Fo-urwana

U INYIBYFIVATUASUNS

AMEIAINTIUAENS
A9 UNANNIA Uﬁgﬁqﬂqﬂﬂqiﬁﬂﬂﬂﬁ 1

Fufl 9 Aa1Aw 2558

391 223-502 ADVANCED WATER SUPPLY TECHNOLOGY AND DESIGN

1712

Un1sdnwn 2558
1731 13.30 - 16.30 u.

Wossou Wavju

AT

Foaouvivundl 7 9o 311 100 Azuuu Fauandlumsedans
doaeuil 12 wih Tiiwmhladlifideany duunsvdedndedeusonainiau
vthienanslag windesaou nasaazle E vansdl
Va3mluNsaay Tnwdushusumnluseirifusasinnisieu 1 mamsinw Tnugeaalioen

TWeudo-sia Hnsyavnnue

ambuvsefudwedda vewfduluieany
fRsuiiunamaiineg  viedoaundguilavdfmusliliiosionsfndun Iauyivunemiua

bANNTEN

M1I9LEASAZHUUFADUNATNNTA

[
ATLUULRAA

ATUUUTLS

26

10

15

12

12

12

NN WLW(IN |-

13

kY

100

I59AWUS yANLIed
AaAN 2558




R 131 I SHAUNANY Lo 2/12

d o 1 e
429 1 wausausaluil (26 AZLUY)
11 09Ut uans 1) SeuundatussUildinfvannwaainfiafy 2) ssuudseUrlduinduainiildau
paRILes U ANV laDsdeNSEUURERTUSEURINGT (8 AZIUL)



FO-UNLANR oo SWATNANY 3/12
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1.3 ANESUYIUADY (suspended solids) wagArAugu (turbidity) Aladenasednuuzihaulaonsinaonauaians
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Avun v

- TmsaemsaidnuiudsEnng WUV Linear equation Y = 2,500 + 120(X)

- Sufiveddiigeimsineiludn 10 VemhAeld 10

- Samnstihiiendu 300 L/capita/day

- UssmnsuiuazUssnnvioadiersaduiridosar 10 v9sszmnsanmsaanisal

- Sasmslihsumadsitesndt 10 $alus

- thgydeiimasiviiuiesas 30
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3.1 Mndeyafidmualiaseiuinm

1) Aanunde ANe) WarANNEn Y9a89nIULEY UL Mechanic tasldluvinie
2)  wuaNanashlY
3)  FIUIUSOURDUITUDIUBLADS (8 AZLUL)

mMuunly

Sasnslvavend = 0.028 m¥/s
1% alum 30 mg/L

1% propeller, pitch of 1, 3 blades with K; = 0.32
Motor efficiency 85%

G = 700 sec’

G TopC'* =59 x 10°

M = 1.31 x 107 ke/m-s
P=G°MV, V = USuasia

P = KipN’D’®

P = 1,000 ke/m* D = 0.2 m
anudntin, 0.6 - 1 m
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3.2 ndeyaiimuualiaefiuimm

1) A1 G ¥9¢ Inline static mixer (ISM)
2) @1 G Energy input 983 ISM (7 Azuuw)

Muuali

895115ivave it = 0.028 m*/s

Pipe diameter = 152 mm

P&
1
G Energy input = G x time
M = 131 x 10” kg/m-s
Bt piper = 1 x 107
Length = 3 diameter

G:

Number of element = 2

x veloceity x diameter
Reynolds number (Re) = P Y

il
P = 1,000 kg/m’
H total = hrgpiper + 3.24 x 107 (1.5 + 2.1(R.")
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Ta¥1 4 (12 azuuw) lddeyaiidmunliifioosnuuuszuu Flocculation Tasduimmn
1) wunea Flocculation
71U Flocculator

W N

)
) NM8IUBINDWBsURY Flocculator usazsd
) MAATWLERINITIRI Floculator

EaN

| AvuR W
- Sarnmslvaadosietu = 0.028 m¥/s
- dwude = 1 dadmbeuiu
- Hydraulic retention time = 20 minutes (ﬁé’mwmﬂuaqaqm‘uaﬁu)
| - 7UIU Stage = 2 Stages
| - Energy input = 60 second™ for Stage 1
- Energy input = 30 second™ for Stage 2
- Smrnisluageansietu = 1.5 whdnsnslvawdesieu
- Ardmhwidy 3.5 wes
P
y7i4
- p=0.0013 N.s/m?
- UsgAviSnIwuauewmas = 75%
- 1000 W = 1000 J/s

- G-=
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ot 5 (12 azuuu) Jnvunnsnnaznaulunsdifiliil Tube settlers wazil Tube settlers ARDATUMIAINLEN
103 weir Wneliloyafidmuald saonsusiusonaiildlasduuy
Muuald

Maximum daily flow = 0.042 m’/s
dude = 1 fedmdsutiug
Surface overflow rate without tube settlers = 1.9 m/hr (m>/m*hr)
Hydraulic retention time without tube settlers = at least 2 hours
Settling velocity (So) with tube settlers = 0.00030 m/s
o w
So=="———
A0.5h+025w
Q = flow rate, m3/s, h=055m w=005m
Width : Length = at least 4:1
Depth = 4 meters

, where A = area of the tank with tube settlers module (m?)

