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KHAO SAT THUC NGHIEM GIAM LUC CAN BANG CAC CHAT PHU GIA
CUA DONG CHAY ROI TRONG ONG MAO DAN (CAPILLARY)

Nguyén Anh Tuén'

Tém tat: Giam lyc can dong chay roi ciia cdc dung dich surfactant da dwoc khdo sat bang thue
nghlem trong ong mao dan (capillary) véi dtfo’ng kinh trong 0,9mm. Két qua thuc nghiém da cho
thdy sw xudt hién giam lyc cdn trong cdc 16 hop surfactant véi counterion dwoc khdo sdt. Nong do
counterion ciing dnh hwong dén mirc do gidm lyc can cia cdc dung dich surfactant. Té hop
surfactant 500ppm x20 cho sw giam lwc cdan lén dén gan 40% tai vmg sudt trieot 16n hon 300 N/m’.
Dung dich véi chdt phu gia éng nano cdc-bon ciing dwoe ding trong nghién ciru giam liee can nay.
Két qua cho thdy éng nano cdac-bon ciing gdy ra hién twong giam lec can trong dong toc do cao
trong 6ng mao dd?a (capillary). Tuy nhién két qud van con nhiéu han ché can dwoc khdc phuc trong

cdc nghién cuu tiép theo.

Tir khéa: Ong mao dan, lyc can dong chay 16i, surfactant, Nano carbon.

1. GIOI THIEU CHUNG

Giam luc can dong chay rdi bang chat phu
gia da nhan duoc sy quan tam rat 16n caa nhiéu
nha khoa hoc trong hon ntra thé ky qua vi né
gitp tiét kiém ning lugng ciia bom trong qué
trinh van chuyén dong chit long. Hién tuong
giam ma sat da xuét hién khi thém mot lugng
nho nhat dinh chit phu gia vao trong dong chit
16ng chay rdi. C6 ba loai chat phu gia giam luc
can chii yéu 1a polymer, surfactant va sgi. Hau
hét cac nha nghién ciru di khang dinh chét phy
gia polymer khong gay ra sy gidm luc can dong
chay réi trong ving (mg sut trugt 16n boi vi
polymer bj thoai bién khi chiju ung suét truot
cao. Do d6 cac chit phu gia polymer khéng
duogc dung dé nghién ctru giam luc can trong
khu vic ¢ tng sut trugt cao. Cac chat phy gia
surfactant c6 wu diém hon polymer bai vi cac
cau tric nano cua chung cé thé ty sir chira sau
khi bj pha v& dudi Gmg suit truot cao. Uu diém
ndy cua cac chit phu gia surfactant c6 thé rat
hira hen cho cac dong c6 tng suit cao nhu dong
trong cic Ong c6 duong kinh nhé nhu dOng
capillary hay trong cac cong nghé boi tron. Mot
loai chit phu gia khic ciing dugc quan tim
trong nghién ctru ndy dng nano cac-bon (carbon
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nanotube) bdi vi dng nano cac-bon co thé dap
cac xody rdi trong dong chay.

Dong trong dng mao dan (capillary) duoc st
dung rat thong dung trong cac may moc va hé
thong co khi nhu trong bd tich ning ciia hé
théng diéu khién thay luc, hay ung dung trong
viéc boi tron cic bd phan chi tiét may trong
cong nghiép, may moc thiét bi xay dung. Trong
nhitng tng dung nay thi diéu kién 1am viéc luén
& diéu kién ung suit truot cao. Nhirng loi thé
ctia chit giam luc can surfactant s& c¢6 nhiéu hitu
ich véi cac tmg dung & cac khu vyc Gng sut
truot cao nhu dong capillary.

Muc dich cta nghién ctiru nay 1a khao sat thuc
nghiém hién twong giam luc can cua céac chit
surfactant va 6ng nano cdc-bon trong Ong
capillary c6 dudng kinh trong xdp xi 0,9 mm.
Ching toi cling da khao sat hé s6 ma sat dong
trong dng véi chat 1ong 1a nudc va so sinh véi cic
loai dung dich giam lyc can duogc nghién curu.

2. MO TA MACH THi NGHIEM VA
VAT LIEU THi NGHIEM

2.1. Vat li€éu thi nghiém

Trong nghién clru nay ching t61 st dung hai
loai chat phy gia dé thi nghiém giam lyc can
trong 6ng capillary. Chit phu gia thir nhit 1a
hoat chit bé mat surfactant loai Ethoquad 0/12
két hop véi mubi sodium salicylate sir dung nhu
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1a déi ion (counterion). T6 hop surfactant va
counterion dugc pha v&i nudc dé cb hai té hop
dung dich thi nghiém cing c6 nong do
surfactant 1a 500 ppm, va ndng do counterion
tudng ung gap mudi 1an va hai muoi 1an ndng
dd phan tir surfactant. Sau day ky hi¢u la
500ppm x10 va 500ppm x20. Chat phu gia tht
hai 13 6ng nano cac-bon (carbon nanotube) duoc
pha voi nude véi né)ng do 0,5%, sau day ky hiéu
la VGCFX-0,5%.

