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1. GIOI THIEU CHUNG:

T6 hop dung dich surfactant - couterion
dugc nhidu cic cong trinh nghién ciru cong
nhan 1a chit giam lyc can hitu hiéu trong cac
dong chay rdi [1]. Tuy nhién cac co ché vé
hién twong giam lyc cén cla t6 hop dung
dich surfactant nay van chwa dugc hiéu day
du. DO nhét truot cta dung dich 1a mot yéu
t6 lién quan dén sy giam luc can nay. Viéc
xéc dinh do nhét truot chét long giam luc
can surfactant 13 can thiét. Loai chat long nay
1a chit 1ong phi Niu-ton, nén d¢ nhét cua n6
thay d6i khi img suét truot tic dung 1én dong
chét 10ng thay d6i. Ngoai ra do nhét t6 hop
dung dich surfactant ciing thay doi véi cac
hinh dang, cAu hinh dong khac nhau, nhiét d
khac nhau...

2. PHUONG PHAP NGHIEN CUU:

Trong nghién ctru nay, do nhot cia mot
s6 t6 hop dung dich giam lyc can surfactant
s& dugc khao sat bang phuong phap thuc
nghiém sir dung dong trong dng tron dudng
kinh nhé. Mach thi nghiém dugc m6 ta nhu
(hinh 1). Ong thi nghiém 5 ¢6 mit cat hinh
tron, voi duong kinh 3,3mm duoc dat ngap
trong bé chua dung dich thi nghiém 1. Trén
than duong 6ng thi nghiém dugce khoan cac
16 duong kinh 0,2mm, cich déu nhau mot
doan 0,02m. Sensor cam bién ap suét
Validyne (M¥) 6 duoc lip v6i hai 15 khoan
lién tiép dé do chénh léch ap suét giira hai
diém do. Sé liéu do dugc luu vao may tinh
thong qua mach thu thap dir li€u Aduino
DrDaQ (Anh). Mot bom canh dan bang
thép khong gi dugc st dung dé tudn hoan
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dung dich trong mach thi nghiém. Do dong
chay qua dng nho, mot sensor do luu luong
theo phuong phap Coriolis duoc sir dung dé
xac dinh luu lugng cua dong chay trong
mach thi nghiém. Dé thay déi luu luong
dong chay trong hé thong, bién tan 3 dugc
sir dung dé diéu chinh tan sé cua bom.
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Hinh 1. So @6 mach thi nghiém
1- bé chira dung dich, 2- bom, 3- bién tan;
4- sensor lheu lweong; 5- ong thi nghi¢m,
6- sensor ap suat; 7- duong o ong dan;
8- bo chuyen doi tin hiéu; 9- bo mach aduino;
10- may tinh

Hai t6 hop dung dich surfactant-counterion
thi nghiém dugc st dung 1a 500 ppm x1 va
800ppm x10. Chét surfactant dugc str dung 1a
loai cetyltrimethylammonium bromide (CTAB)
surfactant. Counterion dugc st dung 1a sodium
salicylate (NaSal). Cac t6 hop dung dich thi
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nghiém dugc duy tri ¢ nhiét d6 20°C + 1 trong
subt qua trinh do. Toan bd thi nghiém duoc
thuc hién véi cac thiét bi sin c6 tai phong thi
nghiém k¥ thuat hé thng cong nghiép, thude
bd mon ky thuat hé théng cong nghiép, Trudong
dai hoc Thuy lgi (hinh 2).

Hinh 2. Hé thong thi nghiém

3. KET QUA NGHIEN CU'U:

Kiém tra hé théng thi nghiém voi nude sach.