Weir loading rate = 7.0 m*>/m-hr
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a9 6 (12 AzuuY) N1508NLULNINTIRaIRAsthdelating 295Ut way AvnuRdInsauiandniyseun
gmsnstua 0.042 m’/s
AUt

Number of tank = 2 tanks
Filtration rate = 5 m*/m*hr
Width : Length = at least 2:1
Depth = 4 meters
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7.1 2safuedefdaiduvesnsaintalauly 1) asesu 2) Tolou (6 AvLUL)

7.2 mn“ﬁamuaﬁri’mua‘lﬁmmU'%mmma%umwia’;’u (7 Azuuw)

AvuA L
- Masesuniiliienasiu 65% waswiesliduasavanoduty 1,000 me/L
- anwudiduveseeeIuiildnu 2 me/L
- Sammsudnthusen 60 m¥hour
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ltem 1 (26 points)
1.1 Draw the diagram 1) water treatment process using raw water from surface water 2) water treatment

process using raw water from groundwater. Explain, why the processes are selected? (8 points)




1.2 What is the process that is used to separate between suspended solids (SS) and dissolved solids (DS)
in raw water form water sources? What are the processes in water treatment plant that are used to

remove SS and DS? (2 points)

1.3 Suspended solids and turbidity, which parameter directly effect to water supply quality? What are the

processes in water treatment plant that are used to remove turbidity and suspended solids? (2 points)

1.4 When the water pollutions that caused by physical, chemical, biological properties are detected,
which one can cause the highest impact to water supply consumers? Please provide the example of

water pollutions, and select the treatment process for removing it. (3 points)

1.5 When dissolved organic carbon and dissolved organic nitrogen react with chlorine, what are the

pollutants that will be generated? Provide the level of toxic of those of pollutants. (3 points)




1.6. Select the suitable equipments for analysis of quantity and quality of organic matter and inorganic
compounds in raw water and water supply. Briefly explain how the equipment working. (4 points)

1.7 What are the important parameters for design the water treatment plant? When the plant consists of
coagulation, flocculation, sedimentation, filtration, disinfection, and sludge dewatering and raw water is
drawn from the river. In addition, the formation of carcinogenic substances is seriously concerned in the

design. (4 points)
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Item 2 (10 points)

Use the given information for determining quantity of water demand for the next 10 years.

Given information

The liner equation is used for forecasting the population, Y = 2,500 + 120(X)
The order of the year in the next 10 years is 10.

Water demand is 300 L/capita/day.

Tourist and other population together are 10 percent of forecasted population.
Fire demand is 10 hour.

Water loss and waste is 10 percent.



Item 3 (15 points)

3.1 Use the given information to determine
1) Width, length, depth of the rapid mixing tank
2) Power of motor

3) Round per minute (rpm) of motor (8 points)

Given information

Flow rate = 0.028 m’/s

Alum dosage = 30 mg/L

Used, propeller, pitch of 1, 3 blades with Ky = 0.32
Motor efficiency 85%

G = 700 sec’

G TooC *=59x10°

K= 1.31x 10 kg/m-s

P= Gzp.V, V = volume of rapid mixing tank
P =KPND’

p = 1,000 kg/m’, D = 0.2 m

Water depth, 0.6 -1 m



3.2 Using the given information to determine

1) G of Inline static mixer (ISM)
2) G Energy input of ISM (7 Aziuw)

Given information

Water flow rate = 0.028 m3/s

Pipe diameter = 152 mm

P&
W
G Energy input = G x time
K =131x10" kg/m-s
N pe = 1 X 10°

Length = 3 diameter

G:

Number of element = 2
_ p x velocity x diameter

Reynolds number (R,) =
u

P = 1,000 kg/m’
H ot = Nrgos + 3.2 x 107 (15 + 21R, )




ltem 4 (12 points) Use the given information for design the flocculation system,

1) Size of flocculation

2)  Number of flocculator

3) Power of each flocculator

4) Draw the picture for representing the flocculation system

Given information

Average daily flow = 0.028 m’/s

Number of tank = 1 tank (rectangular)

Hydraulic retention time = 20 minutes (at the maximum daily flow)
Number of stage = 2 Stages

Energy input = 60 second ' for Stage 1

Energy input = 30 second " for Stage 2

The maximum daily flow = 1.5 x (Average daily flow)

Water depth = 3.5 m

P
G= [—
uv
U = 0.0013 N.s/m’

Motor efficiency = 75%
1000 W = 1000 J/s




ltem 5 (12 points) Determine the size of sedimentation tank with and without tube settlers and length of
weir. Describe the obtained results
Given information

- Maximum daily flow = 0.042 m*/s

- Number of tank = 1 tank (rectangular)

- Surface overflow rate without tube settlers = 1.9 m/hr (m*/m?®-hr)

- Hydraulic retention time without tube settlers = at least 2 hours

- Settling velocity (So) with tube settlers = 0.00030 m/s

o w
So="—

A0.5h+0.25w
- Q = flow rate, m3/s, h=05m w=005m
- Width : Length = at least 4:1
- Depth = 4 meters

, where A = area of the tank with tube settlers module (m?)

- Weir loading rate = 7.0 m*/m-hr



Item 6 (12 points) what are the factors that must be considered for designing the filtration tanks?

Determine the size of filtration tank for treating the water of 0.042 m?/s.

Given information

Number of tank = 2 tanks
Filtration rate = 5 m’/m*hr
Width : Length = at least 2:1
Depth = 4 meters



ltem 7 (12 points)

7.1 Describe the advantages and disadvantages of using the following disinfectants (6 points)
1) Chlorine
2) Ozone

7.2 Use the given information to determine the amount of chlorine powder per day (7 points)
Given information

- The chlorine powder contains chlorine of 65%

- The stock chlorine solution is prepared at 1,000 me/L

- The chlorine dosage of 2 mg/L is used.

- The water flow rate is equal to 60 m’/hour



Special item
When sizes of all tanks are determined, please draw the layout for representing the rapid mixing, slow

mixing, sedimentation, and filtration tanks. The width, length, and depth must be specified in the lay out.
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