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0 \( Moi tronrf nnunq van de ril quan irong trong n')Lzen chu cling'nhu Irong
phan lich: va dtr -bio. XTND. 18 vige Hm hi€a phan b3 cfia: f:uong van - tnc
gi6 & cac tang thip clia khi quveu rong XT NDBY Cac nha ngi
cdc.méd hinh khac nhau vé phan hd, cia trardng va

I'uy nhién, phin 161 cic mo hinh nw mang iinh chat: anrr ké thue nghlem
va khéng dim bio duge d@iu kién ve

imh lién mu cia nuor.rlcr vin 8¢
trang toan bo pham vi cfia hoan INITED

XTND: \Go:u ra cting (6n lai mot sé
moé hinh ihuj dong vGi cac gid thiét b an diln khac nhau. I‘uv nhién cac mo.

hinh'’ thuy dong cho ciic k&t qua con fa véi thue 16 va «hua gidi thich duoc
- nhigu ddic tinh quan trong:trong phan bd chia’ tr uong van'tée gié tr ong XTND.
Vige linh toan van tée gio cuc dai, ban kinh ving gié ewe dai va ban, kinh mat.
bao® VAD lAVEa® ds TAt kha khan dor'ﬁt«?' 61{cie m6 hind lhm dnn Tnam ch1 choE
dén nay vin chuwa tim duge moi qusn hé phy thuge nio giwa phan b3 chia trlrang’
vén 6¢ trong XTND thong qua cac uhuong trint LhUV dong Iye rdt phire tap
~béi ls ta phéi hidu r5 co che vat Iy ctia XTND, nghia. }a phai tim duge tdt cd
cae nguyén nhan donv lye co ban gay ra chuyén dong ctia khong khi trong XTND.
Duya theo cac gia th;et nay' thist’ 14p mo hinh dong hoc phan<f hoan lnu XT ND,
Sau d6 vai nhitng hidu biét va co ché val' 1y va tinh chat chuyén dong clia
khong khi trong XTND, s3 phdn tich nhitng khac bigt co ban giira mé hinh dtrorc
~dua ra va btee tranh chuyén dong thuc te clia khong khl trong XTND nbim lap

co so 1y thuyet cho viée x4y dung md hinh ioan ly hoan ihlen hon Ve phémf
bo phang cua tmmng ‘van ioc gi "tz'ond XIND_ ' ‘ '

10 i6c gié trong XTND
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T’ da b'et lshOHO"khl troncf k.n q vén la nén duoc ¢ én‘
Va: o mo ":mtrc_do nao’do’ chuyen doncf irond I\T\B luon luon mdn ,
doi: mrng Tuy 1 h:en, khi’ tim hxeu cdu ‘t'”’c phang clia hoan luu XTI\’B Ia”c’é_;
« lhe did- thlet rang chuyen dons clia kh ggkhl trong AI“’B Ia chuyen dong doi

xUhg-tru cla’chir Iong Iy tudng’ khong nén

dugc. Tir d6 tini- bire tranh chuvenl_‘
~dong* phanrf Iuonq {u cha XTND' voi cac’ gxa 1hiél ke tren va lnou chmh dan‘mo’

* hinh’duoé chon’ bingcach thém vad do nhittng dac linh m&i hong qi VJec phan:}j
-“llch nhunﬂ kth blet cor ban so vdi'chuvon dono thuc'tp el la I ’
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Nhu vay c6 the (hiét 1ap bire tranh vé chuyén dong phing clia khéng khj
trong XTND nhr 14 chuyén dong phing khong xody ctia chit 1éng |y tudng do
sy’ chong chit chia mol dizm hnl va mol &ém xoay cung dit & tam XTND gay
ra. Nhu ta da biét trong co hoc chél 16ng Iy thuyél, nhitng diém nhu (hé duge
goi 1a didm hit xody (néu thanh phan chuy&n déng phap tuyén huwdng tir tAm
ra thi didm duge goi la ngudn —xoay). - ,

