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TOM TAT

Bai bdo trinh bay mét iing dung ciia phirong phap mé phong sé dong phun nhién liéu CNG
réi xody trong buéng dot 1o hoi dimg dé tinh todn kich thuéc buong dot ma trede ddy khd ning
nghién ciru duy nhat va la co s¢ dé thiét ké buong dot déu bang thie nghiém, diéu nay doi hoi tiéu
16n nhiéu cong sikc, chi phi va phwong tién thuee hién mé hinh. Cdc nghién ciru mé phéng sé nay cho
phép xdc dinh cdc théng sé hinh hoc co ban ciia ngon lira, dir bdo gidi han thay doi ciia cdc thong

$6, dam bdo sw toi wu va hiéu qua cia qud trinh chay.
T khéa: CNG; Lo hoi; Dong phun réi xody,; Qud trinh chdy; Buong dot.
ABSTRACT

The article presents an application of the numerical simulation method for swirling turbulent
CNG fuel jets in a boiler combustion chamber used to calculate the combustion chamber size,
which previously could only be researched and served as the basis for designing the combustion
chamber entirely through experiments, which required a lot of effort, cost, and equipment to carry
out the modeling. These numerical simulation studies allow the determination of the basic geometric
parameters of the flame, predict the range of parameter variations, and ensure the optimization and

efficiency of the combustion process.
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1. PAT VAN PE

Nhién liéu CNG 1a hdn hop chit khi
c6 kha nang chay, thanh phan chi yéu 1a cac
hydrocarbon. Cuing v&i than d4 va dau mo, khi
thién nhién dugc xép vao nhém nhién liéu hoa
thach. Thanh phan chinh cia CNG 1a metan
(CH,), chiém 70 + 90% thé tich. Ngoai ra, con
co etan (C,H,), propan (C,H,), butan (C,H ),
pentan (C.H ) va cac ankan khac CNG thuong
duoc tim thay cung voi cac mo dau trong vo
Trai Dét, duoc khai thac va xur Iy dé tro thanh
nhién liéu, hién cung cip khoang 25% nhu ciu
nang luong toan cau.

Anh hudng ciia hiéu tmg xody 1én dong
luu chat da duoc biét dén tir nhiéu nam trude.
Céc nghién ctru vé dong xoay duogc tng dung
trong nhiéu nganh k¥ thuit nhu trong cyclone,
cac thiét bi phun ding trong néng nghiép, cac
thiét b trao d6i nhiét [1], [2]... Tuy nhién, cac
ung dung trén cho hiéu qua khong cao nhu
mong mudn vi truée day kha ning nghién ctru
duy nhét va 1a co s& dé thiét ké cac thiét bj déu
bang thuc nghiém, diéu nay doi hoi tiéu ton
nhiéu cong suc va phuong tién thyc hién mo
hinh. Ung dung quan trong nhét ciia dong xoay
trong cong nghiép 1a cac thiét bi budng ddt cia
turbines, 10 hoi, dong co ddt, 1o nung trong
cong nghi¢p... Thong thuong dong xody co tac
dung 1am ting muc do réi cua nhién liéu trong
budng d6t, nén hiéu qua hoa tron giita khong
khi va nhién li€u tang, lam cho qué trinh chay
on dinh va chay sach.

S6 luong va khdi lwong cac nghién ctru
bang thuc nghiém vé qua trinh chdy cta nhién
liéu CNG trong thiét bi voi phun rdi xody c6 thé
dugc giam thiéu dang ké va viéc thiét ké ché
tao cac thiét bi buéng dbt khi co thé duoc don
gian hon nho vao céc tinh toan kiém ching. Mo
hinh sb ctia qua trinh chay khi thién nhién trong
thiét bi voi phun rdi xody hoan toan cé thé thuc

hién duoc bang cac phuong phap tinh toan hién
dai nhu phuong phap sai phan hiru han hoac
phuong phéap khdi hitu han véi sy hd tro cua
may tinh. Cac md hinh tinh toan nay cho phép
xac dinh cac thong s6 hinh hoc co ban cua ngon
lra, du bao gidi han thay ddi cua céc thong $0,
dam bao su tdi vu va hiéu qua cua qua trinh
chay.

