BAI BAO KHOA HQC

- KHAO SAT THU'C NGHIEM CAC YEU TO ANH HUONG
PEN KHA NANG GIAM LUC CAN CUA DUNG DICH SURFACTANT

Nguyén Anh Tuin®, Nguyén Trong Diing*

Tom tit: Hién twong giam lwc can cia dung dich surfactant trong dong chdy réi bi anh hwéng boi
nhiéu yéu t6 nhw nhiét dj, dwong kinh ong, nong dé counter-ion, 16i vao. Trong nghién ciu nay tdp

trung vao viéc khdo sdt cac danh hwong ciia dwong kinh ong va nong d surfactant, counter-ion dén kha

nang giam lwc can cia dong dung dich surfactant trong dwong ong ¢6 mat cdt hinh tron. Két qua thuc

nghiém dung thdo ludn vé kha ndng ing dung hién tiwong gidm lyc can ciia cdc dung dich surfactant

trong cac diéu kién khac nhau.

Tir khoa: giam Iyc can, surfactant, dong chay rdi, duong kinh 6ng, counter-ion.

1. PAT VAN PE

Giam luc can 1a hién twgng ma sat cia dong
chat long chay rdi trong duong dng giam khi
thém mot lugng nho chat phy gia trong dong
chay. Khi d6, ton that ap suat trén duong Ong
van chuyén giam, diéu nay dong nghia voi niang
lugng yéu cau dé van chuyén chit long ciing
giam, hay néi cach khac 1a céng suat ciia bom
giam. Hai loai phu gia giam lgyc can thuong
duoc st dung 1a cac chat polymer va cac chét c6
hoat tinh bé mit surfactant. Hau hét cac nghién
clru d4 céng bb déu cho rang voi dong chay rdi
khi sir dung phu gia polymer déu khong co hién
tuong giam luc can trong khu vuc dong c6 ung
Suat trugt cao do cac phan tor polymer da bi
thoai bién khi chiu Ung suét trugt cao. Céc chit
surfactant lai ¢ ciu trac nano c6 kha ning tu
sua chira sau khi chiu tGng suét trugt cao cua
dong chay rdi nén duy tri dugc kha niang giam
luc can. Vi vay, dung dich surfactant thuong
duogc st dung lam phu gia giam luc can trong
cac hé théng tuan hoan kin. Tuy nhién, kha ning
giam lyc can cua dung dich surfactant chiu anh
huong cua rat nhiéu yéu t6 nhu: nong d6 dung
dich surfactant, counter-ion, mat cit hay dudng
kinh 6ng,... Muc dich cua nghién ciu nay la
khao sat thuc nghi€ém anh huong cua duong kinh
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ong va ndng do surfactant, counter-ion dén hién
tuong giam lyc can cua chit c6 hoat tinh bé mat
surfactant ddi voi dong chét 1ong chay rdi trong
ong tron kin.

2. THIET LAP THi NGHIEM

2.1. M6 hinh thi nghi¢m

Nguyén Iy van hanh cia hé thong: dung dich
trong bé chtra dugc bom (str dung bién tin diéu
chinh van tbc bom) qua éng din (bo do luu
lugng) téi cac dng can do (ong @18, @24). Tai
day, cam bién ap suit do do chénh é&p giira 2
diém nhat dinh trén ng, khoang cach L = 0.5m,
va truyén dir liéu vé thiét bi chuyén dbi, thiét bi
xt 1y dir lidu két ndi véi may tinh va st dung
phan mém Picolog6
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Hinh 2.1. Mach thi nghiém
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Hinh 2.2. Hinh dnh thuc té ciia thi nghiém

