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Tém tat

Bai bdo gidi thiéu vé mé phéng mét sé qud trinh phong héa ddu theo phuong phdp thé tich hitu han va mé hinh
phong héa dau dé xem xét cdc qud trinh phong héa thay déi luong dau (nhu béc hoi, phén tdn, nhii tuong héa va héa
tan). Dua trén céng trinh nghién ciru théng qua cdc céng thirc duoc dp dung phé bién nhiéu nhdt trén thé gidi, so sdnh
két qua va sé liéu phén tich, nhém tdc gia dé xdy dung cdc phuong trinh thich hop, si dung thiéu hut dau nhu phén
tdn ldng dong ddu trong nuéc, @€ mé phdéng cdc qud trinh phong héa ddu, tinh todn qud trinh lan truyén co hoc, qud
trinh bay hoi, xdc dinh ty Ié nhii tuong héa ctia ddu tran... phu thuéc véo tinh chdt ddu va tdc déng ciia méi truéng.

Tirkhéa: Tran ddu, cdc qud trinh phong héa, mé hinh todn hoc.

1. GiGi thiéu hinh ba chiéu tinh todn chi tiét qua trinh lan truyén va
bién d8i clia dau sau khi xay ra su c6. Cac két qua nghién
ctu thudng phu thudc vao mét hay nhiéu yéu t6 clia cac
qua trinh vat ly, héa hoc, sinh hoc va phu thuéc vao cac
diéu kién méi trudng, khi tugng va hai van. Cac qua trinh
nay c6 thé gém: qua trinh loang dau ca hoc ngay sau khi
dau thoat ra khoi nguodn; qua trinh phan tan tu nhién; qua
trinh nha tuong héa, béc hoi hoa tan, oxy héa, phan hay
sinh hoc, phan hldy do anh sang mat troi...

Su ¢ tran dau gay tac dong nghiém trong dén moi
trudng, cac hé sinh thai va kinh t€ - xa héi khu vuc ven
bién. Khi dau thé hodc san pham tinh ché tir ddu mé tran
trén bién sé bt dau dién ra mot loat cac qua trinh chuyén
déi phtic tap c6 thay d6i theo thoi gian va khong gian.
Cac két qua hoat dong cla cac qua trinh phu thudc vao
cac tinh chét, thanh phan clia dau, cac thong sé tran ra va
diéu kién moi truong ty nhién (khéng khi va nudc) xung
quanh. Trén co s& két qua nghién cdu trén thé gisi, nhom
tdc gid da xdy dung cac cong thuc tinh todn qua trinh lan
truyén co hoc, qua trinh bay hoi, xac dinh ty 1é nhi tuong
héa clia dau tran... phu thudc vao tinh chat dau va tac
dong cua moi trudng.

Cac qua trinh tu nhién gom vat ly, héa hoc, sinh hoc
va mdi trudng bién (Hinh 1). Cac qua trinh phong héa dau
la mot tap hop clia cac qua trinh vat ly va héa hoc thay ddi
cac thudc tinh cia dau tran gay 6 nhiém.

Hién nay c6 rat nhiéu loai mé hinh dugc xay dung dé 2. Mot s6 qua trinh phong héa dau

moé phdng tir cdc moé hinh quy dao don gidn t6i cdc moé 2.1. Qud trinh lan truyén ddu co hoc

Qua trinh lan truyén dau co hoc la mét trong cac qua
trinh quan trong trong di chuyén ban dau cia dau loang. Cac
luc tac ddng trong qua trinh lan truyén dau co hoc nhu dong
chéy bé mat, gié va chuyén dong réi do séng v [1, 2, 3].

