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MO HINH TOAN — LY PHAN BO PHANG
TRUGNG VAN TOC GIO XTND

HOANG MINH HIEN
Cyc Du bao Khi twgng Thily vir

I - pir VAN BB

hit-xoay lrong [1] d4 xiy dyng mé hinh

Dua trén co s& ly thuyét diem
XTNP. Théno‘ qua md hinh nay. nhu tac gia da chj

déng ‘hoc phang hoan luu

.3

T4, co the xay dung mé hinh toan — 1y phan b6 phang uuong ‘van (&c gio &
eéc tAng thip cha.khi quyén bao ham- duwoe ‘cdc: dic tinh quan trong nhu su

”

.ton tai ctia van téc gi6 cuc dai; su phu thuge chil: ch& vao kich thwée mit

bio va bdo ddm duwge tinh lién tuc cfa .iruong vdu ¢ trong toan by pham

~.vi hoan luu XTND, Tuy nhién, trong [1] méi chi dwa ra m¢t trudng hop riéng

~ 'don gidn vé dang cua nguon can, Trong bai néy tac gna trlnh biy moét dang
_‘lztono’ quat ctia: nguon can va it do xay dung va khao sat mo hmh tong quat
_hon ve phan ‘bo’ phang tru:orng van toc gi6 XTND. '

- NOI DUNG MO HI\IH

Phan tlch Vi so sanh trong [1] cho th’ly rang (o) the coi dong phang clia

"}khong khi trong XIND-la k€L qua sy chong [én nhau clia déng gy nén b&i

diém hut—xoay ddt tai tam XlND va doncr gay nén boi ngudn cdn cling dit tai

-~ tam XTNP. B3i voi truong moé-dun van tde, tromg [1] d& rit ra phan bd
V(f) = ""( 1 - k ) voir > r° vl ha AT reiny il D (1)

: uong do, M= cudng do clia dlem hutd:oay ro»'-- ban Lmh mat bao hé¢ sé
ke =mot ham nio do cta r, dac ‘treng’ cho cuong do cha nguon can dox vén

drem hut-xoay ttr()'ng rng va pha1 thda' man cac diéu k!é]l sau ¥
‘ k(rz) < k(r;)( k(ro) = 1”_'__ vél mqu T2 > r; > I'o

D .. v6iD>o (2>

R




vh khi 46 phanm b (1) ¢6 dang cu ths nhu sai
) | e

Khio sat trong [1] d6i voi truong hop clia XTND Helene 26/1X/1958
cho thdy phan bd (4) rit sat voi phan bd truwdng van tdc gié trong thue
té. Néu lwua y phan bo trucmd vﬁn tdc chia dlem hut-xoay c6 dang nhu sau:

: M SRR
V(I’) T SR (3

Tr — To

M
V(r) =-=""-'

. T'~—To
d& dang tl.4y hai phin bd trén chi khac nhau boi hé sb ( )--dai lwong

‘khéng thir nguyén va dic trung cho ti 1& khoang cich tuwong 601 clia cac diem
doc theo ban kinh trong ndi twong quan véi kich thwée mit bao. Pidc trung
nhw vay cua dai luogng nay co the duo'c str dung vao viéc dua ra mot dang
{dng quat cia ham k (1) nhu sau: :

T —To
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5 trong dé: b>1va c>0 I RPN SHE T )
S Ham nay théa: min eac didu klen (2) Sau mot 56 phep blen d01 do'n gidn
-;ao thé glam bort mot- tham s0 trong (6) bang cach du-a ham k (r) veé: dang sau’;
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i i_‘Thay' (8) vao (1) la s8 b phan bo dana sau

ro—7=¢

V(r)-“—(l-—_: 0 R . | 9)

- Nhu vay v6i cac gia tri khac nhau cia cac 1ham s6. M, ro v a 1a s& nhén«
Aducrc ho vo so ca.c phan bo xa.c dinh khéic nhau cha {rudng van tée glo XTNB

n ft'{nV $i%n fntrgn
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N o trong do, L — mo men déng Iuong

. trong ly thuyet phlwng phap so qua lrmh ]ap khl tlen hanh phuoné phap
_binh phuong nho nhét 601 Vi trucmg hop. phi tuyén khong phii bao gi® ciing
héi tu. Két qua cha qua trinh nay phu thuoc rit nhidu vio viée chon nhitng
gi4 tri danh gia so bo clia cic tham s cin tim. Trong mét 86 trudng hop cé
- - th®'xae dinh dwoc ban kinh mit ‘bio T, mot" cach twong asi chinh x4c théng.
qua cac anh may vé tinh hodc tir cac quan trac rada. Ngoax ra, nhu sau day
88 thdy, co {h& gidm bot khé khin - trong . v1ec chon gia tri ‘danh gid so b
‘¢0a lham $6 M. Tir phan b6 (9) suy ra co. :

