d)Pump outlet size;velocity=3.0n/sec ® =146/ 16, 15/3 =33%mm —>400nm @
e)Pump head . v(1000)=64. 6m* /(60 x 3.14/4-xD% ) =1.37m/sec

- v(400) =16.15n * /(60 x 3.14/4 xD? )=2. 14n/sec
Influent pump head;Actual head(H1)=(\7+9,120)+( 7~1, 700)=10. 82u
piping loss head (HL1) (400)=fixL/Dxv* /2g
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P/5
£1¢400)Y =0, 0240, 0005/0<0. 0213 £2C1000)=0, 02+), 0005/D=0. 0205
N2CA00) =C. 6233x10. 2m/CF 4x (2, 146 * /13.6=0. 127w
s XC0060) - =33, 09655250, 0w/{, 0x<1. 37> * /19, 6=0. 491n
E 1 Low Joss head dd(dUU) Apesxl, 8x(2. 14 ) /!9.b . #0.047m

HGC1000)= Bpeax0, 2x(1.37) * /19,6 . =0, 096a
Checkvaive loss Hb(uOO) fpeat. §x(2. 14 )*® /19.6 =0, 421m
Tee foss 70002 =Ipe xd: 2 x{1. 300 /16, C =0, {1m
Total head o =Wit~-ilT=10. 8210, 127+0. 49140, 047+0. 09640, 42140, 115=12. 1w
=14, Om :
DPorer of woter P8=0, 163 x  7x 9 x W/ 5lxa

P3 ; Power of motor - W

v ;Gravity of gravity inlet water 1.0

Q ;Flow volume 16, 15n? Juin

H;Total head 13. im

n S Efficiency OF potng - 72 %

a Bafety ralio 1.2

PR o= (063 s (L0 x 16015 3 13.0)/0. 7“ xt, 2= 04, Bkv —2 55, Gke

JriSewovape Punp for rav waste waler pumping station sg ecification]
~-(Facility NO.¥-57

Tyne :Submersible Waste Water Puap L

Specilication ;400 16, [(Hm3/minx]d. Duxdokw (SSD?XSGHZ)

Guantity Gocs(spare 2 pes) '

Avcessory Cabieldn/l PCQ Chain, Gm/ipfs\SLa1n1eos Steel}, Guide pips

uot/lnhs(Stalnlo g Steel), Autonstic connection 1Set/lpcu

EChain hoist ; Hoist 2. &ionxbn hoist 2 440, 2kw) | Sel - (Facility &0 %-7)

Accesuovy i Heip plain trtolley; 2. §tonxG. Ow i Set
(Z)&creen
influent Guantity =3, 875m° /h(Peak houry)
Binimom flow velocily ' = (., fm/sec
Kequived Soreen Sccotion Area =3, 870w /h= (0. Gu/sx60x80) = 1. Sw
Screen Nax Water Lovel == [, 12m
Sereen Bar qlllkvﬂfw s = hma (Par Qudntlty 2, 000mn - 30mn-67pcs)
Screen Wide T2, 00nm (up(, s X5wm=33bnmn
Fffeceive ¥Vidth =2, (00me-335am=1, 665mn 1. 12uhx]. 665mw=1. &6u +
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= @(Screan Spectfication)— (Pacility M. -2)
~~”m3r88Gj Typb! - ;¥anuval cperation type
s8-8 004600 . Capacity ~ ;3,875m3/hour
-(*';‘:3 8‘00_'_'_‘__'_1891‘ ' '“;.} th ;Hidih 2, OUUBIMX'L 200!]1[*1”
.Q _ rGrgﬁgnuh%mbcr Pitch and bar:30mm, Bar Thickness=bun
Sf LWEJ Yater top Jeval 1, 000mm
}g i?“ . Setting Angle ;60 °
9| g ' i ¥aterial iStainless steel
N jqr4'r Quantity i1 pe
| | iy Avcessaries siland rake tool 1 wait
_gAQ rpate - i D6eit chanber(opper Lype)
R AR R priLao Pesipn Capacity;G0sec (at liourly peak)
o< Cyciond(il [set) G ovomd/ i+ (b0sec/winxb08in/h)
tnflucui _ __i b sglisec=64. 6ng
Gate 'CT‘\\QML Dinension; 3. Buwxib. OmLxi. OuliChopper type)
¢ 1y ""“i‘d’\*—_ oy Capacity

(V= {(3. 8215, OIXL. G140, 5/6 {(3. 8x15. 0)
FC15. 0410, 0) €3, 8+2. 954 (2. 9x10. )}

Q g i =78, Imd >4, up * 0K
NI " Grit chaber
"O .‘(...__N.-Jh.- Vh-:‘é_@q VI J_ ] o .
8 ; ]r'- ve (43Sand pump o
Y’:“L” Lﬁmfzgglqa_** d)Saud_pump capacicy =0, hed/min
Tk Tm e e LPurp outlet size

Volocity:3. Om/sec
A4 Section & =146v 6. 5/3=09. 6um —-=5 0
c)Punp head _ -
v(802=0. Lud/(B9x3. 14/4xD*. )
_ =1, Chbn/sec
Acutual pemp head (BD= (VH1.200)- (5742, 6005 =8. 6m : -
Pipe loss hean  (E2)30mn=f1xL/Dxv? /28 £1=0. 0220, 0085/D=0. 0253
HEQBGY =0, 0263 x30/0. 08aC1. 656) * /19.6=1. 330

Elbcw loss head  H3(80) =8pes x0. 2x {1.650)7 /19.§ -, 224m
Cyelone toss head 04 =C. Tkg/cn? 1. )Gu

Total hzad =1 + 02 + Ha=8. 6+1. 384D, 22447, 0=117. 204m ——— . i8n
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PAT
d)Power of motor (PS)= ﬂ 163xC 7 xQxiD/ 7 x1. 2=0. 163x (1, 1x0. 5x18)/0. 50 x1. 2
=3, 88kw ____e> 5. 5MJ

@ [Sand Pump] - > e < (Facility NO.H-3)
Type Submelslble Sand Pump
Specification;80mmx0. 5n3/minx!8nx5, Skw (380V HOHZ)
Quantity i2pcs(l pes Stand-By «eeee Yerehouse)
Accessory ;Cable ZOm/lpcs Cha1n20m/lpcs(8talnless steel)
® [Cyclone] ++ - . TRITETILOS - (Facility NO,¥-8)
Type :Vert1cal Cyclone Type Capacity; 40w * /hr
Specification;approx. 230mumdia. x1270mmh
Haterial Vrame (Alum1numl1n31de Rubber Lined) or equivalent.
-Quantity 1 pc
®[Crit washer] woovmnii ~(Facility NO,¥-4)
Type ;Screw COnveyor type ~+with air bubb!lng nozzle Zpc
Specification;approx. 200 ®x5. OoLx]. Skw (380V 50H2)
Quantity i1 pc
Accessory Sand Container 0 3m (0. 7x0. 8x0, 6h stainless steel) 1pc
@[Inlet Gatej-- "°-----(I"acility NOE-D)
Type ;Power operated type '
Dimension ;1,400x1, 400 x 4. 2mll x 1.5 kw(380V S50HZ)
Quantity . ;1 pe .
[Chain }mist} (I'aullty NO.H-'?)
Type = ';Power operated type
Specification;2. 8TON x 6m (380Vx2. kw0, 2kw 50HZ)
. Quantity i1 pe
(4)Storage Tank .
DraxQ =55, 800p3/day
Retention Time; RT=6.0 hour
Capacity ; ¥1=55,800m3/d x6/24 =13, 950n3

 V2=13.95003 <4 line-3,488m3 ,
Capacity(Actual)V1=10. 0x50. 0x3. 5=1, 750n3 /each 1 Line=2 tank
¥2=1750n3 x 8tank= 14 000m3 >13, 950m3 0K
Retentson time; (Actual) '

RT=14, 000n3 + (55, §00m3/24hr) =b. 02Zhour >6.0hr  OK

(¢ 2 Linw)

| (300) = 2.0t 404,04 40 = |3.0m
L(so0) =15.04 405 208 0.5 = 275m
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: . P/ 8
Raw Water Pump L o
a)Capacity- 165, 800m3/d +4 line =13, 950m3/d-+--1 line
13,950n3/d +24 hour=581, 26m3/h=9. 69n3/win ~  10.0m3/min
D Punp outlet size;velocity=2.0 ~ 3.0m/sec
- O 1=146 V'10.0/2.0~3. 0=26Tom ~ 326mm - 300mm
pipe line(l line 2punp) ; @ 2=146 V20, 0/2~3= 377mm ~ 462mm - 500mm
c)Acutual punp Mead ;(H1) =11, Om-5. Om=6.0m
Piping loss head(ﬂfl) flxI/va /28 £1(300)=0. 02*0 0005/D 0. 0211
£1(500)=0. 02+0. 0005/D=0, 021
©v1(300)=10m3/(60x3, 14/4 xD * )=2.36 v2(500)=20m3/(60x3. 14/4 xD? )=1.70
HLT(3003=0. 02]7 x13/0.3 x (2.36) % /19, 6=0; 268u.
_ HL1(500)=0. 027 x27. 5/0. 5x(1. 7002 /19. 6=0, 219m
Inlet loss head(HL2)=f x v® /2g=1pcxi. 0x(2: 36) 2. 719.8=0.282m £
Tee  loss head(HL3)=1 x v* /2g=0pcxl, 2x(2:36)2 /19.8=0. 564n £
f
f

it o

Check valve loss(lLA)=fx v* /2g=1pcxl, 8x(2. 36)% /19. 8=0. 507Ta
Elbow loss head (HL5)=fx v* /2g=3pex0. 3x(1.70)2 /19.8=0.132n
Total head(ll) =6. 040, 268+0. 21940, 282+0. 564+0, h07+0. 132=7. 972m = 9, Om
d)Power of motor=0. 163x( 7y xQxH)/ 7 x1.2 - .
=0, 163x(1.-0x10x9) /0. 65x1 2=217. 1kw -—> " 30. 0kw
(U [Specification of Raw water pump]-- --(Facility NO.R-12)
Type ilorizontal Sewage Pump (Slurry- pump)
Specification ;300emx10. 0n3/minx9. Omx30kw . (380v, 50hz. ﬁpo}e)
V- belt drive + Nechanical seal type

1]

C»JOOMCD

1.
1.
1.
0.

£}

Quantity. ; 6 pes (2 pes spare)
@ [Inlet gate for storage tank] ---esevene(Facility NO, ¥-9)
Type : ;Movable weir type
Specification ;1, 000nn¥x300ST
Quantity ;2 pes
@ Wixing blower for storage tank} e {Facility NO, E-50)
- Mixing Air ;0.5 2 /m? _hr : R

3.500m * x2 linex0.5n> /a® .hrx1/60=58. 4n® -/min
Specification ;Type;Roots Blower  250mmx59m® /minx 0. dkg/cm?® x55kw |

Quantity ;3. pes- (1 pe spare)
@ {Separated igate for storage tank] sereevve-e(Pacility NO, N-10)
Type ;Siuice gate type
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[is]

Specification ;500mm x 500mm

f © (uantity ;4 pes .

DI Ffuser for storage Lank] s e i e (Faci lity HO, ¥-11)
Type sPer-forated pipe '
Quantiiy :20set/1 tuak (Total 160 pes)

M [Floor drats pusp for ,turagu tank pump room] - (Facility NO,¥-13)
Type :Submersible pump '
Specification ;50mx0. Ind/ninx10nx0. T5kw
Quantity :9pcs (Jpc spare) _

Ddiv flow moter Tfor siorage fank] «oeoosceeenn i (Facility NO.FIHI)

Type JOriflice type _
Shecifization ;200mm Conection (501 -<2, 800¥n * /H)

Quantity ;8 pes

(5). Neutralizaiion tank
Dmaxq =04, §00n3/day
Retention Time,RT=20min S
Capacity ;V1=55, 800n3/d x20min/ (24x60)-775n3
¥2=775n3 +4 line=194n3 .
Capaci ty (Actual)Vi=T, OxT. 0x4. 0=196m3/cach > 19403 H)
¥2=190m3x4=784n3 > 7753 0K
Retention iine; (AckualIRT-T84/7 (55, ﬂUG + 24 60)=20, Zmin ““Omln. ¢4
Reguired air for Wixing
;q=1. CAT OnE. Owd/m3. iral/60=0. 3203 w1, 6 m3/miz cach

"mixing air to be supplled flou seralion blower

Qribjstiributor gate {or neutralizatian'tank]n-*-(raclr1ty NO, H 14)
Tyoe ;Hovable weir type
Specification 1, 000an¥x363ST  7C20
Huantity ;2 pes
D 0atet gate Jor neutrarization wank) v (Faciiity N0, ¥-15)
Type ;Siluice gate type .
~ Specification ;5000w 2H00an
Reantity .4 pes : .
GINifleser fur.neutrarization tank] ~~-~'~-~-~(F5§fffty NO, -16)
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Type ;Disc Type . -
. Quantity :8 pes/i line(Total 32pcs)

@ [pit Meter]:e-+:Scope of machinary section "-(Facility NG, PH-1)
Type :Soaking or type (Indicator and Control)
Quantity id pes , _

Accessory . ;pli-holder 1pcs/Ipcs,others 1set/lpes

®[Buffer plate for neutrarization tank}-s----- - (Facility NO, ¥~71)
Type :Plate type
Specification ;1000mnx600nnx3000mnmh
Baterial ;Stainless steel
Quantity ;4 pes .

