MO HINH VAT LY

- Muc nu6c va dong chay -
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»Cac mo hinh vat ly
Cac mo hinh dong chay
roi (nhu LES, DES, SST),
mo hinh birc xa, mo6 hinh
khi thuc, mo hinh chay no
va phan irng hoa hoc
(NOx, soot...),
mo hinh dong chay 2 pha,

mo hinh dong ho,
mo hinh khi tu nhién,

hay cac mo hinh khac do
nguot dung dinh nghia.

/




. Mo hinh vat 1y ~ Phong thi nghiém

» 1 mo6 hinh vat ly 1a mot hé vat 1y dugc mo phong lai
(thong thuong voi kich ¢ duge thu nho) sao cho cac luc
chi yéu tac dung 1én hé duoc mod phéng & mo hinh bang
mot ty 1€ chinh xac vo1 trong hé vat 1y thuc té.

> NX:
khé c6 mot dinh nghia tong quat

dinh nghia trén kha toan dién, bao ham hau hét céac cong
viec thi nghiém




“Su can thiét b

> Su han ché vé quy mo va pham vi bai toan ctia cac nghién
ctru dung phuong phap giai tich

» Cac lo1 gia1 giai tich thuong kem
nhitng khé khin 16n vé toan hoc.
V61 hién tuong phire tap

— khong thé thyuc hién

Pai hoc Thiy Lgi
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MO0 hinh hoa chuan xac

Mo hinh vat Iy 1a mot cong cu chuén xac dé du doan
nhirng hién tugong vat ly. Dat bai toan, thiét ké, dinh ty 1¢...

1m0 hinh | ié}c phuong
thiét ke sai phap, cong cu
tinh vi nhat

Nhirng duw
doan sai

mo hinh dinh sai ty lé ~ chiéc thuoc ke chia sai do

Hinh dung r3 rang Btrc tranh ban chat cta hién tuong
Tim céach phan tich dinh tinh tong quat...

: gf)au hoc Thiy Lof




LOSm beh 0 - 10w Lroas Section Trunk

\ Be Sir Sty Loy
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“Cac chirc nang chinh

> Tim hiéu siu vé tinh chat mét hién twong chua hiéu rd
tién doan cac biéu hién, bién d6i ctia nguyén mau
thong qua mo ph(")nig cac dac trung & cac luc thug té tac
dung lén nguyén mau trong kha nang t61 da c6 thé
~ Thu thap céc do dac dé khang dinh/phu dinh mét ket qua
1y thuyét
kiém chtng va phat trién cac mo hinh toan
» Thu thap céc do dac dé nghi,én clru cac hiéin tuong qua
phurc tap d61 vdi1 cac cach ti€p can ly thuyét




Vi du R

> song vo (cac chuyén dong roi);
» cong trinh bién (ho x6i)

» song phi tuyén va dong déu;

> tuong tac cta cac song phi tuyén

> su on dinh ctia dap pha song bang da do )
> bun cat lo lung trén khu vuc day gon song =

Ttudng E)au hoc Thiy Lgi
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Uy diém: D

» Tong hop toan bd cac phuong trinh dic trung ciia mot qua
trinh ma khong can cac gia thi€t dongian hoa cua MH toan

» Kich thudc nhé => do dac dé dang, chi phi thap, c6 kha
nang tién hanh do dac nhiéu di€ém dong thot

» D€ dang kiém tra cac di€u ki€n hi€m, cuc doan

» Quan sat cac hién tuong tan mat => an tuong dinh tinh,
tap trung huong nghién ctru




"% Nhuoc diém (1)

» Cac hiéu tng ty 1€ (scale effects)
do khong mé phong hét dugc cac tham s6 bang cac moi
quan h¢ chinh xac
Cdc hieu ung ty l¢ voi chung ta ~ cac gia thiét doi véi cdc
phan tich ly thuyét
VD: luc nhét (v, > v,)

» Cac hiéu irng phong thi nghi€ém (lab. effects)
do khong thé mo phong cac bién & diéu kién bién nhu that
anh hudng t6i qua trinh, cac gia thiét gan dung
VD: song (phan xa, da hudng)

-
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» Can danh gia va bi€u dién vai tro cua cac ham ngoai luc
va di€u kién bien trong tu nhién khi danh gia ket qua mo
hinh