= S «isz Iy LTS Assn i lshaiied

“trudng van tdc nén ttr (9) co lhe rut Ta phan _

Trong m01 lrlrorng hop cu. the cia X'INB théng- qua cac s6 lléu quant - o
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o Vr=M{l—e* — 1 ) , (i)
bat :
f(r) = Vr va M’ = limf(r) ‘ (12)
r — o

Tai ria mit bio ta ¢6 f(r,) = 0. Gia tri ela M’ c6 thé tim duge théng
qua phép tinh gioi han don gian sau :

' —r
M = lim(V.) = lim Ml — e® —5—) = M(l — e~?) (13)

" Qua d6 d& rang thdy ring f(r) 13 ham don diéu ting va bi ehin Irén bdj
gia tri M' = M(1 — e—) = const. ‘Théng qua cac s& liéu quan iric co the tim
duroc gia tri gin ddng cha M’ bing phuong phap d8 thi. Tir (13) suy ra

M- . L
M= e (1)

, 1 —e— o
va véi mbi quan hé nay, thuc chit ‘cia qua trinh ‘13p k& trén chi con phu
l_huf‘u. du_y nhit viao vuéC Chuu 5::1. hx ééuh S‘é ban dé c&a tham g0 a. Tinh

toan thir nghlém cho thiy trung binh a = 0,1 = 0,9.

(B III-—PHU’O'\JG PHAP [m NGHIEM DU\IG CUA PHAN BO VA\ T6C

Xé.c dlnh céic tham sd ‘clia’ phén bé ©) bang phuong phép bmh phuong

: _'nho nhit 661 voi trudong hgp phi tu)én khéng phai la cong viéc dé dang va
: _;dox héi s laong va 86 lidu quan tric dd nhidu mdéi dim bio duge do tin cdy
clia cac két qua tinh toan. Thue t§, do mang luéi tram quan tric, khi tuong

thua thot nén khong phai khi nao ciing c6 ditu kién giai quyet bai toan theo

Lphu'o'ng phﬁp ké trén \Igoil ra, vé’m das tlm nghlém dung cua phﬁn bd van toe

roe ..

, B s6 xuﬁt hlén trong qua lrmh mé ‘hinh. hoa trlrorng glo XTND thfmg qua diém
-~ hut— xoéy va nguon can, :

Ham van tée dtmc cho b&i (9) lé ham siéu vidt va. noi. chung khbng co

" phuong phap gidi chung. Tuy nhién . nhu sau nay ta thay, trong mét sé. truong

hop c¢6 thd Lim dwge nghiém dung clia phén bé (9). Gid stt Vi, Vi, va Vi la
médun vin {6c gié & 3 tram voi cac ban kinh trong ung rx,,rz va I‘a Ta co

7the chon rn, rz, va 1’3 sao cho

, r1<rz<r3 _ , : ;
Tu phuong trmh (11) ta co tha rut ra hé 3 phlrong trmh sau o
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v men dm he (17) ta co

"':icho hauv ta co

d01 voi 3 An la cae tham s6 NI r, va a, Cé lhe rat bét mot in s6 cua hé trén
bang chch chia (16b) cho (16a) va ‘chia (16¢) cho (16b) ta s& cO heé hai phwong
{rinh sau.

Vora . 1l—e ra

Virr T, — T
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- Vara Lt 'y — T2

.ddi véi hai an r, va a,

Bat"
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’ X = alop ‘ fi — V}I‘; Va k]]

w{/rz leew{/r] - (1 o klz) el (a) : } ‘_ L (19)
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- C6 the rat bort an. sé a, clia ha nay bang cach chia hai. phuorng trmh tren

(20)_ -

R :(21,{) '

G Nhll’ vay, ta ch1 con 'not phuong tl mh dm véi mét an P V1 x = ar.,>0-

- va r1<ro<r3 nén

Bt

| {nghla 12 x/rI :

bac lorn nhat cua phlrorng tlmh mu. (20)
Bai En R T
Xi= ‘]r}z oo

trong ao i 1a mot sd nguyen duong nao do Do x va r,la cacsd duong nén
hién nhién a cung phal 1a s duong. Thay (22) vao (20) ta <6 _  o

k:z eJr z/’x = (1 + l:a kza) e” zl‘z + 1|3 elt = 0 o S (23)
Bal e R N S y o
y=e o N _H,a_ e ()

