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VAN DE NGHIEN CUU TINH XUC BIEN
CUA DAU THO CAC MO XNLD “VIETSOVPETRO”

HA VAN BfcH

1. MO DAU

Phin 1én cdc hé chit 1dng phi Niu-ton ching ta thwdmg gip trong nginh céng nghiép diu khi
12 cdc hé thé huyén phi hay phin t4n, di d6 12 dung dich khoan hay 13 du thd ¢6 chira paraffin.
Trong diu khi nhigt 5 gidm x4y ra qud trinh k&t tinh paraffin, d3n tién 13 cic tinh thé paraffin
riéng 1¢ sau chdng lién k&t lai véi nhau tao thinh ciu tric mang ¢é dang cinh ciy. Va nhw viy
din chuyén tir thé phin tin tw do sang thé phin tdn lién k&. Kich thwéc mang phu thudc vio
bin chit cda chinh d%u thd v cé tinh quyét dinh dén d6 bén co hoc cla mang. Dbng théi né
ciing x4c dinh phin dng cla diu lén inh hudng nhing tdc d9ng bén ngoai. Sw thay ddi 46 bén
¢o hoc cda hé chit 1ong phi Niu-ton theo th¥i gian dwéi tic ddng khang ddi cda ngoai lwe goi 1
tinh xic bién cia chit 1dng va ban thin chit 1dng d6 dwye goi 13 chdt 1dng xiic bidn.

Tinh xtc bi€n (thixotropy) cda cic chdt 1dng phi Niu-tom cé ¥ nghia quan trong khdng nhirng
d6i véi cde nha nghién cdu ma cdn thu hit sw chi ¥ d4ng ké cda cic nha sdn xuft nginh dBu khi
vi dé 13 thwe t€ khdng thé bd qua. _

Theo cic téc gid [1, 2, 3, 4, 5] thi tinh xtc bifn cda chdt 1éng phi Niu-ton ¢6 thé dwoe nghién
cia bing ba phuong phap chinh dwa trén cic co sd sau:

1. Hién twong tré (hysteresis). Mifc d5 xdc bién djc trung bdi dién tich g1cr1 han gma dwdmg
cong chiy l&n vi xudng.

2. Hién twong tai tz_a.o cdu tric (sw gia ting dc_x bén co hoc cla mang tinh thé) khi chuyén ti
vén t3c bién dang cao xuéng thip hojc nging hin tic dong.

3. Sw bién 431 cda Ymg suit trwgt r cda chit 1dng theo t.hcn gian & gid tri vin t6c bién dang
khéng d4i.

Phén tich cic phwong phip trén thiy ring, néu nghién ctu theo phwong phip 1 ching ta s3
g3p khé khin khi cin thiét phdi ddnhk gisd qud trinh v@ lwong, mit khdc do han ché v8 thi gian
nghién ctu ta khong thé dat dwoc gid tri #ng suit trwot cin bing, vi viy khdng cho phép tién
hanh cic dy dodn xa hon vwgt ra ngodi pham vi khudn khé thi nghi¢m. Cén cdc phwong phép 2
v 3 phin ndo khic phuc dwge cic nhuge diém cda phwong phiap 1.

Muc dich cda cdng trinh nghién céu niy 13 dya trén co sd cic s8 lidu thye nghidm bing cdc
phwong phip di din thi tim dang t6ng quét clla mdi lién hé gifta Gng suft treot cia chit ldng
xdc bién vi th¥i gian. Vin d8 twong tw 43 dwoc nhigu nhi nghisn céu xem xét. Ching han, theo
[1] 4 nhét thay ddi theo thai gian theo quy lugt him s8 mi:

t = Aexp(—n/B) (1.1)
hoic [3] Gng suflt trwgh theo hyperbol dang:
r=r(t=0)[(t +1)/85) ° (1.2)
& diy:
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- A, B, ty, t, : cdc hing s8 chi phu thudc vio dic tinh cda hé chit long.

-1, 7 : twong ¥ng 13 @ng suft trowet vi 45 nhét.

