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MO PHONG SO NGON LUA NHIEN LIEU KHI TRONG BUONG POT
VUI TRUGNG VAN TOC BAN PAU THUC
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Khoa Cd Khi, Trudng Pai hoc Bach Khoa - PHQG-HCM
(Bai nhdn ngay 12 thdng 05 nam 2003)

TOM TAT: Khi nghién citu mé hinh s6 ngon lita trong budng doét ta thuong si dung
phén b6 van t6c ban ddu la déu, diéu nay da han ché dj chinh xdc ciia mé hinh. Trong
bdo cdo tdc gid xdy dung mé hinh s6 cho dong phun vdi truong vin téc thuc tix cde két
qud thuc nghi¢gm. Két qud tinh todn dugc kiém chitng vdi thuc nghiém da minh chiing
dé tin cdy ciia mo hinh va khé ndng iing dung ciia nd trong thitc té.

1. Dit van dé:

T&: uu héa cac thi&t bi budng d6t thure chat 14 sy lya chon ding ddn k&t cAu va ch& do
]am viéc clia cdc thong sd phu thudc, dac biét 12 cdc thdng s8 khi dong hoc clia ngon 1¥a.

Trudc day kha niang nghién cifu duy nhét va cd sd thi&t k& cdc thi€t bi d6t dugc thuc
hién biing thirc nghiém. Piéu nay doi hoi nhiéu c6ng stfc va phuong tién thuc hién md hinh.

$6 lugng va kh6i lugng cdc nghién cifu thyc nghiém co6 thé gidm nhiéu va viéc thiét
k& cac thi&t bi budng ddt ¢é thé don gidn hon nhd cdc tinh todn ki€ém chifng. M6 hinh s6 cla
qué trinh chdy trong budng d6t hién tai hoan toan cé thé thyc hién dugc bing cic phudng
phép tinh todn hién dai, m6 hinh cho phép x4c dinh cdc thong s6 cd ban cla ngon lia, dy
bdo gidi han cdc thay ddi cda cdc thong s6, ddm bdo sy t6i vu va hiéu qud ciia qud trinh
chdy.

Trong cdc m6 hinh s vé ngon lita trong budng ddt ngudi ta thudng s dung phén bo
déu cia van t8c ban ddu lam diéu kién ban ddu cho tinh todn, nhung trong thuc t€ phan bd
cla vif t6c ban didu khong phdi nhu vdy, nhu thyc nghiém ti€n hanh trong [ 1] d4 khing
dinh didu d6. Bing viéc dua vao trudng vin tc thirc ciia ngon Iita trong budng d6t, md hinh
s6 clia ngon li¥a da tiém cin vdi bifc tranh thuc cia ngon Ii¥a, d6 12 bing chitng vé do tin cdy
va kha ning dng dung cia md hinh.

2. Mb hinh todn clfa ngon lda:

M6 hinh todn ctia ngon Ifa trong budng dot khi (hinh 1) duge xdy dung trén cd sd cic
phuong trinh Reynolds ddi véi dong phun 18i xody hai thanh phan khong ding nhiét trong
khong gian gidi han cdc phudng trinh nay dudc bién ddi d€ trd thanh céc phu’dng trinh clia
dudng dong y va cudng do xody Q [3]. K&t hgp véi v6i phudng trinh ciia hé s& hén hgp f
cho ta hé phudng trinh vi phan:
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Hinh 1: Sd d6 m6 hinh budng ddt nhién liéu khi

Céc phuong trinh ndy c6 thé vi€t dudi dang tng qudt:
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VF’ji cdc gid tri clia cdc bi€n s ¢ va cdc hé s8 a, by ,cq,d, dUge cho trong bing sau:
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Va cdc diéu kién bién nhu trén hinh 2.
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Hinh 2 . Piéu kién bién.

Trong hé phuong trinh trén U,V,W 14 cdc vén t6c thanh phan tudng tng theo phudng doc
1 oy 1 oy

truc, ngang va tiép tuyén U=—-—"; V=———"; p 12 mit d cla hdn hgp chdy; h 1a
pr or pr ox
Entanpi: h = Cp T; T - nhiét d6 tuyét d6i; Pr, Sc — hé s& Prandtl va Smidth; p—dd nhdt

ddng hén luu.
Hé s& hdn hgp f dugce xdc dinh bing biéu thic:
h-h c—¢
f sy (©)
h, -h, ¢, -¢c,

trong d6: ¢ 12 ndng d6 tuwong doi:
c= m,; — my/i; m;, m; néng do clia khi nhién liéu va 6xy: m; = G1/G vd my=G,/G; i — hé 50
chdy sach i = G’»/Gy; Gy, G3,G’; — khdi lugng nhién liéu, dxy thuc t& va khéi lugng dxy can
dst chdy hoan toan nhién liéu Gy
ho, hy — entanpi ctia cdc thanh phan 6xy va khi trong hdn hgp.

co, ¢k — nOng dd tuong do6i clia 6xy va khi nhién liéu:

c, =—m,/i;c, =1

Phian b8 van t6c ban diu dugc st dung 12 gid tri "}

trung binh theo tich phan s& clia trudng vin toc NW N NE

thuc nghiém. Wl P8

3. Mb hinh s& ctia ngon Ida: Wi w [P le [E
Phuong trinh t6ng quédt (5) c6 thé gidi bing swLﬁ__s__ise

phuong phdp khdi hitu han. Trudc tién ta phi luéi '