B Vva thay vao (2'3) ta c6 - .
k vu—an = (1 - l,ak-,g) thal“z + 1133” = 0 AEi i S (25)_

D& dang thiy ring vél moi 11 <{rz <r3 luon luon co the chon dwroe s§-

~jsao cho (25) la phuong mnh véil cac s6 mil nguyen duorng Cu the ta’ co thé




.chon 3 sao cho jrz 12 bdi sé chung nhd nhit elia r1, r2 va khi do c6 the viét (25)

duédi dang sau

k,,y™t = (1-liskes) y™ 41,38 =0 | C@8)
trong 4o

m, =

> o= ~—-———>J

ri
bit thira s6 chung yi trong phwong tr mh (26) ta ¢6

i [kizy T -+ 113 kza) yor =34 lis “-—-0 - (27)

L
Do didu kién y = e2>1nén tu- (27) suy ra phuong trinh twong du'cmg sau
ky" — (1 - 113k23)V A 113 = 0 ‘ - (23)

lrongdém = m, —-3 va n=nar—j. Ky hi¢u

o (J) = k]"y — (L + Lgkydyn 41y = =0 e @D

‘trong a6 m chi b cao nhil clia pthO’nG trinh.. Ta ¢ thé: chu'nn niinh: duge
b ,

4 ng néu jrs la Qi g8 'ghnng 111() nhét ctia 1 va rz thi o ludn-ed. gia- tri bang
L. I\h1 do ta cé. _ S Ll Ok
Tm (y) = k,y” —(1+113k23) Y+13'*0 T T S (30) :
Dﬁt - o ”
k,2 — (1 + 1, k 3) ot 113 Lo ' S (31

: _va thay cic dai lwgng tu'cmg dtrorng ctia kis vé Lis tir (18) va (21) vao (31), dé
' dang s& chirng minh:duge rangs =:0: Nhungs lai chinh. la téng: dai: s6 clia cac
- hé s cna phu'c;ng trich mit (30). Tinh chdt dic biét nay chirng 16 phuong

trinh. (30) luén lubn ton tai it nhit mot nghiém yi =1. Nhw vay luén lubn

o the ha bot mét hac cua phuong trmh bang cach phan uch om(v) thanh thira

so (ua (y 1) S e
5111(3’) (Y"‘l) Bm—l(y) == 0 RIS R (32)

VA Ve thuc chat hal toan dU‘O'C quy vé VJec um nOhlem cia phuorncr trmh

De dang céd the tim duge dang clia Bm._ (y) thoncr qua phep chra da’

" thire ¥m(y) cho (y—1). Néu lwa ¥ céc bleu thire (22), va (24) s& thdv nghiém

yr = 1 l1a twong duong- v01 ‘nghiém’ x=a.r; -=0. Do r, >0 nén nghlem nay
twong dwong voinghiém a = 0. Tuy nhién, theo gii t thxet da cho ctia- md. hinhs
phan b6 (9) ch1 thoa min vm cac gia tri Lua a>0 a=0 la nghlem dau bxet cua,
mo Iilﬁh va c6 the’ khao sat y nchm cua no thong qua met ) phep blen (lorf
t6i han khi cho a tién toi 0. Tam- thm trong khuon kho' ba1 bao tac gla “khong

dé cap toi-vadn dé nay. :
Sau day s& xem xét ot sod imrorng ho‘p do'n glan nhdt cha ba1 tofm
1Trurcmoh0pm_21aco | |
B = kinyz— + Liskza)y +1is = 0.

sa(y) = (y.-——l)Bx(y)—-O o
vi tir d6 ta co Colend PR e




Thay cac bidu thtrc twong dwong clia Lis va kea fa s8 tim duge
Vara — Virg
Virs — Var

¥z =

2. Trudng hgp m = 3 ta ¢o
33(y) =-kizys — (1 + Liskes)y+lia =0
83(y) = (y—1) Be(y) =0
va tir d6 ta ¢6 |
Buy) = kiay2 + kigy —lis =10
Giai phu'omg trinh bac hai don gian nay {a ¢6 hai nghiem sau.
Yoz 1+V“T-'Pm3
| 2
‘Do diéu klén y > 1 nén ta cl:u lay nghlem du"o'ng yz
3. Truwdng hop m = 4 ta ¢6. e
oY) =k oyt - (L + 113k03)V + liz = 0 SESTEE S
T =@ - b Bipy=0 |
vél tir do co.