Coéng thuc cha Blokker [4]: Xac dinh ban kinh va dé
day dau loang phu thudc vao trang thai moi truéng va dac
diém tinh chat dau véi tham sé Blokker ban thuc nghiém
va tién trién theo thdai gian.

dR

‘ , = ky (pw = p) (P o )
Hinh 1. Cdc qud trinh phdn hiy ddu tu nhién trén bién dt

DAU KHi - SO 4/2015 51



AN TOAN - MOI TRUONG DAU KHi

hodc Ry =| (3/7)ks (s —p)(p/pW)VtT/s (1a)

h= {(V/;r)lw [p W/ (30( 0 - 2)ks )mHm (1b)

Coéng thuic cda Fay [5] xac dinh ban kinh va dién tich
dau loang phu thudc vao trang thai moi trudng va dac
diém tinh chat dau. Gia thuyét qua trinh hoat déng phan
thanh 3 pha, bao gdbm quan tinh - trong luc (Pha I), trong
lyc - nhét (Pha 1) va nhét - (ng suat bé mat (Pha Ill) tién
trién theo thai gian.

Phal: R, = 1L14[Apgre* "' 4=0,577Apght;

% (2a)
t=2,63 Véit < 12 gid
Apgv,

232 176
PhaII:Rmmzzl,45{Apg } ;

(2b)

2
A= 2,17[3’Ap%t3/2 véi 12 gio <t < 1tuan
v

2
O

2
w

2

o 2
P
p\"/‘/wY

1/4
Phalll: R, , =2,30( t} ; A=2.671

Ap=1-L" véiltudn<t (20)
p\’t’
Cong thuc cta Mackay [6] x4c dinh dién tich loang
dau phu thudc vao dac diém tinh chat dau theo thai gian.
di:CAl/3 _CZ :CA1/3h4/3 (3)
a " \h+107 ’
Cong thic cda Lehr [7] xac dinh ban kinh va dién tich
lan truyén dau phu thuéc vao dic diém tinh chat dau va
trang thai moi truong va tdc déng co hoc.

R, =11(p,/ p=1)7)"(e/60)";
R, =R, +0,03UV*(t/60)"*; A=(x/4)R,, R

min " “max

(4)

Cong thic cta Yapa [8] xac dinh ban kinh va dién tich
loang dau phu thudc vao trang thai méi truong va dac
diém tinh chat dau. Gia thuyét qua trinh hoat déng phan
thanh 4 pha, bao gébm quan tinh - trong luc (Pha I), trong
luc - nhét (Pha lI), nhét - tng suat bé mat (Pha lll) va can
bang (Pha IV) tién trién theo thdi gian.

1/4
Phal: R, :1,14{(1—’0jgw2} véit< 12 gid (5a)

pM’
r 1/6
p V2t3/2
Phall:R,,, =098 | 1-L-|g
: _( pw] \/; (Sb)

VGi 12 giG < t < 1 tuan(5b)
2

Phalll: R

~ 1,60
Vo,

min3

1/4
zj vGi 1tudn <t < 1théng (5¢)
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PhaV: R, =10°(/"*¥z) véi 1 tudn <t < 1 théng (5d)

Cong thic clia Mackay [6] va Reed [9] xac dinh dién
tich loang dau phu thudc vao dac diém tinh chat dau theo
thaoi gian

dA

7=K1VV4/3; A=nrR., :V=rhRl ;h=VI/A (6)
t

Céng thiic ctia Al-Rabeh [10]: Vét dau c6 thé dugc xac
dinh la mot hinh ellipse trong mét hé quy chiéu Descartes
vGi hé truc toa d6 la X1 va Y1 ma toa d6 tam la (x1, y1) =
(0,0) va truc X1 la trung hudng gié. Hinh ellipse vét dau
theo thai gian giad dinh la dong tam

v Vi + AT,

min min_, " max

R i - Rmin+ARmirl’ R

min

s Ve T Dy T r (7a)

min __ " max

- Rmax+ARmax Rmin_ R

max

1/3 -3/4 A
AR, =17 1-£ V”{’j A
P, 60) 4x60

roosuty( L) 3
T 60) 4x60

Dua hé toa do Descartes quy udc theo huéng gid vé
hé quy chiéu thuc Descartes hé théng toan cau dugc bién
déi nhu sau:

max

(7b)
AR _=AR

max min

x=xlxcosp—ylxsing; y=xlxsing+ ylxcosp (8)

Cong thuc ctia Warluzel va Benque [11], Tkalich [12]:
Mé hinh déng luc dau tran cé thé da kha nang dé chinh
xac theo cac phuaong trinh Navier - Stokes

o b (o) of, o) Lo
o0 ox oy ox ox ) oy oy

Cong thuc cda Nihoul [13] va Arkhipov [14] xac dinh
dé day va ban kinh loang dau phu thudc vao dac diém
tinh chat dau va trang thai méi trusng.