@[Air filow meter for neutralization tank]..--- (Facility NO,F1-2)
Type ;Orifficé_type (Flange sandwich type)

Specification ;50ma conection (Flow rate: 35~1758m * /H)
Quantity ;4 pe

{6)Coagulation tank

Dmaxd =55, 800m3/day
Retention time:RT=20min -
Capacity . - ;VI=55, 800m3/dx20nin+ (24x60)=775md
_ ¥2=T75m3 + 4=194m3/each
Capacity(hctual) ;V1=7, 017, 0x4, 0=196n3/each -+ >194u3 OK

V2=194x4pc=T84m s+ e rseseveeernenns > 77503 OK
Retention time;(Actual) _
RT=784/(55, 800+ 24+ 60)=20. 2min "> 20min" OK

D [Rixer for coagulation tank]:r - ereerrevenneen (Facility NO, N-1T) -
Type ~ ;Double paddle type
Specification;¥ixing capacity (194m3), Rotating speed(12rpm)xiikw
MNaterial ;Stainless steel
Quantity ;4 pes

@[Buffer plate for coagulant tank] - ----vvesneeen (Facility NO, ¥-72)
Type ;Plate type
Specification;1000mmxG00mmx3000mmh
Material ;Stainless steel

Quantity ;dpes
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{{)Caustic Soda Fecding Systen

Caustic Scda to be used ;4b% so 1d

Cplh 4.0 > P0G
NaOW = g= {10 - 30 Tk Jonxfﬂflxuu.SULma;LXlU
=4, 010 TxD5, 800nd/dxiG <2, 20%hed
NaOl Peeds 2, 232k /0 90/ 051 /1, 493, 329L/d  (Suhution Grovity=1. 40
Slorage perviod ;¥are Lhan Tdays/{tank
=3 33nd/dxTay =23, 31a3/1 tank

M {Caustic Soda tank] v (Facitity N@, §-46)

Capacity . a0m3

Naterial (Ritd Steel o

Dimension  Approx 3, 000m0®@ x5, (0Cewh

Guantity ;1 pu '

Aceessoby  Level pasge  1/1 unit
D [Coustic Soor Peeding Pumpl oo (Facility 8O, B-47)

Dosing voiume ;3. 33a3/day + 4 Line-+1, 440+0, 58L/min

Type’ ;Uniaxiai ublew.Lump

Specilication ,20aa® x-- 1000cc/mins0, Ake (380VxHOHZ)
Quantity 6 pos(2 pes spave)

Accessuty iPressure pavge Gpc/Bpes,

D fCaustic Scda solubicvs tank unit] --eveeorec { Faeility No. 70 3
Capacitly s A Emd (for 45%80lid 2 45% Liquid)
Baterial ; ¥ild Sieed ' '
Bimension - ;Approx?, Gn¥ x 2. 0nl. x 1. Tmil(used depth approx i. 2mk)
Quantity ; 1 pe
dccessory (A)dires 2, %hw x Z80V « an? 1 pe
BINalli teansier pnep: S0muzd0mmx), bmd,m1nx10m\] DhexZpes
(CYManea! Chain Hoist:!. Jton x 4. 0u = 1 pe

"~ﬂ71’~~v~¥—~—~—~"~——> fer NOU L Newirasizoiion taak
//,”’ “\\‘ ,__,N,i:l — _ii_
/NaUH Lunk'\ ~"H~1)—j; ----- MRt = for NO. 2 Neutrarization tank
| 80.0 w? [ﬂ"m"]‘ o .
\ J '"W“I”*J;; --------------- — [for N0O,3 Neutrarization tank
~—+6-P-*g;--—~m——~-~~9 fur NO, 4 Revwerarization tank

\H\H___iLLjéttﬂnéuliﬁkJtrnah¢£¢& ponp.
ch#&ﬂimC_Aéiﬁkkmlhglﬁ44éﬁkihmdw

Ll "

H:_*lflaagagii“"Cfumiatfmlfaiyﬁk

13H Wl Hwi__ ALARH

v Ll LWl ALARHY
SLLW, LIWL CEED PUMP_OFF
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(A usiinium Sulfals Feeding sysien

Aluminium Julfale fo be used ;8% Ll{ULd (as Al 0 2 D(Gravity-1,0%)

fasing Raie ,mux.lﬂﬂppm (as AT + 0 35 )
Requived Yoiune 555, 800m3/d=100ppuxil  '=b. S8Qkg/d
Dosing Yolume LB, 58083 /dx160/8%1 /1. 08=64, 584L/d

dusing Yeluwe Tine ;04 B84LG-+4 Line+ i, 440=11. “'L/nln

(CAluniniom bullatle tanke--~Scope of Civil works

Storage period ;Move taan Tday

iﬁd.ab4 Jd47dayx10 ‘“Iadms ,
Katerial RC (nsides-kublier lined or £k 1ined)
Dikension © 38 0m¥x8. Omlxd. Omb Zpes '
Tank Tnside ;FRY or Rubber Lined - +--Scope of civil works
Capavity :8.UmxB.ﬂmxd.ﬁmthpcs=5]2m3 - >452m3 0 OX

@ iAatumingan Suifate Feeditig pumpleerverecioncnnnedFacility N9, B-48)

Losing vo)one 1 220 mine *] llne

Type ' :biaphrags pump

Specification sAlmex ~20L/minx(, 15k {J&Uanﬂh?)

Quantily ;B pes(2 pes spare)

Accessory Dlressuce gauge Gpes/bpcs, Safety valve dpos/bpes,

Back pressure valve dpes/Gpes,

MFloor drabi punp fov Dosing puap Room] v (Facility 80, 4-44)

Tipe i Suopersible pusp ce :
Specification ;50mmx0. 103/ minx Lm0, 15kv (380v HOHZS
Quantity iZpes{ipe spare)
NU I ' ‘H-P—-Ebﬁn-wt""——ﬂﬂwf%~ior NO. 1 Coaguiant iank
Aluminivm }-R- M- ey
s 1 & i s¥, - BBV,
lldto tak # P g R o —7‘f0r 30, 2 Coagulanl tank
IR M- &
NO' [)] l l_"} .
L, ! .SV BRY : :
Muniniom R r+lr~E5wr4ol~~~1or—~> Tor 80,3 Congulant tank
salfate tnwk |u-P--r=¥
e ] i oy SV BRY
-t P~-€5f£~491 ------- —tot-» for A6, 4 Coagulant tang
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F/138
(Q)Pllmary Sedimentation tank -
DraxQ =55, 800n3/d, HmaxQ =93, 000n3/d=3, 875m3/d

Over Flow Rate ;QiR1=Less than 35m3/m2,day at Dmax
Retention time JRT =2.0--4.0 hour at DmaxQ
Surface Area :5A1 =55, 800m3/35=1, 595m2

1, 595m2/4=399m2 (each)
Capacity = sV =55, 800x2. 0/24=4, 650m3=1, 163n3 (each)
Depth o =1,163/399=2.9In > 3. Unt
Dimension o710, Om¥Ex40. nEx3. Oallxdpes

Over flow rate(Actual);OFR1=55, 800/(10. 0x40. Ox4)=54. Yn3/m2. day  OK
Retention time(Actual);RT=(10. 0x40. 0x3. 0x4)/55, 800x24-2, 86hr 0K

Siudge Generation ;
Sludge Generation ratio; as 40%
58 Concentratle of Sludge; as 2,00t &
Removal 8 =55, 800m3/dx380ppmx10 *x0. 4=8, 181, 6kg-ss/day
=8, 481. Okg-ss/d+4 line =9, 120. dkg-ss/day(each)

Sludge volume(SY) =8, 481.6/0.02x10 * =424, 08n3/day
=424. 08u3d/day + 4 line=106. 02m3/day (each)

1) Sludge Characteristics -
Concentrate ; 5. 0%(Kax)
Gravity ; 1.00%
2) Rake Capacity(Q) =60 x v x h x ¢
Q =51ludge rake capacity - m® /hr )
v =rake Speed ........................0-3 ~. Gm/min
h =xtighth height sevversionsnnc 18m
2 =flight width secocvrreernnncens3 T0m
0 =60 x0.6 x 0.18 x 3.7 =24.0m® /hr
3) Tension of chain
a)part of Rake Weight{¥1)=2 x wi +(w2+w3)/P
¥i=part of rake weightevooveeeonkg/m
wl=chain weight  -esieeene 11. 2Tkg/m{Stainless)
w2=flight weipht e 370 kg/lpe

3.8-130



P14
wi=attachment weight  «sovvvenf 38 kg/ipe
P =flight pltch severeeeceaboutd, Om

(FD=2 x 1127 +(3T46, 38)/3. 0=3Tke/m

b)Carried sludge weight(¥2), =(1, 000 x ¢ x r)/(60 x v)
2= carried sludge weight +-kg/m
Q = Raked sludge volume -+-----24.0 1’ /hr
r o= sludge gravity «ceosenf 05
v = raking speed R ) bu/min

tl2)=(].000 X 24.0 % 1.05)/¢60 x 0.6)=700 kg/m-+-T700kg/m
| ciPrimary teﬁsion.of chain(P1)= 200 kg (2 line)

d)Tension of friction(Raked sludge and bottom of Tank)
P2= ¥2 x L2 x w2
P2=Tension of friction(sludge and botion of tank)
o _ e kg
w2=Raked sludge weight--+erreeereicnnin e §70kg/m
L2=length of horizontal shaft center-36m
it 2=friction coefficiency(studge to bottom 0. 05

i
=P
H
@ — - _}..
1.0 . J—

P2=670 » 36 x 0.0b = 1,206 kg
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e)Tension of frictionrail and fliplet shoe)
"P3=R1 x L xpl

P/15

P3 =Tension of friction(rail and flight shoe) kg

W1 =flight meight

L =2x12

M 2={riction of rail and [light shoe
P3=317 x 72 x 0.3= 800kg

f)Tension of lift up
’4=¥1 x Il
P4 =Tension of 1ift{ up
W1 =flight weight
H =length of vertical shaft center
P4=37 x 3.0 =111 kg

g)friction loss of pillow block
PS=(P11P24P3+P4) x0. 1
P5=C200 + 1,207 + 800 +11DDx0.1 =232 kg

WyTension of chain
‘P =P +P24+P3+P4+PS
P =200 + 1,206 + 800 + 111 + 232 =2,549 kg

i)Power of motor(Drife unit)
PS=(n x P x v }/(6,120 x ) x «
PS=Power of motor
n =Sedimentation tank quantity of drive
P =Tension of chain '
v éraké speed
1 =Total efficiency
a =Safety ratio

P3={(2 x2,54% x0.6)/(6,120 x 0. 7}x 2=1.43 kw

Power of wotor -1, Hkw
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3Tka/pe
12m
0.3

kg
37kg/pc
3. Om

Kw
2
2, 548kg
0. 6n/nmin
0.7
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4)Chain strength calculation
a)from tension of chain
chain 2 line tention of one side (PY=70%
S =Po /(0,7 x P)
S =Safely ratio of chain

Po=Average breaking streugih of chaln -

P =Tensicen of chain
S =19,000/C0,7 2 4548 =10.7

W Tension of chain from motor torgue
@OTension of chiain from mofor output
T =(6,120 x PS xn x fa)/v
IS =0utput of motor
7 =Total efficiency

r/16

19, 000kg
2, 049kg

fo =Coefficiency {one side chain for toial load) 0.7

v =Rake spoed
T =(6, 120x1. 5x0. Tx0. T /0. 6=7, 497xy

@Safety ratio of chain
§ =Po/T
Po=Average breaking strength of chain
T =Tension of chain

S =19, 000/7, 497=2. 53

5)Calculation Strength of drive shaft
Bt =97,370 x PS/r x 7#
Kt =7 /16x d® x ¢
d= 7 fit x16/Cax )

1

V97, 370 x(16xPsx 7)/( mx )

116x * ¥y (Ps 7)/( 7 x T xr)
Kt ;twist moment of drive shaft
Ps ;power of drive motor

7 drive efficiency -

t  ;twist stress allowed

r rotation of drive shaft
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0.1
0. bn/min
19, 000kg
7, 497kg
kg-cu
1. Shw
0.178
860 kg/cm*:
0. 358rpm