VD: trng suat tiép cua g16 => dong tuan hoan ven bo

> MH vat 1y hau hét déu ton kém hon mo hinh toan, trir mot
sO it trueong hop
Trong do chinh xac cho pheép => Ky thuat chon MH todn

g Pai hoc Thay Lgi




“Panh gia chung

» C0 kha nang mo hinh héa kha chinh xac cac qua trinh
trong vung ven b voi nhiéu van dé khac nhau
Y/c v&1 nha nghién ctru: nam rd céac hiéu ung ty 1€ va hi¢u
ung PTN
tan dung cac mo hinh dé hiéu hon vé cac van dé chua thé
giai quyét (thda dang) bang toan hoc

c6 kha nang thay do6i nhiéu thong s6 dau vao dé phan tich do
nhay => hiéu ro hon két qua thu duoc

g Pai hoc Thay Lgi




“Tuong lai cita MHVL

> Hiéu rd hon vé céac hiéu tng ty 1¢
» Cai tién céc tiéu chi dong dang

» Cac phuong tién, dung cu tot hon
» Cac mo hinh hoat dong tu dOng

» Hudng nghién ciru dot pha

N gaau hoc Thiy Lgi




= Khoa K¢ Thuat Bien

Fong Pai hoc Thay Lgi
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3. Co so ly luan MHVL (nhac la1)
»Co s6 1y luan vé mé hinh cac hién twong

thuy luwc
(Chuong 19, Gido trinh Thuy luc tap II, truong DHTL)

: .:. ) ’»*,. [
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“Tuong tu co hoc

» Cac hién tuong s€ twong tu co hoc néu co:
Tuong tu hinh hoc:

Tuong tu dong hoc:

Tuong tu dong luc hoc: EMEISULS NI EIS 7 veliNt

Tuong tu Ve thuy dong luc hoc!

4 e
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“Dinh luat Newton

Ty 16 thé tich =

, 3




»Céc tiéu chuan tuong tu

> Tiéu chuan Froude

khi anh hudng cua trong luc 1a chu yéu

> Tiéu chuan Reynolds

cho dong chay tang va chay roi ¢ khu thanh tron thuy
luc, khu strc can bp, khu qua do thanh tron — thanh nham

> Tiéu chuan Euler, Cosi, Webe. . .

Tuong Pai hoc Thay Lgi



~"T1éu chuan Froude

> S6 Froude biéu thi quan h¢ gitra luc quan tinh va trong luc

» Khi ca trong luc va luc quan tinh déu dong vai trod quan
trong, sO Froude tr¢ thanh mot thong s6 twong tu quan
trong va khong the thicu.

Tieu chuan Froude:




>T1éu chuan Froude

Can luu y rang khi dua ra céc tién doan vé mot tham so6
hay mot hién tuong trong tu nhién, phai xac dinh dung ty

1€ thot gian, van toe, luu luong. ..




““T1€éu chuan Reynolds

> SO Reynolds biéu thi quan hé gifra luc quan tinh va luc can

Re:u—°I

v

» Khi luc can 1a cha yéu, trong luc va céac luc khac 1a thir yéu.
VD: dong chiy trong séng, kénh, trong éng...

Tiéu chuin Reynolds:




2Tiéu chuan Reynolds

Luc can bao gom luc can nhét va luc can trong ché d¢ chay ro1

T=y-R-J-y-l Newton:

2
I /IJ _ ﬂ“u
A2,

Theo CT Pacxi tinh ton that doc duong cho de roi va chay tang:

percq
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““T1€u chuan Reynolds

Hé s0 ma sat (L):
» Chay tang & chay roi ¢ khu thanh

tron TL

» Chay r6i & khu SCBP

» Chay r6i trong khu qua do tir thanh
tron sang thanh nham TL

ng Dai hoc Thay Lgi




“'Tiéu chuan Reynolds

Dé co twong tu dong thoi Froude va Reynolds

Céc ty 1& khac dan xuat tir do: thoi gian, van téc, luu luong...

