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Abstract

Current issues flood into the limelight a lot. The factors of topography and other faclors
many things the study found that the polymer's solution can help to change (he properties ol waler
which makes the water flow rate increases. Team made ii lo explore ideas and try to increase the
drainage capacily of the polymer's. Was selected to design the experimental cylinder pressure
conlrol and to study the rate of flow of water in the pipe flat with a diameter within 20 mm length
4 m and solution polymerization Class Poly Aluminum Chloride in the ratio of the concentrations
of 0, 10,. 50 and 100 ppm by weight by controlling the pressure inside the lank at a constant
pressure of 0.2 bar and study the force of gravity that affect the flow of much water. The change
of slope of the pipe and 1o control the Reynolds - number in the range of 20,000 to 70,000 by
means of a {ine degree of valve opening.

Theresults showed that Water mixed solvent enough polymer conceniration of the solution
polymerization’s were 10, 50 and 100 ppm. Flow rates increased at 2.26%, 5.64% and 9.21%
respectively.When the (ilt angle pipe 3 and 10 degrees from horizontal. Gravity will do more. The
gravity will affect the water flow rate of increase compared with the horizontal. Flow rate
increased due to .The speed of the waler and Reynolds — number increased of chain structure

which is missing some parts. The performance of the polymer 's lower.
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2.1.2.2 BASINT IHAMHIMIN (Weight flow rate, w)
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2.2.2 3TUVITIENNEE { Sanitary drainage system)
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2.2.3 18UV5ZUE31153U ( Combined drainage system )
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0=0:+0,+0, (2.10)
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2.4 INOENNITORANDUNBIZVIUHIBI SN

] )
2.4.1 narnmseeniupi il
4 o "8 a & S A e ]
anudadmgaluviedmuai 0.6 m/s FudluanuSiawsednnuazenns
Yy e ] ) v A _— e w1 < d -
1AA20R 1049 ( self cleaning velocity ) MILUURINLG 0.90m/ s nIunmhuluasunIa
d 1 LY ar ar 1 ]
ausagegaluriehifiu 3 m/s dunsdanseune
- ATNAIAND
[] 4 1 ‘o 1
- nadurgudnatae lignd 150 mm (6 in)

- szuzAuNAGUNBAIGA 30— 60 cm.

2.4.2 ANUDINYDIND

A g yu d o a Lo 'K’ ' ™
I.Wﬂﬁlﬁ1ﬂﬂTllll'i3ﬂ1ﬂﬂ7ﬁuﬂﬂ71ﬂﬁ1ﬂlﬂﬂﬂ1’lf]ﬂ'l'f!ﬂ'lnuﬂﬂﬂ'ﬂ 0.0006 YisoRA1N

P
MIN 2.2

i P &g o W 2 AAMYE\E T,
P'I'I‘SN?'I 2.2 mmmmﬁmmmumm'ﬁmmmw'muamﬁﬂuﬂwamnna

(1INYATVOIManning)

Aanumamgaiednunuiluiune

VAT 0.45 m/'s 0.6 m/s 0.75 m/s
(mm) | n=0013 | n=0015 | n=0013 | n=0015 | n-0013 | n=0.015 -
200 0.0019 0.0025 0.0033 0.0045 0.0052 0.0070
250 0.0014 0.0019 0.0024 0.0033 0.0037 0.0052
300 0.0011 0.0015 0.0019 0.0026 0.0030 0.0040
380 0.00079 | 0.0011 0.0014 0.0019 0.0022 0.0030
450 0.00062 | 0.00084 0.0011 0.0015 0.0017 0.0023
600 0.00043 | 0.00056 | 0.00077 0.0010 0.0012 0.0016
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2.4.3.1 vordudugudnaiatosndt 600 mm.szozviiehiiy 100 wes
2.4.3.2 violdurugUINA135E 1119 700-1200 mm.530zH19 TR 120 1WA
24.3.3 YoduHILgUINE1INN 1200 mm.szuzvalvegluganiivussinins
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I3
2.6 ¥UAvYBINGAINDS
2.5.1 Poly Acrylamide (PAM)
Poly acrylamide (TUPAC poly(2-propenamide) fin woaley (-CH2CHCONH2-) #
(3 1 L) dl L i é i d?l
freglugilveaniiou acrylamide M50 cross-linked (W sziou Toswodiosvae laonuq)
Idviuiiula Acrylamide fimsh T lul§idms lufemanss1ad (e mairllvieaw
Tdilugaiie domnd Wudu uaeiimilFlussuunsiauiitosads ) AasvanGe e
] & o ¥ [ a o =3 A o ot 1
Wilnannumauaadaorniln paM lisgluzduvemedwesuazinamsiilusunsivde
1 L=% 1 =y A 1 =y U
wadilszem ualaniind PAM szaglugdveawadmedda ludluiy 0131941 PAM dau
1A YA a w o Y o 29 ¥ o
TngiaslsHerelumsanaznou nFesuilutouvswdsluanurar nssurunsil iy

