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DAU KHI (trang 1-19)

NGHIEN CUU MO PHONG TRI SO LUU TRUONG DONG CHAY
PAY GIENG CUA CHOONG KHOAN PDC CO VOI PHUN PINH HUONG

HOANG ANH DUNG, Truong Pai hoc M6 - Dja chat

Tom tat: Dé phan tich anh hwong cua VoI phun dinh hudng (directional nozzle) dén luu
truong dong chay ddy giéng, ta sir dung phan mém CAD két hop véi phan mém Gambit daé
thiét ké mé hinh choong khoan PDC cé voi phun dinh hwéng, sau dé sir dung phan mém Mo
hinh hda dong chdy Fluent tién hanh mé phong ddc tinh heu trwong dong chdy dudi day giéng.
Két qua nghién cizu cho thdy, véi két cau ciia voi phun dinh hwéng dé phéat huy téi da tac dung
nang heong thuy liec cia hai dong phun trong qua trinh riza sach déy giéng va han ché sy hinh
thanh I6p bun bao bé mdt choong khoan PDC nham nang cao téc dé co hoc khoan.

Mé dau

Pbi v6i cac voi phun thong thuong (voi
phun don 16) thi chi c6 mot dong phun ¢ cua ra
ctia voi phun cho nén chua phat huy ti da tac
dung nang lugng thuy luc cua dong phun trong
qué trinh rira sach day giéng va bé mat choong
khoan. Nhiam khic phuc hién twong nay, céc
chuyén gia da dé xuat phuéng an thiét ké mot
loai voi phun moi lap dat trén choong khoan
dugc goi la voi phun dinh hudng (directional
nozzle).

Khi phén tich, danh gia vai tro caa voi phun
dinh hudng trong qué trinh lam viéc, tac gia da
sa dung phan mém M6 hinh hdéa dong chay
Fluent dé nghién cttu md phong dic tinh luu
truong dong chay dudi day giéng caa choong
khoan PDC c6 voi phun dinh hudng.

1. Lwa chgen md hinh choong khoan PDC cé
voi phun dinh hwéng

Két cau cua voi phun dinh huéng so voi
loai voi phun thong thuong la cé thém 1 hoac
nhiéu 16 phun ¢ trén than voi phun va dong
phun cta nd dugc goi la dong phun hudng
nghiéng. Tham sb két cau cta voi phun bao
gom kich thudc hinh hoc va hinh dang duong
dong cua voi phun s& phu thudc cha yéu vao
kich thuéc choong khoan PDCI231,

Van d& phan phéi luu lwong bén trong voi
phun 14 chi tiéu quan trong quyét dinh dén tinh

nang cua voi phun dinh hudng. Hiéu qua lam
viéc ctia voi phun dinh hudng tét hon voi phun
thong thuong chinh 1a ¢6 thém sy hd tro cua
dong phun huéng nghiéng trong qua trinh rira
sach 16p bun bao choong khoan. Pham vi che
phu va téc do caa dong phun hudng nghiéng s&
quyét dinh dén hiéu qua rara sach 16p bun bao.
Theo két qua nghién cau caa M cho thay khi
thiét ké voi phun dinh huéng lip dat trén
choong khoan PDC thi lya chon géc nghiéng
ao = 45° (14 goc hop boi duong truc cua dong
phun hudng nghiéng va duong truc dong phun
chinh ciia voi phun) 1a phd hop nhat vira phat
huy tt hiéu qua rira sach va ac ché su hinh
thanh 16p bun bao chodng khoan vira tao diéu
kién thuan lgi cho qua trinh gia cong voi phun
dinh hudng.

Puong kinh cua 16 phun chinh (Do), duong
kinh caa 16 phun trén than (do) va khoang cach
gitra 16 phun chinh véi 16 phun trén than c6 anh
huong rat 16n d&én dic tinh thay luc caa dong
phun. Nham dam bao ning luong & cira ra cua
16 phun chinh khéng giam di nhiéu thi duong
kinh (do) phai nho hon tuong d6i so vai (Do) va
phai thoa man diéu kién 1a 0.2<do/Do<0.4.
Ngoai ra, khi lya chon dudng kinh voi phun can
phai dam bao voi phun khong bi tic boi cac hat
mun khoan c¢6 kich thudc 16n chay nguoc vao
trong voi phun ltc dimg bom[*.,