14 2\ 362" 6
h=—ll-——| ; R, =|> (aver)';
27R R 27

min min

(10)

w

rP=x>+y% a:[l—ﬁ}g/f; f£=095-115

Cong thuc cta Johansen [15] va Tomassini [16] xac
dinh ban kinh va dién tich loang dau phu thuéc vao dac
diém tinh chat dau va trang thai méi trudng

2 _ 1/6
R, =At""; A:O,754w an

Cong thuc cha Fay [5] va Fengqgi You [18] xac dinh
dién tich loang dau ban dau va dién tich lan truyén dau
phu thudc vao dic diém tinh chat dau va trang thai moi
trudng va tdc dong ca hoc
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4 S\!/6 . 3
G P 18V G PV
AO = 71'72 1 — ) 6 74 _ ,
C? p, )V G\ (p,—plgv, :

1/3
A= 2270{’)“’ - 1]1/1 3 (t/60)”2+40£p”’ - 1j V2RU* (1/60)
p p

Cong thuc chia Al-Rabeh [10] va Chao [19], Berry [20]: Xac
dinh ban kinh va dién tich lan truyén dau phu thudc vao dac
diém tinh chat dau va trang thai méi trudng va tac dong co

hoc
173 1/4
R =171-£ V”(’] :
pw 60

4 v (13)
R, .=R,. +003U.V % s A=(r/4)R R

min” “max

Cong thic ctia Chao [19] va Ehsan Sarhadi Zadeh [21] xac
dinh ban kinh va dién tich lan truyén dau phu thudc vao dac
diém tinh chat dau va trang thai méi trudng va tac dong co

1/3 R
R, =5376/|1-L-v| || ;
Pw 60

hoc.

(14a)
‘ 3/4
R =R 40950 U, [L
60
P 1/3 1/2
A=2270| 22 1|y (1/60)
» (14b)

P 13 23 4/3
+ 40| 221 v U, (t/60)
P

Tu cac céng trinh nghién ctu trén, nhom tac giad dua ra
hé théng cong thic lién quan dén qua trinh lan truyén co
hoc clia dau tran phu thudc vao tinh chat dau va tac dong
clla moi trudng [22].

4 5 1/6
-2 Pt
2 IOW VW ﬂ- AO

C4 V 1/3
Py
(2]
2 (pw p)g Vw

Ay =
(15a)

1/3
A= 2275pV2/3(t/60)”2+21757rV U3 (t/60) (15b)
R1+At R +AR(A1)
1/3 -3/4
ARmin:1745p l_ﬁ V1/3(L) L: (15C)
o, 60) 4x60
AR =AR. +095zU* v L Y
60) 4x60

Dua hé toa d6 Descartes quy udGc theo huéng gid vé hé
quy chiéu thuc Descartes hé théng toan cau dugc bién déi
nhu sau:

x=xlxcosp—ylxsing; y=xlxsing+ ylxcose (15d)

1/2
k14 r’ ) ) )
h=——|1-—| ;r =x"+ (15e)
27R? [ Rz] 4
Trong do:
R, va R __:Bén kinh dau loang theo hinh ellipse

nho va lén (m);
R ... Ban kinh dau loang trong cac pha i (m);

A_: Dién tich dau loang ban dau (m?);

A: Dién tich dau loang (m?);

h: D6 day I6p dau (m);

pvap, : Mat dé clia dau va nuéc (kg/m?);

v va v : Hé s6 nhét dong hoc cla dau va nudc
(27,6 x 10% m?s™" dudi 30°C); (m?/s hodc cSt); k.: S6
Blokker (4,5);

K,: Hé s6 thuc nghiém (~ 17,5/s) (s);

C, va C,:Hé s6 tuong ting 1,14 va 1,45;

