. ¥ I P
L AT TR ZREULUL | 5999 1 11RING W

'3
R IANTUNA

- ': “ g 4' - - - - - o
1m-r4mm1ﬂuﬂ1mw e A ITIMANGNTUTYY 1K INT TIFNEn MRS
n’ln'?m%'mnnuqﬁﬁﬁm

- - f - -
TRANIVEGY Y8 nTOIMIIMA

.. 2523

1 1705314b



SOLID MEDIA FLOCCULATOR

Mr. Yootana Mahajchariyawong

A thesis Submitted in Partial Fulfillment of the Requirewments
' for the Degree of Master of Engineering
Department of Sanitary Engineering
Graduate School
Chulalongkorn University

1930



[ . Y g 4! - v < 4 o
WI2BIVUNNEUT LT nznautuy g8 1w LuAna N

~ a ’
Tny WMUYYIN  IRETUNE
MR 1ﬁ'zn1mﬁmnma .
) LA vi .4 -
ATITUMIINEN z'mumam'r-mu 7. iTe  LnTen

- s - ¢ -~ - v.-' - .} - - 4
©ANIMNGE  PEInTIAMIIvENGY m‘m‘ﬁluuuwmwmmﬁunﬁ
(] 1

e - - - P “ a
tud MmN 288 10 RNFINNMANGNTUTYYIMINISN

-(fan’ S TN R
...'\ .. LR I B I I htﬂ.lﬂmﬁm’]“uqﬁﬂ

(:mmfinﬂ'ﬂm ni. qﬂ::ﬂmﬁ UunA)

«
AUSNT TUNTTEDUIVUIUTIMNG

C‘S‘)"}’YH tm f‘r‘vv\

Q.l...... .-........o....ttoca-.. ﬂf:ﬁﬂluﬂffunnﬁ
L4

(mﬂm'}?ﬂm m.qm.r LETHF2ATIN)

%"J"V‘/’ NTIUM7

(TENFINENTINTY qh'l'-: 1 )

- i

I.-.......'?‘:{mflﬂtﬂﬂ.. nTT”nq:

<

L -
(TNFNENTIINTY 48R STTUNTNG)

...........é..//m.......... NITUNIT

v

(Uﬁauﬁﬁﬁnsﬂvwru 7. ﬁI‘ LNToN)

. .
RIANTYDN VLN INUIRY '?‘ﬂ']ﬂﬂ NIAMIIMMUIGY



el a 4 . v & 4
W7 ML LTI YNZeLIUY 9789 U LiunIna N
q an . ~ - 4
Janan WLYYTI  IIRTUNE
g o i
DI TUNITIEY wmr"mm'n'uw n7. 372 InTen
NN ?ﬁ'mnuqmﬁmn .
-
Invsfinun 2523
B\ 1]
WRNLD

TNnsmm‘lm]‘wnuum'l‘ﬁmmmn,nﬂmmumsmwmaﬂ*ﬂnm mmm

v L |

AEnaNILLL uum'mh-ﬁmmwﬁq un‘luﬁm.mmnunﬂmumrn'mﬁn HazMIAI rmn
ﬂU'N‘lnﬂ‘I%ﬂ uﬁ.nm’lﬁwaqmumn wmmn nauuuu‘lwmum mumnmuﬂmmmm

A2 dannroanimng M1

LB
'lum:mnm'l-zmnuﬁqmn-unmﬂm 200 lwu un-"l-nmfﬁmﬂumm'lu

v [ ] v ' v e

n-'naunum mm.mvnammunfmmumnmn..nﬂmmumw'm-amnLﬁumﬁuuna'}q
4 m mu‘luun’-.;nnm;mn 1-2, 25, 5—10 UAZ/WI2 10 — 20 WL, LS ana

'lhu'hzm'manr:mw 0.50 — 1.50 1.

v
'lummﬂaﬂﬂﬂu'l'ﬁmnawnmﬂ 1-2 2=55-10 w9 10 — 20 .

'ammﬂm wummncmmmﬂ $1-5 mj.'lviﬂ:-'ﬂmn'm'lum:mn-nﬂuﬁqnﬂ 0. 033

was ll.l'ﬂl?lll‘ll'tl”lhﬂ‘mﬁ’l\l‘ﬂmh.ﬁ\‘i‘ﬁﬂ']fﬁ’ﬁﬂnq Urzansnva s mmununﬂmn'ﬂmmnmq
s ¢ 1y
111?!'!\1ﬂ‘)'11fﬂﬂ7"“‘]'1~1 0.50 -1 50 1. 1“‘5&.lf‘lﬂ']ﬂﬂlﬂﬂﬂﬁﬂﬂﬂﬁﬂﬂﬂﬂﬂ’? mm':umu

