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NGHIEN C(rU THU'C NGHIEM QUA TRINH CHAY NHIEN LIEU DAU
DO TRONG BUONG POT LO HOI ONG LO — ONG LUA VO HE SO
XOAY S =0,6

AN EXPERIMENTAL STUDY OF COMBUSTION PROCESS OF DO FUEL IN FIRE
TUBES BOILER CHAMBER WITH SWIRL NUMBER S = 0.6

Nguyén Thanh Hao
Khoa Co khi Cong ngh¢, Truong Pai hoc Nong Lam Thanh phé H6 Chi Minh

TOM TAT

Dong phun nhién liéu dau DO ¢6 anh hwéng rat I6n dén qud trinh hoa trén gitka nhién liéu
va khéng khi truée ciing nhw trong qud trinh chdy én dinh ciia ngon lira trong buong dot 16 hoi ong
16 — ong hira. Do d6, d c6 nhiéu cac nghién civu 1y thuyét va mé phong sé nghién cieu quda trinh
chdy nhién liéu dau DO trong buong dét 16 hoi ong 16 — ong lira. Bai bdo ndy gidi thiéu mdt nghién
cieu thire nghiém qud trinh chéy nhién liéu dau DO trong buong dot 16 hoi ong 16 — ong lira véi hé
6 xody S = 0,6 nham muc dich cdi tién dau dot thong thuwong dwa trén quan hé giita hé sé xody va
goc tao xody ciing véi nhitng vmg dung ciia dau dot tao xody trong nghién ciru thue nghiém xdc dinh
hiéu qua cia dong xody 1én ngon lika ciia dong phun réi xody hai pha trong buong dot 16 hoi.

Tir khéa: Lo hoi 6ng 10 — ong lira; Dau DO; Khi thai; Buong dot; Hé sé xody.
ABSTRACT

The DO fuel injection flow has a great influence on the mixing process between fuel and air
before as well as during the stable combustion process of the fire in the fire tube boiler combustion
chamber. Therefore, there have been many theoretical studies and numerical simulations studies the
combustion process of DO fuel in the fire tube boiler combustion chamber. This article introduces
an experimental study on the combustion process of DO fuel in the combustion chamber of a fire
tube boiler with swirl number S = 0.6 with the aim of improving a conventional burner based on the
relationship between the vortex coefficient and the vortex generation angle along with Applications
of vortex generator burners in experimental research to determine the effect of vortex flow on the

flame of two-phase vortex jet flow in the fire tube boiler combustion chamber.

Keywords: Fire tube boiler; DO fuel;, Emissions; Combustion chamber; Swirl number.
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1. PAT VAN PE

Ngay nay, cac cong trinh nghién clru
1y thuyét va mo phong sé qua trinh chay dau
DO trong budng dbt 16 hoi dng 10 — dng lira da
va dang dugc thuc hi¢n nhiéu trong bdi canh 6
nhiém moi truc‘)fng dor khi t’héi Co, Co,, NOX
gay anh hudng xau dén chat luong cudc song.
bay Ia nhiing nghién ctru khong nhirng phirc
tap vé ban chat ma con vé dinh luong khi dién
ta bang cac phuong trinh toan hoc [1 + 4].

Maic du nghién ctu thuc nghiém cho
hiéu qua khong cao nhu mong mudn vi tiéu tén
nhiéu cong strc, thoi gian, kinh phi va han ché
vé dung cu do c6 do chinh xéc cao. Nhung ddy
1a mot trong nhiing phuong phap ding dé danh
gia khach quan tinh ding dan két qua nghién
ctru 1y thuyét [5].

Buodng ddt 1a hé thong thiét bi va khong
gian dé tién hanh cac giai doan ctia qué trinh
chay nhién liéu. Budng dt c6 nhiém vy chinh
1a: ¢6 kha nang d6t chay hoan toan nhién liéu
v6i luong khong khi thira 13 nho nhit trong
pham vi thay d6i phu tai 16n nhét, c6 kich thudc
nho gon, co cAu tao don gian, ré tién... Lo hoi
ong 160 — 6ng Itra 1a thiét bi thong dung trong
cong nghi€¢p nhu minh hoa trong hinh 1.