P17
r o =v/(Pxd)

v sraking speed ’ 0. 5u/min
P ;pitch of drive sprocket 0. 1524m
Z ;teeth of drive sprochet S B

r o =0.6/€0. 1524x11)=0. 356 pn
d =116x" / (1. 5x0.78)/(x x860x0. 358) =12, 4cm

. plus key ditch deptlee - - F24nm+10am=134mm
Drive shafi diameter ---:vesrovs [40Rn@

@ [Specification of -rake for P;S.T.}"5"'"'"°5'“'(FaCilitY NO, ¥-19)
Type ;Chain flight double link type
Tank dinentian Hidth 5, 000am xLength 40, §00mn xdepth 3, G00nm
Length of rake vapprox 36, 000mm

Rake speed LuppIrox O.Umfmin
Flight pitch Tappitoux 3,000mm;
Drive unit ;eyeryoreduction motor 1. Skw
Haterial Chain(stainiess steel or pIastié).Fiight(P]astic)
Rail(15kg/n) Bolt/nut(Stainless steel)
Quantity o (5. DmW2set) x4 line
Acceusories
A brive unit 1. Bkw | 4pcs
B jGrease up nozzle  {dpes # 2) x 3line Gdpzos

C ;V¥eir (14oxdpes ) 4line

BYScum skimner for P.§, T, oo oo (Facility K0, $-90)
Type and diameter :Pipe skimwer J00mmd x G, 4aw (380v HONLS
Yolume 6f scum and water

Quantity ;18 pes

vV rL

R 1565”\\ 300 mm
ki S
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P/18

Q =k xBxi ¥
k ;effluent coeficiency 119
B ;width of slit approx 4. 0m
H ;over flow water depth 0.015m
Q=119 x 4.0 x 0.015 ** = 0,874 m* /min
water depth of inside pipe -immer h

= ho/ V'3 : :
ho; water depth of. the upper stream max0.15m
= 0.15/ v 3 =0.08Tm

max eff!uent volume ol pipe sklmmer

= ¥ g xD% xh®

Qo; max effiuent volume - " m3/sec

g ; accelation of gravity 9. §m/sec 2
D ; diameter of pipe skimmer 0. 3m

h ; efftuent water depth 0. 087m

Qo= v 9.8 x(0.3)% x(0.087)° =0, 024 m3/sec
T " =1,45 m3/min > 0.874m3/min ok

()tSpecification of pipe skimmér} s (Facility NO.H—ZU)

Type :pipe skimmer

Pipe diameter; 300mn®d

Length ; 9, 000mm

motor . ; 0.4 ke (380an0hz)
Quantity ; 8§ pos

7). Sludge pump for primary sedimentation tank
a) Sludge volume:Q=424. 08m3/d ' '
Pump capacity;q=(424. 08m3)d/(12x60) x1/4pcs=0, 147m3/m1n(each pump)
. =approx0. 2o3/min(each pump)
b)Punp diameter;D1=146 v Q/v  v=1.5 ~2 5n/sec
=146 v 0.2/(1.5~2.5) =42nm ~DAmn ——> 80nm
c)Siudge pipe diameter ;sludge total volume=0.2r3/minx 4 pcs=0.8 n3/min
D2=146 v 0.8/(1.5~2.5) = §2mm ~107mm > 150mm
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P19
d)Pump head (Prlmary qedlmentatlon tank  —-3» Sludge Thickener)
Actual head(1) =(\412, 0m)~ (42, Snlnax))=9. in
Pipe length L(150)=15n4+30m+65m tA5n+2mtIn=220m -
LC8O) =2mt2mi Qud-Imt =) m
Logs head _
Inlet mouth loss K2(80)=f x v * /2g =1.0
- v{(80)=0. 203/(60x3. 14/4 xD? )=0. 663n/scc
V(IJU) 0. 8m3/(60x3. 14/4xD* )=0. T5%n/sec
=1, 0x (0. 663) * /19 6=0. 023m
Piping loss  HI(B0)=11 x L/D x v* /2g
£1(30)=3. 02+0. 6005/90=90. 0263
£1(1500=0. 0240. 0005/0=0. 0234
=0, 0263 x10/0.08 x (0. 663> ~./19.6=0. 074w
o HAC1500=0. 0234 x220/0. 15 x(0. 756)* /18. 6=0. 999n
Tee loss N580)= 1 x v* /24 f=1.2

= 1.2 x (0.663)% /19.6 x 2pc =0, (104n
H6:(150 )=1.2 x (0.7155)% /19.6 x Zpes=0. 070n
Elbow loss i =f xv® [lg . F=0.2 '
7 (80)= 0.2 x (0.668)* /19.6 x 1pc =0. 0050
H3(150)=0. 2 x €0.775)* /19.6 x 5pcs=0. 031m
Gate valve loss HY(80)= F x v? /2p £={. 168
= 0.16% x (0.663)* /18.6 x Bpcs=0.089m
HeQs0) = fxv ¢ /2g ;f=0.145
={). 145 x (U 1153 * /19.6 % tpes=0. 028m

Check valve loss 01i(800=f x v  * /i =1.§
: =1.% (U 663)% /19.6 x ipc =0.0din

Totdl head=H1cH24 03 N4 405 HE HETHHS +HO4 110
=8. 540, 02440. 07440. 999+0. 054+, 0T7+0, 005+0. 031+0., 089+0. 028

10. 041
=10, 915w
Safety 1at30 of sludpe ; 50%(38% Sludee)

= 10.915mx1. 5 =16. 3Tn - s i7. Om
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P21
e)Power of motor

PS 0153x('rXQxli)/n) a

S ; Power of motor kw
-7 ; Gravity of studge 1. 05
Q ; Flow volune © 0, 208/min-
# ; Total head - - 17, Om
» ; Efficiency of pump 30%
a ; Safety ratio 1.2 ‘ _ 7
PS =0, 163 x (1.05 x0,2 x 17, 0)/0. 30)x1 2=2.33 ks > 3. Tkw Ok
@ [Specification of sludge pump for P.S.T.] - v« (Facility NO, ¥-21)
Type Jlorizoutal sludge pump '
Specification; 80x80nmx0. 2u3/minx15mx3. 7kw (380VKO0H£)
~ Quantity. ;B pcs(2 pus spare) _
@ [Sludge distribution tank]-- =-"-"-n-"-"-uzr'(kac;lqty NO, ¥-43)
Type ;Weir type Dimension;l,600!x3000Lx1000H(Stainless steel)
~ Quantity ;1 pe
8)Scum transfer pump for P.§. T-----(To raw waste water pumping station)
a4) Scum transfer volume; 0.874m> /min ——= 0, 88m3/min
b) Punp diameter ©;D1=146 ¥V Q/v=146 v 0.88/(1.% ~3.0)

o =79~112mm ——> 100mm
v(160) =0.88n3/(60x3.14/4x D? )=1. 869n/sec
c) Pump head _ : E '
Actual head  (H1) =( V48, 200)-( V46, 240)= 2. 96n
Pipe length = 9,543, 0+35. 0+110. 0460, 0+21. 045. 5=240m * *-—> 250m"
Loss head ' )
Piping loss H2(100) flxL/Dx v? /2% £1(100)=0. 0240. 0005/D=0, 025
=0, 025 x 250/0. 1: x (1.869) 2 /19, 6=11.13%m
Elbow loss H3(100) fxv? /2 £=0.2
= 0.2x (1.869)? /19.6 x 9pcs- =(), 321m -
‘Check valve lossU4(100)= f x v* /2g  £=1.8 o
_ : =1.8 x (1.869)2 /19.6 x lpc =0.32ln
Gate valve loss HHC100)= £ x v ? f2g f=0. 164
' =0, 164x (1.869)2% /159.6 x Ipc=0, 030m
Hl +:HZ + H3 + H4 + 115
=2, 9641 ], 13940, 321+0, 32140. 03=14. TTim —> lbm

Total head  H

oo

L}
RAW WAT ER PUMPl N ~—__SCUM" SKREEN
STI\TI()ﬁ! _
P.ST F.S.T.
L_al“*'—' TS EER

NOTE: (P. P.P,R) EACH PUMP WiLL BE OPERATED
SiMULTANEOUS LY.
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P22
OPower of motoy P8 =010 X (rx @ x N )/ »n x1.2

iFower of molor I
v stavity of scun 1.0
0 ilow volume 0. 88n3/min+--0, m3/min
I ;Yotal head 16. Om
% cEfficiency of punp G0°%
a ;Safeiy ratio . 1.2 _
"5 =U.iuu % (I 0x0. 9x16. GY /0. 602x1. 4 4 695k —in 5. bhw
otum pli wreeeehoupe 0 civil works
Scum jit capacity;ketention timelfuin x 1 po= (. 855° /min % 10min = ¥ 8&m
Scun pit dimention; 1, Za¥ xd. Omb x Z.5mb :
Senm pit volume =12 x 3.0 x 2.5h = 9,003 > 8. 8m3 OK
@f{injet pate for P, 5. To} e e (PRI LY R K-18)
Type . ;9luice gate '
UQHLITICBLIOD 400% <4004
Quanlily ;8 pes
@}[bbnm_tlaL31cr_nnmp.for F.S,T.}_f'"'""'"'"-u-"-"---~-(Ia;111\y HO. 8- 98
Flow roule  Scuin sump pit - . {10 raw watie water pumnping stlation
Type - ubmbaslhle pump
\DECIflbd»‘Un 100me x 0. %u3/nmin x 16w x V.Ehw
Guaniity 34 pes(Ppes, spare - warehousy)

Accessories  jCable 10i/1pe, Chain Gie/ipc(Stainies steel), Guide pipe

Iset/ipe, (Stainless stcél).ﬁﬁtumatiu_uonueCLion 1sei/ipe

W{Floor drain pemp for .S 7. panp roon] e (Fpeibity w0, ¥-25)
tlow route sfisel pump pit —— Yriwary sedimentatiion tank
Type, soubmersible pump
Speci fication: STuamyd, ind/minx] {mnxg. ?Jﬁa
Quantity ;2 pes(ipe spare)

DISOUE BETEEN] e v rr e e (B LTy NO, H26)
Type ;Wedpe-wire screen ' '
Specification; 1200%x], Zbﬂﬂ Piteh 2, 0mn 30md/hr stlainiess siecd
Quantily L lpe : :
hccessory ;ocur comtainer 3HGanxtU0mnx400meh Zpes,/ipe

(glainless ateel net)
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. P23
.(MNAeration tank .
Dmax =55, 800n3 /day

BOD-SS Load =0, 2 ~0.5ke/kg. 3S. dey
1SS o =1000 ~3, 080mgt/L

Aeration time=more than 6.0 hour
Influent Quantity
BOP(in) =55, 80013/dayx330ppu(1-0. 30)x10° =12, 389. §kg-BOD/day
BOD(PPH)=12, 889, 8/55, 300x10 *=231img/L
SS{in) =55, 800m3/dayx380ppux(1-0. 4dx10 =12, 722. dkg-58/day
~ 8S(ppm) =12,722.4/55, 800x10° =228ng/L
Capacity(V1)=55, 800x6. 0/24=13. 450n3
(V2)=12, 859. 8/ (0. 30x2, 000XV * =21, 48203
- _ m?J 482m2 -+ 4 Line =5, 371n3(each)
Depth (H) 5. Om
Dimension -15.0mw x 72.0ml x 5. 3uh x 4 pes
Surface hrea:(Actuai)
SA=15.0 x 72,0 x 4 line =4, 32002
=4, 3202+ 4 line=1, {80n2 (cach)
Capacity{Actual): . :
V) =15.0 x 72,0 x 5.0 x 4 line =21, 600n}
=21, 60083 -+ 4 line =5, 40083 (cach)
BOB-55 Load{Actual)
L{(BOD-88)=12, §89. 8/(21, 600 x 2,000/10° )=0. 298kg-30L/kg--SS: day
0X
Acration tlm»(ﬂctha‘)
Ta =21, 600/(55, 800/24)=9. 29 hour 0K
BOD Yoluwe Load{Aclual)
L(BOD.Y) =12, 889, 8/21, 600 0.507/mdz. day 0K
Return Sludge Volume ;
ketovn Sludge NateRp= (Hi°° qS(lnﬁ/Cx hLSb)r]O
Cr=lleturn sludge generation ratio(=Y§, 000ng/L)
RR=(2, 000-223)/(83, 600-2, 000D x 1G* =20, 53%
(Bax 50%)
RSV = DmaxQ x Rr/10% =53, 300x29. 53/10% =16, 477. 74n3/day
" =11, 44m3/min