- t: th¥i gian

Thwe nghiém cho thiy ring, dwdi tic dung khdng d6i cda ngoai lwe, ing suit trwet cda chit
ldng xic bi€n sé gidm din theo thoi gian vi dat gid tri cin bing & mét thi diém nio d6. Nhung,
¥ diy chifing ta cin phin biét hai pham tri: pham trd thwe t€ v3 pham tri Iy thuyf. VE mis
I thuy&t thi gi4 tri cin bing cla Gng sudt trwgt chi cé thé dat dwpe sau mdt thiri gian tdc ddng
rit dai. Trong khi 46, trang thai cin bing dwoc ghi nhin bing cic phwong tién do dac, c6 thé
lat dwoc sau mét khodng théi gian thwe t&€ ngin hon. Ngoii nh&ng yfu t4 khdc nhw ban chis
:da chit 1dng va gid tri cda vin t8c bifn dang ra, nd chi phu thudc vio dd chinh xdc cha thidt bi
73 mdy méc ding d€ nghién cru. D& chinh xdc clla thi€t bi thi nghiem cing cao thi sy khéc bigt
fitta hai pham trit d6 cing nhé. Vi nhw viy bifu thitc difn t4 tinh xic bifn cda chit 14ng thda
nian dlrcfc hai yéu ciu chinh:

- O théi didm ¢ = 0 dng sudt trweot dong bing g1é trj ban d3n,

- O thai didm ¢ r&t 16m thi #ng sudt trwgt dat t&i gid tri cin bing.

Tém lai, him s8 d6 phdi cb tiém cin 13 dwomg song song véi truc thi gian va bidu thi gid trj
:an bing cda tmg suit trwgt. N&u thé thi nhing bidu thitc néu trén khéng thé ddp dng dby dd
:dc doi héi dwa ra.

2. PHUGNG PHAP VA KET QUA NGHIEN CGU

Cic thf nghiém xéc dinh dmg suft trwgt dwee tidn hinh & XNLD “Vietsovpetro” trong dign
kién v3n tdc bifn dang khéng d8i trén mdy do d6 nhét kifu rd - to Rotovisco RV-20 cia hing
HAAKE (Tiy Dic). Mdiy gbm b§ do M5, bs di€u khién Rotovisco-20, bd chuyén déi tin hiéu
Rheocontroller RC-20, m4y 6n nhiét va mdy vi tinh ¢4 trang bi phin mém HAAKE rot 3.0, tu
18ng kifm sodt toan bd qua trinh thi nghiém. M4y cho phép lap trinh d& ditu khitn t3c db lam
anh miu diu trong may, thay ddi vin t8c bién dang mdt cich lién tuc, tiy y va 4n dinh théi gian
:hi nghim.

Quy trinh thi nghiém tién hinh theo trink tw sau:

M3u diu v camera chira min cda miy dwoc nung Ién 45°C. Tiép dén cho miu vio méy, cho
ndy chay véi vin 8¢ bidn dang va t3c 6 lam lanh mia nhw 43 dit trwée trong chwong trinh.
£hi nhist 5 dat gid tri 22 hojc 24°C thi gitt miw & nhidt 48 nay vi tip tuc cho mdy 1am vige.
Jéc gid tri dng suft trwgt dwoe may vi tinh tw ddng ghi lai theo thei gian vA nhist 5. Nhing 3
i¢u 44 s8 ding d@ xt Iy sau ndy.

Chéng t5i 44 ti€n hianh nhigu thi nghiém v&i cdc didu kién khéc nhau;

- vén t8c 13m lanh miu: 0,15 - 0,75°C/phit;

- vin t8c bién dang: 0,7 - 50 1/s;

- thoi gian tdc déng tinh tir thei diém nhigt ¢6 miu dat 22 holc 24°C;

- chuyén d8i vin t&c bifn dang tir cao xudng thip;

- tal tdc ddng bing cich cho mdy 1dm viée tré lai san khi tam dirng m&t théd gian ngin.

MZ%u d%u diing Iam thi nghitm dwoc 18y tir c4c mé Bach HE v R8ng cda XNLD “Vietsovpetro”
"&i nhitmg tinh chat Iy hda khic nhau. _

Céc s8 ligu the nghiém dwoe chuyén d8i qua dang 45 thi r = r(t). Sau khi xem xét dang cic
twémg cong thwe nghiém mi mét s§ nhw di trinh biy trén céc hinh 1, 2 d€ midu ti méi twong
|uan 7 = 7{t), ching t6i d& chon him hyperbol loai:

(D = const) =t/{4 + Bt) + C (2.1)
D: vin t8c bién dang, 1/s;
Céc hing s8 A, B, C dwge xéc dinh bing phwong phdp binh phwong cye tiéu trong d6
Y= 7{t = 0). Céc gid tri tinh todn dwoe trinh biy & bing 2.1.
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Béng £.1. Bing tdng két cdc két qui thi nghiém

~No Loai du

Céc théng =8

o G4 tri cac hé s8 Sai 58
thi nghiém : ;
: giira
V4n Vin Nhigt S8 : _tinh
tdc  tdc A6 khi difm todn
ldm  bifn xdc  thwe A B C  vithue
lanh dang dinh nghiém nghiém .
°C/ph 1/s r,°C %