Céac tham sé tinh toan duoc lya chon nhu
sau: duong kinh choong khoan la 215,9 mm,
duong kinh ctra vao voi phun 15 mm, luu luong
ctra vao cua voi phun 32 I/s, téc d6 cira vao cua
VOi phun 45,3 m/s, duong kinh ctra ra cua voi
phun duoc thiét ké 1a Do = 9 mm va do = 3 mm,
khoang cach giira hai 16 phun 10 mm gbc léch
twong d6i cia dong phun hudng nghiéng voi
dong phun chinh duoc thiét ké 1a 45° tdc do
quay chodng khoan la 120 vong/pht, chat long
lam viéc 1a nuéc.

Khi tién hanh thiét ké md phong choong
khoan PDC c¢é voi phun dinh huéng can phai
dam bao nguyén tic 1a toan bo day giéng duoc
che phua boi dong phun véi micc d6 16n nhat.

Bén canh d6, dé ting kha nang rira sach 1ép bun
bao & bo phan du ludi cat thi phuong cua dong
phun huéng nghiéng (dong phun cua 16 phun c6
duong kinh do) phdi song song véi mat lam viéc
cua ludi cit va nghiéng véi day giéng mot goc
do thich hop®l.

Khi tién hanh xay dung mé hinh tinh toan,
ta st dung phan mém CAD va két hop véi phan
mém Gambit dé thiét k& md hinh 3 chiéu
choong khoan PDC c6 voi phun dinh hudng
(hinh 1). Sau d6 st dung phan mém M6 hinh
hoa dong chay Fluent dé tién hanh md phong
dic tinh luu truong dong chay day giéng cua
choong khoan PDC c¢6 voi phun dinh hudng,
két qua mo phong duoc phén tich nhu sau:

" Vi phun
dinh hudng

Hinh 1. M6 hinh choong khoan PDC c¢6 voi phun dinh huwong

2. Phan tich anh hwéng cia voi phun dinh
hwong ddi véi lwu trwdng dong chay day
giéng
2.1. Anh hwong voi phun dinh hwong doi Voi
lwu trwong dong Chay dwdi ddy giéng

Anh huong voi phun thong thuong dén luu
trrong dong chay day giéng dugc phéan chia

thanh 4 khu vuc chinh: khu vyc dong va dap (1),

khu vuc dong chay tran ra day giéng (2), khu
vuc dong phan 18n sat thanh giéng (3) va khu
vuc dong xody (4) . Luu truong dong chay
day giéng cua t6 hop céac voi phun s& quyét dinh
dén hiéu qua lam viéc cua choong khoan PDC.

Khu vuc va dap cé tac dung hd tro thém
qua trinh pha v& dét d4, khu vuc dong chay tran
cd tdc dung quét sach mun khoan khoi day
giéng, khu vuc dong phan Ién sat thanh giéng
¢6 nhiém vu van chuyén mun khoan di 1én, con
khu vuc dong xody do co tdc d6 va ap lec dong
chay twong dbi thip gy can tré qua trinh day
mun khoan di 1én. Két qua qua trinh md phong
luu trudng dong chay dudi day giéng cua voi
phun dinh hudéng so véi voi phun thong thuong
c6 phét sinh mot sb thay d6i (hinh 2) va duoc
phén tich cu thé nhu sau:



a- Voi phun dinh hudng

b- Voi phun thong thuong

Hinh 2. So' d6 md phéng lieu trieong dong chdy duwdi ddy giéng

1 — Khu vuc dong va dap.
2 — Khu vuc dong chay tran.
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a- Voi phun dinh huéng

3 — Khu vire dong phan 18n xung quanh thanh giéng.
4 — Khu vuc dong xoay.

b- VVoi phun thong thuong

Hinh 3. So' d6 phan bé tée dé dong chdy cia voi phun duedi day giéng

Két qua cia qua trinh md phong trén hinh 2
va hinh 3 cho thay luu truong dong chay cua
voi phun dinh hudéng so véi voi phun théng
thudng phat sinh mot s6 bién hoa do ¢ sy tham
gia ciia dong phun huéng nghiéng, diéu nay c6
loi cho qua trinh rira sach day giéng va van
chuyén mun khoan. Trén phuong cua dong
phun hudng nghiéng da hinh thanh thém maot
khu vuc va dap méi, lam giam bét dién tich che

phu cua khu vyc dong xody (4), han ché dang
ké kha nang hat man khoan bi luu giir 1au & khu
vuc nay, dong thoi tai khu vuc dong chay tran
(2) ctia dong phun chinh con cé thém sy hod trg
cua dong phun huéng nghiéng. Piéu nay co lgi
dbi véi qua trinh quét sach mun khoan & day
giéng, lam mat choong khoan va tic ché sy hinh
thanh 16p bun bao bé mat choong khoan, nang
cao hiéu qua lam viéc cua choong khoan PDC.