3.8-140



P24
Aevation tiwe of influent sludge(Aciual);
SA =V(ATY x MLSS/10* /6SCin)
= 21,600 x 2,000/10% /12,722, 4=3. 40day on
(2.0 < SA < 4, 0day)
Sludge relention time(Actual) C
SRT  ={V(A.T.) x NLSSHV(F.S.T.)xHLSS)/(Qw x Cr DnaxQ xSS0)
VCA.T.) . sheration tank capacity=21, 600m3
Y(F.S. T.);Finai sedimentuiion iunk capacity =8, Y75m3

Qw ;Slude volune at Final sediventation tunk=1, 380, 38m3/(
Cr ;Return slodge gen&ratidn raitio =8, 000ug/L
SSu iTreatod waste water Quantity =30mg/L

SRT - =(21. 600 x 2, 0G0+46, 975 x 2,0000/{1, 380. 8 » 8,000 455, 300x30)
=4, §lday

Aerdation; _

Required Oxigen ~DuaxQ x BOD(in) x {1-R(PY} x R(F) 10 * x 3563/kg-BOD
R(?);Removal rate al Primayy sedimentation tank =30, 0% '
R(F};Removal rate al Aeration lank +¥inal sedisentation tank=91. 4%

Required Oxigen =55, 800 x 330 x (1-0.30) x 0.914 x 10 ® x 35

=412, 345m3/day = 286, 35m3/min

a)lequired &ir . ' '
Blower ;q1=(286, 3503/min + 4. 6u3d/min) -+ 8pcs =36. 3u3/ain
4.0m3/min ;Neutralization tank mixing air '

h)hcration systen
Type ;Circulation aeralion by blower
(This method is popular for standard activated sludge systen. )

¢)Bubbiing type
Type ;Fine hubble type
(This type is effective on O, dispertion and Q. transfer
in the tank, and of energy saving type.)
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B ‘ P25
d)Capacity and quantity of air diffuser
S QD) Abr capacity of o linere e por Q4K
Q :Required air in total =285, J5ud/min
A4 sLine guantidy =§
, g = 286.35/8 = approx 35.8 ad/nin
(2) Nos, of diffuser/line
n =(1006 » q;/ul -
q JNiffuser capucity / {ine =35, Bu3/nip

gl:¥aximun capacity of a difluser =200 & /min
No=(1, 000 » 35, 8m3) /200 =179 pis i 1B0pes/l lioe

(3} Sy capacity of a diffussr
ql = {5,000 L q)/n

¢ ; Air capacity of ! line - =35, Bwd/nin
n ; Diffucer quantlity ser | line - =180pcy:

=-(, 000 x 35 857180 =198.9 £ /nin pe
e) heasaremenl of aiv capacity amd contro)
Beasurement method of air copueity —3s 1 line 1 flowneter
Control amethod of aic capacity —-—=» | line 1 conlvol valve
(aanual operation)

hiv capacity (Uhllﬂi of blow"r ——d = Contirolled by numbers oi unit
operating(mantal operation)
Onir diffuser Tor aetalion taak] - ormmeiainiec (Facility NG, B-28)
Type ;Fine bubble d1fLUhurLL3lindriual diffuser)

Aiv capacivy;approx 200 £ /min, oo 22
Baterial :ABS Plastic
Dimension ;10 @©x1, 150em  connection ;25us PT Lhread
Pressere loss; approxiQQnnbg : . '
Cuonlity ;Hamger pipe(stainless stecllW0set/1 line n 8 line=720set
(with double diffuser/lset}
DRevarn efudge inde! gaieonencaa o (Facitily N0 X-24)

Type ‘Novable weir tywe
Specilication; 5008 x 30)3T
Haterial FC2Y

Gnantity (B opes
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P/26

@ [Intet gate for Aeration tank ] e v (Facility NO. H-28)

Type ;Movable ‘weir type
Specificatipn;l.000Wx3UOST Material ;FC20
- Quantity ;8 pes
@ [Step gate for aeration tank] --e-oveevnvnni(Facility No, §-26)
Type ;Hovable type

Speci fication;400¥x3005T Material:;FC20
Quantity ;24 pes
@IFfloor drain pump fur A.T. piping space] -« e

;Submersible pump

(Facility NO.H-27)
Type
Specification;hH0mm x 0. Im* /min x 10m x 0. 75kw
Quantity ;2pcs(l pc spare)
1)Defoaning equipment

(1)Defoaming method

Yater to be used Treated water (By spray pump)
{2)Selection of defoaming nozzle

Selection of nozzle to be done considering easy maintenance
{(DQuantity and capacity of nozzle

Nozzle capacity ; 10 ¢ /min, lpc

Pitch of setting nozzle ; approx 1.5m

Quantlty of 1 llne

nl=L/P

L ; Length of 1 line

P

nl= 72/1.5

Type ; cock type

Capacity
Size

Nozzle pressure;

: PT3/4
1. Okg/cm2
Setting pitch
Quantity

Setting pitch of nozzle
=48 pcs/1 line
® [Spray nozzle specification] «ssreeersmiesn

798/ line
i. 5m

cerees (Facility NO, H-T73)

: 102 /win. pe

; approx 1.5Hm
; (48 pc/1 line) x 8 line

384 pcs
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#hecinion of aeration tauk inlerv movable weir

(1) becision of weir width

Type sfour-gided. weir

Over fiow maximum water level;approx 200um

Nos, o1 line i1 Hiue

Flow volume of 1 movable weic :
Qi(Inlet volume)= DmaxQ/4=53, $00/4=13, 950m3/day=0. 1615m3,/sec(l tine)
Do=Qi/C3. 84xll 7 ) s = fl=0 2m

=0, 1615/(1.84 x0.2 **)
=0, 981m ——-> Weir width= 1, 000mn

(2) Over {low water depth of desigs {low volume

0 ={(Q/C1. 84xb3}*> ={(0. 1615) /(L. 84x1. 001 *7* =0. 1584m

(DAeration tank control method
Control of each aeration tank (in-flow volume, air capacity, return sludge

volume) is made manwvally,
In-flow movable weir ds ovperated manually

Aeration tank in-{low movable weir
Tyne Jmovable weir made of cast iron

Dimension;width [, 000am x  3)0mnST
Stroke  approA3dnm
Quantiiy : 8 pes

1 O
vt 8,860 Movable weir
1o000Wy 30057
y18,3Dp: _
__ 218, 160

AT

VTBJéol
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(10) Aeration blower equipment

ayhir capacity of bhlower
I unit blower capacity(see 24page);36.3m * /min —=> 37.0m * /uin

M Niameter of blower

D=146 v Q/¥
D ; Dismeter of blower © pn
Q ; Aik capacity ' 37.0m * /min
Vi Vind velocity - 20~30u/sec’
D=146 v 37/C20~30)  =162-~198. 6mm —— 200mn -
c)Pressure of blower
H=hd-hs
I} ;Pressure of blowar ginaq
hd;Outlet pressure of blover Hnag

hs;Inlel pressure of biower BT

(1)0utlet pressure of blowerChd)
V¥friction loss of cutiet pipe(See page 32 )
hdl= 230 mmaq :
N Loss of diffuser '
hd2= 100 mmag
Ploss of air [loy veter
kdd-50mraqgxlpes=50nmaq
¥ater pressire :
hdd={water level of aseraiion tank)-(Setting levei of diffuser)
=8, 160-3. 660=4, 500umaq
5)Clogging of diffusers
hdd=50mnny/year x10 year=500wnag
Total outiet pressture
hd=hd+hd2-+hd3+hdd+hdh
=230+1004150+4, 50C1500=5, 380umaq
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(2)Inlet pressure of blower(hs)

DFriction loss of inlet pipe

hsi= ~G5mmag (See page 31 )
Dbry filter loss

isd= -20 ~~-30 mmaq
Total intel pressure

“hs=hs1ths2 : : :

={(-65)1(-20~-30)=(-85 ~Y5mwaq) — 95mmaq

(5)Required pressure(l)
=5, 380~(-~95)=5, 475 wmaq ——= 5, 500nnag

d)Friction loss of piping
‘1)Hethord of calculation
Temperature ;at 20°C
Hunidity ;at B65%
Atmospheric pressure ;1, 322mnaq

2)Calcuration
(1)Friction of straight pipe
Ah=2 xL/Dxv?® /28 x ¥ - (@maq)

- A;Coefficiency of friction :

I, ;Pipe length : o

D ;Pipe diameter _ 0.2 m

v ;Yelocity of wind ' ' m/sec
g ;Accelation of gravity 9, 8n/sec *?
7 ;Gravity of air ' 1. 198kg/m3

2 Coeffiéiency of roughness =e:/D and Reynolds(Re) )
> Moody curve

Reynoldé (Re)=(v x D)/ v
g : 0. 1hmm{Galvanized pipe)
v ; coefficiency 1.5 xi0.° m2/sec
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;(Q)Frictiun loss o1 elbow tee valve nnﬁ{dther
. A= x(V * )/dg x vy

f ;eogfliciency of friction

v ;velocity

g :accelabion of uruvi{y

¥ gravity of air

(3Calculution of air gravity
(3)-1 Air gfavity of standard cundition
75 7o x(213)/ T30, 3782 XFY/ ho- -
7o ;Mir gravity { 0°C, T6DmmAc) '
t ;Temperature (standard condition)
¢ ;Rerative atomosphere(standard condition)

rP/30
(maag)

n/sec
9.8 n/sec?
1. 198kg/m °

(kg/n* )
1. 293kg/n 3
:20°C
0,65

' ;8aturated vapor pressure(standard condition) 238, dnnay

W o ;Rerative pressure(standard condition)

h Atmovpher;c pressure
71,2093 x (Z13)/7(273+20) » (10322-0.378 x 0:65
=1, 198 kg/m

(3)-2 Air gravity of inlet side ( 7’5)
8=y X hs/h x T/Ts
7 ;Gravity of air(standa¥d condition)
h ;Rerative bressure(stHEQard condition)
T  ;Rerative tempercture(sténdard condition)
ha ;Rerative pressure of inlet side
Ts ;Rerative temperature of inlet side
7s=1.198 x 10132/10332 « 293/293
=1.175kg/ m’
(-3 Air gravity of outlet side (7 d)
vd=7v x d/h x T/Ld
Td= Ts + Ts/ % 0 {(hd/hs) f1-+ 704 1)
7 AL gravity(stamdard condition)
b ;Rerative pressure(standard condition)
T lRerative atomosphere(standard condition)

10332mmaq
]0321 nnadq
x238.3)/10332

7 (hg/u® )

10332nmaq
293°K
10132mmaq
203° X

(kgt/m? )

1. 198kg/n?
10332umaq
203° K

hd ;Rerative pressure of oullet side(10332+5500) 15852unaq

Td ;Rerative temperalure ol outlet side
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hs ;Rerative pressure of tulet side - 10132nmmag
Ts .;Rerative temperature of inlet side - 293° X
7 @ ;Adiabatic éfficienuy tenperature 0.7
Td =293 + 293/0.7 x ({15832/10132) (- 4-0)/1-4 .|}
=350 ° K
y d=1. 198 x 15832/10332 x 293/350
=1, 537 kg/m’

(4) Revision of air capacity an¢ air gravity
G=7 xQ=7s x0Qs~vd xQd

Q ; Air capacity 7 ®3/min
s ; Air capacity of inlet side . nd/min

Qd ; Air capacity of outlet. side nd/min
s =7/ 75x0 |
=7/ vd xQ

Fri@tioﬁ loss of straight pipe
Abh=kl x (v 2 )/2g x 7
k2 x Q* x 7 _ (k1, k2 ;constant) -

Ahs1=k2 x Q% x 7

k2 7/ 78 xQ) tx s

=k2x Q¥ x ) x 7/ 7s

=Ks x Ah (Ks=v/ vs :value of revise)

result Ahsl=Kd x° Ah (Kd=7/ yd ;value of revise)

(5) Decision of friclion loss inlet side and outlet side
(5)-1 Friction loss of inlet side (Ahsl) |
Séc_calculation tables e P/3T  /xh=63, bmnaq
 Ahsl=ks x Ah
=1.198/1. 175 x 63.6
=approx $bumag

(5)-2 Friction loss of outlet side ( Ahdl)
See calculation table------P/37 Al=295, Inmnaq
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P/32
Ahdi=kd x  Ah
=1, 198/1. 537 x 295. 1
=230mmaq .