Hinh 1. Céu tao 16 hoi 6ng 16 — ong lira:
1 — Thadn I6; 2 — Ong lira; 3 — Ong o

2. XAY DUNG MO HINH BUONG POT
LO HOI ONG LO - ONG LUA

2.1. Budng dot

Mo hinh budng d6t duoc xay dung la
mot hinh tru bang thép chiu nhiét c6 kich thude:
dai L = 1000mm, duong kich ¢ = 300mm. Béc
ddt duoc ché tao va lép dat vao buéng ddt co
cong suat 115kW nhu minh hoa trong hinh 2.
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Hinh 2. M6 hinh buong dot hinh tru nam ngang
2.2. Thiét bi do thuc nghi¢m

Mo hinh budng ddt dugc gin véi thiét
bi do va chup anh 1a hé théng AVL Visioscope
do Austria lép dat tai Trung tam Diéu khién
va Xu ly s6 liéu, Khoa K¥ thuat Giao thong,
Trudng Dai hoc Bach khoa Thanh phé Ho Chi
Minh.

Pau CCD camera pixelfly VGA color
(Hinh 3) thu nhéan hinh anh, mau sac va cuong
do sang voi do phan giai 1a 640x480 pixels [6].

Hinh 3. CCD camera pixelfly VGA color
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Ong ndi soi c6 mot dau duoc gin voi
CCD Camera PixelFly (Hinh 3), dau con lai
dugc dua vao budng ddt thong qua cac 16 $20
dugc khoan sin trén than budng d6t nhu minh
hoa trong hinh 2 dé hd tro camera thu nhan hinh
anh va thong s cua ngon lira bén trong budng
d6t (Hinh 4).

Hinh 4. Ong néi soi M10

Bo xir ly di c6 phan mém AVL
VisioScope dugc lap trinh sdn dé tmg dung
trong viéc so sanh céac hinh anh thu dugc tu
CCD Camera PixelFly véi ngudn sang chuan
do thiét bi cung cép (Hinh 5).

VisioScope - DI Diesel Flame
Ble Evessnp Mew finkm Hep

ICFFG R FD:
L

Hinh 5. Giao dién phan mém AVL VisioScope
2.3. Nguyén ly do

Céc tin hi¢u hinh anh tr ngon ltra dugc
chup biang CCD Camera PixelFly thu nhan
hinh anh duéi dang dir liéu s6 12 bit c6 do phan
giai 1a 640x480 pixcels. Sau do, dit lidu s6 nay
duoc dem so sanh véi hinh anh mau chuén do

nha ché tao cung cip thong qua phin mém
phan tich hinh anh ngon lra da duoc 1ap trinh
san trong bo xir ly tin hiéu (Intel Pentium IV,
4.0, sai s6 chuan nam trong khoang +0,2%), tir
d6 cho ta cac thong s6 vé hinh anh mau nhiét
dd cua ngon ltra trong qua trinh chay va thanh
phan bd hong trong san pham chdy nhu minh
hoa trong hinh 6.

e cis Wan hinh bén thd
ng gl
gidi nhét

Budng ast
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Hinh 6. So d6 nguyén Iy do trén AVL VisioScope

i «
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Hinh 7. M6 hinh bé tri thiét bi do thong so
ngon lira

Viée cai dat ché do do nhiét do trong

budng dbt tiiy thudc vao timg truong hop do
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cu thé. P4 v6i thi nghiém chay dau DO trong
budng dbt 16 hoi dng 10 — dng lta thi cac qua
trinh duoc tién hanh theo cac budc nhu sau:
Dinh vi dau noi soi, lip ghép duong dng gid
lam mat éng ndi soi, ndi cap CCD camera voi
bo xu ly, khéi dong bo xur ly, chay chuong
trinh AVL VisioScope, khai bdo thong tin thi
nghiém, cai dat ché do ghi hinh, x1r 1y hinh anh.