2.2. Dung dich sir dung trong thi nghiém

Dung dich thi nghiém d& duoc chuén bi 14 hoat
chat bé mat Surfactant, surfactant ion duong
oleyl-bishydroxyethyl-methyl-ammonium chloride
(Ethoquad O/12) dugc san xuat boi cong ty Lion
(Japan), ham lugng 75%. Counter-ion (NaSal) la
san phdm cta cong ty Sigma Aldrich (Germany),
ham luong 99.5%. Su két hop giita surfactant va
counter-ion duoc mo ta néng do surfactant x sd
Mol phén tu. Trong nghién ctu nay, chdng toi sir
dung mét t6 hop surfactant véi ndng d6 500 ppm
két hop véi counter-ion ¢d nong d6 1an luot gap
gip 0.5, 1 va 10 lan theo phan tir Mol. Ky hiéu cua
t6 hop dung dich thi nghiém 1a 500ppm x0.5,
500ppmx1 va 500ppmx10, va con st dung dung
dich néng d6 800ppm x 10. T6 hop dung dich
surfactant dugc pha bang nudc may tir ngudn cung
cap cua thanh phd da duoc loc sach. Sau khi pha
ché xong, dung dich thi nghiém dugc giit trong
thoi gian 24 gio dé dam bao can bang li hoa trude
khi str dung.

2.3. Reynolds va hé s6 ma sat

T co s¢ 1y thuyét, c6 thé nhan ra rang giam
lyc can phu thudc vao 2 yéu té: S& Reynolds va
hé sé ma sat. S& Reynolds dwgc dinh nghia theo
cong thuc:
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O (1)

Trong do: vy -

(m?%s); D - duong kinh dng, (m); V - van toc trung
binh, (m/s).

Hé s ma sat A duoc tinh theo cong thuc:
_D 2Ap

L ey @
Trong d6 Ap 1a 6 chénh &p giita hai diém do co
khoang cach L.
O ving chay ting, dung dich surfactant chua cho

dd nhét dong hoc cua nudc,

thdy su giam hé sb ma sét, tai day hé sé ma sat dugc
xac dinh theo cong thic:
_ 64
Re, 3)
Ti 1& giam luc can véi dong trong éng chay rdi
dugc tinh theo phan trim (%) nhu sau:

DR(%) = ’1/1’1 100

s (4)

Trong d6 As va A twong tng 12 hé sé ma sat cua
nudc va cia dung dich giam lyc can.

Trong ving chay rdi, hé s6 ma sat ciia nude xac
dinh theo cong thirc Blasius:

A=0,3164 Re V4 (5)

Zakin d& xay dung duong tiém can giam luc can
I6n nhat d6i voi dung dich giam lyc can surfactant
(J. L. Zakin, 1996):

A1=126 Re %% (6)

Nhiét d6 thiét 1ap cho nudc la 31°C, d§ nhot
tuong tmg 12 : 0,7672 x 10° (m?/s)

3. KET QUA VA THAO LUAN

Tién hanh thi nghiém ta do dugc cac dai luong
luu lugng Q, d6 chénh &p Ap, tinh dugc cac gia
tri A va Re theo cong thic (1) va (2), dong thoi
chon cac gia tri Re va tinh A theo cdc cbng thuc
(3,5,6), st dung excel v& cac dd thi ¢ dang duong
logarit (duwong thang) nham thuan tién cho qua
trinh nhan xét két qua khao sat, cu thé ting
truong hop nhu sau:

3.1. Anh huédng ciia ndng dd dung dich

Két qua nghién ctru vé anh hudng ciia nong do
dung dich dén kha nang giam luc can cia dung dich
surfactant dugc mo ta trén cac hinh sau:
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Hinh 3.1. Anh huéng ciia nong do Surfactant va Counterion

Khi tang nong d¢ Surfactant hay Counterion thi
hé s6 ma sat giam hay giam Iyc can tang. Hinh 3.1
cho thay dung dich 500ppm x 0,5 1am xuat hién
giam Iyc can trong ong @18 tir Re khoang 14000 va
tang 1én t&i gia tri Re khoang 28000 thi khdng con
hién twong giam luc can (trd vé& véi duong blasius),
trong d6 giam hiéu qua nhat véi Re khoang 20000;
V6i dung dich 500ppm x 10, ta thiy giam luc can tot
hon rat nhiéu, tuy nhién chua dat téi duong Zakin.
Dung dich 800ppm x 10 tir Re khoang 11000 va tang

Ién vuot qua ngudng do cua thi nghi€m, hiéu qua
nhat véi Re khoang 80000, dung dich ndy cho két
qua giam lyc can gan t6i tiém can Zakin. Nhan xét
tuong ty voi 6ng @24mm dén kha nang giam lyc can
cua dung dich surfactant.