V:Thé tich dau tran (barrels) (1barrels = 0,1589m3);
t: Thai gian (s);

o: SUic cang mat ngoai (N/m);

g: Gia téc trong trudng (m/s?);

U,: Van toc gié & do cao 10m (knots, Tknots =
1852/3600m/s);

u va v: Van toc loang dau (m/s);

D, Hé 56 khuéch tan dau (m/s);

Q: Dau phan tan do qua trinh phong hda;
g: Luu lugng dau (m3/s);

pvap Do nhét dong luc dau va nudc (Ns/m? hoéc
cP);

r: Khodng cach tir tam dén vi trix vay (m);
t: Thai gian (s).
2.2. Qud trinh bay hoi

Quié trinh bay hoi c6 anh hudng I6n nhat dén lugng
dau con lai trén mat nuéc hodc dat sau khi su ¢ tran
dau xay ra. Trong vai ngay, loai nhién liéu nhe nhu xang
bay hai hoan toan & nhiét do mai trudng xung quanh,
trong khi chi c6 mot ty [é nho cda dau nang han (Bunker
C) bay haoi. T6c d6 bay hoi ctia dau phu thudc chi yéu
vao thanh phan clia dau. Su bay hoi ctia mét sé loai dau
dién hinh dao ddng tur 20 - 50% va tham chi trén 90%
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SURFALE
Tewsam [

A HR DAY WEEX MR / 'il
1 1 |
K o* 'l 0 3 o /Am orases [
115EC) ,-" |
- 0 [ w00
(a) Tig ()
()

Hinh 2. Bdn kinh loang déu theo thoi gian (a); Chu ky loang déu phu thudc vao thé tich
ddutran (b) [23]

[

£ e '"j;:f-—"'-’"“'"'“

)
K'r 1y e ]

Hinh 3. Bdn kinh loang ddu du6i tdc déng cda déng luc [10])

vGi xang hay dau nhe [9, 24, 25]. Cac thanh phan dau nhe
trong hén hop dau la thanh phan dé bay hoi nhat, c6 thé
bay hai dén 75% thé tich trong vong vai ngay, déi véi dau
trung binh c6 thé bay hai dén 40% thé tich. Véi dau niang
thi bay hai chi khoang 10% trong vong vai ngay dau. Véi
céc loai dau thanh pham nhe nhu xdng, dau hda thi dau
c6 thé bay hoi hoan toan.

Cong thuc cta Mackay [26] va Stiver [27] phu thudc
vao dic diém tinh chat dau va trang thai méi trudng va tac
dong co hoc st dung ham ctia d6 API cia dau [2].

T 719 4
F,=103-*% ln 1+(10,3 g& exp(6,3—10,3Tejt;
4 T (16)

T=45716-3,13447T4PI; T, =1356,7-247,36 In(API)

Cong thuic cta Mackay [6] va Yapa [8] phu thudc vao
dac diém tinh chat dau va trang thai méi trudng va tac
dong co hoc.

InP+1In CKMUZ“"A#"G t+L
“C RTVpx10° P

InP=10,6(1-T/T,); C=11589A4P[ """,V = 1](‘)46'" (17)
Y%
T =542,6-30275API + 1,565 API* — 0,03439 AP’

+0,0002604 API'*
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Céng thic cta Reed [9] phu thudc vao dac diém tinh
chat dau, khéi lugng phén ti va trang thai moi trudng va
tac déng ca hoc.

UWPAZ;I’”II P-10,6(1-T/T);

¢ (18)
M, =10°V, p

F =K,

Coéng thuc Riazi [28] phu thudc vao ddc diém tinh chat
dau va tac déng co hoc.

F, :l—exp(—%t) (19)

Céng thiic ctia ASCE [19] phu thudc vao dic diém tinh
chat dau va tac déng co hoc, trong khoang thai gian.

KWUZ/g ZiPiMi (20)
Fe 0,11 g 2/3 ?
WS’ T RTV p,

Cong thuc cta Marquardt [29] va Bergueiro [30] phu
thuéc thoi gian dugc danh gia qua téc dé gi6 va buc xa
(truc ti€p va gian tiép).