Ghi chi

. Hén hop
1 dia
md Réng
u_n
2
3 % _n
4 €£.n
5w
Diu G14
mé Rong
7 a_n
Din
mé Ring
8 di
xi Iy
phu gia
Diu mé
9
Bach H3
10 Diu (314
mo Rong
Diu G14
11 & xt I
phu gia

015 5 22 20  -3,4018 -0,0339 50,82 0,18

0,15 5 22 50  -5,5880 -0,0355 40,69 1,13
5 22 43 -23,5810 -0,2710 25,04 0,65

0,75 50 22 45  -3,4425 -0,0458 63776 0,21
0,15 50 22 44 -15920 -0,0308 9924 0,54

0,15 50 24 37  .2,8528 -0,0361 66,21 0,33
b,15 30 22 51 -0,8058 -0,0326 50,60 2,59
015 5 22 38 -16,369 -0,3077 1563 0,70
015 2 22 67  -25,604 -24,66 0,887 1,31

07 22 45 2760, 12,1557 0,339 1,87

015 5 22 43 -1,1465 -0,0418 48,27 2,74

1 22 45  -1,1016 -0,1128 2522 4,82
0,15 10 24 44  .0,3839 -0,0136 60,01 11

0,15 10 22 80  -3,5062 -0,0616 20,71 0,41

1 22 35 -203,51 -2,8398 4,681 0,52

Hinh Noil

Dhg '

miy 30
va
khéi dong
tré lai

Hinh No2

D gidm &ir ts
51/s
xudng 11/s L

D gikm tir
10 1/s
xudng 1 1/s
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Khi nghién ¢éu tinh xvc bién cla diu, ching t6i thiy ring, khéng phai lic ndo hién tweng
4i tao cfu tric cling nhw x3y ra, d€ minh chitng cho digu niy cé thé xem cac két qui thi nghiém
Vo 8,9, 11 4 bing 2.1. ' '

Sai 8 rat nhé gifta gid tri tinh todn vi thwe nghiém trong hiu hét cic trudng hop, ddng thii
ri tri cac dudng cong trén cdc 46 thi chéng té tinh ding ddn cia hwéng nghién cu va dang ham
i3 da chon.

Nhw viy, phwong trmh lwu bién Herschel-Bulkley d6i véi chit 1dng xic bitn s&€ dwee vigt dwéi
lang sau:

r(t) = noft) + n(t) D" (2.2)
Tong c!c’a:
- Ung suft trrgt ddng la:
7o(t) = t/{A:s + Bit) + ot = 0) (2.3)
- D6 nhét déo la:
n{t) =t/{Az + Bat} + n(t = 0) {2.4)

& diy A,, By, Az, Bs 1a céc hing s8.
- C3n nhé ring, thii gian t = 0 khong c6 nghia 13 théi didm khéi déng ma.y do 35 ahét ma 1
lic miy dat gia tri vin téc bién dang cho trwée.

3. KET LUAN

1. Cic két qud nghién céu cho phép khdng dinh 13 mdi twong quan gifa dng suit trwgt cia
chit 1dng xic bi€n va thyi gian tdc d8ng trong diu kién vin t8c bién dang khong d8i ¢é thé biéu
dién ¢ dang tdng quit bing ham s§ hyperbol saw:

r(t) =¢/{A+Bt)+r{t=0) {3.)

2. Véi két qud nay chiing ta ¢é thé gidi bai todn dw dodn thuwdng gip trong thwe t€ vi tidt
kigm ddng ké thdi gian 42 ti€n hanh cic nghién céu thye nghiém cin thit.

Dia chi: Nhén ngay 2/5/1995

XNLD “Vietsovpetro”
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SUMMARY

THE STUDIES OF THIXOTROPIC PROPERTIES OF WAXY CRUDE
OIL FROM WHITE TIGER AND RONG FIELDS

As in production and transport of waxy crude oil, and as in practical rheological studies of
non-Newtonian liquids, it is very important to find and characterize its thixotropic properties.
There are some ways io study this phenomenon, but still existing equations can not quantifeably
describe the time dependent behaviour of thixotropic liquids with a.cceptable accuracy, using in
this case an exponential or hyperbolic functions.

The author has conducted the screening studies on viscosimeter Rotovisco RV-20 (Manufacture
HAAKE, Germany) with different kinds of waxy crude oil from JV “Vietsovpetro” fields. Based
on the received experimental data its analysis he proposes a new equation showing a very good
agreement between experimental and calculated data. In general the average deviation is less then
2%, and the commune time dependance of shear stress at constant shear rate will be as:

() =¢/(A+Bt)+C

where
{t) - shear stress, Pa
t - time, min
A, B, C - constant values calculated from the experimental data using the least square method.
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