@ {Aeration blower gpecilication] <o (Facility NO.H—ﬁg)»

Type iRoots blower

Specification; 2004 x 37.0u* /min x 550Qomaq x 55. Gkw
Quantity ;12unit (stand-by dunif)

Accessory ; per one unit

Inlet silcﬁcer Ipc.Outlet'sileﬁcer “1pc
Safety valve 1pc, Pressure guage Ipc

V-belt 1set Belt cover 1pc
Flexible joint Ipc. Anchor bolt 1set
Base ipc Unti-Swing rubber iset

@ThirFlow meter] "-“-ﬂ;"-"-"-"'"-"-"'"'"-n-(Facility'NO.FI~3)
Type ;O0rifice type
Size ;3004 (1, 600 ~78004m* /hr) One scale 2008m * /hr
Flange sandwich iypé
Quantity 8pcs ' _
Accessory ;cock piece and handle 1lpc/lpe

- @{Chain hoist for blower house]:s:-eseerrerenn (Facility NO, ¥-54]
Type ;Poﬁer aperated type

Specification ;2.0 T x 4.0n x hoisting 1.5kw + travelling {, dkw
Quantity ;2 set
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¢) Culculation table of air piping(fniction loss)

P/35

Name Dia Lengtb(m)capggitf Velocify .calculation [coeff-l.oss head
| Dmm| pcs md/min | vm/sec . licency] mnaq

O~@ Ty =), 198 2 |
Straight pipd 200 {~°3.0- | -37.0 | 19.6 [AxL/Dxv? /9gxv}|0.015 5.3
Inlet mouth | 200 -1 37.0 | 19.6 | fxv? /2mx~ 0.621. 14.5: . +
90° elbow. [ 200 1 3.0 | 19.6 o 6.36] 8.5
Silencer - | 200 1 37.0 19. 6 " 1.5 33
{Total) ' ' (63. 6)
O~ B
Straight pipg 200 | 5.0 37.0 19.6 [AxL/Dxv? /2gxv|0.015 8.8
Check valve |{200| 1 3.0 19.6 | fxv? /2axy 2.0 | 47.0
Gate valve . [ 200} "1 37.0 | 19.6 ” 0.1 2.4
90° elbow {2001 1. 3.0 | 19.6 ” 10.361 8.5
Silencer = | 200 1L 3.0 [-19.6 | ~ Tis5 1 353
Tee 300 1 3.0 | 49 o 1231 1.8
(Total) - | C ’ 1103, 8)
@O~@ ; N o
‘Straight pipe 800 6.0 |148.0 | 4.9 [AxL/Dxv? /2gxy|0.014 0.2
Tee . |800] 1 118.0 | 4.9 |fxv® /2gxy - |1.23] L3

" l(Total) ' ' (2.0).
@~® - "' e
Straight pipd 800 | 30.0- [148.0 | 4. Axl/Dxv? /2gxy]| 0.014 0.8 .
90° elbow | 800] 2 148:0 | 4.9 | fxv? /2gxy 0.36] 1.1..
(Total) | | 1.9
B~
Straight pipd 800} 26.0 - | 296.0 9.9 {AxL/Dxv® /2gx7|0.013 2.9
90° elbow | 800} . 2 296. 0 0.9 | fxv® /2gxy- |0.36] 4.3
(Total) ' 1 (1. 2)
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P/356

Nane Dia.[Length(mleapaci ty '\'rélo'c"ift“y_f 'qal'u(':ulation___ coeff- Loss head
Dnm | pcs  fm /miln vn/sec : " licency]  wmag .
o~o |1 1 o .
 Straight pipd 800 15.5 |259.0 | 8.6 |AxL/Dxv? /2uxy[0.013 1.2
(Total) 0 ) ‘ N (1. 2)
o~® | | | -
Straight pipd 700 15.5 12920 | 0.6 |AxL/Dxv® /2gx7] 0.014 1.8
puwn reducer | 700 | 222.0 —““J‘.WE._— fxv? /2pxy 0,06 0. 4
(Total) S - (2.2
®~Q : C
Straight pipg 700 | 15.5 | (85.0 | 8.0 |AxL/Dxv? /2gx7|0.014 1.3
(Total) : 1 L3
@~ () 3 L o : —
| straight pipd 600 | 15,5 [148.0 | 8.7 |AxL/Dxv* /2ax7{0.014 1.8
| Down reducer | 60O 1 | 148.0 | 8.7 | fxv* /2uxv 0.06 03
ETotul) : @D
D~® : | T PR |
| straignt pipd 500 15.5 - | 11106 | 5.6 |AxL/Dxv? j2gx7|0.014 2.5
Eiotal). B . o (2.5)
O~ I 1T
Straight pipd 400 | 15.5 | 74.0 | 9.8 |axL/Dxv* /2gxv|0.01] 2.8
(Total) ' ' : (2.8
@O~@ N ) o N
Straight pipd 400 15.5 | 87.0 | 4.9  |xxL/Dxv® /2gxy| 0.019 0.7
(Total) 1 .1
I I D R |
Straight pipd 300 | 7.0 | 37.0 | 8.8  [AxL/Dxv? /2gxy]0.017 1.9
[ Tee w00 1 [ 310 | 8.8 - |fxv? /2exy 1.23] 5.9
90° elbow | 300 | 2 37.0 | 8.8 ” 0.36| 0.4
BFovalve {300 t | 8.0 | 8.8 | -” 50.0
(Total) . B - T T 182y
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P/3T

Name Dia, Ienpth(m)capamty vcldéfty calucnlation [coeff-| Loss head
o Dmm | pes Qn* /mil va/sec ' cjicency)  mmag

RSN N I B T

Straight pipg 3000 18.0 3.0 1 8.8 |AxL/Dxv? /2gxv|0.017 4.9
(Total) (4.9

O~©® | o B C

Straight pipd 250 18.0 27.8 .5 |AxL/Drv? 2gx 7| 0.018 .2

Down reducer | 250 1 217.8 5 | fxv? /2gx 7 0.0671 0.4
(Total), (7.6
©O~®@ R

Straight pipg 200 | 18.0 | 18.5 | 9.9 lAxL/Dxv? /2gx7|0.018 9.7
| Down reducer’| 200 | 1 18.5 D | fxv? /2exy | 0.06 0.4
lrotany - (10. 1)
D~® L
Straight pipg 150 | 18.0 28 1A xL/Dxv* 2gx 7[0,014 10.8

Down reducer | 150 i 8.8 fxv* /2gx v 0.06 0.3
(Total) : TaLn

®~©@ |

Straight pipd 40| 6.5 | 0.4 | 53 [XxL/Dxv? /2gx7|0.028 7.8
(Tee | 40 2 0.4 | 5.3 |fxv® /2gxvy .23 2.1

Grove valve | 40 1 0.4 1 5.3 o : 50.0

90° elbow 0] 1 0.4 | 53 10.361 0.6
(Total) (60. 5
Friction losy of inlet sidg (Total) (63. bmmaq)
Friction losd of gutlet side(Total) (295. Inmag)
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¢)Calculation of notor power(Blower)
(I)Average of available pressure (h),,

C hehs x K/(R=1D) x {(hd/hs) R VK L)
hs :Rerative pressure(inlet side) (10332-200)

P38

=10132unaq

hd ;Rerative pressure(outlet side) (1033245480 =15812mmaq

K ;Cocfficicncy

n=10132 x 1.4/(L 4-1) x {(I5812/10132) ¢4 vot 4
=4809 nnag

(Z)Adiabatic air power of blower (P1)

Pi={h x (@ x h0/hs}}/6, 120 _
h  ;Average of available pressure
Q@  ;Suction air capacity

“hs ;Rerative pressure(inlet side)
h0 ;Atmospheric pressure

Pi={4809 x(37 x 10332/10132)}/6, 120
=29.065. K¥ '

(3 Notor pbwéfrbf-blower (I's)
Ps= Pl/p x Ts/T x d

Pl ;Adiabatiec air power of blower
n ;Total adiabatic efficiency

=1. 4

-1}

iFe

nono

430%mnaqg
37.0 m? /min
10132mnaq
10332mwag

29, BERN
= 0,83

Ts ;Rerative temperature of inlet side (273435.4)= 308.4 ° &
T Minimun temperature - (273+10. 4)= 283.4 ° kK

‘a ;Safety ratio

Ps= 99.65/0. 63 x 308.4/283.4 x 1.05
=H3. 8 K¥ — 5b, Okw
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P/39
(30) Final sedimentation tank

© Dmax@ =55, 800m3/d

Over flow rate= less than 25(20)m3/mZ. w2, day at Dmax@Q

Retantion time=1,8 ~3.0 hour at DmaxQ ‘

Capacity  (v)=5b, 800x3. 0/24=6, 9756nd 6, 975m3 + 4 line=1, 744mn3(each)
Depth (D=2, bm '

Dimension = 10, 0n¥ x 70. 0ol x 2, 5nh x 4 pes

{Return 3ludge, to Aeration tank)
Maximum Return Sludge Ratio =50% :
q =55,800 x 0.5 =27, 900m3/day=6, 975n3/day. each, x 4 pcs
=290. Tm3/hr{=4. 85m3/min} x 4 pecs

{Studge Generalion)
Sludge Generation Ratio; .
~as 40.0% (Priméry Sedimentation Tank)
as 86,8%_ (Aeration Tank + Final Sedimentation Tank)

55 Concentrate of Sludge; as 0.8 wthk

Removal SS =55, 800 x 380 x (1-0.4) x 0.868 x 10 °*
=11, 043kg-8S/day 11, 043+ 4 tine=2, 761kg-5S/day. each
= 2, 161kg-S5/day. each x 4 iine

[Studge Yolume] .
SY =11,043/0.008 x 10 °
=1, 380. 38m3/day
= 345. 10mn3/day. each x 4 line

[Auxiliary equipment]

DRake ;Chain flight double link type:- (Bmwx2set)xdline
@Scun skimmer 1300mu Pipe skiwmer - 8set
GDReturn siudge pump;4. Ind/nin - Gpcs{Zpes)
. @Sludge pump - ;6=345, 1/(12x60)x1/4=0. 12m3/nin, each
=0, 2m3/min -~ Gpcs(2pes)
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P40
(10)-1. Sludge characteristics
Concentrate ;max 3. 0%
Gravity : 1,02

(10)-2. Rake capacity(Q) =60 x ¥ x h x " £
Q ;Sludge rake capacity sweeeesvveessevnnn ¥ /hr

V ;Raking speed crernsrceninn( 3n/min
h ;Flight height R I E:
E ;Filtcr Width --------.:-..........3. 5m A

Q =60 x 0.3 x 0.18 % 3.5=11.34u® /hr

(10)-3. Tension of chain

a), weight of rake parts(¥1)=2 x wl x (wW2iw3)/Pereon kg/m
%l :chain weight seeveser 11, 2Tkg/m(Stainless)
w? ;flight weight — seeeeeens 37.0 kg/lpc
w3 atlachment weight — seeeeeoe 5.38RE/1DC
P ;flight pitch seaeaens about3. On

Wi =2 x 11.27 + (3746. 36)/3. 0=37. Okg/n

b).Carried sludge weight (¥2)=(1,000 x Q x7) /(60 x V)
w2 ;carried sludge weight s okg/m
@ ;sludge volume =sreevssvnsrenneenns 11, 34n3/hr
7 ;Sludge gravitys:eeeeoreveeeens 1,02

V ;raking speed -eeresveescsenn ) 3n/min
¥2 =(1,000 x 11.3 x 1. 02)/(60 x 0.3)=641kg/n

c).Primary tension of chain (P1)=200kg (2 line)

d). Tension of friction(Ralking sludge and bottom tank)
PZ =%W2 x L2 x u2
P2 ;Tension of friction(sludge and bottom of tank)
N
¥2 ;Raked sludge weight - wseor oo B4 1kg
L2 ;Length of horizontal shaft center --G5m
#2:Friction coefficiency(Sludge to bottom) -0, 05
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1—--- S : 3*
P2-641 x 65 x 0.05 =2, 084 ke

e). Tension of friction(rail to flight shoe)
P3=¥1 x L x uil

P3 ;Tension of friction(rail to flight shoe)

¥1 ;Flight weight

P41

kg

weee 37, Okg/pe

L ;2 x L2 _ e 130m
12 ;Friction coefficienﬁyfféil to'shde)"-"-"-"* 4.3
P3=37.0 x 135 x 0.3 =1, 499ke
f). Tension of 1ift up
M=F1 x Il 7
Pd ;Tensionrof 1ift up. seeerky

¥1 ;Flight weight
P4=37.0 % 2.5 =92.5 kg

g).Friction toss of pillow block
P5=(P1+P2+P31P4) x 0.1
=(200 + 2,084 + 1,499 + 82.5) x 0.1=388 kg

h). Tension of chain

P =Pl + P2 + P & P§
=200 + 2,084 + 1,499 + 92.5 + 388=4, 263. 5ke
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P42
i), Power of notor{Prive unit)
PS =(n x P x V)/(6, 120 xh;) X a :
. PS ;Power of motor ' ALY 4 |

n ;Sedinentation tank quantity of drive <2
P ;Tension of chain S e 4, 263. 5kg
¥ ;raking speed seeesenne(), 3m/min
-1 Total efficiency s 0.1
a  ;Safety ratio svdeean )

