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Tém tat: Bai bao nay trinh bay mét nghién ctru vé déc tinh khi déng hoc céng trinh ndi ngoai khoi véi dnh
hwéng cta huéng gié téi va hinh dang than gian, théng qua st dung céng cu tinh todn mé phéng sé CFD.
Trén co s& khado sat ddc tinh khi dong hoc cua mét Ioai céng trinh ndi kiéu gian khoan tw ndi cb dinh trén
bién theo géc vao gié khéc nhau, tac gla dwa ra mot s6 mé hinh gian khoan véi két cau phan than mdi, thay
déi khéc nhau, ¢6 cting théng sé chii yéu véi nhau, nham so sénh mirc do dnh huéng cda hinh dang két cau
than gian dén déc tinh khi déng hoc cta gian khoan trong cung diéu kién khédo sat. Nghién ctru nay thuc
hién khdo séat véi mé hinh gian khoan trong diéu kién ¢é dinh véi dnh huéng cua gié theo géc tan khac nhau.
Trén co s& phan tich két qua khdo sat va so sénh dac tinh khi déng luc hoc gitka cac mé hinh gian khoan,
anh hudéng ciia huéng gié, tac gia dura ra mét s6 nhan xét két luan quan trong vé anh huéng cia hinh dang
két cau than gian, anh hudéng cta huéng gié dén déc tinh khi déng hoc. Pay la nhiing van dé quan trong
cén thiét trong qua trinh nghién ctwu, thiét ké va khai thac cong trinh néi néi chung va gian khoan dau khi
noi riéng.
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A study on effects of wind attacked angle and hull shape on aero dynamic performances of an offshore

Abstract: In this paper, we propose a study on effects of hull shape and wind attacked angle on aero dy-
namic performances of above water surface hull of a offshore by using a commercial Computation Fluid
Dynamic (CFD). Following as the results of computation the aero dynamic performances of original model,
the authors propose several new models with a different hull shape structure and the same main dimensions
with those of the original one. The al models are computed by the CFD to find the best one with smaller
effects of hull shape and wind attacked angle on aero dynamic performances of the offshore. The target
of the study is reducing effects of hull shape and wind attacked angle on aero dynamic performaces of the
offshore. From the results of comparison among models, the effects of hull shape and wind attacked angle
on aero dynamics performances are shown. The conclusions of paper are that how effects of hull shape and
wind attacked angle on aero dynamic performances of the offshore. From the research, the authors propose
some comments on effects of hull shape and wind attacked angle on aero dynamic performances of the
offshore. The results of this study may be useful for the researcher and design offshore engineer as well as
oil offshore engineering.
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@ 1. D3t vén dé

Trong qué trinh di chuyén va khai thac trén bién, cac cong trinh néi chiu tac déng rat I&n tir cac yéu
t& ngoai canh nhu gid, séng bién, xam thuc, cac dong chay, cac thdm hoa thién nhién ... Cac tac nhan nay
gay anh huéng truc tiép va rat phirc tap toi hoat ddng ctia cong trinh ndi nhw: 1am dich chuyén vi tri, gay
mét &n dinh cho hoat déng ctia cac cong trinh ndi, rung 14c gay nguy hiém dén kha néng lam viéc cla ngudi
va trang thiét bj trén gian va nghiém trong hon c6 thé 1am huw héng, pha hay cong trinh gay thiét hai vé con
ngudi, kinh té va méi trudng bién. Mét sb nghién clru trong nwéc vé van dé nay nhu Pham H.H cung cong
sy [1], Mai H.Q cung cdng sw [2], nhém tac gid da thwe hién viéc nghién clru anh hwédng clia séng tw nhién
t&i hoat ddng clia cong trinh bién. Str dung phwong phap nghién cteu ly thuyét thong qua viéc so sanh gitra
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két qua tinh toan bang phan mé&m may tinh va két qua tinh toan théng qua mé hinh vat ly da dwoc dé xuét
trwdc d6, nhdm dwa ra két luan vé dd tin cay gitra cac phwong phap tinh toan va thuc hién ap dung trong
thiét ké tinh toan do tinh khong téi hoat déng ctia cong trinh bién [1]. Bén canh d6 tac gia ciing dwa ra co
s&, giai phap lwa chon két c4u, tinh toan ly thuyét phwong phap luan danh gia an toan theo d6 bén cong
trinh bién dwai tac dung ctia séng ngau nhién va ap dung phuong phap luan da néu dbi véi két cau gian
khoan Jacket 04 dang hoat dong tai viing bién nwéc sau Viét Nam [2,3]. Wei G. cling cong sw, Liang L. cting
cOng s, Jason J.K. cuing cdng s [4-6]. Cac nghién clru nay tap trung nghién ctru tac dong va anh hwéng
clia dac tinh thiy khi dong hoc dén cong trinh ndi trén bién nhw tru thap tubine gié ngoai khoi, céng trinh ndi
tram nang luvong gi6 kiéu nlra chim ntva ndi. Thong qua nghién ctru cac dic tinh thiy khi déng lwc hoc cac
gian, cac tac gid dwa ra két qua khao sat do dich chuyén, rung lac, chdng chanh va thay ddi tai trong vi tri
clia hé théng, tlr d6 danh gia anh hudng téi mre d6 &n dinh khi lam viéc clia trang thiét b Iap dét trén cong
trinh ndi cling nhw nhirng tac déng qua lai cta trang thiét bi khi hoat déng nhdm nang cao hiéu qua khai thac
an toan, kinh té cho trang thiét bi.