Ba(y) =kia y3 + k|2y2 + k13y - 113 =0
hoéc '

" 34 .
_ Co the tim dlmc nghlém g‘in Gung cua phtrO'l’lG trmh néy bang phucng{_
- phé . 80. R - |

y=+ }'2 + “""'Y

= :"/.[Thay nghlém y2 tim c’lu-oc véo cac b:éu thxrc hronc duong *a se tlm du-oc "

(km eJrainyz)/rs— (Jr-Im)/r2 ) ot ]r31DY2
n } " - T Ty = ‘

A=
e e _ kija =17 _ a
- Thay cac gia tri tim duge clia a va r, vao mot trong cac phu'ong trinh
clia h& (15) ta s& tim du-o'c nét tham sé6 M vﬂ nhtr vay bai loan du'oc gxﬁl’
uyét hoan toan S Y T I ity Bl i . :

lV Tf\H TOAN IHU’ VG"IIEM

_ Vou cac gl‘_firl cu the cua 11 I, rs Vi cnon Jr: [a b01 so chung nho nhatl
cna chung, ta sé ¢o. ‘béc m xic dmh clia. phlrorng trinh (‘30) Néu luu ¥ céc sO
mu cua cac phl[’UIlG' trlnh (25), ("6) va (36) ta cd. the 1ul Ta tlrong quan sau

vatrddces '

m+j--m+3

"'rf T2 rs= 1: = 34
o : - jE1 J e ( )
-*’ihéngl(iﬁa?h’ro'n quan nﬁ} de dang suy Ta e
: v ,—_. s s e 3 35
m Tr J ( ) By




_ " Nguoe lai, véi bie m xdc dinh, ta c¢o thé chon dwge vo s8 ti 1€ thich hop
giita T1, T2 vA T3 biing cich gan cho J trong biGu thire (34) chc gia tri nguyén
dwong khac nhau. Nhw di trinh bay & muc trén, véi m =2 hodcm = 3 ¢6 thd
nhanh chong tim duge cae nghiém dling bing cach tinh thid céng. DA véi eae
bic cao hon (m >>3) c6 thé thé tim dwoc nghiém gin ding biing phuong phap
6. A% tién so sanh v&i cac két qua trong [1]. lac g1k chon trudng bop XTND
Helene 26/1X/1958. C4c s& liéu thye t&€ eta profin vin 16c t:ép tuyén (mue
560mb) duoc trinh bay & bing 1. Trong trudng hop nay Vmar = S0m/s; max =
d0km va ry = 15km. , ,

1. Trwdng hop m = 2.

L&y ; = | ta c6 th& chon cac {ram r; = 40km, ra = 60km va rs = 120km
véi cde van t8c lrong tmg Vi = 46,5m/s, Va2 = 37,0m/s va s = 21,8km, Tinh
toan théng qua cac bidu thire diwrge trinh bdy & muyc (rén cho cic nghiém a ~
0,447885; r, ~ 17,017km; L ~ 8198 x 10:m2/s va L = 2959x i03m3/s. Thay cac
gi4 tri tim dwoc clha L, a var, vao (10), tr d6 cd thé tinh dugc van téc & it
ci che tram v6i chc ban kinh khéc nhau. Trong treong hop nay sai s6 tuyét
déi trung binh JAv/~0,61m/s; d0 léch quan phudang ov ~ 1,24mys, dugc tinh
theo cdng thire sau. - - RS e :

i : gu}d ﬁ“(A\ri)? gL

o n

" Ngodi ra d& dang tim duge \? mar=485m/svA I’ nux = 32.3km.

2 Trud g hop m = 3. LasE

Léy 3: !taééth'é‘ chon chc tram r1 = 30km, rz = 60km vars = 120km

- v&i-ehe vAn -tdc . twong fng vi = 50m/s, va = 37,5m/s va vi = 21,8mlstac
nghiém tim dwge la a =0,126407; r, = 15354km; L = 25064 x 10%m2/s va
‘L’.= 2976 x 10°ma(s. Trong truong hop ndy lAv] = 0,33m/s; ¢ = 0,46m/s

Vo B0t s 80,8k o U B s o ped g U0

b
B ST

' 34.7TVr1rc‘/mg hcpm=4 190N : : Sl indy
Leyj=1ta c6 th® chon ‘cac tram ri = 30km, r2 = 75km va'rs = 150km
véi-chc van tée twong wng vi = 50m/s, vy ='33m/s v V3 = 18,6m/s. Nghiém
ciia phuong trinh (33) duwge tim biing phwong phap s6. K&t qua tinh duge
a'= 0,145849; r, = 16,020km ; [+ =22842 x 10’m?/s vA L' == 3100 x 10°m2/s. Trong

