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TOM TAT: Dong phun xody réi xody hai pha cé dnh huong rat lon dén sw hoa tron
giita nhién liéu va khong khi trwdc khi cung nhu trong qud trinh chdy on dinh cia ngon lia
buéng dét. Do dé ¢6 rat nhiéu cdc nghzen céu thuc nghiém va Iy thuyét trong viéc xdy dung
mé hinh todn cho dong phun réi xoay hai pha trong buéng dot. Bai bdo gidi thiéu thiét bi ddu
dot tgo xody do nhom nghién citu cai tién tir dau dot théng thwomg dya trén Iy thuyét vé quan
hé giita hé s6 xody va goc tao xody ciing véi nhitng ng dung ciia ddu dot tao xody lrong
ngh:en cuu thuc nghiém xdc dinh hidu qua cua dong xody lén ngon hta cua dong phun roi
xody hai pha trong buong dot.

1. PAT VAN PE

Dong xody ¢ rat nhiéu tmg dung thuc té. Trong céc thiét bi chdy, hiéu ing cua dong xody
1a tron 1an nhién liéu va khéng khi dugc tmg dung rong réi nhiam tao ra sy 6n dinh cho qué
trinh chdy vdi cudng dg cao va kha niang lam sach budng dbt trong céc truomg hop: dong co
xang dau, dong co diesel, tuabin khi, cac 10 nung cong nghiép, 16 chung cét va nhidu thiét bi
nhiét khac. M6 hinh thiét ké va viéc van hanh cé hiéu qué ciia thiét bi chay dugc tao ra mot
cach d& dang qua su két hop glu'a thuc nghiém va ly thuyet khi dong hoc su chay lam giam
dang ké thoi gian va chi phi cho cac chuong trinh phat trién cac hé théng budng dét.

Dong xody dugc tao ra nho tac dung cua thanh phan van tc xody (thanh phan van téc tiép
tuyén) dugc hinh thanh bang céac thiét bi tao xody di vao buong d6t theo phuong hudng truc va
phuong tiép tuyén hay bing cach di vao budng dbt tryc tlep theo phuong tiép tuyén. Cac
ngh1en ctiu thue nghiém cho thiy sy xody c6 nhiing tac ddng rat 16n dén tinh on dinh cta ngon
Itra va cudng do chdy. Mirc d9 xody nay thuong dugc biéu thi bang hé s6 xody S, 1a dai luong
khong thir nguyén dic trung cho moi lién hé glua dong tiép tuyén va huong truc. Harvey
(1962) qua thuc nghiém fiad cho thay rang hé s6 xody S phy thude vao ty so gilia vén toc theo
phuong tiép tuyén va vén téc theo phuong doc truc (wmo/umo) [2].

Bén canh do, nguoi ta cung dac biét chu y t0r1 mdi quan hé vé goc tao xody ¢ 161 hé sb

xody S. Theo Gupta [1] thi moi lién hé gitra hé 56 xody S va goc tao xody ¢ co thé xdc dinh
bing cong thirc:

2
S=—7 1.1
3 g¢ 1.3

Theo d6, v&i goc tao xody 1a 15°% 30°% 45° ta cd cdc gia tri tuong ung cta S 1a 0,2; 0,4; 0,6.
Goée tao xody trong cac béc phun ciia budng ddt cong nghiép khong 16n hon 60° vi khi do kich
thuée duong kinh cua ngon lia ting nhung chiéu dai ngon lira giam khong dang ké, kich
thude budng ddt ting 1én, suit sir dung vat ligu ché tao budng dbt giam, hidu suat nhiét kém.
Do do, nghién ctru chi xét cac truong hop xody 0<5<0,6.
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Thuc té cho thiy, trong cac thiét bi dbt cong nghiép dAu dbt xody gidp cho qua trinh tan
suwong nhién li¢u déng déu, hat nhién liéu c6 kich thudc nho min. Do vay van d& ché tao du
d6t tao xody va nghién ctru &nh hudng ciia xody trong qua trinh @bt chay nhién liéu hai pha c6
y nghia thuc tin rit 16n. Bai bdo nay gi6i thiéu thiét bi dau dbt tao xody véi cac hé s6 xody
khéc nhau duge nhom nghién ciru cai tién tir ddu d6t thong thudmng dua trén ly thuyét vé quan
hé giita hé s6 xody va goc tao xody (cong thire 1.1), cung véi nhiing img dung cua dAu débt tao
xody trong nghién ciru thyc nghiém xéc dinh hiéu qua cta dong xody 1én ngon lira clia dong

phun rdi xody hai pha trong budng dbt.