PS =(2 x 4,263.5 x 0.3)/(6, 120 x 0.7) x 2=1. 195kw

Power of motor > 2. 2KW

(10)-4. Chain strength calculation
a). From tension of chain
chain 2 line Tension of one side(P)=70% -

S =P, /(07 X P)
S :Safety ratio of chain
P, :;Average breaking stregth of chain _ 25,000 kg
P ;Tension of chain -4, 263. bkg

S =25,000/€0.7 x 4, 263.5)=8. 37

b)Tension of chain from motor iorque

@®Tension of chain from motor output

T =(6,120 x PS x7x fo)/v _
PS ;0utput of MOLOr  cwevrerer oromrnmmnmniniesiniee s e 3. Oy
7 ;Total efficiency «reerrrsermseivaninnnn(), ]
fo ;Coefficiency(against total load for one side chain) -0, 7
v delng Speed ......\.--...n- ..--...-..-..-..-.-0_ 3m/min

T =(6,120 x 2.2 x 0.7 x 0.13/0.3 =22, 992kg

@Safety ratio of chain

S =Po/T
Po ;Average breaking stregth of chain wseervonee 25, 000ke
T ;Tension of chain severeennen e 29 002ke

§ =25,000/22,992=1. 087

1.8-159



r/43
(lO)“S,Strengtﬁ of drive shaft calcylation
WU =97,370 x Ps/t x7 '
Bt =x /16 xd*x 7
d = 07,300 x (16 x Ps x 7137( HOXTX T )
Mt ;Twist moment of drive shaft oo kg-cn

Ps ;Power of drive motor Peesesnsssie e e B Ry
N ﬁDrive efficiency T P I 1.
v ;Twlst stress allowed erersmnesse s e B 0k g fom
r ;Rotation of drive shaft S R AL LLR LTI AR A B 0
r=v/(px 2
v ;Raking speed ntr.y.ﬁ.f,u.";n.".".“.g.Bm/min

P ;Pitch of drive sprocket «esrervecoonnmnn ), 15240
z ;Teeth of drive sprocket «oeeecoreomennnnn}]
ro= 0.3/(0.1524 x 11D =0, 179rpn
d =116 x> ¥ (2.2 x 0.78)/Cxrx 860 x 0.179)=17. 69cn
plus key ditch deplbeerror o 17Tmamt 1 0mn=18Tam
Drive shaft diameter- - reereerne {G0mn @

M {Specification of rake for final sedimentation tank]--(Facility NO, ®-30)
Type ;Chain flight double link type
Tank dimension;¥idth5, 000mw x LengthT0, 000rn x Depthl, H00um
Length of rake;approx 65, 000mm '
Raking speed approx . §m/min
Flight pitch ;épprox 3, 000mm

Drive unit ;Cycro-reduction motor 2. 2kw
Material :Chain(stenless steel or plastic), Flight(Plastic)
Rail{15hg/m), Bolt/Nut(Stainless steel)

Quantity (0. 0¥ x 2set) x 4 line.
Accessories '

A ;Drive unit 2. Zkv ' 4 pes

"B ;Grease up nozzle (4 pesx 2 x 8 line)bdpes
C ;Veir 24w x 2) 4 pes
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(10)-6. Scun skimmer
"~ Type and diameter ;Pipe skimmer 'éﬂomm
Scun effluent volume;

. Q@ =k xBx ﬁ 32
k ;effluent coefficiency -e-verveeennn]]8
B ;width of siit . eseveesnceapproxd. On -
N ;over flow water deptheeseeresesevnenn(), 015m
Q=119 x 4.0 x 0.015 *7% =0, 874m3/min
| ' | |
Fater depth of inside pipe shkinmeg--:s+svsierensh

h=to/ V3
ho ;water depth of the upper stream max0.15m
h=0.15/Y 3 =0.087n
max effuluent volume of pipe skimmer
' Qo=y'g x D 2 xh’ .
'Qo;max effuluent volume -«v-rvseeesevenonnd/sec
g ;accelation of gravityesreoreeosevennes0 8n/sec?
D ‘;diamete‘r of gravity------'--------'---"0. 3m
h ;effluent water depth rrerrvevciinnns) 087m
Qo= v 9.8 x (0.3) % x (0.087) * =0.024n3/sec
=1, 45m3/min > 0, 874n3/min OK

@ [Specification of scum skimmer for F.S,T.]-F'n-"Facility NO. K-31)

Type :Pipe skimmer

Pipe diameter ;300mm O .
Length ;5, 000nm(Stit width 4, 000mm)
Kotor ;0. Akw

Quantity ; 8pcs
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: . ' P/4S
(10)-1. Sludge punp for final sedimentntiun'tank
.. a)Sludge volume ;§=1, 380. 38m3/day-+-+-< - Actual puup 4pcs
Pump capacity=q=(1. 380. 38n3/d) /(12 x 60)x 1/4=0.-479n3/mineach)
o =approx(, 6a3/nin(each)
~ b)Punp dianeter;Di=146 v Q/v v=1. 5 ~32. 5m/sec
=146 v 0.6/(1. 5~2.5)= 71.5~ 92. 3un -—> 80mn
¢)Sludge Piping diameter;Sludge total volume=0.8m3/min x 4pcs=2, 4n3/min
D2=146 V2. 4/(1, 5~2.5) =143 ~184. Tow 3 200mm
d)Punp head - (Final sedimentation tank —-—> Sludge Thickener
Acutual head(1) =49, bn-N/+1. Om=8. bm
Pipe length L(200)=290m - -
© L(8O) =2mi2mi2mi4n= lOm
Pipe loss head

Inlet wouth loss WZ(BO)=f x v ¢ /Zg f=1.0:
v(80) =0.6m3/ (60x3. 14/4x D % }=1.990m/sec
v(200)=2. 4u3/(60x3. 14/4x D ? )=1. 2T74m/sec
CHZCROY  =1.0x(1.990) % /19.6<0.202n

Piping loss i =f] x L/D x v?® /2g
£1080) =0.02+0. 0005/D=0. 0263
£1€200)=0, 02+0. 0005/0=0. 0225 '
-H3(B0) =0.0263 x 10/0.08 x (1.990)% /19, 6=0. 665m -
4200 =0.0225 x.290/6.2 x-(1.274)° /19 6=2. 702m
Tee' loss # = x v? /g  f=1.2

5800 =1.2 x (1.990)1 /19.6 x 2pcs =(), 485m
: HGC200) =1.2 x (1.274) 2 /19.6 x 2pcs =0.199m"
Elbow loss . I =fx v* /2% f=0.2 ,
- O I6(R0) =0.2 x (1.990) ? /19.6 x .Ipc =0, 041n
H7€200) =0.2 x (1.274) * /19.6 x 8pc - =0.133u "
Gate valve loss i =f x v? /2g- £(80)=0.164 £(200)=0. 103

18(80) =0.164 x (1.990) * /19.6 x Spcs - =0.170a
H9(200) =0.103 x (1.274) * /19.6 x Gpcs  =0.052m-

Check valve toss I~ =f x v* /2g {(8M=1.8
MO =1.8 x (1.990) * /19.6 x Ipc =0, 364m
ﬁotal head=H1 ~H10 =8, b00+0. 20240, 66542, 702+0. 485+0. 199+0. 041

+0. 13310, 17040, 07040. 364=13. 513m = 17m
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e)Power of motor (PS)
PS =0.163 x (yxQx I}/ 1 % «
g 1Gravity of sludgess e, (9

§ ;Flow volune reeesevennesee e neen{) Gud/min
I ;Total head -"-n'“-¥-f-“-"'~17‘0m

n ;Efficiency of pump - --“‘“-"-"40%

o :Safety ratio e 1,2

PS =0. 163 x (1.02 x 0.6 x 17) / 0 4 x 1.2 =5.00kw —5 5. 5kw

@ (Specification of sludge pump for .8, T. ] e (Facility NO.H-33)
Type ;Horizontal sludge pump
Specification;R0xB0x0. 6nd/minx] Tnks, Sk
Quantity ;Bpes(Ppes spare)

(10)-8. Studge return pump _
#)Sludge return volume ;Q=290, Tn3/hrxdpcs(=4, 85m3/minxdpcs)

Studge capacity 1Q=4. w3 /minxdpcs _
b)Pump diancter D1=146v Q/v v=1, 5~2. m/sec
. =146V 4,9/1.5 ~2.0 =228, 6~263. Yom —>> 250nn
c)Piping diameter D2=146v7Q/v v=1, 0~%. 0n/scec
o _ =146v" 4. 071.0 ~2,0 =228. 6~323. 2nn  —> 300mm
d)Pump head ([inal sedimentatign'tank ——= feration tank)
Acival head SR =110, 50) -4 7.80)=2, T0m
Infetl nouth loss N2Q260D=f x v * /2g £=1. 0

v{250)=4. 9n3/(60x3. 14/4xb* =1, 665m/sec
v(3000=4. 9m3/(b0x3.ld{4xD” )=1. 156m/sec:
H2(250)=1. 0x(1. 665) * /19.6 ={), 142n
Piping loss I =fx L/Dxv? /2
£(250)=0. 02+0. 0005/D=0. 0220
£C300)=0. 02+0. 0005/D=0. 0217

L(280)= 30n 13(250) =0.0220x¢30/0. 25)x(1. 665)* /19.6 =0,374m

L(300)=120m "H4€300) =0, 0217x(120/0 3x(1,156)% A19.6 =0, 592Zm
Tee loss ] =f xv * f2 £=1.2

H5(250)=1.2 % (1.665) * /19.6 x dpcs —O.G?Qm

HGC300)=1.2 x (1.156) * /18.6 x Zpcs =[), 164m
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Elbow loss i =f xv*® /%  f=0.2 _
H7(2500<0. 2 x (1.665) ® /19.6 x ipc =), 029
_ I18(300)=0,2 x (L1563 * /19.6 x Tpcs =0, 096m
Gate valve loss |l =f x v * [f2g £0250)=0. 047
_ I19(250)=0. 047 x (1.665) * /19.6 xlpc =0, 607m
Check valve loss M fxv? /[l f=1.8
HI0C250)=1.8 x (L, 6650 /19.6 x Ipc =0, 26bm

Totdl head (If)= Hl+"~H]U 2. 140, 14240, 374+0. 592+0. 679+0. 16440 029
+0. 096+0. 007+0. 255
=3, 0d8m —=8. Um

e), Power of motor (PS)

PS =0.163 x ( rxQx )/ 7x a
7 0ravity of sludge «ooeeeeeeseniinen]
Q ;Flow volume B |
H ;Total head cerrre i §
7 ;Efficiency of pump‘"'"'"'""'"'"'"d
a ;Safety ratio . 1.

PS =0.163 x (1,02 x 4.9 x 8. 0)/0 do % 1. 2= I? 4kw ——=> 18. kv

@ [Specification of sludge return pump_for'F.S.T_] ------ (Facility NG, R-32)
Type ;lorizontal sludge pump '
Specification;250 x 250 x 0. 49m3/min x 8. Om x 13, bkw
Quantity : Gpes(Zpes spare)

(10)-9. Scum transfer pump for final sedimentation tank
a)Scun {ransfer volume;{. 84Tm3/min —— 0. 88n3/min
b)Punp diameter ;D1=146v7Q/v =146v 0. 88/(1. 5 ~3.0)
=19 ~ 112 -~ 100nm
v(100)=0. 88m3/(60 x 3. 14/4 xD * )=1. 869n/sec

c¢)Pump head
Acutual head  (H1) =(V49.2)-( V15.5)=3.m
Pipe tength =250m
Loss head
Piping loss N2€100)=f x L/D x v 2 /2 £=0. 025
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' P/48
| =0, 025x250/0. 1x(1. 869) * /19.6 =11, 130n
elbow foss  N3CI00)=f x v * /2" ¢ £=0.2
=0. 2x(1. 869> * /19, 6x 6pecs  =0. 214m
check valve loss HA(100)=f x v * /2g f=1.8
o =1, 8x(1.869) ? /19.6 x lvc =0.32Im
gate valve loss H5(100)=F x v * /2g £=0. 164
o _ =0.164x(1. 889) * /19.6 x lpc =0.030m
Total head=H1+ ~+ #5=3. T411. 139+0. 214+40. 321+0. 030=15. 404n—> 16m

d)Power (f motor ( PS)-=O.IG3 x (raQ xM/nx 1,2

7 ;Gravity of scum L0 .
Q :Flow volume 0, 88m?* /mi --0. 9m3 /oin
H ;Total head . 16. Um

n ;Efficiency of punp 60%

a ;Safety ratio 1.2

PS = 0.163 x (1.0 x 0.9 x 16.0)/€0.60) x 1.2 = 4. 6%4kw —= 5. 5kw

®{Specification of scum transfer pump for LS. T.] - (Facility NO.M-34)
Type ;Subnersible pump _ ,
Specification;100 x 0. 9m3/min x 16m x 5. 5kw
Quantity ;APCS  (2pes spare-«-- ware house)
Accessory  ;Cable 10m, Chain 6m/1pc(Stainless steel),