. Tam théita s& dirng Jai xem xél mol s6 dic trung dong hoc co ban cha
chuyén dong phéing khong xoay do didm hit xoay gay ra. Dong dodiém hat—xoay
gay ra dugc xac dinh b&i thé phue. S
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Nhw ta di phin tich trong [2] néu q thye thi géc loa dd la mot-didm
hiit véi cong sudt m, con néu q thudn Gy o thi géc toa do 1a mot diém xo0ay
vGi cong suit g. Trong trudng hop ma la dang xét q la phitc va gbc toa do

Inz trong dé ¢ = m— g (1)

" la mét didm ky di, duge goi la diém hil — xody. Dua vao moduyn T va agumen
- g ¢hia bién phuc : L HC TR EEL L L E

Tach phén thyc va phan 4o trong thé phire
S | Wo=-"T18 (lnz 4 ip) -
2r :

&

ta s& tim dwge nhitng biu lhtrc sau diy cho lhé van téc @ va ham dong ¥

9= -15- (mlnetgo): ¥ = —— (@0 —gl). @)
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Cac bidu thitc nay chirng (6 ring cac dudng dong 1a mot ho cac, dudng ~xodn:

logarit (hinh 1) |

v =Cie g

Lk
r=0Coe

~Viiotig goc voi cac dwong xon cfia ho thir nhit.

"~ Viéc pHAn -tich cac 4nh mdy vé tinh t&. lau dacholhé
c6 thd coi ring hinh dang cfia cic dii may 1a hé¢ qué tre tiép ciia dic didm
hoan lwu & cic ving twong ing. Cac dii may xody {hudn c6 hinh dang rit

khae nhau. DA trung cho cac xoay thun ngoai uhigt doi la cac dii may dang.

xofin hypecpén, dang xoin parabon la dang soén asimét. Dic trung cho.cac.
XTND lai 1 cac dai may dang xoén logarit. Dang xoin logarit clia che dai may,

XTNP co thé gidi thich duwge Ta do - tinh d6i xémg (ru.cao, cfia trudng vin (5e
gio trong cac XTND. Nhu da phéan tich & trén la cac dudng dong trong chuyén.

dong do diem hul — x04y giy T2 c6 dang’ xofn logarit. Nhu vay, dang: xodn;,
“gbgarit clia eac dudng dong va cha cac dai may XTND cang chirng (6. rdng c6:
3 L R il 5 5 R RN R EE L SR Pl h e 2 N 7,“ ¢
~ th3 chdp nhan bitc Iranh twong ty gifta chuyén dong phang trong XTND va.

gl E Y H i B B

“chuy®n doéng phing khong xody ‘clia chét 16ng 1y tuwdng do diém hut — xody -

dat tai tam XTND gay ra.

: (4)
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con cac duong dang thé 1a mol ho cac duong xodn khac ' ., .
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A Bffly"gi&t'a‘ xem xét phdn b ciia irtrt:)ng Vél]‘* t6¢ trong c‘jmyén ééng do
diém hit - voay gay ra. Trong hé toa do cue ta co6 - S
ol T e R - )

V = P = L _M__Cw 5 : Vg = —

er r 2 T

ey
30 ar - ®
trong d6 Vr la thanh phin van tde phap tuyén, Vo Ia th
tuyén.. Thay, (3) vio (6) ta tim duoc - -,

B

anh phin vin téc tigp.

‘Vr?"‘l}"l“"? ' Vg = =2 : (7))
;""-’»“ S R N P s 27:r T - "Tr ) : 3 . :
va tr d6 dé dang tim dwoc
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va thay vio (8) ta c6

V= e .o (10)
" 4 T (RS M ‘
T hai bidu thie cusi cung dé dang (hidy ring M dgc trung cho cuong
10 ody cila didin it = xoay. Vi m va ¢ la nhitng lugng khéng d, 4o 15 15
(IO)t Suyra fe3 Py R SRR B T syt w2l T SIEIERER S LA

