Ky thudt & Cong nghé

XAC PINH KET CAU HQP LY CHO BUONG POT CUA MAY PHUN MU
DANG XUNG PONG UNG DUNG TRONG KHU TRUNG CHUONG TRAI
CHAN NUOI LON

Nguyén Vin Tyu!, Trian Céng Chi!, Nguyén Xuin Nam?, Hoang Son'

"Triwong Pai hoc Lam nghiép
’Truong Cao dang Co gidi Ninh Binh

https://doi.org/10.55250/jo.vnut.2023.2.116-125

TOM TAT

Nghién ctru ndy giéi thiéu két qua xac dinh két ciu hop 1y cho budng ddt ctia may phun mi dang xung dong gitp
tang hiéu suét va cai thién tinh nang lam viéc ciia may ng dung trong viéc khir tring chudng trai chin nudi lon
tai Viét Nam. M6 hinh 3D ciia bung ddt - 6ng phun ctia may phun mu dang xung dong da dugc thiét ké bang
phan mém CATIA va phin mém ANSYS FLUENT duoc sir dung dé phan tich mé phong. Céc thong sb toc do
luéng khi tai tam ctra ra éng phun, ap sult va nhiét d¢ bén trong buéng dét da duoc phéan tich dua trén Kkét qua
md phong ciia 04 mau thir, sau do6 tién hanh nghién ctru thyc nghiém véi 02 mé hinh thyc t& dé kiém ching két
qua md phong. Két qua mé phong cho thdy cac thong s trén déu phy thudc vao kich thude chiéu dai cua budng
dbt - 6ng phun va sau khi thuc nghiém da Iya chon dwoc mau budng dét hop 1y cho may phun mu dang xung

dong nham cai thié€n tinh nang lam viéc cta may.

Tur khoa: chian nudi lgn, dich bénh, khir trung, may phun mu, phéan tich mé phéng.

1. DPAT VAN DE

Chian nudi cang phat trién dong nghla v6i 86
dau gia suc mat d6 chan nudi, sb Vong quay
tang 1én, mam bénh ton tai trong chuong trai la
diéu khong thé tranh khoi. Tai Viét Nam, theo
bao cdo cua Cuc Thu y (BO NN&PTNT) cho
biét trong nam 2019 bénh dich td heo chau
Phi (African Swine Fever, AFS) xay ra tai 8.537
xa thugc 667 huyén cua 63 tinh, thanh phé Vol
tong s6 heo tiéu hiy gan 6 triéu con; téng trong
luong trén 340.000 tan. Trong 5 thang ddu nim
2020, bénh AFS phat sinh thém tai 47 xa bao
gdm 25 x3 méi ¢ dich va 22 xi tai phat dich;
téng s6 lon phai tiéu hay 13 27.662 con [1, 2].
Tuy nhién, bién phéap xur Iy ddi voi lon chét do
dich bénh & nudc ta hién nay chu yéu 1a thu gom
va tiéu huly bang cach chon lap thu cong, va viée
xtr 1y chudng trai sau dich bénh chu yéu 1a vé
sinh rura chuéng, rac voi bot, phun thube khir
trung, ma chua c6 bi¢n phap hiru hi¢u c6 kha
ning xur 1y triét d& mam bénh ton tai trong
chudng trai, dan dén nguy co tai phat dich bénh
1a rat cao. Do d6 liwa chon dugc phuong phap va
thiét bi khur trung co tac dung rat 16n trong viéc
phong ngtra bénh dich.

My phun muii (dang khoi) 14 loai thiét bi tao
ra mu khoi mang thudc khir tring cé thé ludn
lach va dinh bam vao bt ky cac khe ho, bé mit

nao trong chudng trai chin nudi dé tim va tiéu
diét mam bénh. Trén thé gidi, nghién ctu vé
may phun mu ung dung trong khur trung da co
mot sé cong trinh duoc cong bd. Seizoh Nakata
va cong su (2001) da phat trién mot thiét bj khir
trung phun mu ty dong cho cac phong mo. Két
qua thir nghiém cho thay, thiét bj khir trung tu
dong nay cho phép khur trung an toan va hi¢u
qua, dong thoi phu hop dé khir tring phong
bénh nhan va phong mé [3]. Jay Krishnan va
cong su (2012) da nghién ctru xac dinh kha nang
khtr khuan cho phong thi nghiém va kha ning
xtr Iy ndm mdc cua hé théng phun swong mu sir
dung Axit peracetic 10ng [4]. Gan ddy, Priyam
Pal va cong su (2020) da gidi thi€u mot loai may
phun mu tir chat 1ong khtr tring duoc tao ra dudi
ap suét cao théng qua mot éng dong nho duge
lam nong c6 hi€u qua trong dot dai dich
COVID-19 [5]. Sebastian Buhl va cong su (2021)
da kiém tra kha niang khir tring cua coéng nghé
phun mu khé véi chét khir tring Defeat AR vé
kha ning khtr nhiém vi sinh va cac tac dong gay
hai tiém n trén céac thiét bi khac nhau [6].

