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TOM TAT: Bai bdo gidi thigu mot iing dung ciia mé hinh mé phdng s6 qud trinh chdy ddu
FO trong thiét bi voi phun réi xody hai pha khéng ddng nhié¢t d€ xdc dinh cdc thong sé hinh hoc
(L, D) ciia ngon lita phuc vy cho qud trinh thiét k& bubng dét ma néu sit dung phuong phdp
nghién citu thuc nghi¢m thi cong vigc doi hdi tiéu tén rdt nhiéu thoi gian va chi phi,

1. DAT VAN PE

Anh hudng ciia xody 1&n dong luu chit d dugc bi€t d&n tiY nhiéu nim truéc. Cdc nghién ciu vé
dong xody dudc ng dung trong nhidu nganh ky thuit nhu trong cyclone, cdc thi€t bj phun ding trong
ndng nghiép, cic thiét bi trao d8i nhiét [1,2]... Ung dung quan trong nhi't cla dong xody trong cong
nghiép c6 1& 1a cdc thi€t bi budng dét clia turbines, 1d hdi, dong cd dét, 16 nung trong cong nghiép va
mot s6 ching loai thi€t bi khdc. Thong thudng dong xody c6 tdc dung lam ting mifc do 101 trong
budng dst, didu ndy déng nghia v6i viéc lam ting hi€u qud hod udn gita khéng khi va nhién liéu.
Bén canh d6, vi nhiét tri cda ddu FO kh4 cao, gid thanh ré cho nén ngay nay viéc sit dung niang lugng
nhiét tir viéc d6t diu FO 1a kha phd bi€n. Tuy nhién, dé d6t duge ddu FO cin phdi dung thi€t bi sdy
va phun d€ phun diu thanh nhitng hat bui nhd vao trong budng dét, dtrdng kinh hat diu cang bé thi
qué trinh chdy cang tot. Do vy viéc phun diu thanh nhitng hat bui 14 rit quan trong. C6 thé phun ddu
bing bom 4p luc cao, bing hdi nudc hodc khi nén c6 dp suit cao... k€t hdp vdi viéc ting nhanh qua
trinh khué&ch t4n hén luu va ddi luu gita hoi ddu véi khong khi bing cdch tao dong xody ddm bio cho
dong diu sau mi¢ng phun d& dang bdt 1¥a.

Mo phéng s6 qué trinh chdy ddu FO trong thi&t bj vdi phun r8i xody hai pha khcmg ding nhiét
gitip cho qud trinh nghié€n cifu budng dét thudn 1gi hon. Khi d6 cin cif vao cdc thdng s& hinh hoc (L, D)
clia md hinh ngon lita dugc m6 phéng ta cé thé thay d6i mot cdch d& dang c#c thong s6 hinh hoc clia
budng dot. Trong khi véi phudng phép nghién cifu thyc nghiém thi cong viéc nay doi héi tidu tdn rat
nhiéu thdi gian va chi phi.

2. MO HINH SO MO PHONG DONG PHUN ROI XOAY HAI PHA KHONG PANG NHIET
TRONG BUONG POT

Qué trinh chdy nhién liéu ddu FO xuft phét ti cdc phdn dng hod hoc véi gid thi€t ring sy va
cham giita cdc phdn t& diu FO véi nhau 1a khong ding ké. Do d6, véi phuong trinh dong hoc cla céc
phdn @ng hod hoc ciing v4i cdc phudng trinh lién tyc va phuong trinh bdo toan ning ludng, ta s& cb
dudc hé phuong trinh md td qud trinh chdy cla ddng phun diu FO r8i xody khong ding nhiét. M6 hinh
todn clia ngon Iia trong budng budng dét ddu FO dugc xdy dyng trén cd sd cdc phudng trinh Reynolds
d6i v6i dong phun r8i xody hai pha khong ding nhiét, phuong trinh hé s& hén hop chdy f, dong thoi két
hdp v6i cdc phuong trinh x4c dinh didu kién bién. Cdc phudng trinh nay dugdc bi€n ddi d€ trd thanh
c4c phudng trinh cia dudng dong y va cudng do xody 2 cho ta he phuong trinh vi phén.

Hé phudng trinh biéu di&n dong phun rdi xoéy hai pha khong ddng nhiét dudi dang khong {hlf
nguyén trong hé toa dd try, véi toa dd cla cdc diém dudc x4c dinh biing cdc vector ban kinh r, doc
truc z va géc tdm 6, c6 thé dugc viét dusi dang tdng quét sau [4]:
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Trong d6 céc gi tri clia bi€n s& @ va cdc hé s6 a,, by, 4y d, dudce xdc dinh trong béng sau:
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VA céc didu kién bién dudc x4c¢ dinh nhu trén hinh 1.