2. XAY DUNG MO HINH PAU POT TAO XOAY CHO BUONG POT CONG NGHIEP

Piu dbt nhién liéu tao xody dugc thiét ké, ché tao théng qua cai tién ddu dét thuong b%mg
cach tao thém cac ranh phun c6 kich thude 0,4mmx0,4mm theo phuong tiép tuyén véi goc tao
xody ¢ lan lugt 1a 45°, 30° va 0° cho dia tao xody dé tién hanh thyc nghiém & ba ché d6 xoay
khéc nhau do 1a xody manh (S=0,6), xoay yéu (8=0,4) va khong xody (S=0) nhu trén hinh 1.

Két chu ciia diu dét phun xody gdm bén chi tiét 1dp ghép nhu trén céc hinh (7+4) duge st
dung d& dbt nhién liéu diu DO trong budng dét cong nghiép. Trong bai bao nay ching duogc str
dung dé dénh gid anh huong clia xody dén qua trinh chay nhién liéu hai pha trong trong m6
hinh thuc nghiém qué trinh chdy ctia dong phun 161 xody hai pha.
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Hinh 1- Chu tao chi tiét dia tao xody C6 hé s xody S=0; $=0,4; 5=0.6.
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Hinh 4 - C4u tao dAu phun swong nhién lidu

3. UNG DUNG NGHIEN CUU MO HINH THUC NGHIEM QUA TRINH CHAY
DONG PHUN ROI XOAY HAI PHA

M5 hinh budng d6t duoc gin véi thiét bi do phan tich hinh anh AVL Visioscope ¢6 do
chinh x4c rat cao (sai sé +0,2%) cua Austria lép dit tai Trung tm diéu khién va xir ly s6 lidu,
Khoa K§ thuat giao théng, Truong Pai hoc Bach khoa Tp.HCM. Luu lugng khéng khi cép
phu thudc vao hé sb khong khi thira o duoc diéu tiét béng b6 didu chinh khéng khi cta
Olympia [5]. Luu lugng va 4p sudt ddu DO dugc didu khién truc tiép trén bom banh rang
A2VA-7116 cla Suntec [6] theo dudng dic tinh ciia bom (hinh 5).
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_ Nguyén ly do bing AVL Visioscope nhu sau: Cac tin hiéu hinh anh ngon lira dugc chup
bing CCD Camera PixelFly thu nhan hinh anh dudi dang dit liéu s6 12bit véi d6 phan giai la

640x480 pixcels, sau do dir lidu sé ndy dugc dem so sanh voi hinh anh mau chuin do nha ché
tao cung cép bing phén mém phén tich hinh anh ngon lira da dugc lap trinh sin trong bo xir Ly
tin hiéu (Intel Pentium IIT, NT 4.0).

Tién Hanh dét nhién liéu déu DO trong méi trudng khéng khi véi thanh phan khéng khi

thira vira da (a=1,1) bing dau dbt duoc gia coéng co cac thong s6 nhu sau: hé sb xody S=0,6,

ap suat p:IObar,‘luu luong lén nhat G=9,6kg/h. Hinh &nh phat trién ngon lira diu DO r6i xody

duogc chup lai bang camera va phén bd nhiét d6 duogc do béng AVL Visiocope trén bé mat
ngon lira véi $=0,6 nhu trén Ainh 6.
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Hinh 5 - So db b tri thiét bi do phén tich hinh anh AVL
Visioscope (DPHBK Tp.HCM)

1-Budng ddt; 2-Ong néi soi; 3-Camera; 4-AVL
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Hinh 6. Qui trinh phét trién ngon lira khi dét ddu DO r6i xo4y (a), phin bé nhiét do tai tim va bién (b)
va két qua nhiét dg thu dwoc bang phan mém Visioscope tai tdm va bién (c) ngon ltra cach béc phun
300mm vai S=0,6

Phan bé nhiét d cta ngon lira trong budng dbt (hinh 6) c¢6 thé duoc chia lam ba vung theo
ba mau khéc nhau bang thiét bi do phan tich hinh anh AVL Visioscope nhu sau [3], [4]:

- Ving c¢6 mau vang cam c6 nhiét d6 2400°K + 2600°K.

- Viing ¢6 mau vang dim c6 nhiét d6 2200°K + 2400°K.
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- Ving c¢6 mau dé hdng c6 nhiét dd 2000°K + 2200°K (bang 1).

Thuc nghiém cho théy ngon lira chay manh ligt va 4n dinh khi hé s6 xody S=0,6, hiéu sudt
nhiét cao, hinh anh phin bb nhiét do cia ngon lira twong ddi can xting. Qua trinh phat trién
ngon lira dién ra rét nhanh va tién dén trang thai chay én dinh chi trong khoang thoi gian 0,2 +
0,3s vi tbc dd cac phan umg hod hoc trong qua trinh chdy ting khi ting cuong dd rdi. Anh
huéng ctia xody toi toe do phan tng chay chu yéu 1a anh huong dén hé s6 téc d6 phan img.