Tuy nhién viéc nay rat kho thwe hién dwoc!
Vi vay khi thiét ké mé hinh chi xuat phat tir anh hudng cia luc
gilr vai tro quy€t dinh, va bo qua anh huong cua luc khac

K¢ Thuat Bidn S
Tr g{-)au hoc Thiy Loi )
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““T1€u chuan Reynolds
u’™ -1
Khi c6 7\,\, =1va twong tu Reynolds ﬂ“"

Céc ty 1é khac dan xuat tir do. ..
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2 ~ /‘\\ - \ °
Thoa man dong tho1?
» Ty 1é chiéu dai ctia mo hinh thudng nhé (1:10 + 1:50),

— Hau nhu khong thé mo phong theo dung ty 16 hé s6 nhdt dong
§%! chat long trong ca tu nhién va thi nghiém hau hét 1a nuéc, man
hodc ngot)

— DPong thoi, cling khong thé thoa man y€u cau veé tuong tu strc cang
mat ngoai cung lic vo1 yeéu cau tuong tu Froude

Z Pai hoc Thiy Lgi




“M6 hinh bién dang

> Mo hinh bi bién dang!
(d6i véi mé hinh dong chay qua ddp tran, ciing nhw cdc mé hinh
khdc lién quan t&i dong chay cé mat thodng ho...).

» Tuy nhién, v6i cac cong trinh thuy 1gi 16n (hay cadc dong chay va
chudng ngai vat), tri s6 Reynolds thuong 16n (>104)

— anh huong cua hé s6 nhot < anh huwong cua trong lyc va luc quadn
tinh.

— Cdc anh hwong cia luc nhét va sive cang bé mdt thuong nhé va co
thé bé qua trong cdc dong chdy nhuw vay.
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= Khoa K¢ Thuat Bien

Fong Pai hoc Thay Lgi
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4. Cac dang mo hinh vat 1y
trong nganh k¥ thuat bién

Rhos ? /P
~ Tn i hoc Thi Y'-° 8
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“4.1. Phan loai (1):

MHVL dung nghién ctru cac qua trinh ven bo va dé1 bo ¢o
th€ chia lam hai loa1 (phan loai theo cac dac trung vat 1y)

> Mo hinh day c6 dinh

» MO hinh day dOng

N ZE)au hoc Thiy Lgi




J4:1.1. M0 hinh day co-dinh-(etrng)

~ C6 bién ctmg, khong bi bién doi boi céc qua trinh dong
luc tac dong vao mo hinh (di€u nguoc la1 ?)
» Ung dung
nghi€n ctru song, dong, cac I}ién tuong thuy dong luc tuong
tu dud1 nhirng hoan canh nhat dinh
nghién clru tuong tac giﬁ’g cac luc thuy dong va cac vat thé
ran (coc, dap pha song, bé cang...)
~ Luu y: cac hiéu ung ty 1€ da du;’qc hiéu k}lé r0 => tin tudng
ket qua cac thi nghiém duogc tién hanh can than
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“NV1du: 2D e

» Bé song: thi nghiém qua trinh lan truyén, bién doi cia
song

> Mang song: nghién ctru sy hinh thanh song gio, su 6n dinh
cua d€ pha song, su tuong tac song & dong, cac do dac
cac luc thuy dong tac dung 1én cong trinh, nghién ctru
doéng ning ctia chat 16ng

gE)au hoc Thiy Lgi
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“NV1du: 3D e

> Cac mo hinh day c6 dinh 3 chiéu déu phuc tap hon, tng
dung nghién ctru
Séng lan truyén vao trong cang
Séng con trong cang lién quan tdi song ngan
Su bién dang cta soéng ngau nhién c6 huéng, bao gdm ca su
lan toa ra xung quanh
Tuong tac gitta song t61 x1€n goc va dong
Su on dinh cta cac cong trinh bién phirc tap
Cac van dé khac con dang thach thuc...

g Pai hoc Thay Lgi




“74.1.2. M6 hinh day dong

» C6 day cau tao bang vat liéu ¢ phan tng voi cac luc thiy
dong dugc su dung, t6t nhat theo cung cach thirc vo1 phan
g ctia nguyén mau

> Ung dung:

nhiéu mo hinh d3 thanh coéng trong viéc mo phong su tién
hoa cua day

» Luu y: cac hiéu ting ty 1€ cua mo hinh day dong chua
dugc hi€u ro nhu cua mo6 hinh day ¢6 dinh => két qua can
than trong hon




4 D e ——
N1 du: 2D e

» Nghién ctru
su tién hoa cua hinh dang duong bo,
x01 dun cat,
su phat trién cua cac gon song cat,
ho x6i tai chan cong trinh bién,
dién bién bo bién do bio,

Sur chuyen d1ch dang day (blen) duoi tac dong cua dong
khong dinh hudng

Ttudng E)au hoc Thiy Lgi




“Vidu:3D /

> Cac mo6 hinh day dong 3 chiéu hiém hon nhiéu, mot 1y do
1a chi phi cao
x01 dao cat co hoat dong khoan dau
van chuyén bun cat doc bo do song tdi xién goc
su hinh thanh cac doi cat
su hinh thanh cac gon cat

ho x01 tai lan can cong trinh

g Pai hoc Thiy Lgi




“Két hop hai loai mo hinh

» Vat li€u la cac hat bun cat chi th1 dugc dung trong mo
hinh day ctrng nhu mdt chat chi th1 dinh tinh cua cac khu
vuc x01 va boi.