1611 ‘hon rit nhidu so véi thanh phin van (de Phap tuyén, Vi vay irong n
trudng hop chi xem xét thanh phin van tdc ti&p tuyén. Tt hé thtre (7) dé

hidu
dang

Vo= L=const Y

rong d6. L .=, 55818 dailuong dde trung cho cuong do. xoay cha didm hii—

img theo dinh ngha trong co hoo thi L, duge xéo djan theo (12 Iyi

mo mendéngluangchuy@n dong clia-cac phin i khong: khi 'ii‘QI:]g;.‘

2 - %

ML= S KHAC BIET Gi‘ffAt(CH»tJ.V’i"EN%*'%i,C“)»l\G;EM() DIEM HUT—X0AY GA: RA’

VA CHUYEN':PONG €A KHONG KHITRONG XTND |« (00 oo

Tt cdc bidu-thire (1) va (10) d& dang thiy f%’fpg“gg'i(iff{t_jgd‘&[éf’“ﬁ)‘gfﬁ dizm ky

div cw thd 18 didm’ 16gari t'd6i véi thd phirc! vaila digm eqec don"d6i voi van

§¢: - 6'd6'mo’  cliig 160 To cae’ bidy thic nay cé thd phat
tinh ¢t thir nhat clia chuyén ‘dong do ditm hut:xody ‘gay’

' it i fai '¢idm nao {rong chit [6ng,

eAng vio'gin didm hut - Xody ‘igle toa do) vda’ foc clia chc |

I8¢ = 6°do'md diyn ‘van téc 1a va
el iy ‘giy ra nhu sau;
dé tom cliaTvin toc'khong ‘dat ‘gis’ tri cire'dai %

‘hal '16ng “‘ang ting




“Pir b:du thire (12) cb thd phat bidu linh chat thit bai cfia chuyén déng

do didm bil - xody gay ra nhu sau: déi vai chuyén déng do di€m hit—xody
g‘y,ré, mé men dong lwgng chuyén doag ca cac hat ioéng gitt khong doi doc
theo 6ng dong va bing cudng do xo&y cfia diém hal—<cay. -
Pé&i voi chuyén déng cha khong khi trong XIND thi cac tinh chit ké
trén khong c¢on dung nira. Chc 56 lieu thue & cho (hdy ring vén t6e-gio, ting
 dan tir ria bién vao khu vuyc trung tam XTND va dat gia tri cyc dai tai mot
‘khoéng nao do6 gin tam XTND. rau do van 18c-gi6 gAm nhanh va dat gia tri
' rit nhd hoiic hing khong tai khu vye mét bdo. Viec k hio sil mdé men dong
" lugng trong cac XTND cho thdy ring md men dong lugng chuyén dong clia
cac phin ti khong kbi giam din (i ria bién XTND va bi triet tiéu fai khu vue
At bdo. S hao 16n md men dongluong the hién 8 & ving trung tam XTND.
o day ta phii tinh dén tac déng clia lye ly tadm, su nén cta khong kbi va qua

~rinh d¢ng nhié! diénra & virg nhin nong frung tam XTND.

Riehl [9] da khio sil nhidu s li¢u thue (& v& cic XTND irén lodn cau
va chi rarang co thé chdp nhan duge twong quan sau: 7 IR Sl
17 #

' yrh = const T vl > Tma (13)

{rong d0 Tmax 14 ban kinh “ving gio. cyc dai. D61 véi cae XTND khae nhau, A,

o

‘nhén cac gia tri khac nhau trong knoadng 0,4 — 0,7. Viée linh todn can-bang mé:
‘men déng lugng va nang lugng trong XTND PaiTay Duong, Daisy va trong mo
“hinh storm [5] cho thdy c6 1hé sﬁdungcﬁngthu‘c tinh x4p =i seu: ek

(1 4a)

 d6i véi XTND doi xirng, cong thirc nay c6 dang

vg 23 = c_ohsl ‘ x011>1——2" vi (14b)

- DG dang thiy riing, chc cong thire’(11), (127 khie voi‘eae cong thire (13).