Mot s6 nghién ctru khac chi ra rang, kich
thudc két cau cua budng d6t 1a nhan t6 anh
hudng cha yéu dén sy bién d6i cuia ap suat, nhiét
d6 bén trong budng ddt va téc do ludng khi ¢
clra ra ctia 6ng phun [7, 8]. Khi may phun mu
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hoat dong on dinh & trang thai binh thuong, gia
trj cta ap suit bén trong budng dbt thay do6i
mang tinh chu ky theo thoi gian, ma gia tri ap
suét chinh 1a yéu t& quyét dinh viéc may phun
mu c6 thé hoat dong dugc binh thuong hay
khong [9]. Mit khac, néu tbc d6 ludng khi
khong dat dén tdc d6 yéu cau, thi khé co thé xé
toi cac giot dung dich thudc thanh cac hat swong
mu thudc, anh hudng rat 16n dén tinh ning lam
viéc cua may phun mu. Nhi¢t do 1a diéu kién can
thiét dé cac hat swong mu thude ¢ thé bdc hoi
tao thanh mu khoi — san pham chinh cta may
phun mu dang xung dong [10].

Tai Viét Nam, Nguyén Vin Tyu (2013) bang
nghién ctru 1y thuyét va thue nghiém da dé xut
dugc thong s6 hop 1y cho voi phun ciia may
phun thudc trir siu dang swong mu ung dung
trong phong trir sdu bénh hai cay rimg [11]. HO
Quang Ha va cong sy (2022) da nghién cuu
danh gia hiéu qua diét mudi Aedes cua hai
phwong phap khi st dung thiét bi phun mu nong
Swingfog v6i dung méi 1a dau diesel va phun
thé tich hat cuc nho sir dung may phun Fontan
v6i dung moi 1a nude [12]. Mac du cong nghé
va thiét bi phun mu da va dang duoc sir dung &
mot s6 linh vue, tuy nhién cac cong trinh nghién
ctru chuyén sdu vé thiét bi phun mu néi chung
va ting dung trong khir tring chudng trai chin
nudi lon thi gan nhu khong c6. Do dé, bai bao
nay gidi thiéu két qua nghién ctru xac dinh két
cau hop 1y cho budng dbt cia may phun mu
dang xung dong nham nang hiéu qua ctia may
g dung trong viéc khtr tring chudng trai chin

nudi lon tai Viét Nam. Két qua nay 1a mot trong
) nhitng nhiém vu chinh thudc bé tai doc lap
cap Quéc gia “Nghién ctru cong nghé, thiét ké
ché tao hé thong thiét bi chuyén dung thu gom,
thiéu huy xéc gia suc, gia cAm bi dich bénh”, ma
s6: PTDL.CN-01/21.

2. PHUONG PHAP NGHIEN CUU

- Phuong phép ké thira tai liéu: Tra ctru, tong
hop va phén tich cac s6 lidu thong ké c6 lién
quan dén ndi dung nghién ctru; Ké thira cac két
qua nghién ctu trong va ngoai nudc cd lién
quan dung 1am co so 1y luan va thyc tién cho
viée trién khai cac ndi dung nghién ciru.

- Phuong phéap nghién ctru mé phdng va thuc
nghiém: Tién hanh mé phong xé4c dinh thong sd
két cdu cia budng d6t may phun mu bang
ANSYS FLUENT; Thyc nghiém kiém chung,
so sanh két qua mo phong véi két qua khao
nghi¢m vé ap suét, nhiét do buéng ddt, toc do
ludng khong khi tai tim cira ra ctia 6ng phun cua
may phun mi tmg dung trong khtr tring chudng
trai chan nudi lon.
3.KET QUA VA THAO LUAN
3.1. Két ciu chung ciia may phun mu dang
xung dong

May phun mu dang xung dong hoat dong chu
yéu thong qua viéc dot chay cudng birc nhién
lidu trong budng ddt tir d6 tao ra ludng khi xung
dong véi ap suat cao. Ludng khi xung dong ap
suit cao nay tu dong diy ra ngoai may qua
miéng 6ng phun ctia may. So do két ciu chung
cia may phun mu dang xung dong nhu thé hién
trén Hinh 1 [10].

