MOT SO KINH NGHIEM
‘TRONG TINH TOAN BOI LANG VUNG CUA SONG

TS.Tran Thuc
Vién Khi tuong Thuy vin

M0 hinh tinh van chuyén bun cat va béi 14p dugc xay dyng dua trén phuong trinh
khuéch tan ba chiéu. Tac dong clia dong triéu va anh huéng clia séng dén si van chuyén
bun cat va béi x6i da dugc xét dén trong mo hinh. Mo hinh dong triéu binh quan theo do
sdu dugc ding d€ tinh dong triéu. Mo hinh séng nudc nong dugc ding dé tinh truong
song. Tai lieu thyc do vé myc nudc tridu, dong tridu, néng do bun cat, va tdc do boi 1ap
dugc dung d€ kiém nghiém mo hinh. Két qua tinh toan rat pht hop voi tai lieu thyc do.
Qua tinh ton, mot so kinh nghiém dwoc rit ra nhu sau: (1) ban va cat can dugc xét rieng
, trong tinh toan van chuyén bun cat va boi 14p vung clra song; (2) song co tac dong 1on
dén su phan bo bin cat va qua trinh béi 13p, dudi thc dong clia song, lugng bin cat sat
day tré thanh lo ing va duge dong triéu mang di béi 14p vao ludng giao thong thiy.

Co so 1y thuyét i
" Mo hinh triéu: He phuong trinh co ban ctia mé hinh hai chiéu binh quan theo do
sau"gém phuong trinh lién tuc va phuong trinh dong lugng theo phuong x va y [2]. '
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trong do: u, v = van t6c¢ binh quan theo do sau theo phuong x va phuong y; 1 = muc
nudc; h = do sau; £ =he s Coriolis; Ty, Tuy = (g suit mit do gi6; Dy, Dyy, Dy, Dyy=he
s0 khu€ch tan; Ty, Ty, = (g sudt diy theo phuong x va y dugc tinh theo cong thirc
Chezy:
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So 6 sai phfin";tf\iflg‘ tam va phuong phap luan hudng (ADI) dugce dung trong

tinh toan. Tai bien kin, van téc thing goc véi bien bing Khong. Tai'bien hd: muc nudc

duoc cho sén.

M6 hinh séng: Mo hinh RCPWAVE xay dung bdi Trung tam Nghién ctru ky ,thuaiffj\fen ‘

bér cia My duge ding d€ tinh truong séng. Mo hinh duge dya trén phuong trinh do doc
bé, ket hop giita khiic xa va nhiéu xa nhu sau:
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trong do: c(x,y) = toc do truyén sdng, © = tin s6 gbc song, Cz= toc do nhom song, O(x,y)
= ham th€ phirc van toc.

M6 hinh vdn chuyén bin cat: Phuong trinh vin chuyén biin cat ba chiéu dugc tich phan
cho méi 16p theo chiéu thing dimg, ta nhan duge phuong trinh van chuyén bun cat hai
chiéu da 16p nhu sau: o
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trong do: k = chi s6 16p; c,=néng do bin cat binh quan trong 16p k; hy= do day cta 16p;
W, Vi, W= van téc binh quan trong 16p; Dy, Dy, D= hé s6 khuéch tan; w, = toc do ling
chim; A = he s phan r; S,= nguén phat/ngudn thu trong 16p k.
1) Van tdc cyc bo: Van toc cuc-bo u(x,y,z), v(x,y.z) theo phuong ngang dugc
biéu dién theo phuong trinh sau [7]:
U
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Zy Zy
trong dé: 7, = khodng cach tinh tir ddy clia diém c6 van toc bing khong; U, V = vian toc
binh quan theo do sau duge tinh tr mo hinh triéu.
Van ¢ cuc bd theo phuong thang dang, w(x,y,z), duge tinh theo phuong trinh
can bing khai lwgng nhu sau [6]:
5hkuk+5hkvk_+8hkwk 0 h +8hkuk+5hkvk
; =yu, aAy: Wyiyas = Wiya ™
x oy | oz Yo Wen T WanT e T gy
trong d6: Wis12= van tdc theo phuong thing dimg tai mit phan cich cua lop k vak+1.
2) Xo6i: Luu lwong xo6i vat chat tir day, E, 1a téng clia bun va cat. Luu luong X01
cat, B, duoc tinh theo [7] va luu lugng xo6i bun, En, duge tinh theo [3] nhu sau.
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trong d6: " ) o Ty = Gng sudt day

hicu quA dudi tac dong twong hd giita song va dong chdy; .= (mg sudt t&i han x0i bun;
M = hé s8; a = cao do tham khdo ben trén day; ¢, = ndng do it tai bien day; T = tham s0
g sudt day; D, = he s khuéch tan tai cao do tham khdo; D= tham s0 hat.

3) Bdi ldng: Luu luong bdi ling 1a tich clia néng do bun cat sat day va toc do
ling chim. Tuy nhién, mo hinh chi tinh néng do binh quan theo 16p ma khong tinh dugc
ndng do sat day, cong thiic thyc nghiém [4] dugc ding d€ tinh ndng do sat day dua trén
ndng do cha 1op sat day nhu sau:

D = Bwsckmax C (10)
trong do: Cimax = néng do binh quan clia 10p sat day, B = he so hieu chinh.