F, =aln(1+bt/60) (21)

Cong thidc cda Mackay [26] va Lehr [7], Berry [20] phu
thudc vao dac diém tinh chat dau va tac dong co hoc,
trong khoang thai gian.
ul®(0,018/M)"”  PX

179 A——t (22)

F, =0,656
RT

max

2
1n£=AS(T_C2) L
P RT \T-C, T.-C,

C=115894PI""*¥; C, =0,19(T -18,0);
AS =8,75+1,987 log(T) (22a)
T =542,6-30,2754PI +1,5654PI*
—0,03439API° +0,0002604 API*

Cong thuc cua Stiver [27], Ehsan Sarhadi Zadeh [21]
va Aghajanloo [31] phu thudc vao dac diém tinh chat dau,
phan loai dau va trang thai méi trudng va tac dong co hoc
st dung dt liéu thi nghiém dé xac dinh cac théng s6 can
thiét nhu & mé hinh OILMAP, nhung mé hinh ADIOS bang
ham cta d6 APl ctia dau [1, 2].

T, KU!" At T,
————exp| 4, - B, — (23)
T V ‘T, J|B, T,

e

F, = 1n[1 +B,—

T =53298-3,12954PI
T, =985,62-13,597A4PI

Dau thé:

. , T =64545—-4,6588API
va dau tinh ché: (23a)
Tg =388,19—-3,87254PI

A4, =-0,572-(0,016T,) +(0,0457);

(23b)
B, =7,288—(0,0087, )+ (0,0247)
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Céng thuc cta Fingas [32]: TUr s6 liéu do dac ti thuc té,
thi nghiém da dua ra cong thic xac dinh luong dau bay
hoi chi phu thudc nhiét d6 theo thai gian.

F,=[0,0165(%D)+ 0,0045(T, - 288)]In(t / 60)
hodc £, =[0,0254(%D)+0,0010(7, —288) z/60
TU két qua cac cong trinh nghién ctu trén, nhém tac
gia da dua ra hé théng cong thuc lién quan dén qua trinh

bay hoi clia dau tran phu thudc vao tinh chat dau va tac
ddng clia moi truong [22].

T, KU’ At T
F,=In1+B, = ——""exp Ae—Bel < (25)
T, 14 T,)|B.T,
T =542,6—-30,275API +1,565AP1%0,03439 API*
+0,0002604 API'* (25a)
T, =1356,7—247,36In(API)
Déu tho: T, =985,62 13,597 API va dau tinh ché:
T, =388,19-3,.87254P] (25b)
A, =-0,572—-(0,016T,)+(0,045T); (250
B,=7,288—(0,0087,) +(0,0247)
LS LS My
API +131,5 SG 10°p
Trong dé6:

F_:Ty 1é dau bay hoi (%);

a va b: Tham s6 phu thudc (Bang 1);

C: Tham s6 phu thudc chi s6 API;

%D: Ty Ié (%) trong lugng bay hai & 180°C;

Sc: S6 Schmidt (Sc = 2,7);

P_: Ap sudt khi quyén (Pa);

P: Ap suat hai dau (atm hodc Pa);

TvaT_:Nhiét d6 dau va mai trudng (K);

T,: Gradient nhiét d6 cta dau va toc do béc hoi;
p: Mat d6 dau (kg/md);

API: S6 dau phu thudc mat dé (m3/kg);

K,: Hé s6 anh hudng clia gi6 (0,00252);

U,:Téc do gi6 (knots, Tknots = 1.852/3.600m/s);

A: Dién tich vét dau (m?);

V_:Thé tich phan tir (1,5 x 10*- 6,0 x 10*m?*/mol);

Mm: Khéi lugng phan t (kg/mol);

M: Trong lugng dau trung binh (2,52 x 10° kg/mol);

R: Hang sé khi (8,206 x 10°° atm m3/(mol K));

V_: Thé tich dau tran ban dau (m?);

V:Thé tich dau tran (m3);

h: Do day I16p dau (m);

R, Chiéu dai vét dau theo gi6 (m);

A_va B_:Tham sé phu thudc nhiét d6 dau va gradient
nhiét dé dau;

V_: Thé tich ddu mét di cta thanh phan i do bay hoi
(m?);

Zi: Ty lé dau thanh phan trén téng dau Zi = Ei / ZEi (%);

P: Ap suét hoi cGia thanh phan i (Pa);

Mi: Trong lugng thanh phani ((0,1, 10,0) x 10°kg/mol),

p,; Mat d6 dau thanh phan i (kg/m?);

At: Budc thai gian (s);

t: Thai gian (s).