2.2. Anh hwong cia voi phun dinh hwong dén khd néng irc ché 16p bun bao trén bé mat luéi cit

(@) Ap luc bién d6i rd rang
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(b) Ap luc bién ddi khdng rd rang

Hinh 4. So @6 phan bé van ap lyc trén bé mat luéi cat

(a - Voi phun dinh huéng, b - Voi phun thong thuong)

Két qua cua qué trinh md phong trén hinh 4
cho thay &p luc phan bé trén bé mat ludi cit cua VoI
phun dinh hudng so véi voi phun thong thuong
6 su khac biét twong di rd rang. O clng mot
diéu kién mo phong thi ap luc dong phun cua
voi phun thong thuong tac dung tryc tiép 1én bé
mat ludi cat 1a khong dang ké, con ddi vai voi
phun hudng nghiéng thi &p luc cia dong phun
huéng nghiéng tac dung I&n bé mat ludi cit la
twong ddi 16n dugc thé hién qua cuong do bién
hoa cua van ap luc trén bé mat ludi cat tuong
di 16 rang. Piéu nay co loi cho viéc tc ché su
hinh thanh caa Iép bun bao bé mat choong
khoan va tang cuong kha ning lam mat ludi cat
nang cao hiéu qua lam viéc caa choong khoan
PDC.

4. Két luan

Str dung phuong phap mé phong tri s6 dé
tién hanh phan tich anh huong cua voi phun
dinh hudng dén luu trudng dong chay dudi day
giéng. Két qua nghién cau cho thay:

1) Véi cung mot diéu kién tinh toan mo
phong twong ddng, so véi voi phun théng
thuong thi voi phun dinh huéng do c6 su hd tro
cua dong phun hudng nghiéng da tang cuong
kha nang quét sach mun khoan & day giéng,
dong thoi giam bét dién tich che phu cua khu
vuc dong xody thuc day nhanh qua trinh van

4

chuyén mun khoan nhiam nang cao hiéu qua cua
cbng tac khoan.

2) So véi voi phun thong thuong thi voi
phun dinh huéng s& han ché dang ké su hinh
thanh I6p bun bao bé mit choong khoan va ting
cuong kha nang lam mat choong khoan, nang
cao tudi tho cua choong khoan PDC trong qué
trinh lam viéc.
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SUMMARY
Numerical simulation of bottom hole flow field of PDC bit with directional nozzles
Hoang Anh Dung, Hanoi University of Mining and Geology

To analyze the effects of directional nozzle to flow field at the bottom hole, CAD software in
conjunction with Gambit software is used to design PDC drill bit models with directional nozzles.
The Fluent flow modelling was then used to perform simulations of at flow the bottom hole. The
research results show that the assemblage of the directional nozzles has maximized the hydraulic
energy of two jet streams to enhance drill cuttings cleaning and minimize the formation of mud in
drill mud PDC that ultimately to improve the mechanical drilling rate.

NGHIEN CUU ANH HUONG CUA MOQT SO LOAI NHIEU... (tiép theo trang 11)
SUMMARY
Influence of several types of environment noise on passive seismic data analysis
Le Khanh Phon, Tran Danh Hung, Hanoi University of Mining and Geology
Le Ba Manh, Ting Yang, Mei Xue, Tongji University, Shanghai, China

The paper stated urgency of research earthquake on the territory of Vietnam, introduced cooperation
project between the University of Mining and Geology and Tongji University Shanghai installation
station, operation and natural earth quake data processing. In data processing, the paper points out
the types of seismic noise and gives results to evaluate the effects of noise due to wave cycle 1-20s
for the stations located near the coast and interference due to the operation of human cycle is less
than 1s for the station to be located near where residents.