Bang 1. Thang sb nhiét do ngon lira tai céc vi tri do khi dot diu DO rbi xoay véi S = 0,6 do

bing AVL Visioscope.
Chidu  doc
truc 100mm 300mm 400mm 500mm
Chiéu huéng kinh : :
y =0mm 2570 2603 2582 2400
y = 62,6mm 2379 2388 2392 2392
y = 125mm 2184 2198 2197 2193

Tién hanh dét nhién lidu diu DO trong méi trrong khong khi véi thanh phin khéng khi
thira vira du (o=1,1) bang dau ddt duoc gia cong cb cac thong s& nhu sau: hé sé xody S=0,4,
ap suat p=10bar, luu lugng lén nhit G=9,6kg/h. Hinh anh ngon lira sau khi moi lira duge chup
lai bing camera va phin b nhiét d6 duoc do bang AVL Visiocope trén bé mit ngon lera véi
S=0,4 nhu trén hinh 7.

So sanh két qua thue nghiém khi dét diu DO bing déu dot c6 he sé xody S=0,6 cho thiy
ngon lira chdy trong truong hop 6t ddu DO bing diu ddt c6 hé s6 xody S=0,4 hep hon va dai
hon, d6 chdy sang cua ngon lira thr?lp hon chitng to cudng d6 chay ciia ngon lira khong cao,
nhiét d6 bé mit ngon lira khoang 1875°K + 2075°K (bang 2), hiéu suét nhiét khéng cao.

Bang 2. Thong s6 nhiét d6 ngon lira tai cac vi tri do Kkhi dbt diu DO rbi xody véi S = 0,4 do

b%mg AVL Visioscope.
Chidu doc| . -
uie 100mm | 300mm A00mm 500mm
Chiéu huéng kinh i
= . | 2584 2574 2583 2400
y = 62,6mm 2365 2379 2383 2200
y = 125mm 1960 2075 2074 1875

Tuong ty, tién hanh dot nhién liéu dau DO trong mdi trudng khong khi véi thanh phan
khéng khi thira vira du (a=1,1) bing diu dot dugc gia cong co cac thong s6 nhu sau: hé 80
xody S=0, ap sudt p=10bar, luu lugng 16n nhit G=9,6kg/h. Hmh anh ngon l-ira sau kl}l mgl 11{a
dugc chup lai béng camera va phan bd nhiét do duoc do bing AVL Visiocope trén bé mit
ngon lira v6i S=0 nhu trén hinh 8. o ‘

So sanh két qua thuc nghiém khi dét dau DO bing déu dbt khong tao xody (8=0) v6i hai
truong hop co tao xody trén (5=0,4 & $=0,6) cho thay ngon lira chay trong trudng hop nay hf_:}?
va dai, do chay sang cta ngon lira thip hon chimg t6 cuong d6 chay cta ngon lua yéu, qua
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trinh bit chdy va chay nhién liéu kho khin do qué trinh tin swong dau kém, nhiét do bé mat
ngon lira khoang 1200°K + 1400°K (bang 3), hiéu suét nhiét thép.
Bang 3. Thong s6 nhiét do ngon lL'r‘a tai céc vi tri do khi dét ddu DO rbi xody voi S =0 do
biang AVL Visioscope.

| Chléu .dQE i'I'kIC 100 ‘ 300 400mm 500
Chicu hudmg kinh f
y = 0mm 1818 1866 1800 1800
y = 62,6mm 1600 1666 1600 1400
y=125mm 1305 1400 1390 1200
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Hinh 7. Qua trinh phat trién ngon lira khi dot déu DO 16i xo4y (a), phan b nhiét do tai tdm va bién (b)
va két qua nhiét d6 thu duoc bing phén mém VISIOSCDpe tai tdm va bién (c¢) ngon lra cach béc phun
300mm vaGi S=0,4

Trang 54



TAP CHi PHAT TRIEN KH&EN, TAP 10, S0 11- 2007

e Fat ko oty

LwEE RO TN
AT M

St gt ¥ | § Twagammy Sl

Sl 18 RTE AR -

Hase: Fodnnd Tupe: M mwnemenl
Wown Huposd: iy LRETHRF
| faeuscs norois 10 Cabmnig. 21 Plawi.