N ZE)au hoc Thiy Lgi




W 3 w\\T A e -
~ MO hinh rieng biét & tong quat
> Ca mo hinh day cling va dong c6 thé 1a mo hinh véi muc
tiéu riéng biét hodc tong quat

> M6 hinh riéng biét thudc vé
mot nguyén mau cu thé

thuong kho thuc hién chinh
Xac
édeung cho chi mQt nguyén
mau dang xet
thuc vé loai mé hinh thiét
ke

~ Wiaong Dai hoc Thiy Loi



> M6 hinh tong quat d3
dugc don gié’m hoa, ly
taong hoa; so6 liu thi
nghlem thu thap vol nhidu

diéu kién luc thuy dong
khac nhau

nhitng s6 liéu nay dung dé phat trién/kiém chtng 1y thuyét hodc
cac quan h¢ kinh nghi€ém, cong thirc cua cac mo hinh toan
thudc vé loai mo hinh kiém dinh, m6 hinh qua trinh, hoac MH
thiét ké

Trubng E)aa hoc Thiy Lgi
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4.2, Phan loai (2):

Ca mo hinh vat Iy day cing & dong co thé chia lam hai loai
(phan loai theo tho1 doan thi nghiém)

> MO hinh ngan han: nghién ctru phan g cta hé vat 1y véi
cac thoi doan ngan (gio, ngay), cac su kién c6 cuong do
cao (bao)

> MO hinh dai han: xac dinh cac thay doi cta hé thong xay
ra trén mot tho1 doan dai (ngay, nam).

»> MO hinh ngé"m han dé thuc hién hon




MO0 hinh thuy dong luc - day cling

» Cac qua trinh thuy dong luc ving ven bién: song & dong
> Phan loai chuyén ddng ciia song
Soéng ngan, T = 1s + 20s
Séng dai, T tinh bang phut, ngay
» phu hop vé&i viéc m6 hinh hoa (vat 1y, toan): trong moi
truong hqp, mot VE:li dai1 luong trong cac phuong trinh
chinh chi€ém wu thé hon cac dai luong con lai

o gE)au hoc Thiy Lgi v




43, Song ngan & Song dai

» Soéng ngan thAm nhap vao cang va tao ra mot “dinh” 1am cho cac tau
thuyén nho gap khé khan va nguy hiém khi chuyén dong va tha neo.

> Dang thé hién co ban cta ning luong song dai trong cang 1a cac dao
dong muc nudc co thé gay kho khan cho cac tau thuyén Ién neo dau

» Mot s6 du an ky thuat bo bién, chang han nhu thiét ké cang, can
danh gi14 tac dOng cua ca song ngan va song dai

> Nhin chung khong thé nghién ciru cung luc hai loai song trén cung
mot mo hinh vat ly, trir phi cong trinh d6 kha nho.

g Pai hoc Thay Lgi
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““M6 hinh thuy dong song dai

» Cac mo hinh Song dai dugc st dung dé€ nghién ctru anh
hudng cua thuy tri€u, song than, va cac song chu ky dai
khac do1 vl cang, bén tau, cura song, cua lach tri€u. ..

> Chu yéu dugc st dung trong
nghi€n ctru song va cura song,
hay cac t6 hop cang rat 16n

=> duogc tién hanh trong
cac b€ song 16n

?E)au hoc Thuy Loi



>#Soéng dai” :

» Song dai:
Cac bién d61 muc nudc trieu co chu ky dai, xay ra ¢ cac cua
lach triéu hay cura song

Cac chuyén dong c6 chu ky dai nhu cic song ma tao ra cac
ché d0 dao dOng tan so thap trong cang

Cac song dai nhu song nudc dang do bio va song than.
» Trudc day, cac mo hinh thuy dong luc song dai kha pho
bi€n, nhung hién nay tinh hinh da khac...