2. MO HINH TOAN

Qua trinh chay nhién liéu CNG xuit
phat tir cic phan mg hoa hoc vé6i gia thiét
va cham giita cac phan tir khi 1a khong dang
ké. Do d6, hé phuong trinh chdy chinh 1a hé
phuong trinh dong hoc cua cic phan ung
hoéa hoc, phuong trinh lién tuc, phuong trinh
bao toan ning lugng, phuong trinh can bang
moment dong lugng. H¢ phuong trinh todn mo
ta qua trinh chay cia dong phun khi thién nhién
r0i xody khong ddng nhiét nhu sau [3], [4]:

- Phuong trinh lién tuc:
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- Phuong trinh can bang moment dong
luong:
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- Phuong trinh bao toan nang lugng:
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- Phuong trinh cin bang hdn hop chay:
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Trong d6 mdi quan hé gitta cac thanh

2)

T-o@)

ISSN 2615 - 9910 (ban in), ISSN 2815 - 5505 (online)
312 TAP CHI CO KHI VIET NAM, S6 340, thang 4 nim 2026

cokhivietnam.vn



NGHIEN CU’U - TRAO DBOI

phan van téc u, v véi ham dong y duoc xéac
dinh nhu sau [1]:
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Céc phuong trinh ndy dugc bién doi vé
dang phuong trinh cua dudong dong y va cuong
d6 xoay Q, cho ta phuong trinh vi phan tong
quat sau [4]:
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Hinh 1. Céc diéu kién bién

3. MO PHONG SO

Bang phuong phap khdi phan tir hitu
han sau khi roi rac phuong trinh tong quat (6),
ta dugc hé phuong trinh dai s6 tuyén tinh. Sau
do, ta str dung thuat todn ma tran ba duong chéo
két hop voi phu’orng phap lap dé giai hé phuong
trinh dai s6 tuyén tinh. Viéc tinh toan duoc
tién hanh trén may tinh, chuong trinh tinh toan
duoc xay dung bang phan mém Matlab. Trong
do6, gia tri cta cac thong sb co ban chinh 1 gia
tri tai cac diém nut cua ludi sai phan trong qué
trinh tinh todn gidi h¢ phuong trinh dong phun
nhién liéu CNG ri xo4y.

Két qua tinh toan trén hinh 2 va hinh 3
cho thdy db thi phan bd vén tdc u theo phuong
doc truc va van toc w theo phuong tiép tuyén
cta dong phun nhién liéu CNG roi xody khong
phai 13 nhitng duong thing ma né 1a nhiing
duong cong, cang ra xa thi van toc ciia dong
phun cang giam.
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TRUONG VAN TOC TIEP TUYEN

r~ Du lieu dau vao

Vantoc{u): 20 m/s

Vantoc(w): 20 mis

Wantoc(y): 0 ms

Hinh 2. Truong phdn bé vén toc tiép tuyén nhién
liéu CNG
Lo
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r Du lieu dau vao TRUONG VAN TOC DOC TRUC

Vantoc(u): 20 mis

Wantoc(w): 20 m/s

Vantoc(v): 0 mis

Hinh 3. Truong phan bé vén téc doc truc nhién
lieu CNG

Ttr cac trudng phan bd van toe duge mo
phong trén day, tmg v6i mdi gid tri van toc ban
dau (u,, w,, v,) va hé s{& cuong do xody S, ta xac
dinh duogc cac thong s6 hinh hoc do 1a chiéu dai
ngon ltra L va dudng kinh ngon ltra D, diéu nay
cho phép ta chon dugc thong sé hinh hoc tdi uu
nhat cho budng d6t nhién liéu CNG rbi xoay
dam bdo cho qua trinh chay sach.

Bang cach thay dbi hé s6 cuong do
xoay S tu 0 dén 1.0, ta tim duoc moi quan h¢
giira thong s6 dong hoc va thong sb hinh hoc
nhu minh hoa trong hinh 4. Quaé trinh tinh toan
cho thay khi hé s6 xody S ting thi chiéu dai L
giam va duong kinh D tang, qua trinh hoa tron
giira nhién liéu CNG va khong khi dong déu,
do d6 qua trinh chay cang manh liét va chay
hoan toan.
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Hinh 4. D6 thi quan hé gitta van téc va kich thude

Nhu vay, tng véi van tde phun nhién
lidu CNG thiét ké cho trude, bang cach tra do
thi quan h¢ gitra van tdc va kich thudce trong
hinh 5, ta c6 thé xac dinh duoc kich thudc ngon
lira trong budng ddt. T d6 suy ra kich thudc
thiét ké budng ddt twong Gmg dam bao cho qua
trinh chay sach ddi voi thiét bi dét nhién liu
CNG 1di xo0dy.

4. KET LUAN

Két qua nghién ciru cho théy can ci
vao mo phéng so, ta co thé thay doi mot cach
dé dang cac thong s6 hinh hoc cta budng dbt.
Trong khi dbi voi phuong phap nghién ciu
thuc nghiém thi cong viéc nay doi hoi tiéu ton
rat nhiéu thoi gian va chi phi.

Mo phong 5O dong phun nhién li¢u
CNG rbi xody co thé cung cap thong tin tuong
d6i chinh x4c vé cac thong s6 dong hoc va hinh
hoc cuia thiét bi trong linh vyc k¥ thuat budng
d6t. Tir d6 co thé cai tién cac chi tiét lién quan
dam bao cho qua trinh chay sach.+
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