Trudc khi tien hanh do d§ nhét cac to hop
dung dich surfactant, hé thong thi nghiém sé&
dugc kiém tra bang cach do hé s6 ma sat cua
nudc sach chdy trong thanh ong va so sanh
v6i ly thuyét. Theo li thuyét, hé s6 ma sat ctia
dong chay tang trong Ong tron ctia nudc (chat
long Niu-ton) duoc tuan theo quan hé 64/Re,
voi Re 1a s6 Reynolds dugc xac dinh theo do
nhdt cua nudc Re _vDp :E. Dé xac dinh

n 1Y

hé sé ma sat cua dong chat long trong dng,
2.Ap.D
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str dung cong thirc sau: 4 =

Trong do :

v - Vén téc dong trong dng (m/s)

p - Khéi luong riéng nudc,

L - Khoang cach 2 diém do (m)

1~ Po nhét dong luc hoc (mPa.s)

D - Puong kinh dng thi nghiém

Két qua do duoc thé hién trong dd thi
dudi day.
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Hinh 3. Moi quan hé gitta hé so ma sat
cua nudc voi so Reynolds dwgc xdc dinh
trong ong dwong kinh 3,3mm

Tir @b thi & (hinh 3) cho thay hé s6 ma sat
ctia nudc khi do trong dudng ong 3,3mm,
gin nhu sat voi duong laminar theo ly
thuyét. Nhu vay hé thong thi nghiém cé thé
ding dé do d6 nhét t6 hop dung dich giam
Iuc can surfactant.

Két qua thi nghiém do d6 nhét cac t6 hop
dung dich giam lyc can surfactant.

Str dung phuong trinh Hagen-Poseuille, d§
nhét ciia dong chét 1ong thi nghiém duoc rat
ra nhu sau
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Trong do:

p - Do nhét dung dich (mPa.s);

R - Ban kinh 6ng thi nghiém (m);

AP - Chénh léch ap suat giira hai diém do;

Q - Luu luong dong trong 6ng thi nghiém

L - Khoang cach 2 diém do (L= 0,02m)

Nhu da dugc biét rat rd, nudce 1a mot chat
long Niu-ton, d6 nhét cua nd khong thay doi
dudi tac dung ctia (mg sudt trugt thuong xuét
hién khi xay ra sy chay. P9 nhdt cua nudc co
thé tim thay ¢ nhiéu tai liéu da cong bd. Vi
du do nhot dong lyc hoc (46 nhot trugt) cua
nudc ¢ nhiét ¢ 20°C 1a 1,0016mPa.s [2].
Tuy nhién véi chat léng giam lyc can
surfactant 13 loai chit long phi Niu-ton ma
tde do trugt phu thude tng suét truot, thoi
gian trugt... Do d6 d6 nhot cia cac loai dung
dich nay khong phai 1a hang sb khi cic toc
d0 truot khac nhau.
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Hinh 4. M6i quan hé giita dé nhot
va toc do truot cua cac to hop dung dich
gidm luc can surfactant

Két qua thi nghiém da cho mdi quan hé do
nhét truot cia hai to hop dung dich giam lyc
can surfactant v6i van tde truot duge thé hién
trong do thi & hinh 4. D4i v6i t6 hop dung
dich surfactant 500ppm x1, khi tdc do truot
(shear rate) tang, thi d§ nhét (viscosity) truot
clia né giam. Trong khi d6, t6 hop dung dich
surfactant 800ppm x10, cho thiy sy thay ddi
d6 nhot bat thuong khi thay doi toe do truot.
Véi toe do truot dudi 200 (1/s), dd nhét cua
t6 hop 800ppm x10 ting. Nhung do nhot
truot nay lai giam dan khi tang tbe do truot
1én tir trén 200 (1/s).
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4. KET LUAN:

Str dung dng capilary dé do d6 nhét truot ciia
céc t6 hop dung dich giam luc can surfactant da
duoc thuc hién tai phong thi nghiém k¥ thuat hé
théng cong nghiép, truong dai hoc Thuy loi.
Két qua thi nghiém cho thdy sy thay d6i do
nhét truot khac nhau gitta hai t6 hop dung dich.
Két qua nay chimg to dic tinh rheology (luu
bién) cia hai t6 hop dung dich khong gibéng
nhau. Té hop dung dich 800ppm x10 cho su
thay ddi dic tinh rheology bét thudng dudi anh
hudng ciia ing suat truot. Két qua van can phai
tiép tuc duoc nghién ctru dé hiéu rd hon anh
huéng ctia trugt 1én cac t6 hop dung dich giam
luc can surfactant.
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