= Ky nguyén ciia cdc mé hinh thuy triéu l6m dang dén hoi
ket.

g Pai hoc Thay Lgi
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Xu thé... =

Cdc mé hinh két hop (Hybrid Models):

Phoi hop két qua tam rong cia mo hinh thuy dong luc so
vo1 két qua cua mo hinh vat Iy nho hon chuyén nghién ctru
van d€ cu thé ¢ quy mo6 va pham vi ma mo hinh s6 khong
thé giai quyet thoa dang duoc.

Két qua Két qua

M6 hinh s

MO hinh vat ly

gf)au hoc Thiy Lgi



= Khoa K¢ Thuat Bien

Fong Pai hoc Thay Lgi



PHA ‘1‘ 1ICH THU NGUYEN,
MO HINH HOA,
/ LE VA TUONG TU
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J MQ[‘H]JF‘ HEUNONENG ‘clia r.-rr'.- CaGth
GJOICAC KE 5t gua TN ¢o thé ap dung dudc rong rai toi da.

l\l-.

Troge r]r}t Ag dieu kién nhat dinh ctia PTN, cac thi
ngml-ur; FEN MO hinh vat Iy cAn dam bao:
= BlUara ket dua duai dang cac cong thuc kinh nghiém,

'——-_r

e ==Tié nidoan cac dac tinh va hién tugng cua cac hé tuong tu’ ngoai
..a—= terc té.

,...-;

p——

"\

_’

== D 2 am dugc dieu nay, can thiét lap moi quan hé gilra

- mo hinh trong PTN va hé nguyén mau ngoai thutc te.

\J
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INOM KNONG 't u’nguyen
0| la so nang Pi (H) Phucong phap nay da
|nh la rat hieu gua.

: -
grdua

2 \/JF,)e g-oude (Fr), da chirng to minh la mot so hang Pi
: 1eﬁ«va hifu hieu nhat trong hau hét cac van deé cua
- -ngh1em vGi dong chay trong kénh ha.
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2, HJ’JJﬁ Ichwg uyeﬁk

“‘,l|l=

JHrun_Jf"nJl fojuUyEs 3 9d'G
der‘ ung dée dlen g|a| CaC hlen tugng phirc
tz)0) 5nhu’ng moi quan hé hitu ich hon

—
'

J“flr n”de thi'nghiém co thé dudc dinh nghia
= dn g|an hoa bang cach (rng dung phan tich
_:_. er nguyen voi mot so budc nhat dinh

o L;'/ thuyé't Pi Buckingham.

W ?E)au hoc Thuy Loi



r/,un 78

= 0 'Khl Xem Xét mot tap hop k bieén, moi quan hé gilra cac s6 hang Pi
= ~tthdng co dang:
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J Ngm" : CLI’U tren Mo gllalg Vat Iy Ly Ie SE CO
diaiiang tien doan cac biéu hién clia
J:J:‘ mau vGi mot so diéu kién cu thé.

e
"-'”"',"-4“'

__-— 'ajE Ky-van de nao co thé dlen gial bang
b0 cac so hang Pi tren Do mo hinh dugc

D,m

- quyet dinh hales
[T = P L Lo Herym RS

ong Pai hoc Thily LQi =



2 Vg Jv* IJJHJ‘-‘I elfi).cc e o(llz 'i‘c
rzirig H] = can Xay. du’ng mot mo hinh dé tién

clezln) ezle ac tring rieng biet.

.—- .
B e ~
 — -

= u o) ** *o h|nh (vat ly ty 1€), theo dinh nghia, la
== e‘E mo phong cua hé vat Iy trong thurc té, co

_4..-;

= f '*ﬂwe Sur dung dé tién doan cac biéu hién ctia hé
- theo mot so khia canh thich dang.

L T__ gE)au hoc Thuy Lgi



llhong SO’ on"[ﬁﬁ’ngu /en —
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B9 112 5 _ MNHL

(Flow condition)

(Discharge capacity)
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o EREeE NUOC, & tt nang

Chay tw do

¢ Measurement data =>
Momentum balance, Q=20l/s

— — Momentum balance, Q=40l/s
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Energy line

Channel bottom
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31 chu’a CAC bién dang can tién
an) clia mo: hinh phai bang VOI
= 50 hang Pi tueng ung cua

: nguyen madl.
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J FiJnJ vtf‘e' a thiet rang dang ctia ham 0 la nhur
igelll, ddn ) t6i phueng trinh tién doan can thiét
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.hu’dng trinh trén thé hién rang gia tri do ducc
*- CUa /71 trong cac thi nghiém véi MHVL can phai
bang véi gia tri clia 771 tuang ’'ng clia nguyén
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