2.3. Qud trinh nhii tuong hoa

Nh{ tuang hoa 1a qua trinh phan tan nudc vao dau
tran duéi dang cac hat nuéc nhé xen ké. Co ché hinh thanh
nhi tuong cé thé bat dau qué trinh cac hat nudc xam nhap
xen ké vao dau vdi kich thudc khoang 10 - 25um (hoac
0,010 - 0,025mm). Néu dau c6 dd nhét nho thi, nhiing hat
nudéc sé xam nhap nhanh va nhiéu. Mat khac néu dau co
dd nhat 16n thi hat nudc sé kho xam nhap vao dau.

Cong thic cta Rasmussen [33] ty Ié nhil tuong dau
tuong quan gié theo thai gian.

F - 1- exp[— K, K,(1+U,) z]

K

Cong thuc cta Shen va Yapa (1988) [34], Chao [19],

Ehsan Sarhadi Zadeh [21]: Ty 1é lugng nudc trong dau
tuang quan gié va loai dau theo thai gian.

(26)

B

Bding 1. Tham s a va b phu thudc theo Marquardt [29]

1T Khoang nhiét dé (°C) Van téc gié (m/s)
1 16,8-25,8 1
2 16,8-25,8 5,7
3 16,8-25,8 6,8

Buc xa truc tiép Buic xa gian tiép

a b a b
5,564 0,176 4,156 0,177
6,282 0,155 4,686 0,160
5,896 0,288 4,402 0,229
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E1‘ = CZ

C,(1+u, e
l—expl =———w/ ~
Cong thuc cla Mackay [6], Reed [9] va Aghajanloo
[31] xem xét quan hé gilta toc d6 gid va lugng nudc chia
trong dau.

(28)

1

dEV = Kem (1 + Uw )2 [1 _ij
dt C

TU cac cong trinh nghién clu trén, nhém tac giad dua ra
codng thiic xac dinh ty 1& nhii tuong héa clia dau tran ma phu
thuéc vao tinh chat dau va tac déng ctia moi trusng [22].

(29)

w em
1

F =K X(1+UM,)2X[I—%th

Trong do:

F o, va F,:Phan dau nha tuong trong nudc ban dau va
hién tai (%);

K.,: Hé s6 khdp duang cong thuc nghiém (1 x 10° + 2
x 10 d6i vai dau nhe va 4,5 x 10 d6i véi dau nang);

U,:Toc do gié (m/s);

C,: Phan nudc chira cuc dai trong nhi tuang (0,7 v6i
dau nhe va 1,15 véi dau nang);

K,=4,5x10°vaK,=1,25lacac hing s¢;

C,: Tham s6 phu thudc loai dau (0,7 véi dau néng va
0,25 véi dau nhe);

C,:Hé s6 (-2,0 x 109);

t: Thai gian (s).
3. Mé phéng va danh gia két qua

D& mé phoéng cac qua trinh, nhom tac gid giad dinh
cac thoéng tin cg ban vé dau va méi trudng xung quanh
la co s& cho viéc mé phdng cac qua trinh phong hoa dau
(Bang 2).

TU Hinh 4 dén Hinh 8 la két qua tinh toan dua trén
cong thuic cia nhom tac gia, cé so sanh véi cac cdng thic
da dugc cong bé trong cac cong trinh nghién ctu khac.

3.1. Qud trinh lan truyén co hoc

Hinh 4, 5 va 6 la két qua tinh toan ban kinh loang dau
dua trén cong thuc clia nhém tac gid, cé so sanh véi cac
céng thiic da dugc cdng bo trong céc cong trinh nghién
ctu khac.