C,: nhiét dung riéng ddng 4p cla hdn hgp chdy

Hinh 1 - Piéu kién bién

Trong dé:
Ry, Ry, R, R4, Rs: 14n lugt 12 bén kinh cdc chi ti€t cia thi€t bj phun; L;, L,, Ls: 1dn lugt 12 c4c kich
thuGc trong budng ddt; Ds: duding kinh budng dé't

Diéu kién bién phia tdy:
f=Lw=fr) 4)
Difu kifn bién phia dong:
v o o0
W ...
0z 0z Oz (5)

Diéu kién bién thanh rdn: gid tri hAm clia dudng ddng y khéng ddi, ty sai phin ciia bi€n f theo
phuong huéng kinh r bing khong, ta c6: W= const
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Trang 34



TAP CHi PHAT TRIEN KH&CN, TAP 8, 80 5/2005

Diéu kién bién d6i xing: gi4 tri him cda dudng dong ykhong ddi, ty sai phin ciia bi€n f theo phudng
huéng kinh r bing zero.

Phuong trinh tdng quat (1) dugc gidi bing phuong phip kh6i hitu han, sau khi da rdi rac hod
phuong trinh vi phan t8ng quét (1) ta c6 hé céc phuong trinh dai s8 tuyé&n tinh. Sit dung thuit todn ma
trin ba dudng chéo k&t hdp véi phudng phdp 1ip d€ gidi bai todn.

Viéc tinh todn dudc ti€n hanh trén mdy tinh, chuong trinh tinh todn du’dc xdy dung bing phin
m&m Matlab. Trong d6 gid tri cia cdc thong s& cd badn chinh 12 gid tri tai cdc diém nit cla léi sai
phin trong qué trinh tinh todn gidi hé phudng trinh ddng phun r8i xody hai pha khéng ddng nhiét.

Céc k&t qua tinh todn dudc ti€n hanh trong trudng hdp budng d6t ddu FO 16i xody c6 cdc théng
s hinh hoc nhu sau:

RI =0,3 mm; R2 =2,5 mm; R3 = 3,0 mm; R4 = 3,3 mm; R5 = 3,6 mm
R6 = 500 mm; R7 = 500 mm; LI = 200 mm; L2 = 3000 mm; L3 = 500 mm

Céc thanh phin van t&c ban ddu (4o, vo, wo) dude x4c dinh tir két qua thuc nghiém tai tiét dién

ban dau:

up= 20 m/s; wy = 20 m/s; vo= 20 m/s
- Budc ludi dudc chon la:
dz=1,dr=1
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Hinh 2 - D6 thi phan bd vén téc u theo phuong doc truc Hinh 3 - D4 thi phan bé var tdc w theo phuong tiép tuyén
ctia hén hop ddu FO rédi xody hai pha khéng déng ciia hén hop ddu FO roi xody hai pha khéng ding
nhiét véi vin téc ban d4u u, = 20m/s nhiét v6i vin tdc ban déu u, = 20m/s

K&t qua tinh todn trén hinh 2&3 cho thdy dd thi phian bd vin t8c u theo phudng doc truc va vin
t6c w theo phudng ti€p tuy€n clia hén hop diu FO réi xody hai pha khéng ddng nhiét vdi van téc ban
diu up= 20 m/s, wo = 20 m/s 12 nhitng dudng cong gidm din vé phia bién va cang ra xa thi vin tdc cla

dong phun cang gidm.

3. UNG DUNG MO HINH sO XAY DUNG BIKU PO XAC PINH CAC THONG SO HINH HQC

(L, D) CUA NGON LUA BUONG POT DAU FO
Tir cdc db thi md phéng trén dy, ¥ng véi mbi b gid tri vin t6c ban diu (ug, vo, wo) ta déu c6

thé x4c dinh cdc théng s& hinh hoc (L, D) clia ngon ia, ti d6 c6 th€ chon cdc thdng s6 hinh hoc phi
hop nhi't cia budng d5t ddm bao cho qué trinh chdy sach.
Xét trudng hdp vén t&c tai miéng phun U = 28,28 m/s

= u=2828m/s;w=0m/s
Tra theo dd thi mé phdng s& ta c6: D=0,95m; L=5,1 m
Xét trudng hgp van t&c tai miéng phun U = 21,21 m/s

= u=2121m/s;w=0m/s
Tra theo dd thi md phdng sd tac6: D=0,8m; L=4,4m
Xét trudng hdp vén toc tai migng phun U =7,07 m/s

= u=707m/s;w=0m/s
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Tra theo dd thi 116 phdng sé tacé: D=0,6 m; L=2,5m...

