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TOM TAT: Trong bai bdo nay cdc tdc gid da xdy dung 10i gidi s6 cho dong chdy réi hai pha
trong kénh dén trén co sé ciia mé hinh Deiter & Philipov vé dong chdy vdi hoi dm c6 tinh dén
lyc tuong tdc gita cdc pha rdn va pha khi.

HE PHUONG TRINH PAC TRUNG CUA DONG CHAY
_ M6 hinh dudc xdy dung cho dong chdy khong 6n dinh clia hai pha 16ng (v6i gia thiét
céc hat hinh cdu c6 ciing kich thudc) va khi (nén dudc) trong kénh thi€t dién chit nhat. Méi
quan hé tudng tdc giita cdc pha dugc thé hién thong qua lyc ma sdt khi dong.
Hé phuong trinh ciia dong chdy hai pha khéng 6n dinh c6 dang [1]:
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Trong hé phuong trinh trén, R ,R,,0 1a cdc thanh phén cla lyc tuong hd gifta cdc
pha va nhiét lugng ctia mot don vi thé tich clia pha rin; @, - mat dd thé tich tuong ddi cia
pha rin. Khéi lugng riéng ctia pha rin c6 thé xdc dinh theo cong thiic: p, = @, p, .

Thi€t dién ngang tinh todn c6 dang chif nhit nén ta sit dung Iudi chit nhat dé tinh
todn. Dua theo dic di€ém cta hdn hgp chat rin va khi [1] ta xdc dinh diéu kién bién cia bai
todn nhu sau: tai thi€t dién ban ddu ctia dong chdy c6 thé coi sy phin bd cla entapi h,,
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entropi S, 12 khdng déi va phuong ciia dong chdy 1a nhu nhau. Tudng tu tai thiét dién ra khdi
kénh clia dong chdy, phdn bd cia 4p suit tinh sau thi€t dién cia ludi déu. Trén bé mit cia
dong chdy van téc cia khi dugc cho bing khong. Dong chdy dugc gid thi€t cin bing vé
phuong dién nhiét va cd hoc, tifc 12 nhiét d8, van tdc dai va géc véctd clia ching 12 biang
nhau. Ngoai ra ciing gid thi€t vé phin bd déu cia mat d6 thé tich tuong d6i clia pha rdn.

MO HINH SO CUA DONG CHAY

Tich phan s& hé phuong trinh chuyén ddng clia dong chdy dudc thuc hién bing cdch
st dung lugc d6 sai phin d6i xiing véi d6 chinh xdc cAp mot trén cd s3 cai ti€n phuong phap
Godunov. Phan tf tinh todn dudc gidi han bdi hé udi dudc tao thanh tir hai ho dudng thing
cit nhau tirng ddi mot (thing ditng va nim ngang) tao nén nhitng phan ti khdi hinh hdp. Céc
dudng thing ditng dugc ddnh sd tir 0 d&€n M va cdc dudng ngang tir 0 d€n N. Vi tri cla céc
diém nit dudge ky hiéu bdi cip hai s8. Cic thong sd tai cdc diém niit dugc ky hiéu bing céc
chi s6 (m,n); m=0.1,..,M; n=0,1,..N. Gi4 tri ciia cdc thong sd tai cdc phin ti¥ khdi dudc phin
biét bing cdc chi s6 (m+1/2,n+1/2). Bién clia cdc phin tit khdi nim giita hai diém niit ké
nhau ¢6 chi s6 (m,n+1/2) hay (m+1/2,n). )

Phuong trinh (1) dugc tich phin s& trong phan tf kh&i (m+1/2,n+1/2) va theo thdi gian
At cho ta sd db ctia Godunov:
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G dayo, /50,12 dién tich thi€t dién bién ciia phin tif khi, cdc chi s bén dudi
dugc sit dung cho céc gid tri clia cdc thdng s6 tai thdi di€ém t va cdc chi s6 bén trén, 12 tai thdi
diém (t+Av).

