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64 2 

161.iiiiakiacifinvrt1911,1V-nnardla.riartinLiAia@@nalru5vuuNSvid-rdwdilidn 10 .ii-owt.:1-1 (10 finaiu) 

liffriw1 1onn5n14-nnulhvonn5 LLI.JU Linear equation Y = 2,500 + 120(X) 

g-iPuSim'tAi@ln-15FinwiliAn 10 '716ii-min.7-AaNi 10 
6-n-in-151ithaliniAll 300 L/capita/day 
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3 

3.1flailmja ci7irinvitIoll;f14-  cuvin 1.1-)  

1) myaminl m-yiLErn LLarim-mFn 6/2161n-n,112 u,uu Mechanic louli3 1.11;V(1I:il@ 

2) In.,nom@ol@ilti 

3) i'-itnti@lNiut.ricrtimai,o@i (8 nr,Litiu) 

6o -1 Tln1,via12111-1 = 0.028 m3/s 

- alum 30 ms/L 

propeller, pitch of 1, 3 blades with KT = 0.32 

Motor efficiency 85% 

- G = 700 sec-1  

- G ToptC146  = 5.9 x 106  

- p. = 1.31 x 10-3  kg/m-s 

P = G2p.V, V = 

- P = KilDN3D5  

- P= 1,000 kg/m3, D = 0.2 m 

m-mSnth, 0.6 - 1 m 
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3.2 flfrzial,,aCifinvuoli5-11..1-m.ivi-1 

1) G121 Inline static mixer (ISM) 

2) G Energy input %El ISM (7 fi:,'LLI.I11) 

= 0.028 m3/s 

- Pipe diameter = 152 mm 

- G= Pghtotai  

1-1  

- G Energy input = G x time 

p. = 1.31 x 10-3  kg/m-s 

hf (pipe) = 1 x 10
.3 

 

- Length = 3 diameter 

- Number of element = 2 

Reynolds 
number (Re) - p x velocity x diameter 

- p = 1,000 kg/m3  

- 	H total = hf (pipe) + 3.24 x 10-3  (1.5 + 2.1(Re1/2) 
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if oi/i 4 (12 MIAMI) Ili6ii@klaci4-ivruiliLi%\i@@@nauuT,,Au Flocculation 1.0u4Tunaivri 

1) 111,11061 Flocculation 

2) 4-11-13ti Flocculator 

3) 61A'11.1@l126V1@5`2J 1 Flocculator 

4) TIOPTV461,001n-n4oryil Floculator 

611,1114i 

6myinnliiimdk15nu-71.1 = 0.028 m3/s 

- 4- nutil = 1 tilFi6ovC6'ulAuesi-i 

- Hydraulic retention time = 20 minutes (r;i6m-if-miciAavlrim-Ycu) 
- 4Tinu Stage = 2 Stages 

Energy input = 60 second-' for Stage 1 

Energy input = 30 second-' for Stage 2 

6m-inn5Tviavqmnulia = 1.5 6vin6015-irmlvimtnnolci..1 
- R-311.1Snctluvinfiu 3.5 61.1M 

- G= 
PV 

p = 0.0013 N.s/m2  

thtFran-rtArdmoLoai = 75% 

1000 W = 1000 J/s 
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5 (12 finaru) wiirmunot-ilvirwminuultmatiil Tube settlers Loz,'il Tube settlers vimmtrviwillitm 

66E1 weir loolicim,O fhwuoli vInovudithnuNAUloElmni 

Maximum daily flow = 0.042 m3/s 

4-l1ATut1l = 1 e1YA61)i6'oart..Z1 

- Surface overflow rate without tube settlers = 1.9 m/hr (m3/m2-hr) 

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

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

- So = 	 , where A = area of the tank with tube settlers module (m2) 
A 0.5h+ 0.25w 

- Q = flow rate, m3/s, h = 0.55 m, w = 0.05 m 

- Width : Length = at least 4:1 

- Depth = 4 meters 

Weir loading rate = 7.0 m3/m-hr 
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'toil 6 (12 fituiri.l) n-i@oft,Luutiln5@li@eN-IwJAEltolill 16•11 -in am':114-Alcitiln5@lLi;'@NSmInIN,r0-117; 
61m-In-ii,v1 0.042 m3/s 

fiiviU911011  

Number of tank = 2 tanks 

- 	Filtration rate = 5 m3/m2-hr 

Width : Length = at least 2:1 

Depth = 4 meters 



,i 
6m-unLaqa 	 5171'wt:ingnct4i 	11/12 

'toil 7 (13 nv,LtrU) 

7.1 1€.6u-loilaii6tia,FIEn@lniT,,ilLGIAtilif 1) fl@li `tJ 2) I@Itn (6 nnitieu) 

7.2 -iirti@ljailfi'ivit1011:Xlvirtfillicufla@iwsilvieu (7 fint,tru) 
ihmoli 

16tim@i't..miliiiinl@Fiaaiti 65% LLatol'inlivrtamata-lovtilniu 1,000 mg/L 
flyaiLia,rtitnalflaa.itiiilifyu 2 mg/L 
6v15-IfYiNSranIhnin 60 m3/hour 
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Item 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) 
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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) 
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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. 
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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 m3/s 

Alum dosage = 30 mg/L 

Used, propeller, pitch of 1, 3 blades with KT = 0.32 

Motor efficiency 85% 

G = 700 sec l  

G Top,C146  = 5.9 x 106  

p. = 1.31 x 10 3  kg/m-s 

P = G2IIV, V = volume of rapid mixing tank 

P = KrpN3D5  

p = 1,000 kg/m3, D = 0.2 m 

Water depth, 0.6 - 1 m 
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3.2 Using the given information to determine 

1) G of Inline static mixer (ISM) 

2) G Energy input of ISM (7 fizit,tiV) 

Given information 

Water flow rate = 0.028 m3/s 

- Pipe diameter = 152 mm 

- G - Pghtotai  

i-t 

G Energy input = G x time 

= 1.31 x 10 3  kg/m-s 

hf (pipe) 	1 x 10 3  

Length = 3 diameter 

Number of element = 2 

Reynolds number (Re) - 
p x velocity x diameter 

- 	p = 1,000 kg/m3  

- 	H total = hf (pipe) + 3.24 x 10 3  (1.5 + 2.1(Re1/2) 



NAME 	 Student ID 	  8/12 

Item 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 m3/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 1  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 

p = 0.0013 N.s/m2  

Motor efficiency = 75% 

1000 W = 1000 J/s 
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Item 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 m3/s 

- Number of tank = 1 tank (rectangular) 

Surface overflow rate without tube settlers = 1.9 m/hr (m3/m2-hr) 

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

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

- So — 	 , where A = area of the tank with tube settlers module (m2)  
A 0.5h + 0.25-w 

Q = flow rate, m3/s, h = 0.55 m, w = 0.05 m 

Width : Length = at least 4:1 

- Depth = 4 meters 

- Weir loading rate = 7.0 m3/m-hr 
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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 m3/s. 

Given information 

- Number of tank = 2 tanks 

- Filtration rate = 5 m3/m2-hr 

- Width : Length = at least 2:1 

- Depth = 4 meters 
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Item 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 mg/L 

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

The water flow rate is equal to 60 m3/hour 
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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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