Hinh 1. So' d6 két cAu may phun mu dang xung djng
(1- Ong phun; 2- Buong dot; 3- Hong khuéch tan; 4- Binh xdng; 5- Ong bom khéng khi hodc bom pit téng
tang dp; 6- Van ting dp mot chiéu; 7- Van ba cira; 8- Van nap mot chiéu; 9- B6 ché hoa khi; 10- Buong
nap khéng khi; 11- Bugi; 12- Binh thudc (chira héa chat khir tring); 13- Khéa binh thuoc; 14- Voi phun.)
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Trén dudng ng ndi tir bd ché hoa khi dén
binh thudc s6 12 ¢6 lip mét van sb 7, dé khi ap
suit trong bo ché hoa khi ting len thi ludng
khong khi c6 ap nay s€ qua van s6 7 di vao binh
thudc, ap suat trong binh thuoc ltc nay tang 1én.
Duéi tac dung cua ap suit cao, dung dich hoa
chat khr trung trong binh 12 duoc day lén
duong 6ng dan thube ndi véi éng phun. Luc nay
mo khoéa sb 13, dung dich thubc s& tién den
miéng voi phun rdi phun toi vao bén trong éng
phun. Tai day dung dich thudc gip ludng khi
thai nong ¢ nhiét do va téc do s& bi xé toi va

béc hoi tao thanh mu khoi, réi phun ra bén ngoai,
sau d6 khuéch tan vao trong khong khi, bam
dinh va bao phu cac bé mat va khong gian can
khur trung.
3.2. Két qua nghién ciru md phéng
3.2.1. M6 hinh buong dot ciia mdy phun mi
dang xung dong

Nghién ctru sir dung phan mém CATIA dé
thiét ké mo hinh 3D cua budng dét - dng phun
ctia may phun mu dang xung dong duoc thé hién
trén Hinh 2.

Hinh 2. M6 hinh 3D va kich thuwéc két ciu ciia budng dét - 6ng phun
L;- Chiéu dai doan hinh tru ciua buong dot; Lr>- Chiéu dai doan con; Ls- Chiéu dai ong phun;
L4 Khoang cach tir miéng ong phun dén vi tri lap voi phun thuoc.

Trong nghién cuu nay, chi lga chon mo
phong toc d6 ludng khi tai tim cira ra 6ng
phun, 4p suét bén trong budng ddt - dng phun
clia may phun mu va nhiét d6 bén trong budng
d6t bang phan mém ANSYS FLUENT [13],
sau do6 théng qua thuc nghiém tién hanh kiém
chung két qua mo phong.

3.2.2. Thiét Igp mé hinh todn hoc ciia buéng
dot - ong phun ciia mdy phun mi

Giai phuong trinh bao toan dong luong va
phuong trinh bao toan khéi lwong 1a giai quyét
van dé dong chay cua luu chit, nhung d6i véi
van dé ludng khong khi luu dong véi ap suat
va nhiét do cao (truyén dong ning va nhiét
ning), thi con can phai tinh toan dwa trén
phuong trinh bao toan nang lugng.

0
ot

p- Ap suét tinh;
pgi- Luc khéi luong;

Trong do:

a) Phuong trinh co ban
(1) Phuong trinh bao toan khdi lugng hay
con goi l1a phuong trinh lién tuc:

op O
T )=S8S
toolw)=8,

Pay la dang tong quét cuia phuong trinh bao
toan khéi luwong, thich hop cho cac luu chat
nén duoc va khong nén dugce. Si 1a khdi lugng
dugc thém vao tir pha thir cip phan tan sang
pha lién tuc (vi dy, do su bay hoi cua céac giot
dung dich).