3.2. Anh hwéng ciia duong kinh 6ng

Két qua nghién ciu vé anh huéng cua duong
kinh dng dén kha nang giam luc can ciia dung dich
surfactant dugc mo ta trén cac hinh sau:
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Hinh 3.3. Anh huong cia dwong kinh ong
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Hinh 3.4. So sanh gia tri giam liec can theo % ciia cdc dwong kinh ong
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Biéu d dung dich 500ppm x 10 hinh 3.3 cho
thdy véi dung dich ¢ cling nong d6 500ppm x 10,
6ng c6 duong kinh 16n hon (24mm) giam lyc can
tir gia tri Rew khoang 16000 nhung 6ng nho
18mm bit dau giam tir gid tri Rew nho hon,
khoang 11000, tuy nhién éng 24mm lai cho két
qua giam luc can sau hon (tai Re khoang 32000)
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so v6i 6ng 18mm. Nhin vao biéu d6 %DR cho
thdy ong 24mm giam lyc can hiéu qua hon véi s6
Rew 16n va nguoc lai kém hon véi sé Rew nho.
Véi dung dich co cung nong d6 Counterion 1a
800ppmx10, két qua vé anh huong ciia dudng kinh
dng dén giam lyc can ciing tuong tu.
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Hinh 3.5. Anh huéng cia dwong kinh ong
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Hinh 3.6. So sanh gia tri giam liec can theo % ciia cdc dwong kinh ong

Céc biéu d6 hinh 3.5 cho thiy két qua tuong tu
trén, voi dung dich cling néng d Surfactant, ong
c6 duong kinh 16n giam lyc can it hon 6ng co
duong kinh nhoé véi cac gia tri Rew nhd, khi Rew
taing dén mién gia tri nhat dinh, dng 16n lai gidm
luc can hiéu qua hon.

4. KET LUAN

Nghién ctu cho thiy rang khi st dung dung
dich giam luc can surfactant va counterion lam
Xuat hién sy giam hé s6 ma sat A trong dong chay
réi. Mirc d6 giam ma sat thay d6i khi sé6 Reynolds
ting va khi thay d6i nong d¢ surfactant,
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counterion, duong kinh dng. Dung dich c6 nong
d9 surfactant hodc counterion cao s& giam luc can
t6t hon dung dich ndng d6 thdp. Dung dich
800ppmx10 cho két qua giam lyc can sat véi
duong Zakin. Ong c¢6 duong kinh 16n hon cho
hiéu qua giam lyc can nho hon 6ng c6 duong kinh
nhé véi cing mot mién gia tri Rew thap, khi Rew
taing dén gia tri 16n hon thi 6ng co duong kinh
I6n lai cho kha nang giam lgyc can hi¢u qua hon
6ng nho. Nhitng két qua nay gop phan vao viéc
tmg dung cong nghé giam luc can khi van chuyén
chat long trong 6ng kin hiéu qua hon.
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(J.L.Zakin, J.Myska, and Z.Chara), New limiting drag reduction and velocity profile asymptotes for
nonpolymeric additives systems, AIChE J., vol. 42, no. 12, pp. 3544-3546, 1996.

Abstract:
EXPERIMENTAL SURVEY OF INFLUENCE FACTORS
TO THE POSSIBLE POSSIBILITY OF SURFACTANT SOLUTION

The decrease in drag of surfactant solution in turbulent flow is affected by many factors such as temperature,
pipe diameter, counter-ion concentration, entrance. In this study, the focus was on investigating the effects of
tube diameter and surfactant and counter-ion concentrations on the ability to reduce the resistance of
surfactant solution in a circular cross-section. Experimental results are used to discuss the applicability of
the reduction of drag resistance of surfactant solutions under different conditions.

Keywords: The decrease in drag, surfactant, turbulent flow, pipe diameter, counter-ion.
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