2.2. Mach thi nghiém

So dd mach thi nghiém duoc bd tri nhu
trong Hinh 1 bao gébm mdt pittong dich
chuyén tinh tién & bén trong xilanh. Mot dong
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Hinh 1. So d6 mach thi nghiém

dung tac ddng vao can pittong lam cho pittong
dich chuyén tinh tién trong xi lanh. Téc do
chuyén doéng cua pittong duoc dwgc ghi lai
thong qua mot ngudn laze két ndi dong bo véi
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Hinh 2. Pau ldp éng capillary

Hinh 2(a) 12 bén doan éng capillary bang
thép khong gi duong kinh trong 0,9 mm voi cac
chiéu dai twong img L1 = 39,45 mm, L2 = 54,25
mm, L3 = 62,25 mm va L4 = 75,35 mm. Keo
dugc st dung dé gan bdn doan dng capillary véi
bbn dau lap 6ng capillary dam bao khong bi ro
ri khi chiu 4p sudt cao. Chiing t6i ché tao cac
dau lap éng capillary bang vat liéu bang dong
nhu hinh 2(b). Bé dan dung dich ra sensor do ap
suét, chung t6i tao mot duong thong véi khoang
chita dung dich phia truéc 6ng capillary nhu

trong hinh v&. Cac gia tri 4p suit duoc do tai 16
vao ong capillary s& duwoc ghi lai khi két ndi véi
déng b voi may tinh. Toan bo mach thi nghiém
dugc thuc hién trong phong c6 nhiét do duoc
duy tri & nhiét do 20+/-2 do C.

3. KET QUA VA THAO LUAN

Véi thiét ké thi nghiém nay, chung t6i s& do
ap suét tai 16i vao cua mdi dng capillary. Do bdn
dng capillary c6 chiéu dai khac nhau nén ap suit
tai clra vao tai timg 6ng s& khac nhau. Dé xic
dinh sy chénh 1éch ap sudt ( P) giita cac chiéu

92 KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 65 (6/2019)



dai dng khac nhau, ching t6i st dung phuong
phap v& biéu db Bagley (Bagley plot) [1].
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Sau khi da xac dinh dugc chénh léch ap Sudt
v6i cac chiéu dai 6ng khac nhau, hé s ma sat
(A) thanh 6ng s& dugc xac dinh theo cong thirc
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Trong d6: A: Hé s6 ma sat thanh dng

AP: Chénh 1éch (giam) ap suat do khac nhau
vé chiéu dai ong

d: Puong kinh dng
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Hinh 4. Méi quan hé giita hé sé ma sdt thanh
ong va so Reynolds

Hinh 4 thé hién moi quan h¢ gitta hé s6 ma

sat thanh 6ng va s Reynolds (¢ diy s
Reynolds dugc xac dinh dya trén d§ nhot cia
nude). Ca ba dung dich déu thé hién hé s6 ma
sat thanh 6ng giam khi s6 Reynolds khoang
3000. Tuy nhién sy giam ma sat thanh dng trong
dung dich éng nano cacbon khong nhiéu. Dung
dich surfactant 500 ppm x20 cho thdy hé sb ma
sat thanh ong tiép tuc giam khi sb Reynolds 1én
dén 10000.

Hinh 5 biéu dién mbi quan hé giita phan trim
giam lyc can véi ung suét truot. RS rang dung
dich surfactant 500 ppm x20 cho kha nang giam
luc can 16n & ang sut truot 16n dén 300 (N/m?).
Hai dung dich con lai khong thé hién giam luc
can & tai gia tri ung suat truot nay. Nong do
counterion ciing anh huéng dén phan tram giam
lyc can cua dung dich surfactant.
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Hinh 5. Phan tram giam lwc cdn ciia cdc
dung dich trong ong capillary

4. KET LUAN

Trong thi nghiém khdo sat gidm luc can
trong 6ng capillary, cic dung dich thi nghiém
déu cho két qua giam luc can. Dung dich
surfactant 500 ppm x20 c6 kha nang giam luc
can & ung sudt truot 1én dén 300 N/m2. Anh
hudng cua counterion 1én kha ndng giam luc can
cua cac dung dich surfactant da dugc quan sat.
Giam luc can cua dung dich dng nano cacbon 5%
v6i nudec (VGCFX--0,5%) khong thé hién su
giam lyc can ¢ khu vuc tng sut truot 16n. Céc
diéu kién thi nghiém va néng dd cua dung dich
dng nano cacbon v&i nudc can phai duoc tiép tuc
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cai thién trong cic nghién ctu tiép theo dé dat trién khoa hoc va cong nghé Qubc gia
duoc kha ning giam lyuc can tét hon. (NAFOSTED) trong dé tai mi s 107.03-
* Nghién clru nay duoc tai trg béi Quy Phat  2018.21
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Abstract:
INVESTIGATING AN ADDITIVE DRAG REDUCTION OF TURBULENT FLOW IN
CAPILLARY TUBE

Turbulent drag reduction of surfactant counterion combinations was experimentally investigated in
a capillary tube with diameter of 0.9 mm. The results showed that the drag reduction was existed in
the surfactant counterion combinations. The counterion concentration was influenced in the drag
reduction ability of the combinations. The surfactant counterion combination 500ppm x20 showed
the drag reduction of 40% at the shear stress of 300 N/m’. In the experiment of capillary tube, the
drag reduction of water-nanotube solution (VGCFX-0.5%) was not achieved in the high shear flow.
Its concentration and experimental conditions should be improved to get better in drag reduction.
Keywords: Drag reduction, Surfactant, Nano carbon, Energy saving
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