v
seuvniadiude uaznssuaUnEMINTEATY

g'l.lﬁ 2.2 Poly Acrylamide (PAM)
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2.5.2 Poly Aluminum Chloride (PAC)
. . =) 4 oo o3 a o - J
Poly Aluminum Chloride (PAC) 38 tnasezgilitioy (umsilszinnwedeaiiunsd
fignsmunll A [4NOH),CI, ]

sufaves TuianaIng msexgiifiounaslss aananiinnuthuuauswagiilsey iy

A =
W30 Al (OH ), Cl,, 4180 < m > 3n1iA910N13
130 (1) Hgasia lun1s fudige quauidadwmsdufedunsaildiiansanazaeuly
14 1
nszuaunsHamilduazlinoadosnmuin snyaziahlves PAC e1vagluzilues
4 1 d @ & v = =) i arcy
msazmglanToyuaniios vieeg lujiveantaziduafivdeausa diugumuialunisan
» ] »
Friction Hudpafnuluszaueynnfoiieistlasums PAC adhwaufnimda PAC v
o Ja o - £ va & - ;
Wmanavenhdvesdathsafoumnnninine e 185 Wuuesusddaszn i luangaoand

o 3 I )
i ldnudumiums Tva (D) aaniale

gﬂﬁ 2.3 Poly Aluminum Chtoride (PAC)

2.5.3 Poly Ethylene Glycol (PEG)
aq W A Yo o A

Poly Ethylene Glycol (PEG) ihumifildlugaainnssue wiodvniulude Poly
Ethylene Oxide (PEQ) W50 Poly Oxyethylene (POE) Poly Ethylene Glycol Wundadusiald

o oy sy 1 ar Uy sy L -] Ov J
1ANSHINIRRATEITZHIN ethylene oxide U1 puantaveuiune Imiiianuwilaunning
wulugammnssundily niemsiganszqudmiuiwmumurivea ualuilagpiueisgn

o ' ] " A g oA, o § 4 2
unuhdsdmnauignniuiie PAG neninziinnudangudaildussdudnuiiomoiy

,é’ é ot P ~
nnvugathalss Tonilunsnaasmsduni
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gﬂﬁ 2.4 Polyethylene glycol (PEG)

2,54 Guargum
w o ol ] ¢ = & v = =Y
i Iwdnsan1sa steniledlulssnmenme 1s Tnduyan lsalianuue
] b 4
flunsaz@oadmaosuan Tauiailuasi i iinaea udaansonszoed uazdini1d
dfdayovéugﬂ 2 o A o w & A o ¥
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1 Qr =y a ] A ‘a‘ J
Fwduwetwasiauumuiy i ldmsazaroiiauniiaduiu anunilavesmsazaiy

Q@ o J 19 =Y A
sz dvegiugnynil pH na1 anududu n13nau uazaeseynIn disnnudydu

-~ J 2 = J L4 & o o & [ 0’: 1
INUAUA UK TAYDIENT AL 0LIRNVHADY (1099100 0Y Thuas 1 Ui waznuse pH
18529031970 pH 4-10 i ldeusodudma Ing lav 1diludmauann nadriinnumdudu

o v 1 : - o o
vosdian Ins langendidosas 5 aziluadenisduivazmaiana ffvezianuamnselu

¥ [l
msquii Idgagan pil 7.5-9.0

' Guargum

g‘l.lﬁ 2.5 Guargum
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Y P 2 o
3.2 doyanugriumazieluzudulumsesnuuy