D& hoan chinh sd db tinh can dinh rd phuong phdp tinh cdc théng sd tai bién cla cic
phan ti khoi. Vdi sy gép mit cia cdc qud trinh trao d6i khdi lugng, dong lugng va ning
lugng gilta cdc pha, bai todn khong thé gidi dugc bing gidi tich. P& khic phuc vdn dé nay
viéc tinh todn cdc gid tri cdc thong s clia pha khi tai cdc phin ti khdi tai thdi di€m sau dudc
chia 1am hai budc. Trong budc ddu ta chi tinh todn gid tri cla cdc thong s& tai bién clia phan
ti¥ khoi ma khong ké dén dnh hudng clia su tuong tic giita cdc pha. Tdc dong cia chiing chi
dudc xét dé€n trong hé phuong trinh cd ban ditdi dang sai phén (2) trong budc hai. :

Cic thong s3 clia pha rdn tai bién ciia phdn tf khdi ciing dude xdc dinh qua 13i gidi
clia bai todn dong chdy mot chi€u khong 6n dinh cla cdc phan tif khi vdi su phan bd déu cia
cdc hat rén tai thi€t dién ban ddu va gid thi€t khdng cé sy tuong tdc giita cdc pha. Trong m6
hinh clia 13i gidi c¢6 sit dung phép lip tuyén tinh khi tinh todn cdc thdng s6 cda khi va hat pha
rin tai bién cia phan ti khoi.

KET QUA TINH TOAN
K&t qua tinh todn cho m6t s& trudng hgp dude cho trén hinh vé c6 cdc diéu kién nhu sau:
1) Vin tdc ciia pha khi (chi c6 theo phuong ctia dong chdy): 10m/s
2) Vin toc cla cdc hat chit 16ng: tudng ty pha khi
3) Ap sudtdi tai thi€t dién vao: 0 Pa
4) Ap sudt chin khong tai thi€t dién ra: 20 Pa

Trang 66




TAP CHi PHAT TRIEN KHCK, TAP 5, S 384/2002

Tai thoi di€ém t=0.0001s

Phin b6 clia mat do tuong ddi clia pha rdn
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Qipganwaroan

-

Luyc tudng tdc gifta cdc pha rdn va khi

KET LUAN

M5 hinh tinh todn clia bai todn trén 12 md hinh s& cAp thip do chua k€ dé&n dng suit r6i.
K&t qua tinh todn cho thdy sy phan bd khéng &n dinh clia cdc thdng s& vat Iy ciia dong chdy
tir thi€t dién ndy sang thi€t dién khdc theo chiéu chuyén dong. Céng viéc nghién cttu mo
hinh ti€p theo :& bao gdm cdc ndi dung:

- Lura chon phuong phdp thich hgp cho viéc tinh todn cdc thong s vat Iy tai 16p bién.

- Xem xét dua vao dai lugng @ng suit rdi xét d&€n 4nh hudng ciia qué trinh trao ddi chat
va ndng lugng theo phudng ngang

- Xét d€n qud trinh trao d6i nhiét giita cdc pha, cling nhu cdc lyc tuong tdc giita cdc pha
rin va khi.

- Xét d&n sy thay d6i hinh dang thi€t dién ngang ciia dong chdy

Cong trinh nhan duge sy hd trg quy bau cia qui NC khoa hoc ti nhién thuéc TTKH

tw nhién va CN qudc gia.
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NUMERICAL INVESTIGATION OF TWOPHASE
TURBULENT FLOW IN CHANNEL

A. Mitkov, I. Antonon, N_guyén Thanh Nam, Hoang Piic Lién
(Received 08 February 2002, Revised 30 March 2002)

ABSTRACT: This article presents the numerical model of two-phase turbulent flow in
channel basing on the model of Deter & Philipov for the flow of steam. Taking in
consideration the force of mutual influences between gas and particles.
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