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NGHIEN cl’U MO PHONG SO TRUONG AP SUAT, NHIET DO,
THANH PHAN PHA VA TOC PO PHAN (PNG HOA HQC
CUA DONG PHUN ROI XOAY HAI PHA KHONG PANG NHIET
TRONG BUONG POT

STUDY THE NUMERICAL SIMULATION OF PRESSURE, TEMPERATURE, PHASE
COMPONENTS AND CHEMICAL REACTION RATE PROFILE OF
TWO-PHASE NON-ISOTHERMAL SWIRLING TURBULENT FLOWS IN
COMBUSTION CHAMBERS

Nguyén Thanh Hao
Khoa Co khi Cong ngh¢, Truong Pai hoc Nong lam TP. Ho6 Chi Minh

TOM TAT

Bai bdo gidi thiéu tmg dung phirong phap sai phan hitu han giai hé phwong trinh dong phun
roi xody hai pha khong dang nhiét trong buéng dot, dé mé phong truong dp suat, nhiét @, thanh
phan cdc pha, toc dé phan timg hoa hoc, lam co so dé xdy dung moi quan hé giita cac thanh phan
nay. Tur do, xac dinh moi quan hé gitta cdc thong $6 ciia qua trinh chay, givip chay hoan toan; trong
khi do, néu sir dung phwong phap nghién ciru thiee nghiém thi cong viée dot hoi tiéu ton rdt nhiéu
thoi gian va chi phi.

Tw khéa: Truwong dp suat; Truong nhiét do; Thanh phan pha; Toc do phan vung hoa hoc;

Mo phong $0.
ABSTRACT

The paper presented an application of the finite difference method to solve two-phase non-
isothermal swirling turbulent flows in combustion chamber to simulate pressure, temperature, phase
components and chemical reaction profiles. So that. the relation between them will be determined
for helping lean combustion, while it will take much times and costs if we use an experimental data

for design combustion chamber:

Keywords: Pressure profile; Temperature profile; Phase components; Chemical reaction
rate; Numerical simulation.
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1. PAT VAN DE

Qué trinh chay dong phun rbi xoay hai
pha khong déng nhiét 1a qua trinh phan img
ho4 hoc ménh 1iét, toa nhiét, phat quang véi tbc
dd cao va ddng thoi con kéo theo mét loat cac

théng qua viéc giai hé phuong trinh dong phun -
rbi xody hai pha khong ding nhiét trong budng
dét. Trudc day, cac mdi quan hé nay thuémg chi
thyc hién duoc bfmg thuc nghiém.

2. MO HINH TOAN

qua trinh vt ly khac. Do vay, qua trinh chay s&
bao gém cac qua trinh 1y hod, nhu: Qué trinh
sinh nhi€t ctia cac phén g hoa hoc, qua trinh
chuyén dong, qué trinh truyén nhiét va truyén
khéi giita cac dong vat chat, qua trinh chuyén ox or
hoa nidng lugng. Muc tiéu cia bai bdo 13 xac
dinh mdi quan hé giita thanh phdn cac pha,
nhiét 9, 4p suit véi tdc do phan img hoa hoc

Phuong trinh tdng quat c6 dang [1]:

M
Trong do6, cac bién théng lugng cia

phuong trinh (1) dwoc x4c dinh theo bang 1 [2],
[3].

Bang 1. Xdc Igp quan hé giira théng luong vecto theo céc bién can tim:
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Trong do:

u, v, w - Thanh phan van té(f theo phuong
doc truc, huéng kinh va tiép tuyén pha khi:

u, v, w - Thanh phén van t(‘)g theo phuong
doc truc, hudng kinh va tiép tuyén pha long;
k,, kp - Dc}ng nang roi cﬁa'pha khi va pha long;
e, €, - H s0 dong nang i cia pha khi va pha
long;

B B Hé s dong nang rdi cua pha khi va
pha long;

F ,F,F_-Luc tuong tac theo phuong doc truc,
huéng kinh va tiép tuyén;

p - Ap suit;

T,T, - Nhiét do cua pha khi va pha long;

Q - Nhiét lugng;

Py D, - Khoi lugng riéng cia pha khi va pha
long;

f, f - Thanh phan pha khi va pha long;

I{tg, k.. k,C, ¢* - Cic h¢ so.

Dbiéu kién bién:

- Dieu kién bién trdi: Vi miéng phun
nhién liéu dugc dat ngay trén bién, ta ¢o:

L= fpzl; w = f{r).

- Diéu kién bién phai: Ty sai phan ca
bién ftheo phuong x bang zero, ta cé: §/é = 0.

- Diéu kién bién thanh rén: Ty sai phan
cua bién f theo phuong r bang zero, ta co:

Fér =0,

- Piéu kién bién déi xung: Ty sai phan
cua bién f theo phuong r bing zero, ta co:
g'ar = 0.