4) He s6 khuéch tan: He so khuéch tin theo phuong dimg, D,, bao gém he so
khuéch tan lien quan dén dong chdy, D, va lien quan dén song, Dy, [7]:
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D, = [D% + D" an

D,. = Dms = 025Bku.h.  Khi % > 0.5
4 z ’ . z (12)

D.c = Dicmx n Z[l - H} | khi h < 0.5

D.. = D,upa = 0.004D.q,, 8, U; khi z<§,
Diw = D = 0.035abrh% khi z>0.5h (13)

Z -9,
0.5h -8,

D.w. = D,wpa+t (Dzw,m —Dzw.bcd)[ } khi §,<z<0.5h

trong d0: Dema =he s0 khuéch tan lien quan dén dong chiy tai nita tren clia do sau; s
= van toc dong lyc; By=he s6 ty 1é clia bun cit va nude; k= hing s6 von Karman: D, bed.
D oma = he 6 khuéch tan lien quan dén séng tai sat day va tai nita trén ciia do sau; o=
he s6 song v&; 8;= do day cla 16p bien sat day.

He 6 khuéch tan theo phwong ngang, D, and Dy, dugc gid thiét tuan theo “luat
bén phan ba”. D6i voi ving bién D, dugce tinh nhu sau [5]: \

D, = 001L*’ (14)
trong do: L= kich thu6c trung binh cla xoay tham gia qua trinh khuéch tan.

5) Toc do lang chim: Toc do ldng chim duoc tinh rieng cho cit [7] va bun [2].

So d6 sai phan trung tam va phuong phap luan hutng (ADI) duge dang trong
tinh todn. Néng do ban ddu bing khong tai tat cd cac diém. Van t6c va myc nuéc dugce
tinh tir mo hinh triéu. Séng dugc tinh t mo hinh song. Tai bién vao, phan bé néng do
duge xac dinh. Tai bién ra dao ham thing goc vai bien bing khong.

M6 hinh hinh thdi: Sy thay ddi clia diy dugc tinh theo phuong trinh can bing khoi
luong bun cat tich phan theo do sau nhu sau [7]:
0z, 1
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trong do: s, = luu lugng bun cat theo phuong x = s, + Sbx: Ssx = luu lwgng bun cat lo
ling; sy, = Iuu Iugng bin cat day; ¢, = nong do binh quan theo do sau.

So d6 sai phan Lax [1] duge dung trong tinh toan. Sau méi budc thoi gian, cao do

day dugc tinh lai dya trén két qua cia budc tinh trude va luu luong cat bun.

n+l ax n n Oy u n Ox Oy ‘n
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trong do: At,= budc thoi gian trong mo hinh hinh thai; z, = cao do day; o, oy =trong so.

‘Tai bién vao, day dugc giﬁ‘ khong d6i. Tai bien ra, day duoc tinh theo diéu kien -

thily Iyc va luu lugng cat bin theo so do hien. Didu kién ban ddu cta day duoc dua trén
tai liu binh d6 thuc do.
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- Kiém nghiém mo hinh .

Mo hinh duoc 4p dung d€ tinh van chuyén bin cat va boi 14p viing clra song va
ludng giao thong thiy vao cing Bangkok. Tai lieu thuc do vé& myc nudc triéu, van toc
dong chdy, néng do ban cat va lugng boi 14p hang nam trén ludng giao thong thiy vao
cAng dugc ding dé kiém nghi¢m mo hinh.

M6 hinh dong triéu: SS lieu thuc do v& muc nudc, van toc va hudng chay dugc
diing dé ki€m nghi¢m mo hinh tridu. Ket qué tinh toan rat phit hop véi s0 lieu thyc do ci
v& d6 16n ciing nhu huéng chdy nhw dugc trinh bay trong Hinh 1. ‘

- M6 hinh van chuyén bin cdt: $6 li¢u thuc do vé néng do bin ¢t duge dang dé
ki€m nghiem mo hinh van chuyén cat bun. Két qua tinh toan rat phit hop voi so lieu thyuc
do nhu dugc trinh by trong Hinh 1. dnh v¢ tinh ciing duge ding dé so sanh voi ket qua
tinh toAn su phan bé néng do bin cat trong khu vice nghién clru.

Mé hinh hinh thdi: Lugng bun cit nao vét hang nam tu ludng giao thong thiy
duge ding dé kiém nghiém mo hinh hinh théi. Hinh 2 trinh bay sw so sanh gifta ket qud
tinh toAn voi so lieu thuc do binh quan nhiu nam (1981-1985) va s6 lieu thyc do nam
1993, C6 thé nhan thay ket qua tinh toan rat phit hop voi s lieu thye do.

Két luan
; Qua két qua tinh todn va kiém nghiém mo6 hinh, c6 thé rit ra duoc nhing két luan
san day: o
e Mo hinh hai chiéu da 1dp c6 thé ducc dp dung thinh cong dé tinh todn su van
chuyén bin cat va bdi ling & viing cua song.
e  Bim thong thudng chiém mot ty 1¢ kha 16n & mot s6 céng. Cho nén bim va cit can
duoc xét riéng trong tinh todn van chuyén bun cét va boi 1dp ving cua song.
o  Sbng c6 téc dong 16n dén su phan bS bin cit Vi qué trinh b6i 14p luong giao
thong thity viing clia song. Du6i tic dong chia séng, luong bin cét sit ddy trd
thinh 1o limg va duoc dong triéu mang di boi 1ap vio luéng giao thong thiy.
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