Phyirkasry Filiera, Spnctont Hepoin: 1
s Halnbee: b BATIIEE. o [
St Frgenmbis bt s
Epraiitany Pt 10T 73 RUN TRIBSTE
T odfiscanr: § Guapd A
Mt Fadiaist Type: o3l Fisme
byt Mrtiond” b suier st

G G Temgs
Y Fe ¢

F B gt hetbad Tk g ] ¥ hwme
st Yahe: . PEYEIE 01T
Eehrabion O

i oreramend Flgcia: JUE: 14 b DD, Wmnotusion 16 4. e
e ebald Yobee ! A
b A0, D min 45K P ik ™ # H ]
Fusgnben & pliksatian Tomperator: 5 2355 {} Tt
Vgt Phak, Gcets VIT1 Basts J6L
e e eamess T4 Tt 8 W ® W T R
wi w # AR TE0E  1EGE  LRRE 1abE  taee  |30% o
R T iwa isen tmo iBEG TENL M8 16 "
a ¥ cwm tehe e 1M 1908 Lash iab 1awe T
& §  tebe iebe 194 146 Jaen Veed e G
2 Y] saRd  TEEE 1EXR 1E3T 1847 1545 Laws .
B #* i 1 kl el 5
8 E ol
Ll pi
L] *
W n

cwmEien _‘7m3.'h~w SRR |y =
B it vy v e MR P
B ;ﬁ'.»mum Al 16 - BT AN
s Pennt Ty Miasir
Tlecwrd, | Fpel12_HWRTENRE
Peocensing 10 Celmeas =3 N
T
| Calikeatig Dot PRE-G. TRAD
| Camnrk tpenaficahien;
ey il PE 3
*8 hocaie Ton 27, b GATHITS
1 ot SLOT 13 N 18185752
P e L
L
pe—
, ” - i P -
Mﬂ!!lﬁh)ﬂ.wm&r O &
Thueshotd Yabics: 1
[ 4, i 8 F——
Vwﬂncmmlmmﬁ:tm -
s PAAB, Gl SRELL By I
ok Fugelien S gige G2 TE TH T2 T W T s
o b B i I (R L et
B 4 17E3 MR IF 4MR W Sl Y i
it be  teie (A0 SEN 14DG WIS T49R 14BE
B B L O T L i
& bid i R IR R R L | e——
& Fi1 tswy TR ijeR IZEE tTey GoWE GRR
i Yrip DS GE9E VRN (YD ADEM 28R 1T
B YER  TEVE 10EE IXER PG FANG RRS 1206
0 praee  teRs 12BN IR0 2 BieR LR 1N
3 pesw  DERd4 L34 LMD ITE TI6R b 24

()
Hinh 8 - Qué trinh phat trién ngon lira khi dbt dau DO 1éi xody (a),

va két qué nhiét do thu duoc bang phan

mém Visioscope tai tam

phan bd nhiét 4o tai tdm va bién (b)
va bién (c) ngon lira cach béc phun

300mm vai S=0
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4. KET LUAN

Thuc nghiém cho thdy ngon Iira hinh thanh trong qua trinh chay diu DO véi 0xy khong khi
phu thudc vao nhiéu thong sé vt ly, trong do6 phai k€ dén hé sd xody cua cac chat tham gia
phan tmg. Pau dbt tao xody c6 thé ché tao duge d& déng bang cach tao cac ranh phun thelo
phuong tiép tuyén véi géc tao xody ¢ cho dia tao xody. Két qué thyce nghiém cho thay khi dot
nhién lig¢u trong buéng dét cong nghiép vadi dhu dbt ¢ hé 80 X043y S’=O,6 thi hiéu suat nhiét cla
qua trinh chdy 1a cao nhit. Nguoc lai khi dbt voi dau dét co hé sé xody S<0,6 thi hiéu suat
nhiét khong cao, nhién liéu chdy khéng hoan toan do kha nang tao suong kém hon, giy ton
that nhiét Iwgng va nhién liéu 6n.

Cong trinh nhéin duoc su hd tro qui bau ciia Chuong trinh NCCB nganh co hoc, céc tic gia
xin chan thanh cam on.

EXPERIMENTAL INVESTIGATION OF SWIRL NOZZLES AND SWILL
FACTOR IMPACT ON THE SWIRLING TWO-PHASE TURBULENT JETS
IN THE COMBUSTION

Nguyen Thanh Hao”, Nguyen Thanh Nam®
(1)University of Industry, HCMc
(2)VNU-HCM

ABSTRACT: The swirling two-phase turbulent jets have significant influences on the
air-fuel mixture before and during the combustion process. T} herefore, many experimental and
theoretical researches have been made around swirling two-phase turbulent jets in
combustion. This paper introduces the modified swirl nozzles, based on the relationship
between swirl factor and angle of swirling and their application in experimental research to
verify the effectiveness of the swirling two-phase turbulent Jjets in combustion.
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