(2) Phuong trinh bao toan dong luong theo
phuong i trong hé toa d§ quan tinh (khong gia
toc):

op

0 or,
o, (or) +—— (pﬂ,«ﬂ,-)=—g+§’+pg,« +F, 2)
J i

J

Fi- Luc bé mat;
Tij- Tenxo Uing suat.
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(3) Phuong trinh nang luong:
Dang ctia phuong trinh nang luong dugc

0
ot

Trong do:

ket~ HE s6 truyén nhiét co ich. ky=k+k,

v6i ke 14 hé s6 truyén nhiét ciia dong chay rdi,
duoc dinh nghia theo mo hinh dong chay rdi
duoc ap dung;

Ji- Luu luong khuéch tan ctia thanh phan j';

Sh - Ngudn nhiét thé tich hay chinh 13 nhiét
luong cia phan ung hoa hoc;

E- N6i ndng.

(4) Dang thirc ctua phuong trinh van chuyén

nhu sau:
0 0 o(,oT
h)+—1 pu,h k— |+q" 4
o (P 5 (k)= le.[ ij 8
Trong do:
p- Mat dg cua chit duoc van chuyén;
0 0 0
k) + ku, )= +
a1 (PR) 5y (k) =5 H”
0 0 H,
R +— )= — + L —
o (Pe) 5 (pen) ox, K” acja
Trong do:
k- Pong ning dong chay rdi trén mot don vi
khéi lugng (TKE);

g- Toc do tiéu tan cua TKE;

Gk biéu thi su thay ddi ctia dong ning dong
chay rdi gdy ra bai van tdc trung binh;

- DO nhot xody hay con goi 1a do nhét réi;

%
C,, =tanh|—
u

Sk, Sc lan luot 1a cac ham nguoi ding dinh
nghia cho nguén tao dong ning dong chay rdi va
tdc d6 hao tan dong ning dong chay réi tuong tmg.
¢) Xir Iy m6 hinh vdn chuyén thanh phan (Mé
hinh Species Transport)

FLUENT c6 thé théng qua giai phuong trinh
can bang vé ddi luu, khuéch tan va ngudn phan
mg ctia mdi loai t6 hop vat chat dé mo phong
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(pE)+ai,( u(PE+p))=~ [[

os

;C, =1.44; C,, =1.92; C, =0.09; o,

giai bédi FLUENT nhu sau:

eﬁ@x Z

- i ( )eff ] + Sh 3)

h- Entanpy cta chét dugc van chuyén;

k- Hé sd truyén dan cua chat dugc van
chuyén;

T- Nhiét do cua chat dugc van chuyén;

q™- Ngudn nhiét thé tich.
b) Lira chon mé hinh chay roi

C6 hai dang dong chay chinh cta luu chat
trong tu nhién, d6 1a dong chay ting va dong
chay 1. Nghién ctru lya chon st dung mo hinh
chay roi k-¢ tiéu chuén dé thuc hién céac ndi
dung mé phong lién quan dén dong chay cua
ludng khi trong budng dét - dng phun ciia may
phun mu kiéu xung dong.

Phuong trinh dong ning dong chay rdi k va
phuong trinh hao tdn & cua mo hinh k-¢ ti€u
chuin nhu sau:

k
ﬂJg—T:l+Gk+Gb—pg—YM+Sk (5)
j

Oy
& 82
+Clg ;(Gk +C3£Gh)—C28p7+S£ (6)

J

Gyv- Pong niang dong chay rbi sinh ra do luc
ndi;

Ywu- La song dao dong sinh ra do sy khuéch
tan qua do trong dong chay rdi ciia luu chit c6
thé nén duoc.

C3¢ 12 mot hé s6 phu thude vao tée do cua van
té¢ Iuu chat trong mo hinh, dugc tinh bang tang
hypebolic cta u/v:

=1.0,0,=13

su hoa tron va van chuyén.

(1) Phuong trinh van chuyén vt chat:

Khi lya chon giai phuong trinh bao toan cua
cic chit héa hoc, FLUENT du doéan phan )
khéi luong Yi cia mdi loai vat chat thong qua
phuong trinh khuéch tan d6i luu ciia vat chat ctia
vat chat thir i. Dang thtrc ctia phuong trinh bao
toan nhu sau:
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%(pz)w-(pvx):—v-i +R+S, (7)

Trong do:
J ;- Thong lugng khuéch tan;

Ri- Tri s6 téc do cua luu chit i sinh ra chi do
phan ung hoa hoc;

Si- Tri s6 tc d6 ciia luu chit i sinh ra thém
do cac yéu td khac ngoai phan tng hoa hoc ¢
giai doan phan tan.