Trong bai bao nay, mot sb két qua nghién ctru vé khao sat dac tinh khi dong hoc clia mét sé loai cong
trinh bién gian khoan ntra ndi n&ra chim ké& dén sy anh hwéng clia hwéng gié t&i va hinh dang két cdu phan
than phia trén mat nwéc cla gian khoan dwgc thire hién. Trén co s& khado sat dac tinh khi ddng hoc ctia mot
sb hinh dang ctia cong trinh ndi kiéu gian khoan tw ndi cb dinh trén bién theo géc vao gié khac nhau va hinh
dang két cdu than ndi phan chim va thuong tAng gian khoan, tac gia thwe hién khao sat chi tiét d&c tinh khi
doéng hoc tac dong 1én cac mé hinh khdo sat nhdm so sanh, danh gia mie d6 anh huwéng khac nhau cla hai
théng sb nghién ctru nay dén dac tinh khi dong hoc clia gian khoan.

@ 2. M6 hinh gian khoan st dung trong nghién ctru

Trong nghién ctru nay, mau cong trinh
gian khoan tw ndi hién dang dwoc nhidu nwéc
trén thé gi¢i st dung trong khai thac dau khi
va khoan tham do day bién dwoc s dung lam
mo hinh gian khoan co s& st dung trong céac
tinh toan khao sat. Hinh 1 thé hién mé hinh cac
gian khoan st dung trong nghién ctu, G1, G2
va G3. Cac thong sb co ban clia cac gian dugc
tinh toan va thé hién chi tiét trén Bang 1.

3. Str dung CFD khao sat dac tinh khi

o dong hoc gian khoan

G3:
Hinh 1. Mé hinh gian khoan st dung trong nghién ctru

3.1 Mién khéng gian tinh toan va chia Iu6i

Trong nghién ctru nay, mién khong gian tinh toan dwoc thiét ké véi gidi han theo chiéu dai 2m; chidu
réng 2m va chiéu cao 1m. Chia lwdi mién khong gian tinh toan dwoc thwe hién véi kidu lwdi khong clu tric
kidu T c6 chéat lwgng ludi phu hop trong tinh toan [7-9]. Hinh 2 thé hién hinh &nh lwéi chia trén bé mat gian
khoan. Théng sb chi tiét lwéi duwoc thé hién trong Bang 2.