Guide pipe Iset/Ipc(Stainless steel),
Autonatic connection lset/lipc

® (Floor drain pump for F.S.T.punp room]----sseeecernnnn(Facility NO, ¥-35)
Type ;Submersible pump '
Specification;blmm x 0. Im? /min x 10m x 0. T5kw

Quantity ;2pcs(lpc spare)
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(i) Ehlorine Contact tank -
Viow rate; DuveQ=46, 500n3/day  Mhax@-93, 06Cu3/day
Crlorine contact time=13min at Hmaxd
=10min at DaveaQ
(aptutty i ‘
Yl =43, Oﬂﬂmj,ddy x 15/(24 = G0) =467n3
2 o=AG, S00m3/day & 30724 x 60) =967m3
\f =607, gnd =121a3 x Spes
Dimension ;2 6w x 25 Gml. x 2. 5mh x 8pcs
Capacity ¥=2.0 x 25 Uw x 2. 6mh x 8=1, 00Cn3
Chiviine dosing ratio :Gug/é . at Dmth\UdeQ aa.BUuancdy
Q = b dPUmJ/day x Cmp/ € x 10 *= 334.8 kg/day
334. 8 sg/day -+ 24he =13, "a}h/hz at 2pcs .
'ne dUblHﬁ capaci ly=13. “an;u Pt { ng!h.(each)
M [8Specification of chlovinaler!- “eee ~(Facility 0. 4-56)
Capacity ;10.Gkg/hr
Guantity ; Jpes (1pe--stand-by)
Acccs;ufy Flow indicaior and pressure gauge
@iSpecitication of Chlorine cont alnetj --------- (Faciitty NO.H-55)
Capacity ;lten
Chiorine gas Sloragesuore than J0days
=334, 8ha/d x 30 days =10, 044 kg _
=10, Gdd k=3, G00kg =10, Ghpes -2 12pes
Quantity ;12 pes
Accessory L Ausxiliary valve, Flexible connector, Tank panifoid,
Presaure indicator alarm
irSpecificaticn of Boostor pumpl seevesenees e (Baeility 80, 8-57)
Specilication:f5an x € 3m3/min x 40m x 5. Skw

Quantity ;3pes (oo standby) .
Accessory ;Pressurs gauge  2pes/ipo
a[Specification of injactor] - ceeeneeeennnne (Pacility XOO6-79)
Specification; 40w
(Quantity sapesCioe - standby)
Accessory ;Pressuie guuge  ipe/ipe
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2,750

&

G iSpecification of contorol panel {or ullotnthlonj (Facility 3G, 8-79)
Type ;Stend type e '
fuantity . ;lpc '

@ [Specification of clain haist vor chlorination house] - Facility ¥ 8-58)
Tyne sPoavwer operated type
Specification:Z. 0 Ton x 4.0mn % (330v 1. ku‘" Akw)
Quantity 1pe

D fSpecification of chlorine pas nevtralization wnil) - {Facility N0, ¥-59)
Type JPacked column gas-1iquid contact(? colunn systen)
Specilication; 500 kg/hr
Chanical ;10% Rabl solution (Gravitys1. 165)

& -1, NaOH 158 storege tark; fimd x | tank
-2 Rabl dissolve tank,x 0 %3 steel tznk(with wi \61 d>x“”UVxU ket ped
NaOl requiied=16m3 % 15/100 x 1.16% -2. 196 ton . _
NaOB disselve Lank-d, o »3040% tiquid)=1.0 x 4a/10 X 1. 48 =U. 665 ton
Bissolve times= 2 796/0. 666 =4.2 -3 approx 5 Limés

-G KeDH circulation pump; 900 V/oin % 3106w x 5.5 kw x 2 pes(l po stere)
@ 4. Exhaust fan 4% a3/ min x 850 mwag x 3.7 kv x 2pes(ips spave)

Co-4. Chlorive ges lesk detector;Type;Diffusion type diaphrapy 2lazclvode
Eange:0~3 ppn Power source;i & x 100V
Quantity,l sct {(with sensor 3 poinis )
2 puintsChlurine Lylmdu: roud, 1 point {chio ine dosinp ruow)
@ [Specification of drain pump for cliroline house)- - (Facitity %0, H-50)
Type  Submersible punp{Chemnical pump) '
Specification;Hlmn x 0.1 a3/min x 10m x 0,75 %w x 2 posi
Quantity 12 pes{l pe spare)

Foem

B Spare)

(2)Filtered tank [
BmaxQ=55, 800m3/day
Felention Eiwe; 8 min  at Dmax

Capacity(V}=55, 80003/d x 8/1, 440=310. 0u3 —-——= 350u3
Dimensioin ;3. 0m x 8.85m x 2. 5mbk x 2pe '
Volune 8.0 % 885 x 2.5 x 2 =354u3

(NiBpecificalion of inlet gate for [ilter tagk] - (Fac:1ity NO.¥-39)
Type ;Sluice pate
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Specification ;Manual operation ,,l U 011600

CRuantily

Z pes

P

b1

(iﬁ);nnu; punp Cor deforming acrutlun lﬁnk atd sludpe pipe washing =t )

arteguired flow capaeity:

Y

) Puap diancter

¥ain pipe

cIPukp head
Aculual

{ Sludye line washing water supply
Reguived pressure far spray nozzie
Steaipht plpe luss;

pipe Tength

clbow loss

tee toss

fate valve

sdfpeu x 2line x 1dﬂ Juin, lpu“

dia,

head

HTY

: for 2 line Xeralion tank (al one s
960 € /min ——-3s 1.

L0/ 5~3.0)

w22 1G0uD _

2::_lh3m/utb :

0 2. 6) =266~
.JaBm/anc

S0 = LALY U/V =146/
=84.3 ~~119. 2 .4
w1003 -1, 6/C60 » & 1474 x bt¥
D2=146¢ 4§/ v=146 v’4 Uf{i
ViR A, 07450 x 3. 1474 x DB
(Y (5749, 2Gu) - €V B4, 32m) -4 B8m
Ho
H=f x L/D x v*! /28
(250 =0. 02 +0. 0065/0-0.022
£(125)=0. 02 +0. 0GY5/D=0. 624
£100)=0. 02 +3. 60G5/D=9. 025
v(125)=1.0/360 x 31474 x D )=1.355s/sec
vyi00)=0. 0/C60 2 3.14/4 x B* )=1.062n/sce
LO250) =84 3485 8L 204824701 204351404457 kn

< )L dkg/on T

L1252 =8. 0130 = 33m
L(100)=20 = 20w
LCI00)=H = bn

20250)=0. 022 x 380/0.25 x (1.555)°¢ /19.6

H3(EZ0)-0. 024 x 33/0. 120 » {1.339)* /15.6

BAC10C)=2. 025 = 207008 0 x (L.962)7% /19.6

ES(160)=0. 920 »  5/0. 1 z (21237 /15,6
B=10xv? /2 =007

HG6250)=0.2 ~ {1.359) * /i9.6 x 8pcs
H=~Ffxv'/2g {12

HTC200) 1. Z x (.35 * Ji86 x _dpes

s = f 5 v? /2 £C100)-0. 164 (2507004

N3 (250)=9. Ud? x (1. 359) 2 /106 % 1pes
KOCi25)=0. 164 = (L. 062)* /19. b x Ipe
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RTOCI00)<0. 164% (2. 128)%,/19.6 x 1pc =0, 638
Choeck valve doss = F 2v ¥ g £CI00)=L 8 _ _
' WtQoe=i.8 « (1.082) % /19.6 x Ipe =0 104
Tolal heaes i -~ L1010, 043, 1HI40, HOTHY. 28810, 2850, (5110, 45340, 005
001000, G380 104 = 15, 086m -3 20
U awer O motor PS)=0.163 x (v 2 @ x W)/ g « 1.2
7 Gravity of treated wategosee 1.0
B Flow volume wreeveremromenen ] ind/nin
o, Total nead oo 20 ('
¥ Efficiency of pumpe-coovon BGY%
a : .Saf,;{y FaliQe o . _l. 2
QE8=0.163 = (L0 x 1.0 x 20.0)/0.60x 1.2 =6.52kw - —2> 7. Hke
D 8Spray puep snccification]-~-~-"="-"-"-"-"-"(FacilLty NG, N-30

Type ' ;Submersible punp _ L
Specification;100mm x 1. 0w3/min x 20.0m = 7. Oke

Quantity s6pes (Ppes stamd-by) _ '

Accessory ;Cabie 10m/1pe, Chain Gm/lpc(stainiess steel),

Guide pipe Iset/lpe. (stainless steei),
G Lot MBNEEE] «o e rereer e sivmvonmnnsns s oo (Faei ity N0 N-76)
Tyne Mild steei Pump hunger
Quantily iilsel/Bpes :
Aceessory 3 0. bton manusl operation chain heist Ine

D). Treoled water tank ic
DmaxQ=55, 800wl /day
Retention time Dwin st Dmax(

Cavazity (V=59 800ud/day € 5/(24 x 60)=183. Ted ——= 20083
Dimcusion (880w x 0. 0a x 2, beh x Pocs
Capacity =380 x 500 x 2. 5x 2pes=221. 2503

iD{8pecification ol inlei pate foir treated water tank]e (Facility NO.4-3T)

Type _ ;Sluice gate
Spucification ;Nanual eperation 1, 000x1, 600
Quantity ;1 pes

G 5pecificatron of Ialet gate for chlorine tana oo (Facility NOUN-42)
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Type Hlnice gate
Sptu!flbﬂ[lﬂn ;danual operation '{'iﬁUUGxI.OGU
Quantity 18 po

(1%). Sluidpe thickener

ftueet floy and guality
Sowrces of sludge | Quantity 85 5
Jencration _ TV (s day) (ng/ £ 3 | (hg-D5/day)
!
Primary sedinentation tank 42468 ) 20,000 | 8.481.6 j
| Final sLdtmenLatlun -_L_""wm“~“ :180 38 __mnﬁ_&ﬂgqgmmWWLTiltgjﬁ;g_“;
Fack-vashod wuter of Filter (2, 120, 99) C9d2 b5 (2,564, 0)
5Egyld’pd water and wa;ned Tfl?’m_____m_HJM.“w;_;:_;__n_._";W1g4_ |
I 4,524.46 | 4.882 22,088.6 |

Salid lvading ;25"*59kg/m * _day
liydraulic loading;16~32u * /n ¢ . day
Surface area (SA);22,088. 6/40+553a°

Dimension ;

D= /(553 x 1’“)/-3 1474) =18.8m  ——= > 19. 0w

=10, 6in® x 3. Owh x 2 pes _
Surfave ares;  SA={3. 14 x 8.0) * } /4 = 283.5m * {cuch)
o 283.45m * x Z2pes =507 a0 ?

Capacity. o ¥ =567 ¢ x 3. 0wk =1, 701 n*
Solid lvadimg; SL-=22, 088.6/567 = 39.Qkg/a °. day---e-e 0K
Bydraulic loading; HL=4, 524. 6/567 =8.0a ' /m* . day-----0K
Hetention time .

RT=(1, 701/4, 554. 46) x 24 = §.0 hour

Cuacenliaicd sludpe volune; (Sludge water rate=98%)

CS5V- 22,088.6/(3-0.985 x 10 * =1, 104.43 o’ /day 0.7T * Juin

Shudge dlawlny out metnod; Gravity
Effivent water,

ESW=(4, 524, 460" /day)—(1. 164, 43n° /day)=3, 420.03n * /day
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P/5 4
Auxiliary equipment;
_ Rake ; 2 set
Scum box; 2set

a}, Pover of thickener drive unit
Sludge volume at one hour;(Sludge water rate=98%)
Q(98%) =1,104.43n” /day= 4. 02n /hour
One rotation time;t=(D x 7)/(v x 60) v=2m/min
o t=(19.0 x 3.14)/(2.0 x 60) = 0. 49Thour
Sludge volume at t(=0.497 hourjhaur _ .
Qt=Q(98%) x t =(46.02v *> /hour) x 0.497 hour = 22.8Tn’ /t hour

{one rotation)

Drive unit
Reducing ratio :1/44, 500
Torque allowed ;600kg-m
Rotation ;1, 500rp /44. 500=0. 0337rpn
Speed ;19.0 x 3. 14 x 0.0337rpm =2, 0ln/min

a)Power of Rake (P1)
P1 =Po/ 7 1
Po; theoretical rake pawer - { kw)
n1;Efficiency of rake

f cot a~1
nl= ) ' - .
®sin(B+ 7){cot B+(sin(B+ 7))/ (cot(B+ 7))+1/ ®}
f ;Friction coefficiency of sludge:s - treveeeesie(), 55
a ;Taper angle of bottom = creveeinn9 5 0
B ;Brade angle against rake_érm RRRIIRTRLTRTTRTIRTEY: L4

7 ;Friction angle of sludge against plate ------25°
=y f?xcot® a-sin® ( 8+ 7)-cos(B+ 7)

O= V(0.55)7 x cot 2 2.5° -sin? (45 ° + 25° D-cos(45° +25 ° )
=12. 22 '
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_ P/55
0.55 x cot2.5° -1 .