(2) Thong lugng khuéch tan trong dong chay réi:

Khi tinh toan md hinh dong chay rbi,
FLUENT st dung cong thirc sau dé tinh toan
thong lugng khuéch tan:

J, =—[pDim +ijw,~ ®)
o Se,

Trong d6: Sci- Sb r6i Schmidt (th) ). Voi
t
1 13 @6 nhot r6i va Dy 13 hé sb khuéceh tan rdi.
d) Thiét lgp cdc diéu kién bién mé phong
Viée thiét lap cac didu kién bién chu yéu la

Defaults
Physics Preference CFD
Solver Preference Fluent
Relevance 0
Sizing
Inflation
Assembly Meshing
Method None
Pateh Conferming Options
Triangle Surface Mesher | Program Controlled

Statistics

Nodes 10820
Elements 32454

e

thiét 1ap cac thong s6 dau vao va thong s6 dau ra.

- Thong s6 dau vao: Bao gdm cac thong sb
ctia nhién liéu xing CsHiz = 1, cac thanh phan
02=0,21, N2 = 0,79; khéi luong riéng cla xang
713 kg/m?, nhiét d6 cua xang lay 1a 303K ~30°C.
Ngoai ra, con can thiét 1ap thém céac thong sb
khac nhu luu lugng xang phun vao bén trong
budng ddt, tan sé danh lira. .. Thong sé hinh hoc
ciia 04 mau budng d6t - éng phun mé phong
duoc thé hién & Bang 1.

- Théng sb dau ra: Bao gdm ap suét, nhiét do
bén trong budng ddt - dng phun (doc theo chiéu
dai ciia budng dbt dng phun); toc d6 ludng khi
tai tim 6ng phun.

e) Chia luoi

Tién hanh nhap mé hinh 3D cua budng dot -
dng phun ciia may phun mu dang xung déng vao
trong phan mém, chinh stra can thiét d6i véi mo
hinh 3D vtra nhap vao. Sau khi chia luéi mo
hinh ctia budng ddt - dng phun duoc chia thanh
10.820 nut va 32.545 phan tir (Hinh 3).

Hinh 3. Két qua chia lwéi cho mé hinh

3.2.4. Két qui mé phéong
Tién hanh mé phong véi 04 mau (ky hiéu lan
luot 1a A, B, C, D) buéng dbt - 6ng phun khéc

nhau vé kich thudc, duong kinh trong doan tru
ctia budng ddt 13 60 mm, dudng kinh trong cua
6ng phun 14 32 mm (Bang 1).

Bang 1. Kich thuéc ciia cac mAu budng dét - dng phun méd phéng

Cac kich thuoc
Mau thw L L Ls L.
(mm) (mm) (mm) (mm)
A 140 80 960 300
B 130 80 860 300
C 120 80 760 300
D 110 80 660 300

(1) Két qua mé phong vé nhiét do:
Hinh 4 13 biéu dd phan bd cua truong nhiét

d6 6n dinh trong dong co.
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Hinh 4. Sy bién ddi nhiét d$ cha miu A, B, C D

Tir biéu do phan b ciia truong nhiét do c6
thé thiy rang, ving khong gian budng d6t phia
trude ctra nap 1a khong c6 su chdy hoan toan, do
nhién liéu va khong khi lién tuc duge cip vao
trong qué trinh md phong, dan dén ving khong
gian nay déng vai la vang khong gian dé nhién
liéu va khong khi hoa tron déu. Qua trinh d6t
chay thuc sy bat dau & gitra buéng ddt, doan
khong gian bt dau tir cira nap dén hét doan hinh
tru ctia budng ddt 1a khoang khong gian ma hdn
hop hoa khi chdy manh liét nhat. Co thé thiy

= cravs
Miu A '-g:

nhiét d6 bén trong budng dét c6 thé 1én dén hang
ngan d¢ C, sau d6 nhiét do giam dan theo chiéu
dai ctia 6ng phun. Nhiét 6 bén trong budng dét
- 6ng phun cta cac mau thir md phong A, B, C
va D khac nhau vé kich thudc c6 su khac nhau
nhat dinh, tuy nhién khong 16n. Nhu vay co thé
thdy, chiéu dai 6ng phun c6 anh huéng nhat dinh
dén tinh ning lam viéc ciia may phun mu kiéu
xung dong.