Béang 1. Théng sé co bén cia gian khoan

Théng sé G1 G2 G3 Bon vi

Chiéu dai téng thé 0.52 0.526 0.385 m
Chiéu rong tong thé 0.30 0.30 0.30 m
Chiéu cao téng thé 0.80 0.80 0.80 m
Chiéu chim thiét ké 0.30 0.30 0.30 m
Théng s6 kich thwéc phan Dang hép, Dang tam giac déu, | Dang tru tron, m
than chim 0.52x0.12x0.1 0.51x0.1 0.386x0.1

e ety | 00803 | 0001 | oiw03 | m
Lwong chiém nwéc 0.0147 0.0147 0.0147 m?
Dién tich mat hirng gid 0,0506 0,0593 0,0491 m?
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Baéng 2. Théng sé Iuéi chia khéng céu tric trén céc mé hinh tinh toan
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Théng s6 G1 G2 G3 Pon vi
Sb phan tir lwdi khong cau truc kidu T 1.73x10° 2.0x10¢ 1.8x10° Phan tr
Thé tich phan tr Iwdi nhd nhat 2.3x10-10 7.0x10"" 1.8x101° m?
Thé tich phan t&r lwéi lon nhat 7.2x104 8.1x10+ 9.4x10+ m?

Hinh 2. Mién khéng gian tinh toén khao sét va chia ludi

Bang 3. Thiét Iap théng sé va diéu kién bién tinh toén

Théng sé Théng sé thiétlap | Don vi
M6 hinh rdi st dung tinh toan k-epsilon -
Pau vao, van téc vao 0.5;1.0; 1.5 m/s
Dau ra, ap suét khi troi, p, 1.025 at
Twong bao quanh No slip wall -
Khéi lwong riéng khong khi, p 1.225 Kg/m?®
Do nhét dong hoc khéng khi, v 1.7894.10° Kg/s-m

3.2 Thiét Iap diéu kién tinh todn

Trong phan nay, cac thiét lap
didu kién tinh toan trong nghién clru
khao sat cac dac tinh khi dong Iwc hoc
gian khoan dwogc thwc hién. Cac diéu
kién co ban dworc thiét 1ap trong bai toan
thé hién chi tiét trong Bang 3.

Trén co sé cac diéu kién dwoc
thiét 1ap, cac moé hinh khado sat dwoc
thwe hién tinh toan mé phdéng véi may
tinh phu hop, tc do tinh toan va thoi
gian tinh toan véi méi bai toan phu
thudc vao nhiéu yéu té khac nhau nhw
s6 lwong Iwdi chia, diéu kién bién,
phan cirng may tinh ciing nhw chét
lwgng thiét k& mé hinh tinh toan, chia
lwdi va sw phu hop cta diéu kién bién
thiét Iap trong tinh toan. Trong qua trinh
nghién ctru, nhdm nghién ctru str dung
may tinh v&i cAu hinh Intel Dual-Core
2.7GHz, RAM2Gb. Sau khi bai toan hoi
tu, viéc phan tich, xt ly két qua tinh toan
sé dwoc thye hién.

@ 4. Anh hwéng clia géc hwéng gié va hinh dang than dén déc tinh khi dong hoc gian khoan

4.1 Anh hwéng cua géc hwéng gié dén dic tinh khi déng hoc gian khoan

Trong phan nay, anh hudng clia géc hudng gié dén déc tinh khi ddng hoc gian khoan sé dwoc khao
sat théng qua phan tich, so sanh két qua tinh toan mé phdng dac tinh khi ddng hoc cho gian khoan G1
twong rng v&i cac géc hwéng gid khac nhau. Hinh 3 thé hién két qua phan bd ap suét bao quanh gian khoan
G1 twong (rng v&i mot sd goc hirng gié khao sat 0°, 30°, 90° va 180°. Trén két qua hinh anh phan bd ap suét
trén bé mat than gian khoan twong &ng véi cac géc huéng gié khac nhau cho thay rd mirc do phan bd ap
suat tac ddng 1&n gian khi thay ddi géc huwéng gié khac nhau. Sw thay ddi dac tinh phan bd ap suét nay phu
thudc chi yéu vao cac bé mat tiét dién hirng gié twong rng véi géc hwéng gid khéo sét.
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Hinh 4 thé& hién két qua tinh hé sb lwuc 180
can khi déng tac déng 1&n gian khoan G1. Két
qua cho thdy sw khac nhau khi thay déi van
tbc gi6 va goéc hwéng gid. T két qua nay cho
thay tai goc hwéng gié 30° lwc can khi dong tac
doéng lén gian khoan c6 gia tri cao nhat. Hé sé
lwe c&n khi ddng giam dan theo chiéu ting cla
van tbc gié.