Tumsnaassdeanivguiliionarwsdaldiinnuiosns wnfige ivelddsainuos

a = ¥ o ) 1 w .:'\N
annsonruguiledoaie 3914 Smuaitonlude Aol
¥

321 Ysnuveuhludmivguanudusziifsuu 5o ke

322 anuduiiidnieluds wlinnudune 02 bar 519z 1¥anuduiinefinhlsnld
A ¥ o daqy 4
oz Idnamquanuis wenilvineg)

S dgw . da a oy - b

3.23 hilddhniwiigungiilaoszinm 20 °c innnunilavenh
= 2
#i 0.00102 N.s/m

9 = d o 3 9 ~ 5 o 3 14
3.2.4 ¥wedweivila PAC armdudunis  I¥uandmiogh 10, 50 une 100 ppm
13
3.2.5 szoznngalasnii - Yawn o4 m
] k4
3.2.6 nnAduRUgUInAIvEBRT NI 1111 20 mm
¥ :ﬂ d’ P owr
3.2.7 anuganingalasurBan iy 110 cm
1 4 [
3.2.8 anuauanuEvenhlasmsdanaiiiesnaieg

A A o = Y v I-‘_“i
3.2.9 yudsanezyhliinanavewss lunn1egh 0° 3° uag 10°

3.3 MSAIAIRZDDNIUY
o o : Ve o : : d'. a St
‘lumsmmmmﬂm1mi"lﬂa11mu1 'lﬂﬂmuszummuaxumwﬁnwamuam 50 kg
d‘l " r A 1w : : P = d A P o " or - Ey
LWOTI1 1uﬂﬂﬁ'Iﬂ'lfi1ﬂﬁﬂlﬂ1ﬂuu1llﬁzu1ﬂNﬁlJWEl'ﬂl1.lﬂS una'm“laumnmanuumﬁsauau

a iy ¥ Y 4 3 o s o
ﬂﬁﬂﬂ'IﬂTI'lﬂB']ﬂTllﬁ’J‘ﬂQu11ﬂﬂ1ﬂ')1NliQllﬂ%lﬁﬂiuﬂﬂ-ﬂu!ﬁﬂ‘i

3.3.1 BEMUDTAIAIIN
guﬂau“lumsﬁmmmmmﬂﬁaﬂmaummﬁuﬁflumwﬁam
33.1.1 Yomwua
voviaduduguinga 20 mm.
Qmﬂgﬁﬁjﬂﬂ{’lﬁ 20° (n=0.00102 N.(s/m*))
1459599 Re 10,00 —40,000( 19 Re=40,000 Lﬁmmn“l%'nmﬁauﬁqﬂ )
nafldtunsfunn 1 i

3.3.1.1 aumsnly

Re = 3.1)

Q0=Av {3.2)



3.3.1.3 YUADUMTAIHIN

- o I
NAVMIN (3.1) 9217 AN 1den

_ 40,000%0.00102
1,000 0.02

=2.04m/s

NNAUNIS (3.2) 1eM1aTINs valdon

Q:Av

D #(0.02)°

0=

NNAUNTI (3.3) nmznwmmmﬁqmsmfflé’inn
V =0 x Al =6.4056x107" x 60 =0.0384m"’
NAUMS (3.4) yunvesi1dnn
m= p¥ =1000x0.0384

m =38.4kg
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(3.3)

(3.4)

% 2.04=64056x10""m’ /s
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3.3.1.4 FAaIUUBINORIILI NITHANHV

aumsniFlumsdaumdadiu

w0 = J] 9f = d o
dad1uh 10 ppm vzAve ldnedes 0.5 NTy

10 x
10° 50
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i hitp://www.engineeringloolbox.com/water-dynamic-kinematic-viscosity-d_596.html

Temperature (t) Dynamic Viscosity { £/) Kinematic Viscosity (v)
(‘¢) (Nxs/m*)x10™ (m* /5)x10°°
0 1.787 1.787
5 1.519 1.519
10 1.307 1.307
20 1.002 1.004
30 0.798 0.801
49 0.653 0.658
50 0.547 0.553
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10 ppm 50 ppm 100 ppm
0 2.26 5.64 9,25
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10 3.53 11.29 17.72
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