v v

M lﬂUﬂﬂQﬁNﬂ‘mﬂ'NUﬂU‘Bu lﬁﬂ‘lﬁﬁﬂfﬂﬂ'lﬂﬁn 0.25 — 1.48 NBIIJ - U‘WI ulﬂ[.lﬁ']‘l



L [ ] ] ] » v
- -, -l - - o- .
snsams luatarngn 1. 23 12 fuP= wi aelik et fuur s s@ndniluna v
LN T TR -
NZNDUE 71 UPINTINAT LAt i mm‘lmﬂarrm.nmrlnmn'hmumnmqﬁuuﬂmm

v L] 1 ! ]

iu G mMLIT“'ﬁ“‘ﬁﬂ'ﬁ'ﬂHﬂﬁﬂﬂﬂ"ﬁ“ﬂﬂﬁ\ﬁ«h‘h’lﬂﬂf'lﬂ’ﬂ 80 - 250 nmu'm 'mﬁqn'n
1 i Ll '

Ll
lmmmn.nau‘aunﬁu 'iN Hﬁﬁﬂﬂ?-‘vﬁ’]'}d 20 = 40 nmu'm 'Hs!'l-ll.ﬂ!"l" I.HT‘EN ynznou

lllﬂ.ll].‘ﬂ‘ﬂ’m ll.‘N llhlﬂ'mﬁ'N nm INTSIWIN ﬁ'IfNQ M tmnuﬂaﬂﬂ‘lummn:nﬂu

v, i e ) ] oYy
M1 lenana NNt TR e nanntanalimana lvinarlsnana n
v
-~ -y - -
LAy MTIEAME NN ¢ 1 — 2 1M AMUANTBIAINGN 1. 00 1. UAZENTA
Dy 2 - N \al e . A 4 e
mMrive 0.49 17 /1= um v lwlrzandnalunnnhnznou 0. 0526  1WTouLTiouny
v ] v
MIlEANG NN ¢ 1 — 2 LAY ¢ 2 — 5 WL AUNAZ 0.50 U 1AYlWAINaN MR
mw
- - 2
¢ 2 = 5 1L WNNUUTDIAIMANIWIN 6 1 — 2 1, Wazens T ng 6,49 1 [ul-ani
s<lnlz =il unisvhnzefy 0.0625 ua-'mr’lemmmwmummmmmnmﬁn'ﬂmﬂ
Lantuu'hhmmﬂ'lmmm 9w ﬂu'nmr'h;mm'lwmﬂ $1-2n0¢2-5 .

221 ml: Lananil um:rmhﬂznﬂumnnqn



Thesis Title Solid Media Flocculator
Neme Mr. Yootana Mazhajchariyawong
Thesis Advisor Ass, Prof, Theera Karot, Ph.,D
Department Sanitary Engineering
Aeademic Year 1980

 ABSTRACT

Most of water purification plants normally use mechenical
flocculator with paddle todays. Though this type of flocculator is
very efficient, it reguires good maintenance and consumes high enerey.

The solid media flocculator can reduce these problems.

Experiments were carried out by using synthetic turbid water
with turbidity of 200 JTU, and zalum as coasulant., Eguipments for
experiment consists of PVC pipe of size 4 inches in dimeter as
floeculator column, ond gravel of sizel - 2, 2 = 5, 5 - 10 and/or

10 - 20 mm, as solié mediz filling inside the flocculaztor with the
depth between 0150 - 1.50 m,
In experiment by using media of 1 - 2, 2 - 5, 5 -10 or

10 = 20 mm. size. It was found out that media of size between f 1-5

mm. gave the value of the efficiency of flocculetion higher than 0,033,



And when in creased the size of media the efficiency of the flocculator
was decreased. Efficicncy increased if the depth of media incre-sed in

the range 0,50 - 1.0 m, But at the same time the percentare of removal

also increased, and reouired more water for back wash. When using flow

rate of water 0,25 - 1.43 m3/m2— min. it was found out that the lower of

the rate of flow than 1.23 m?/mz— min. the more efficient in flocculation
was. The value of optimn velocity gradient (G) which give high value of
flocculation was between 80 = 250 sec-l. This result was hisher than the
performance of other types of flocculators which has G value between

20 - 40 sec™l. This due‘to the fact that the solid media floceulator

power distribution is well destributed over the flocculater column,

The using of medin of warious size by putting the birger size
on top of smaller one alternately was better than using only one size
of media. - In using weédia of 1 = 2 mm. size, depth of 1,00 m. and rote
of flow 0.49 m%/m2- min. was able to give efficiency of flocculation
0.0526, compared with 0,0625 in case of using media of § 1 - 2 mm. end
p2-5umm, size 0.50 m. each by putting the media of § 2 - 5 mm. on
top of 1 - 2 mm, size, wid ruse of flow 0.49 m%/mz- min. And from
various combinations of experiment by using medio of various sizes from
small to bigger sizes zlternately, it was found out that medis of size

P1-22and2-5mum, gave the highest efficiency of flocculation,
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