7 l= :
12. 22xs in(45 *+25 * ) {cot4h * (sin(4h " +25 "))/ Ccot (45+25)+1/19, 22)}

=0, 631
Po=1/6, 120 x Q x (f % cosa-sina)x(2D1* 4D2 * -3D12 xD2)/GCDL ? D2 % )

Q@ ;Influent Sludge volume (drysolid)=0, Tn3/minx(. 02=0. 0154dkg/min-DS
bl;Thickener diameter o =19, 0nd®
b2;Rake hopper diameter L ' .= 3. 0n
Po=(. 0154/6, 120x(0. 55xcos2.5 © -sin2. 5 ° ) |
x{(2x19.0 * +3.0" -3x19.0 2 x3.0% ) /6((19.0% -3.0% )}

Po=0. 00241 x 10 ?* kw
Pi=po/ 7 1=0.00241/0. 637 =0, 00379 kw

b)Power of friction loss ;{P2)
P2 =N /4T4 x (¥ xd x p)/2
N ;Rake rotation'Speed et e (), 0337 rpm
¥ ;Machine Weight{part of rotation)----8, 500 kg
d ;Diameter of drive bearing ---+----veveee-1. 20 m

4 ;Friction efficiency of bearinge:er (.1
P2 =0.0337/974 x (8,500 x 1.2 x 0.1)/2=0. 0177 kw
c) Power of solution loss (P3)
P3 =1.000/102 x (C x px A xv * )/
p ;Gravity of sludge  «r-eccorevermenerenene] 05

iCoefficiency of rake arm-»----eeoerrenneg

C

A ;Resistance areca of rake arm «ooereenennd (m2

v ;Circumference speed e 31 m/min =0, 0335m/sec
£

;Acceration of gravity «-ereeverereeseeen 8m/sec?

3.8-172
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P3 =1,000/102 x (4 x 1.05 x 3.0 x 0.0335 * )/19. 6=0. 00023 Tkw

dj?ower of motor (PS)
P§S ={P1 + P2 4+ P3)/no x «a

n 0 ;Total efficiency ~-~-~-"-"-0 4
a :Safety ratio o weeer
PS =(0. 00379 + 0.0177 + 000237)/0 4 x3.0
C=0.163 kw < L5 kw 0K
(D [Specification of sludge thickener] -e-ssrevvcniian(Faciltity NO.-¥-38)
Type ;Center post drive type
Specifiocation;=19.0md) x 3. 0mH x 2, 0n/nin x 1, bkw
Quantity ; 2 pes
Accessory Br1dge(884l) Center post(SSdl) Drave un1t Rake

Center post,

(15)-2.Pipe line for effuluent separated water (to Raw water pump station)
VYolume of effuluent separated water;Q=3,420.03n * /day
Effuluent time ;12 hour
3,420. 030 ¥ /12hr=285m° /hr=4, T5m * /min
Effuluent pipe dia. ;D=146  Q/v v=(}, 6m/sec
D=146 v"4.75/0.6 =410,8mm — > 450mn

(15)-3.Pipe line for sludge drain line (to Sludge basin)
Volume of sludge drain;0.77n * /min (One thickener)
Pipe dia. D1=146 vV Q/v v=0. bn/sec _
- =146 ¥'0.71/0.6 ~165 4mm —5;> _ 250mn
P2=146 v 1.54/0.6 =233.%an —>> - 350om
® [Specificatipn of sludge drain valve for Siudge th1ckener
- (Facility NO. H -40)

Type ;Reverse actlon Dlaphragm valve(wlth actuator)
Bia, 1250mm

Haterial ;:Diaphragm(Rubber)

Quantity 2 pes

Accessory :J-way solenoid valve ipe/ipe,

ON-OFF Limit switch 1 set/lpc
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P57
(15)-4.Required air capacity of actuator f?r slvdge drain valve
t . .

=Y(P+Pa) Pa

Q ;Required air capacity (N2 )

V ;Capacity of air cylinder for actuator ( ¢2) 22.6 2
P :Operation pressure (kg/cm? . G) 4. Qkg/cm® G
Pa;Atnospheric pressure (1.0 kg/cm? | abs)

Q =22, 6C4+1)/1 x 2 pos = 2260
Acutuator action =1 action/pin —= 250 £ /nin

D {Specification of compressor for sludge drain. valve] (Fac111ty NG, ¥-69)

Type :Pressure ON-OFF type
Specification;250¢ /min x 9.5 kg/cw? x 2. 2kw
Quanyity =~ ; 2 pes(ipe spare)

Accessory ,A1r filter 1set/2pcs, Regulator lset/2pcs

@ [Specification of floor drain pump for thickener valve room
- (Facility NO, ¥-39)

Type Submer51b1e pump
Specification;50mm x §. 1m? /min x 10m x 0, 75kw

Quantity ;2pcs(Ipc spare)

(16). Sludge basin :
Concentrated sludge voiume =1, 104. 43m3/day 0. TTu3/min
Retention time RT= more than 12,0 hour
-Capacity (¥)=1,104.43 x 12/24 =552. 2 w3 ——>> 5H60n3
=280m3 x 2 pcs = 560m3
Dimension ; 10.0m x 10.0m x 3. U=h x 2pcs
Capacity ;V=10.0 x 10.0 x 3.0nh x 2 pcs =600u3 >56003 OK
ketention time ;RT=600/(1.104.43) x 24  =13.0 hour
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Auxiliary equipment; _
(1) Sindge basin Wixing blower

alequired air capacity (q)=6G0Jwd » l.OmB/mB.huur x 1/60 =10, Uud/ain
=10, ud/minleaclh) x 2
B)blameter of blover

Fa

2 pes €1 pe stand-bty)

D146V QY V20 - 30n/sec :
=146Y 10, 0/(20  ~~30)=84. 3mu~103. 3nm  ~-—201250m

cil'ressure of blower H=(vater deplh)3060umd (Fossr500sn=-3500nua

G iSpecifivation ¢f sludge basin mizing blower;
Type

o (Facility N3 %-5i)
iFoots blower ' _
Specification; J2hae x 10, 603 aio » 3500meag x 16§ hu
Quantity ;2pes {Ipc stand-by)
@ [Spect fication of diffuser for sludge basinj--- (Facilite NO. K410
Tyye ;Lisc type :
Specification;200 2 /min/pe
Quantity ;b0 pes '

(DLlAic Flow meter for sludge basinel-eoevvee i (Facility

. NO. FT-4
Type ;Orifice type
Specificztion; 195mm x 250-~1,250 Ne® /1
" Quanijty ., 1 0o

(D5 1udge [eeding pump (te sludge lLed)

aYCapacity ; (@)= [, 104. 43u3/day x 1/(8. Dhour x 600 £ 1/4 pes
. =, B8 /min

ino———es (), Bn3/min
BIPunp dianeier;Di=146 v Q/v=146 V0. 6/(1.5~3. &)
=50, G ~99, Jui ——2x Blum
Y(80)=4, (/60 x

2)Punp head
fzteal head (R1)=\Z152. 02 - V4.2 = 47. 8w
Straight pipe lossl=fx L/D = v * /%

y .
TCRG) =0, 02 + 0.0865/0 =0, 0263

L1446 x DY 31,987 wlsec

e
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£(250)=0, 02 + 0.0095/D =0. 0220
pipe length L(80)=8.5n  L(250)=1, 050m
' v(80) =0.6/(60 x 3.14/4 x D% )=1.987 n/sec
v(250)=2.4/(60 x 3. 14/4 x D? )= 0 816 m/sec
H2(80) =0.0263 x 6.5/0.08 (1.987) * /19.6 =0.431 n
H3(250)=0. 0220 x 1,050/0, 25x(0. 816> * /19. 6=3.139

=

Eibow loss M=t x v [ig f=0.2 . .
480> =0.2 x (1.987) * /19.6 x 3pcs =0.121 b
5(250)=0.2 x (0.816) * /19.6 x Tpcs =0, 048 n
Tee loss H=f x v? /2g f=1.2
- H6(2500-1.2 x€0.816)* /19.6 x 1Ipc =0.041 n

Gate valve loss H(B0) =f x v * /2g  £(80)=0, 164 £(250)=0. 047
N7(80) =0.164 x 1.987) * /19.6 x-2.pcs =0. 066 m
H8(250)=0. 047 x (0.816) ? /19.6 x 1 pc - =0.002 m

Check valve loss H=f x v* /g £=1.8
H9(8B) =1.8 x (1.987) 2 /19.6 x 1pc =0, 363 m
Total head =H1 ~H9=47. 8+0. 431+3. 139+0. 12140. 04840, 041+0. 06640, 002
0. 363 =52.01lm ~——3 53.0o

d)Power of mdtor (PS)
PS =0.163 x ( vxQxWM/ n x 1.2
=0. 163 x (1'05 x 0.6 x 3 )/0 38x 1.2=17 19%kw —=> 18.5kw

L@ {Sludge feeding pump for sludge basin](io sludge bed)
-+ (Facility ND,K-44)

Type . ;Horlzonta] sludge pump
Specification;80mnx (. 6m3/zin x 53.0n x 18. 5kw

Quantity :Bpes(2pes standby)

@ [Specification of floor drain pumep for sludge feeding house]
- (Facility NO. ¥-45)

Type ;Submersible pump
Specification;b0mm x 0.1 m * /min x 10m x Q. 7hkw
Quantity ; 2 pes(lpe spare)
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SLUDGE BASINM

L=20+430+4004+200
=1, 050m

-2, 000

SLUDGE DBRY BED

747,500 GL H=47. 8m

I AR Tis

SLUDGE BA
4P

SIN

v 200 |
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CALCULATION OF MOTOR OUTPUT FOR RELAY PUMPS (No.l P/S)

The motor output for No.l Relay Pumps shall be calculated as

follows.

(1)Relay Pump Specification

The spedificdtion of Reléy Pumps shall be as follows.
Pump capacity : 6.9  cu.n/min

Pump total head 18 m

(Z)qup Shaft Herse Power (L)

For the above bumpé; the shaft horse power shall be calculated as

follows.

0.163xQxHxr  0.163x6.9 x18 x1.0

L = = = 31.2 kw
E¢t 3.55.
where Q : Capacity cu.m/min
i . Total head m

r : Weight per unit volume of water kgf/l

Esr @ Pump efficiency

{3)0utput Required for Motor(Ln)

Lo= Lx(1+A) = 31.2 x(1+0.2) = 37.5kw

where A ! margine

According to the above calculation the outpul regquired for moter

shall be 45 kw.
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CALCULATION. OF MOTOR QUTPUT POR RELAY PUMPS (No.2 P/S)

The motor output Ffor No.2Z Relay Pumps shall be calculated as

follows,

(1)Relay Pump Specilication

The specification of Relay Pumps shall be as follows;
Pump capacity D 4.56 cu.n/min

Pump total head 25 B

(2)Pump Shaft Horse Power{L)

For the above pumps, the shaft horse power shall be calculated as

follows.

0.163xQxHxr  0.163x4.56%25 x1.0

L= —4/4—mr——.= = 28,1 kw
Ere g, 64
where Q : Capacity cu.n/mia
H|  Total head m 7
v Welght per unit volume of water kgf/l

Ere ¢ Pump efficiency

(3)Qutput Required for Motor(la)

Lm= Lx(1+4) = 29,1 x{(1+0.2) = 35. Okw
where A : margine

- Aceording to the above calculation the output required for mater

shall be 37 kw,
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CALCULATION OF MOTOR OUTPUT FOR RELAY PUMPS (No.3 P/S)

The motor output for No.3 Relay Pumps shall be calculated as
follows. o

(t1)Relay Pump Specification
The specification of Relay Pumps shall be as follows,
Pump capacity ! 3.69 cu.m/oin
Pump total head 39 ]

(2)Pump Shaft Horse Power (L)

For the above pumps, the shaft horse power shall be calculated as
follows.

0.163xQxHxr  0,163x3.69x39 x1.0

L = . = . = 36.7 kw
Er¢ 0. 64
where Q : Capacity cu,m/min
H : Total head m
r : Weight per unit volume of water kgf/l

“Ery ¢ Pump efficiency

(3)Output Required for Motor{in)

Le= Lx(1+A) = 36.7 x(140.2) = 44. lkw

where A ! margine

According to the above calculation the output required for motfor
shall be 45 kw,
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