trudng hop nay /Av/ = 0,7m/s; ov = 0,87Tm/s; Vmax = 50,2m/s VA I'mar = 31,6km-
| K&t qud- vén t6c tinh & cac tram duge-trinh bay & bang 1. L (hodc M)
vi a la chc (ham s8 xuft hién trong qua trinh md hinh hoa digm hit — xody
va ngudn cin. Tinh loan thl nghiém & trén cho thfy v&i eting mét profin vin
16c gi6 XTND, L vA a nhin duge céc gia tri tinh réit khac nhau. Tuy nhién,
céc gia tri tinh cla cac dai luong dic trung cia XIND nher,, L' (md men
dong lugng téi han & ria bién XTNS), Vmax vd Tmax lai xdp xi nhw nhau va
rit sat voi eac gia tri thwe, 5 f e I S Py

23



Bdng 1 — Cac gla tri thuwe v che gié tri tinh theo (10) cta phan bé vén t60
-tiép tuyén, trong XTND Helene 26/1¥/1958, mge 560mb (Av 13 cac &ai 56).

r V' othge |[Vm=2 |[AVm=2 Vm =3 |[AVm=3] Vm = 4 AVm=35
(km) (mn/s) (m/s) tm/s) (m/s) (m/s) (in/s) (m/s)
25 48 43,7 4.3 47.7 0,3 46,6 1,4
30 50 48,2 0.8 © 50 0 50 0
40" 46,5 46,5 0 46,9 — 1,4 V 47,8 L8
50 41,5 11,9 —0,4 a2 -85 43,1 —1,6
60 37.5 37,5 0 37.5 0 35 6 -1,

75 33 32 1,0 32 e 33 |- o

8u 30,5 30.5 0 30,4 0,1 31,4 —0,9

90 27.8 27,7 6,1 27,7 0.1 T —0.8

e .| 262 . 25,5 07 25,4 0,8 . 26.3, 0,1

1o | 23,3 23,5 0o 23,5 To |- 2e3 | ~08
1200 7h 218 21,8 e o ae {0 e T ame | e
s p tats o [ 2n 6.4 | 21 S R IC RN R SIS R % B
R LT R - T EE R [ PIPTIEE BERIRT SRSl U X EERT (L TR R L U

150 | 1B& {0 179 0,7 179 1 e 18,8 oo
: ¥
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1. Véi ditu kIeu dura ra & {rén vé ham s6 clia hé ngudn cin di x4y dung-
dtrcrc mot mé - hinh tong qual, bao ham nhiing daﬂ {inh quan trong cha phan

hé - phang lruong van (oc glo \'IND trong m(n quan he cha* che voi kich‘
thude mit bio < . : i :

: 2. Tlong moi {rudug hO’p cu Lhé cha “\'I\I!) 6. the tim duoc phin bL’S
“van l6c twong ung dang (9) v&i cac gia Iri xac dinh ctia cac tham s6 M, r; va
a, - hang phirong ‘phip- binh phuong nhé nohit. Qua ‘trinh” lap khi tién hanh'
phuorncr phap binh phuorng phé nhit ddi‘vei truong hop phi’ ‘tuyén 6 ‘daycod
“thé'durge don gidn rit nhiéu ’Lhong qua viée sh: dung quan he (14) va cac quan

tric vé kich thuée mdt bio. . o e s Lol B T

3. Trong mol s6 rudng hop voi i le thlch hop gifra cdc ban kinh 6

~the tim duge nghiém dung clia phén bé vin tée (9) hode (10).-Tinh toan thur

nghlem doi voi‘"ﬁuong hop XTND Helene cho cac k&t qué‘kha quan..

: ~+4.Thong qua cac s6 liéu quan frie, mo hinhcho-phép. \inh duwgc cac dai
V_lu-ong die trong’ quan trong cta XTND nhu ban. kmh mét bio, mo men dong‘
hrong toi han, van: tde gio cue dai. va ban kinh viing gio cuc 6a1 ' :

a. [\hao sqt phan bé bing. phuong phap Uim nghiém. (*und chb lhdy hoan
tofan eb thé chap nhan dwgc viée mo hinh hoéa pnan bo phano‘ truand vén toc
gxo XFNB thong qua di8m hiit x04y v& ngudn can.

8. Mo hmh trinh bay & trén c6 thd du-oc stt dung ‘vao muc dich nghIen'
' curu kunﬁ nhu' ap dung tron phan uch va du ]:no ba.o nohmp vu.

Tal heu tham khao

S5 Wl Hoang \/Imh Hlen Mo hmh dong hoc phancr hoan qu XTNB "‘ap sen
VKTTV N... 9/1987 SRR SER ISy e 1k

78