(2) Két qud mé phong vé toc do luong khi tai
tém ong phun:

Miu B

ity Swmntre e e 0. 2008
AN Fioses £10 (3. . plne, npe 2am

Hinh 5. Su bién dbi téc dd ludng khi tai tAm dng phun ciia miu A, B, C, D

Tir két qua mo phong (Hinh 5), c6 thé thay
tdc do ludng khong khi bén trong dng phun dao
dong tir 40+-60 m/s. Van tdc khong khi tai tim
ctia 6ng phun 1a 45 m/s, va téc do ting dan vé
phia ctra ra ctia 6ng phun. Bang cach so sanh sy
thay d6i toc do ludng khi bén trong ng phun
clia cac mau thir mo phéng A, B, C, D, ¢c6 thé
thdy rang chiéu dai 6ng phun cang 16n thi van

téc ludng khi tai tAm cira ra clia nd cang giam,
diéu nay 1a do ong phun cang dai thi luc can
khong khi cang tang 1én, tir d6 1am cho toc do
giam xudng. Piéu d6 cling ching to rang chiéu
dai cua 6ng phun c6 anh huéng nhat dinh dén
dén hiéu suit 1am viéc ctia may phun mu dang
xung dong.
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(3) Két qua mé phong vé dp sudt:
(s

Cortours of Staic Prossure (sascal)

Hinh 6. Su bién doi ciia 4p suét bén trong budng dét - 6ng phun ciia miu A, B, C, D

Tir két qua mo phong su thay dbi ap suit bén
trong budng ddt - ng phun cta 04 mau thir A,
B, C va D (Hinh 6) cho thiy: Ap suit bén trong
cac mau thir déu c6 sy thay doi theo quy luét
giam dan tir phia ddu budng dét dén cudi éng
phun; Gia tri dinh ciia ap sudt & cac mau thi
khéc nhau ¢6 sy khac nhau nhat dinh, diéu d6
chung t6 kich thudc ctua budng dot - éng phun
c¢6 anh huong nhét dinh dén su thay doi 4p suét
bén trong budng ddt. Quan sat trudng ap suit
trén céc biéu d0 trong Hinh 6 cho thay, kich
thudc dng phun cang dai, gia tri dinh ap suat bén
trong 6ng phun cang thap.

Tém lai, tir két qua mod phong vé nhiét do, ap
suit bén trong budng ddt - éng phun va téc do
ludng khi tai ctra ra caa dng phun cho thiy cac
yéu t6 nay déu phu thudc vao kich thudc chiéu
dai cia budng ddt - bng phun. Cac méu thir B va
C 13 2 méu thtr cho két qua twong dbi kha quan
vé tinh ning lam viéc cua may, tirc 1a dam bao
nhiét do tai vi tri lap voi phun thudc 1a khong
qua cao (tranh anh huéng dén tic dung cia
thudc), ap sudt bén trong budng ddt - dng phun
va toc do cua ludng khi tai cira ra dng phun phu
hop cho diéu kién mi héa dung dich thude. Do
vay, ché tao 2 mau budng ddt - éng phun theo
kich thuéc ctia mu thir B va C d tién hanh thuc
nghiém kiém chimg.

3.3. Két qua nghién ctu thwe nghiém
3.3.1. Vat liéu thi nghiém

V& vat liéu thi nghiém, ngoai viéc chuén bi
cac thiét bi do nhiét do, ap suét, toc do ludng khi
tai clra ra cua ong phun thi con c6 hai miu
budng ddt - éng phun duoc ché tao theo kich
thude ciia mau thi B va C.

3.3.2. Phwong phap thi nghiém

Theo két qua mo phdng, nhi¢t d§ bén trong
budng d6t - dng phun, dic biét 13 tai ving khong
gian giita budng ddt co nhiét do 1én dén trén
1000°C, cho nén dé dam béo su an toan cho thiét
bi do (vi gidi han thang do cta dau do nhiét d6
hién ¢6 12 0+1300°C) cho nén chi tién hanh do
nhiét do tai bé mit ngoai cua buéng débt - éng
phun. V& ap suét va tdc d6 chi tién hanh do ap
suat va toc do tai tAm cira ra ctia dng phun (do
gidi han cua thiét bj do ap sut hién c6 1a chiéu
dai doan bng pitot kiéu L 1a 60 x 500 mm).
3.3.3. Két qua nghién ciru thwce nghigm va
phan tich
a) Két qua do nhiét dg buong dot - ong phun