(14). Tuy nhien, dang phan b clia vin 16e irong cic cong (hie ndy trong doL
giong nhiau. Do 1a sy pliy thuoe duy nht vio khodng cach: cing vio gin

‘tam XTND van t6c gio cang tang. D& dang ¢6 th& gidi thich sirkhac biét gita
‘cac cong thirc’ nidy la-do lrong phén b6 (11) va (12) cha diém huat — XOAY,
Khong ‘co sy hao ton clia‘moé meén dong! lugng: Vi vy, cic hiing s6 & vé phai
“cfia (11) va (12):s8 1om hon cac hing'sd & v& phaicha (13)iva (14). |

_“Thye 1é cho th&y ring hoan lwu XTND khong lan truyén khip khiquyén
'ma bi gioi han, bi cic hé (héng khitwgng: khac hao: quanh. Kich thude ciia
_ che XTND rdt khac nhau .va dao-dong irong khodng :500—3000kim: Cho:dén nay,:

_ viée xc dinh kichthwoe XTND con gip-mhitu kho, khan. “Cac:lac gia khac

nhau dva ra cic (i

éu chufin khac nhau vé kich thwée, XTND. Thong qua vice

‘A

5o sanh hai qua:trinh chuyén dong & trénla co hé dua: rastiéu chuiin sau

day veé kich thude XTND: hoan luu XTNP.dugc.gioi han-& vang ma &.d6:mo




lat.gia Ir] t6i han va. la gia (rj cue dai. Théong qua cac s
Liéu thye (€ co thé tim gia tri nay bing phuong phap vé dé thi hodc tim gia

A

Iri liém cin cna dudng cong md men dong lvgng bing phwong phap binh
phuong nhé nhét. Viée thit nghiém véi nhidu s6 licu thye 1€ cho thiy ring chc
cong thire (11) v (12) cho cac k&t qud rit t6t lrong pham vichia hoan luu bén
ngoai dia may day dac trung tam XTNB, Cac gia tri van idc (inh thudéng 1én
hon mél chit so véi cac giatrl van tée thye trong XTND. Nhwoe diém chung
cha cae cong thire (11), (12) cling nhu cdc cdng thire (13), (14) 1a khong st
dung dwoc cho viag lrung td&m XTND, tie la khong dAm bio tinh lién tyc cha
phin bd van 8¢ trong toan bo pham vi hoan luu XTND.

'~ Cac phan lich v& su khéc nhan gifta hai qud !rinh chuyén dong cho (hiy
ring c6 thé coi dong phéing cia khong khi trong XTND la két qui sy chdng
Ién nhau clia dong gay ra bdi didm hiut — xody véi cwdng do M dit tai (Am
XTND. « Ngudn ciny nay la két qui 16ng hop clia 14t ¢4 cac qud trinh vat
Iy gdy ra hao tén mo men dong lugng. Nhu vay, (a ¢6 thé biéu di&n vée to
vin t6e gi6'trong XTND nbw saq 0 b Lo

Pixdd

= rhx.q'- edn - . AT : (13)

— g _
lrong do6 ky hiéu Vix 12 vée to van t6c clia didm hal — x04y, Vein 1a véc to
van (6¢c cha « ngudn cin . Twong ty nhur trudng hop cha lge ma sat, trong
tredng hop nay ta cd thd gid thist ve dang clia vée to vAn t6c noudn cin
nhu sau N & : ~

- —_
- Vean = —k.Vhx (16)

Ticng biéu thirc nay dé dang lhdy ring: hé s6 k dic trung cho cwdong do cha
«ngudn can » ddi véi didin hit—xody tirong irng. Thay (14) vao (15) va viét duoi
dang m6 duyn fa c6. i , °

V@ g

Cae s6 lidu thye 18 cho thdy ring chuyén déng clia khong khi trong khu
vire mit bio rdl phire tap. Trong khu vye nay, van tée gi6 r4t nhé hod: bing
- khdng. huéng gi6 rdt khéng 6n dinh, thAm chi quan sat thdy cde dong giang.
Tam thoila khong xem xét chu; 8n dong cdia khéng khi treng khu vye mit bio
va thém vao di€ukién Ia vin téc gié dat gia Lri bing khong tai gi&¢i han cta
mét biio, nghia 1a hé s6 k nhan gia tri bing i tair = ro (ban kinh mit bao).
Ngoai ra cac s6 li¢u thuc té con cho thiy riing : lac dong etia ¢ ngudu cin» gidm
~diin theo khoing cach k& (u tam XTND. Néi tém lai hé s6 cha « ngu’n can»
la mé! ham niao d6 clia khodng cach va it nhit phai thdéa man cac didu kién sau:

k(r2) <k < k(re) =1 vé&i moi faSrtisre (18
limk@r)=0 - T R




De danﬂ thqy 1an0 dang dan Gmn nbat chia hé s3 k thoa man cac dleu

l\len (18) [ ham sau:

L . k(r)‘: (19)

'lhay (19) vao (17) va thay Vhx lu- biéu thlrc (10) la co phan bo sau day
clia van toc gao trong XTNB

-‘\ _m(l-
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r, M —_;M’(I‘“—ln), L : ;(20)',
r T LT E , :

Do tinh d6i xrng cua truedng van t6c: nan tir (20) cb tl]°é riat ra phan b
sau day cho tha nh phan van toc Uep iuyen. : o

, Co the x4c dmh duoc ban kmh mat bao r tut cac quan trac rada hoac ;
thong qua viée do dae hir cace dnh may vé tinh. Nhu vay sau khi tinh duge gia
tri (M) (hodic 1) ta c6 th8 tim duoge tit cd cac yeu té cin Lhiét clia phan bé vén
e gio trong XTND. NETINTI L
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VI=TINH TOAN TH(F NGHIEM

Deé thi nghiém mé hinh dugce ‘rinh bay & trén, tac gia da str dyng s6
litw quan tric trong tham sai big quéc t& TOPEX nam 1982 — 1983 & ving
tdy bic Thai Binh Dwong. Kich thuée mit bio duge do tir cac Anh may vé
linh dia tinh cfla Trung tam khi tugng Nbat Bin [7]. Trong cac phan b6 (20)
va (21) thidy ring ton tai st phu thude chit ché clia redong vén tde gio vao
ban kinh‘mét bao. Vi vay tac gid chi chon va do biu kinh mit bao tir cac dhh
mAy vé linh trong cdc trudng hop mit bio (ron va the hién rd. Cac két qui
tinh toan cho thdy phan bs (20) VA (21) rit sat véi thye (8 clia trirong van tée
gio-lrong cac XTND. Cac gia (ri linh clia vin tde gié cuwc dai ciing kha phu
hop véi cac'gia tri trong cae thdng bao khi twong chinh thie. D8 minh hoa
cu thé hon, tac'gid chon truéng hop clia XTNP Helene ngay 26/1X/1958. Trung
tam nghién citu béio nhiét d6i caa My da uén hann nhigu thAm sat die biét
bing miy bay vio cic¢ khu vire khéc nhau clia XTND Helene. Céc s6 liéu quan
tric T4t chi tiét niy da 'dwoce st dung va cbng b frong nhidu céng trinh nghién
ciru khac nhau 2,3, 4,6, 8, 10]. ‘Hinh 2 1a profin trung binh ecfia thanh phin.
van (¢ liép tuyén & mit ding ap 560mb. Trong {rwéng hop nay van' (¢ gio

cwc dai Vmax = 50m/s, ban ' kinh ving gi¢ cuc dai rmax = 30km va ban kinh

mit-bio vy =’ 15km. 0 JEER .
| B4nE 1= Gae gia tri thuo va obe gik txt tink theo (21) cin phan bo vdm 1o
816 tidp tuyen trong XTND Helone nghy 26/1X/1958, mit. ding 4p 560mb.

(km) ~(mfs) |- (m/s) - Amfs) - .”(kr‘n:) (mfs) i (mfs) | (m/s)

350 48 el dsag o gy 80 2T 27,80 S 018
330, 4,{50;(“ ,,..50,22;’,4’; N '(‘7"!2'\ 'l(]ﬂ . '26'2:,; ’l25.e] ‘ --.(l,?';ﬁ,

10 - | 46,5 £7,01° ’ 0,51 | 110 23,5 0 23,66 - 0,18
SIS0 IR - R IS T N E I D, 0,88 1200 21,8 - 21,97 6,17
80| Vers ) Bogmee O U glig o] pas 21,5 ] 2n;m =038 .