3. UNG DUNG NGHIEN CUU THUC
NGHIEM QUA TRINH CHAY DAU DO
TRONG BUONG POT LO HOI ONG LO
—~ONG LUA

Tién hanh d6t dau DO trong budng dot
10 hoi 6ng 10 — éng lira véi hé sé xoay S = 0,6,
ap suét phun p = 10 bar, Iuu lugng dau m = 9,6
kg/h cho hinh anh ngon lira chay 6n dinh nhu
minh hoa trong hinh 8.

Hinh 8. Hinh anh ngon lira khi dot dau DO

T=2400+2600'K

T<24oo\§/q S
Hinh 9. Phén bo nhiét dé ngon lira phan tich bang
AVL VisioScope

Anh mau nhiét do sau khi phan tich
bang AVL VisioScope trong mit phing chira
duong tim d6i xing cta ngon ltra doc theo
chiéu dai budng dbt nhu minh hoa trong hinh 9,

va thong sb biéu dién dudi dang sé bang AVL
VisioScope dugc minh hoa trong hinh 10.
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Hinh 10. Giao dién xir y s6 liéu bang AVL
VisioScope

Duéi day la bang thong s6 nhiét d biéu
dién dudi dang sb duge do tir anh mau nhiét do
bang phan mém xr 1y sb liéu AVL VisioScope
tai cac vi tri do doc theo chiéu dai ngon lua khi
d6t dau DO trong budng dot 16 hoi dng 16 — ong
Itra.

Chiéu
huéng
kinh r
200mm | 300mm | 400mm | 500mm
Chiéu
doc
truc x
Omm 2570K | 2603K | 2582K | 2400K
62,6mm 2379K | 2388K | 2392K | 2392K
125mm 2184K | 2198K | 2197K | 2193K

DPuong cong phan bd nhiét do theo
phuong hudng kinh r va phuong doc truc x khi
chay bang Matlab 6.5 dugc minh hoa nhu hinh
11 va hinh 12.
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Hinh 11. Puong cong phdn bo nhiét dj theo
phwong huong kinh r
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Hinh 12. Puong cong phdn bé nhiét dg theo
phuwong doc truc x

Nhu vay, phan bd nhiét do cua ngon
lira trong budng ddt 16 hoi ng 10 — éng lira co
thé duoc chia thanh ba ving theo ba mau khac
nhau bang thiét bi do phan tich hinh anh AVL
VisioScope nhu sau:

- Ving mau vang cam c6 nhiét d§ tu
2400K + 2600K;

- Vung mau vang dam cd nhiét do tu
2200K + 2400K;

- Ving mau d6 hong c6 nhiét do tir
2000K + 2200K.

4. KET LUAN

Tu phan tich hinh anh ngon Itra trong
qué trinh thyc nghiém cho thay phan bd nhiét
d6 dat gia tri 16n nhat tai ving tam chay, cang
xa tam chay nhiét do ngon lra cang gidm manh.
Khi d6t nhién liéu véi hé s xoay S = 0,6 cho
thiy ngon lira chy rat ménh liét va 6n dinh.
Hinh anh phan bd nhiét do cua ngon ltra tuong
d6i can xtng.

Truong hop d6t nhién liéu dau DO
trong moi truong khong khi véi thanh phan
khong khi thira vira di bang béc phun duogc gia
cong co cac thong s6 ky thuat nhu hé sb xoay
S = 0,6, ap suat phun suong p = 10 bar, luu
luong nhién liéu 16n nhat G = 9,6 kg/h, ta co:
Cong suat Q = 115kW, duong kinh ngon lira D
= 250mm, chiéu dai ngon ltra L = 780mm.

Nghién ciru thyc nghiém dong phun rdi
x04y hai pha khong dang nhiét trong budng dét
cho thdy khi hé sé xody, nhiét do, thanh phan
pha thay doi thi cuong d6 chay, kich thudc
ngon lira ciing thay doi theo.

Két qua nghién ctru thuc nghiém qué
trinh chdy nhién liéu dau DO trong budng ddt
16 hoi 6ng 10 — dng lira c6 thé duoc dung lam
co s& dé danh gia cac nghién ciru md phong sd
tuong ung. %

Ngay nhan bai: 23/10/2023
Ngay phan bi¢n: 20/11/2023
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