Tit cdc gid trj tinh todn trén ta xay dung dugc biéu dd quan hé giira théng s6 dong hoc va théng
s6 hinh hoc ciia ngon 1a nhy trér hinh 4. Mat khic, theo nghién citu ciia Riello Burners [3], quan hé
gilfa thng s8 dong hcc va thong s8 hinh hoc trong budng d6t khdng xody (S = 0) c6 dang nhu hinh 5.
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Hinh 4 - Bi€u d8 quau hé gilfa vin t6c va kich thudc ngon
I¥a trong budng d6t khi hé s& cudng dé xody S =0
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Hinh 5 - Bi€u db quan hé giifa van t&c va kich thuc ngon
lira trong budng d&t khdng xody ciia Riello Burners

So sénh k&t qua tinh todn (hinh 4) va k&t qua nghién cifu cia Riello Burners (hinh 5) cho thiy
sai l&ch giifa chiing 12 khong ddng ké. Piéu nay khing dinh d¢ tin ciy khi x4c dinh c4c thdng s§ hinh

hoc bing phuong ph4p tinh.
Nhu viy, ing v6i thdng s& vin t8c ddu vio
(40, vo, wo) ta ludn tim dugc théng s6 hinh hoc diu
ra (L, D) twdng \ng phuc vu cho qud trinh thiét k&
budng d&t va biing cich thay d8i hé s6 cudng do
x0dy S=w,/u, (thay d8i vin toc u theo phuong doc
truc va vén tdc w theo phuong ti€p tuyé&n trong md
hinh todn), ta c6 thé thay ddi thong s& hinh hoc
ngon l¥a (hinh 6). Tinh todn trén ciing cho thdy
khi hé s6 cudng d6 xody S 16n thi chiéu dai ngon
Iita gidm dan, dudng kinh ngon 1&a ting din, qud
trinh hoa trdn giita nhién liéu va khong khi dong
déu, do d6 qué trinh chdy cing manh liét va chdy
kiét.
- K&t qui tinh todn trén ciing c6 thé chuyén
vé biéu db quan hé gita cong sudt va kich thudc

ngon li¥a trong budng d6t véi mdi loai diu dot -

nhét dinh nhu trinh bay trén hinh 7.
Nhu vy, Ung véi cong suit thi€t k&€ cho

trude, tra bi€u d8 hinh 7 ta tim dudc kich thudc-

ngon lita trong budng dét, tir d6 suy ra kich thudc
budng ddt tuong ng ddm bido cho qué trinh chdy
sach d&i véi thi€t bi ddt diu FO r8i xo4y.

4. KET LUAN:
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Hinh 6 - Biéu dd quan hé giita van tdc va
kich thuéc ngon lita trong buéng d6t
(S=0va S=1)
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Coag suit budag dée (MW)
Hinh 7 - Biéu dé quan hé giita cong suit va

kich thudc ngon lita trong budng dét
(S=0va S=1)

C6 thé néi md hinh s& mé phéng dong phun diu FO r8i xody hai pha khéng ding nhiét 1a mét
cOng cu cung cdp thong tin mdt cdch twdng dGi chinh xdc vé c4c thong s6 dong hoc va hinh hoc céia
ngon li¥a trong linh vuc k§ thudt bubng d6t ddu FO. Qua d6 c6 thé dua ra d& xuit cdi ti€n céc chi tiét

lién quan ddm bdo cho qué trinh chdy sach.
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Coéng trinh nhin dugc sy hd trg quy béu t¥ chudng trinh nghién cfu cd bdn, B4 Khoa hoc va
Coéng nghé. Céc tdc gid xin chdn thanh cdm dn.

AN APPLICATION OF THE NUMERICAL SIMULATION OF
TWO-PHASE NON-ISOTHERMAL SWIRLING TURBULENT JETS IN
COMBUSTION CHAMBER '

Nguyen Thanh Hao @, Nguyen Thanh Nam ®
DUniversity of Industry - HCMC, @University of Technology — VNU-HCM

ABSTRACT: The paper presented an application of the numerical simulation two-phase non-
isothermal swirling turbulent jets of fuel in combustion chamber for geometrical parameters (L,D)
defining, which are necessary for combustion chamber design, while it will take much times and costs if
we use an experimental data forcombustion chamber design.
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