3. KET QUA TiNH TOAN

Viée tinh toan duogc tién hanh trén méy
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tinh, chuong trinh tinh todn dugc xay dung
bfmg phan mém Matlab 6.5, giao dién tinh toan
mo phong so dong phun rdi xody hai pha khong
ding nhiét trong budng ddt duoe thiét lap nhu
minh hoa trong hinh 1. Trong do, gia tri cua cac
thong s6 co ban chinh 14 gid tri tai cac diém nut
cua ludi sai phan trong qua trinh tinh toan gial
hé phuong trinh dong phun rdi xody hai pha
khong dang nhiét. Gia tri bién cua mién tinh
toan duoc léy tur két qua do thuc nghiém dong
phun réi xoay hai pha khong dang nhiét trong
budng dbt (4].

Bl lophongso
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Hinh 1. Giao dién tinh todn mé phong s6 dong

phun roi xody hai pha.

Qué trinh chay dong phun réi xody hai
pha khong dang nhiét trong budng dét luén xay
ra truong hop nhiét do cua ngon ltra va moi
truong 1a khéng gidéng nhau, két qua cua qua
trinh trao doi nhiét va trao déi chit gifa ngon
lia v6i moi trudmg din dén su chuyén dich
nang lugng nhiét,

Phin b nhiét do cia
xo0dy hai pha trong
Xa tam chay
chia lam ba v
hinh 3.

‘ ua dong phun ri
buong dét cho tha‘iy, cang ra
nhiét do cang giam, ¢6 thé duoc
ing nhu minh hoa trong hinh 2 va
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mmum-}af; B

Hinh 2. Truong nhiét do pha khi Tg cua pha khi
trong khong gian 3D khi hé so xody S=0,6.

Trdag nbigtdd Tp

Hinh 3. Truong nhiét dé pha long Tp ciia pha long
trong khong gian 3D khi hé so xoay S=0,6.

Phan b thanh phan nhién li¢u va khong
khi tap trung chu yéu ¢ ving tAm chdy, cang ra
xa tim chay thanh phéan nhién liéu va oxy cang
giam dan nhu minh hoa trong hinh 4 va hinh 5.

Toabmg 1hink phdn pha kbifs

Hinh 4. Trieong thanh plzﬁfz'plra khi fg trong khong
gian 3D khi h¢ s6 xody §=0,6.

Tr/tag thiak phia pha tht bai f

2\,*;’/'; _—

S

Hinh 5. Truéng thanh phan pha long fp trong
khéng gian 3D khi hé so xoay §=0,6.

Nhu di phan tich & trén cho thiy, khi ra
xa tAm chay thi thanh phan nhién liéu va khéng
khi déu giam dan. Do do, tc do phan tmg khi
ra xa tdm chdy cling giam nhu minh hoa trong
hinh 6.

Hinh 6. Trueong toc do phan img hod hoc trong
khong gian 3D khi hé so xoay S=0,6.

Hinh 7. Truong ap sudt trong khong gian 3D khi
hé s6 xoay S=0,6.

ISSN 0866 - 7056

TAP CHI CO KHi VIET NAM, 86 8 nim 2019 G

www.cokhivietnam.vn



NGHIEN CUU - TRAO BOI

Trong thuc té cla qua trinh chay, ap
suit khong chi anh huong dén tcj',»c d6 cua phan
{rng chay ma con anh hudéng dén ca qua trinh
khuéch tan va tan nhiét. Vi vy, khong thé chi
dwa vao su thay dbi toc do phan tmg dé giai
tHich anh huong cta viée tang hay giam ap sudt
dén qua trinh chay.

Truong hgp chdy nhién liéu cua dong
phun rdi xody hai pha khér}g déng nhiét trong
budng dét cho thiy, phan bo ap suat ty 1¢ thuan
véi the dd phan g nhu minh hoa trong hinh 7.

Tur cac thong s6 tinh toan trong phérrl b6
thanh phin pha, phan bd nhiét do, phan bo ap
suat va phén b toc do phan ting hoa hoc, ta co
thé xac dinh duoc do thi quan hé lién quan dén
qué trinh chay cua dong pl}un rc‘),i xoay hai pha
khéong dang nhiét trong buong dot.

4. KET LUAN

Viéc xay dung mo hinh s6 cia ngon ltra
cia dong hai pha rbi xody khong dang nhiét
trong budng dét, sir dung diéu kién bién ban
dAu tir két qua nghién ctu thue nghiém da cho
ta mot truong phan bo nhiét do. thanh phan
pha, téc do phan mg chay va p suat phu hop
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vo1 cac nghién clru thue nghiém trude day. Tu
do, cho p}lép xay dt_mg cac do thi quan h¢ giua
thanh phan pha voi toc do phan tng, nhiét do
va ap sudt vai toc do phan ung, theo do img vl
moi gia tri toc dd phan ing hoa hoc, nhat dinh
ta ludn xac dinh dugc gia tri ap suat, nhiét do va
thanh phan pha tuong tng, gitp cho qua trinh
chay on dinh va chay sach.
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