18n ving khéo sdt, sd d6 phi 1u6i tai diém nit P va SW S SE

cdc niit ké khdc N, S, E, W nhu trén hinh v&.
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Hinh 3. Dang cida ludi sai phin

Tich phan kép phudng trinh (5) trong khodng ry — 1, va 2, —> 2 ta co:
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Sau khi bi€n d3i ta nhin dudc phuong trinh xdc dinh gi4 tri cda ham @ tai nit P nhu sau:
Qp = CE(PB + Cw(pw e CNq'JN + Cs(ps +D

Trong dé:
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SAB = AE + Aw+An+ As+ Cq,,p(BE +Bw+ By + Bs)
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4. K&t qua tinh todn va so sinh thuc nghiém:

K&t qud tinh todn:

Viéc tinh todn dugc ti€n hanh trén mdy tinh,
chuong trinh tinh todn dudc x4y dyung v6i cong cu l1a -
phdn mém “Matlab”. Céc thong s6 cd bdn nhén
dudc gid tri tai cdc diém niit clia Iu6i sai phan trong
qué trinh tinh todn 1a cdc dai lugng: U — thanh phan
van td¢ hudng doc truc ddi xing ( V, trong chuong
trinh); V — thanh phan van t8¢ theo phuong ngang
(V, trong chuong trinh ); W — thanh phin vdn t6c

ti€p tuyé€n (Vur trong chudng trinh); T — nhiét dg; Q “Nita; vz 0V
- cudng d6 xody clia vin t8c. ¢ - phudng trinh Hinh 4: Phdn b cdc thinh phin

dudng dong; f — hé s& hon hgp va m; =m; - mitdd Vi slai et AEn iz, 30
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kh6i Iwgng khi nhién liéu.
Céc tinh todn dudc ti€n hanh véi cac trudng hgp budng ddt nhién liéu khi ¢6 cdc thong s&
hinh hoc sau: ‘

R1=0; R3=0,0580 m; R5=0,0580 m; R7=0,0580 m; R8=0,200 m; [3=450

R11=0,0180; L=L54~3D=0,4600 m; L75= 0,0500 m; L43=0

Céc thanh phin vén t8c ban ddu U, va W, dudc xéc dinh tif cdc k&t qua thyc nghiém
tai thiét dién ban dau (hinh 4) cdc budc 1w6i dz=0.005 m; dr=0.002 m.

K&t qua tinh todn dugc bi€u dién trén hinh (5)+ (10). So sdnh trudng van tdc tinh todn
va do dudc tai thi&t dién & khodng cdch z =1,5 D hay 55 budc i doc truc Z (hinh 11) cho
th&y sy phit hgp gifta cdc k&t qud thuc nghiém va két qud tinh, diéu nay khing dinh kha
ning tng dung mo hinh trong thyc t€.

z (step) 010 ¢ (step)

ZieR) ok risten) C > r1[.:1epl 2.0 . *
Hinh 7: Phén b& ctia Nhiét d6 T Hinh 8: Phén b6 cdc dudng c6 ndng 4o khong déi

Piém khic biét gifta v6i hai trudng van t8c (tinh todn va thyc nghiém) 12 & chd doi trudng
van t8c cia md hinh thutc nghiém c6 gid tri van tdc 16n nhét dich chuyén tdi gan ving bién
gin thanh ciing hon. Sy khdc biét nay dugc 1y gidi do mé hinh duge xay dung c6 qud trinh
chdy nhung k&t qua thiye nghiém dudc thyc hién cho qud trinh ding nhiét.

Mot so sénh khdc dugc thuc hién trén hinh dnh ngon Iita vdi cdc dudng dong ctia md hinh
tinh todn (hinh 12) k&t qué so sdnh cling hoan toan phlt hgp cho ta thdy d tin cdy ctia md
hinh trong viéc m6 phdng ngon la trong budng d6t nhién ligu khi.
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Hinh 9: Phin bd cdc dudng c6 nhiét dd khong ddi Hinh 10: Phin b8 cdc dudng dong
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Hinh 11: So sdnh trudng vén tdc tinh todn va do dugc Hinh 12: So sénh hinh dnh ngon lu’a véi chc
tai thi€t dién & khodng cichz=1,5D duting dong
5. K&t luﬁn

Viéc x4y dung mé hinh s6 ctia ngon li¥a nhién liéu khi trong budng dot st dung phén
b& van tdc ban dau tir k€t qui nghién cifu thyc nghiém di cho ta mot mod hinh s§ m6 phéng
chinh x4c qud trinh chdy va hinh ddng ngon lita trong budng d6t. Pong thdi khing dinh do
tin cAy va kha ning tng dung ctia mé hinh trong mo6 phdng ngon lira budng dét nhién liéu
khi.

C6ng trinh nhin dugc su hd trg quy bdu tir dé tai hgp tdc qudc t€ thudc chuong trinh
nghién cifu cd bdn, B Khoa hoc Coéng nghé. Tédc gid xin chin thanh cdm on.

NUMERICAL INVESTIGATION THE GASEOUS FLAME IN COMBUSTION
CHAMBER WITH REAL INITIAL VELOCITY DISTRIBUTION

Nguyen Thanh Nam

ABSTRACT: During numerical investigation the gaseous flame we usually accept the
equal velocity distribution but it’s not true. This paper introduced the numerical model of the
flame with the real initial velocity distribution. The results are compared and agreed with the
experimental data confirming the possibility of the used numerical model in practice.
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