m0do

=30d6
=90 do
=180 do

4.2 Anh hwéng cia hinh ddng than
dén dic tinh khi dong hoc gian khoan

Trong phan nay &nh hwéng cia hinh o5 1 s
dang than gién Ifhoan dwoc khao s:ét thong qua v (i)
so sanh ket qua tinh toan m6 phong CFD 01y 4 s 56 1uc cén khi déng tac dong lén gian khoan G1
v&i 3 hinh dang gian khoan dac trwng gom gian theo van téc va goc huong gio
khoan v@i than chim dang hép duwoc két noi véi
thwong tAng thong qua 4 tru tron G1, than tru chim dang tam giac dwoc két ndi véi thwong tAng théng qua
3 try trong G2, than chim dang tru tron két néi véi thwong tang théng qua 1 tru tron G3 (Hinh 1).

Hinh 5 thé& hién so sanh két qua tinh toan md phdng s6 CFD phan bd ap suét trén b& mat két cau
cac gian khoan khao sat twong (rng tai cung diéu kién tinh toan khao sat v&i géc huéng gié 0 do, van tbe
gi6 0.5m/s. K&t qua nay cho thdy ré anh huéng cta hinh dang than gian khoan dén phan b &p suét trén
bé& mat gian khoan khao sat.

Hinh 6 thé hién két qua tinh toan md phéng van téc dong bao quanh cac gian khoan khao sat. Két
qua nay cho thay ré sw khac nhau ctia van tbc dong bao quanh gian khoan khao sat. Két cAu dong bao
quanh cac phan cla gian khoan da thay déi theo sw thay di ctia két cAu phan than két ndi gitra phan than
chim va thwong tang clia cac gian khoan khéo sat.

Két qua tinh toan hé sb lwc can khi dong tac dong 1én gian khoan khao sat theo van téc va goc
hwéng gié dwoc thé hién trén Hinh 7. Két qua nay cho thay ré sy anh hwéng cla két cAu dén yéu té lwc can
khi dong tac dong 1&n cac gian khao sat twong (rng véi goc huwéng gié va van tdc dong thay ddi khac nhau.

Hinh 5. Phén bé &p suét va dong bao quanh gian khoan tai géc hiing gié 0°, vén téc gié V=0.5m/s
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Hinh 6. Phan b6 véan téc dong bao quanh gian khoan tai géc hirng gié 0°, vén téc gié V=0.5m/s
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Hinh 7. Hé s6 luc can khi déng tac déng Ién gian khoan theo van téc va géc huéng gié

@ 5. Két luan

Trén co s& nghién clru khdo sat dac tinh khi dong hoc gian khoan da thyc hién, bai bao da dwa ra
céc két qua tinh toan mé phdng dac tinh khi dong hoc gian khoan théng qua s dung coéng cu tinh toan md
phéng sb CFD. Tir két qua phan tich, so sanh dac tinh khi dong hoc gian khoan khao sat tai cac géc hing
gi6 khac nhau cho thay ré sw &nh hwéng cia dién tich hirng gi6, huwéng gié dén déc tinh khi dong hoc clia
gian khoan khao sat. Tir két qua so sanh dac tinh khi dong hoc clia cac gian khoan véi hinh dang két cau
phan than két ndi git)a phan than chim véi thwong tang clia gian khoan nhuw da thwe hién cho thay ré mirc
d6 anh huwdng cla hinh dang két ciu gian khoan dén dac tinh khi ddng hoc.

Nhirng két qua nghién ctru da thwc hién trong bai bao nay cé thé Ia két qua can thiét dwoc st dung
trong cac nghién ctru thiét ké va phat trién hinh dang khi dong két cu than gian khoan nham nang cao hiéu
qué trong qua trinh khai thac str dung gian khoan. Bdng théi théng qua nghién clu nay, cling la co sé trong
viéc nghién ctu (rng dung cong cu tinh todn md phéng sé6 CFD trong tinh toan mé phdng dac tinh khi dong
lwc hoc gian khoan.
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