75 33 32,14 u,86 40 4. 192 0 00 19,2200 o ga2 s
LI 30,5 30,8 oo G0 b1s0 186 | 18,01 S —i,59

Théng qua cic s6 ligu thue t& (bing 1) lac gi4 da tim gi4 tri gi6i han L
clia' mo ' ‘men ‘dong lrong, theo phan b6 (21), bing phwong phap binh phuong
nhd nhdt. K&t qua tinh dwoe L = 3013.103m2/s. Thay ‘gia tri nay cfia L va
Fy=15.10sm (1% 88 Lieu thie 't€) vao (21) la- c6 dugec phian b6 hoin toan xac
_ dinh cfia truong van tdc ti€p tuyén. Ti do dé dang tim duge Vmax'linh "=
90,22m/s :va:rmax tinh =30k, Cac ké t'qud nay va-cac két qua tinh téan duge
trinh bay & bang 1 cho thdy d6i véi trudng hop chia XTND Helene ngay
_26/IX/31938._phan4fb6;’(2,1) gin nhu dung tuyét d6i. - .. . -

. NS

1. Mic di mé hinh déng ‘hoc phing dige trinh biy & trén khong hoan
toan ding véi birc tranh chuyén déng trong thyc 1&, nhung md hinh bao ham
~ dirgc nhitng diic finh rat quan trong clia chuyén dong khong khi trong XTND :
- linh d6i xtrng try, dang xoin logarit clia cac duwdng dong va phan b4 chia dwéng
-%an?ftﬁ‘é'g"aﬁ‘?'*mfﬁggvai;fthgp; [& hoén luu'XTND viing bén ngoai dia maiy day
dictrungtém IR LSRR L T Rt e n P Tl A D s DU T L,



2. .\Io hinh cho phép ung dung Iy thuyét. di duo'c phat tridn sau sie

1A

' trong co hoc chilt 1ong l) thuyet vé chuyén dong pndng khoug. xq‘" cua chit

.

long 'ty tedng frong vide khio sat chuvun dong cha Lhonci khi trong XTND, -

3.'Viéc so sanh va ph'\n tich ohirng su hhu, biét gikra hai qua hmh
chuyeu dons dlruc irinh bav & trén cho thiy ng co thé col dong ptmna cla
khong khi uoncr XTND 14 két quit sy chong 1én nhau el don(r uag nén bdi
diém hut-—- toay dat tai hm \l \D va dong gay nén bou « nguon can » ¢ling dat
tai tani- I\T\TB « \fcuon AN » nay 1a két qui tong hop cha tdt cd. cac qua tr mh
vat Iy gay ra su hao lon mO men clono lwong chuyén dong.

1. Su iién hé giira cucmd do xoay clia digm hul——xoay va mo men: aong :
I¥ong chuyen dong cha khong khi trong XTND cho thdy 1ang ¢6 thd. dwa ra
tidu chuau vé Luh thuoe XTND thong qua gnm han ma & d6 md men. dgng
lu'crnﬂ dat gza lu t6i han. , : SRERE LR

 “ 5, Dua t1en co s& cua mo hmh dénd hoc' nav 6 the xay du:ng mb hmh
toan ly va. ph‘ln bé phang clia trudng van oe gio & cac lang thip. cta khiquyén
g XFT\’D (vi dl.l,,_Ith phin bd (20) va ()1)) Cac.phan bd dang (20):va (21)
kbonﬂ nhitng. dam bio duge tinh lién tyc coa trrong van tde gié trong toan: bo
phdm V”I\.T B ma con bao ham duge, nhuug dic tinh quan trong khac nhuw:su
ton fai cda van 8¢ gid cyc dai, su phu thude true tidp cta phan bé van tde: gio
, vao klch thude meL béo. Cac tinh lodn thir nghlem cho cac két qua rit Lha quan,

. Cudi cung ¢6 thd thay Ting phuong huéng 1im hleu cdu trie cua trurorng
vin loc gié & cic tAng th‘lp cha’ kh1 quyen ‘rong XT\IB ma tac gid ‘da néu rava
Ullt nghigm, ¢6 thE m& ra trién vong tot t1 oncr Imh VU‘C nghfeny cuu, va ung
E dunﬂ tronr.f phan tlch va du bao \'I ND/ o 4 '
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