Két qua tinh toan clia nhom tac gia da thoa man va
phu hop véi xu thé bién déi clia cac cdng thic khac. Ngoai
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Bang 2. Dic diém ddu thé dugc st dung trong md phdng cdc qud trinh phong héa
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Hinh 7. Bién ddi ty Ié bay haii (Fe) theo thoi gian
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Hinh 8. Bién ddi ty Ié nhd tuong hda (Fw) theo thoi gian

ra, két qua clia phuong trinh tinh toan bao gém ca qua trinh bién
déi tu nhién va qua trinh bién déi dudi tac dong clia dong luc
bién ddi theo thdi gian. Dudi tac déng clia déng luc thi qua trinh
nay bién d6i rat nhanh va kha nang lan truyén phu thudc nhiéu
vao cac yéu t6 moi trudng nhu: gid, dong chay bé mat.

3.2. Qud trinh bay hoi

& giai doan nay, dau thé c6 dac diém nhu trong Bang 2, toc
do gi6 la 5m/s, nhiét d6 nudc 25°C va nhiét d6 khong khi 27°C.
Hinh 7 trinh bay ty Ié béc hoi theo tinh toan clia cac cong thiic ma
nhom tac gia da gidi thiéu & phan trén. Két qua mé phong theo
cac phuong trinh tuong d6i pht hgp. Néu co di liéu chi tiét vé cac
thanh phan chung cat dau c6 sén, cé thé b sung thém sé liéu dau
vao khi mo phéng.

3.3. Qud trinh nhii tuong héa

Hinh 8 trinh bay ty 1& nhi tuang bién déi theo thai gian tinh
toadn clia cac céng thic ma nhém tac gia dua trén cac phuong
trinh gidi thiéu & phan trén. Két qua mé phong cac phuong trinh
dat dugc tuong d6i phu hgp. Néu dir liéu dau vao day du chi tiét
vé cac thanh phan dau chung cat, mé phéng cé thé dugc ap
dung nhiéu thanh phan lam dau vao hon nia.

4. Két luan

Mé hinh phong héa du doan hoat déng cla
vét dau loang trén bién, 1a co s& dé tinh toan téc¢
dd truyén tai khoi lugng do qua trinh phong hda
quan trong nhat: béc hai va nhi tueng héa. Ngoai
ra, c6 thé s dung mé hinh phong hoéa dé tinh
toan su thay doi cla tinh chat dau trong cac qua
trinh nay. Do thi€u dir liéu dau vao, nén nhém tac
gia thuc hién phép so sanh ky thuat gilra két qua
tinh toan theo cac phuong trinh clia cac nha khoa
hoc da cong bo trudc d6 va phuong trinh ban thuc
nghiém cGia nhém tac gid dé danh gia xac nhan mo
hinh toan hoc.

Ty 1é that thoat khéi lugng dau phu thudc rat
nhiéu vao loai dau (tinh chat héa hoc va tinh chat
vat ly), diéu kién thaoi tiét (t6c do va hudng gid,
s6ng, nhiét do) va cac thudc tinh clia nudc bién (do
mudi, nhiét do). Trén thuc t€, mé hinh phong hda
sé dugc ap dung dé tinh ty lé dau that thoat dong
b6, phét trién su 6n dinh cta vét dau loang trén
mat nudc. Vay, mo hinh mé phéng do nhom tac gia
dé xuat trong bai bao nay la mot phan cda nghién
ctru thuc hién trong linh vuc mé phong s6 clia dau
loang trong maéi trudng bién.
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Simulation of oil weathering processes in marine environment

Summary
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The paper presents the application of two dimensional numerical model to simulate the oil slick spreading using finite
volume approach and an oil weathering model (OWM) to consider the mass transfer processes (such as evaporation,
vertical dispersion, emulsification and dissolution). Based on the most applicable expressions in the world and com-
paring their results and available experimental data or analytical solutions, the authors have developed the suitable
equations, using the oil depreciations as sink term in oil dynamic equation to simulate the oil weathering processes,
calculate the spreading and evaporation processes, and estimate the emulsification rate of the oil spill.

Key words: Oil spill, oil weathering processes, mathematical modelling.

DAU KHi - SO 4/2015 59