Pbé xac dinh su phan bd nhiét do doc theo
huéng truc ctia budng dbt - dng phun, déng thoi
nghién ctru sy anh hudng su thay d6i cia thé
tich budng ddt (kich thudc cua budng ddt - dng
phun) d&én nhiét lugng toa ra, tién hanh do nhiét
d6 & bé mit ngoai cua budng dét - dng phun
bang dau do nhiét do tai cac vi tri da dinh nhu
thé hi¢n trén Hinh 7. Mdi vi tri do 3 1an, sau d6
lay gia tri trung binh.
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Hinh 8. Phan bé nhiét dd bé mit ngoai budng dét - ng phun

Két qua thi nghiém cho thiy, nhiét do cua
mau thir bé mit ngoai ctia budng dét - ng phun
tai cac vi tri do c6 su khac bi¢t 1o rét (Hinh 8).
Nhiét d6 cao nhat 13 tai vi tri 2, nhiét do thap
nhét 1a tai vi tri 5. Diéu nay ciing phu hop véi
xu hudng giam nhiét 4o bén trong budng dbt -
6ng phun doc theo chiéu dai ctua 6ng phun nhu
két qua mé phong ¢ muc 3.2.4. Mit khac, v6i 2
mau thtt B va C thi mau thir C cho nhiét d§ tai
cac vi tri do cao hon ctia mau thir B. Diéu nay
chimg to lugng nhiét giai phong ra ciia mau thir

C t6t hon ctia mAu thir B.
b) Két qua do dp sudt

Vé6i hai mau thir néu trén, do giéi han cia dau
1o dng pitot cua thiét bi do ap sudt hién co chi
dai 50 mm, cho nén tién hanh do 4p suit tai tim
ctra ra ciia dng phun (trong dng phun, doan cach
clra ra cua 6ng phun mot khoang 50 mm). Mdi
mAau budng ddt - ng phun tién hanh do 3 14n gia
tri ap suat, sau d6 ldy gia tri trung binh. Két qua
do 4p suét nhir thé hién ¢ Bang 2.

Bang 2. Két qué do ap suét

Lan do Lan 1 Lén 2 Lan 3 Trung binh
M2y thir (kPa) (kPa) (kPa) (kPa)
B 17,55 17,67 17,82 17,68
C 18,31 18,44 18,46 18,40

Tir két qua ¢ Bang 2 ¢6 thé thdy miu thir C
cho két qua 4p suét tai cira ra cao hon cta mau
thi B. Diéu nay chirng to tinh nang dong luc hoc
ctia mau thtr C t6t hon cia mau thir B.
¢) Két qua do téc @ luong khi tai tdm cira ra
ciia éng phun

Twong ty nhu do 4p suét, sau khi khoi dong
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may thi doi mot thoi gian cho may hoat déng 611
dinh r6i méi tién hanh do va ghi chép so lidu vé
toc do luong khi tai tim cira ra cia 6ng phun
M&i mau thir nghiém tién hanh do lap lai 3 lan,
ri 14y gié tri trung binh. Két qua do duoc tong
hop & Bang 3.
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Bang 3. Toc do ludng khi tai tAm cira ra ciia dng phun

Lan do Lan 1 Lan 2 Lan 3 Trung binh
Miu thic (m/s) (m/s) (m/s) (m/s)
B 453 44,7 46,2 45,4
C 48,4 49,6 49,5 49,5

Tir két qua trén ta thay, toc d6 trung binh cua
ludng khi tai tAm cira ra ctia dng phun ctia mau
thir B nho hon ctia mau thir C. Diéu nay 1a do
chiéu dai dng phun cia mau B 16n hon chiéu dai
6ng phun ciia mau C. Nhu vy, c6 thé thdy chiéu
dai cua éng phun cang 16n, strc can khong khi
trong dng cang ting, din dén téc do ludng khi
tai tAm ctra ra ctia 6ng phun giam xudng, két qua
nay ciing pht hop véi két qua mé phong. Diéu
nay mét lan nita khang dinh kich thudc cua dng
phun ciing c6 anh hudng nht dinh dén tinh ning
lam viéc cia may phun mu dang xung dong.

Tir két qua nghién ctru mé phong va thuc
nghiém cho thiy, trong 04 mau mo phong va 02
mau thir nghiém thyc té, thi mau C cua budng
d6t - dng phun (dong co) 13 ¢6 tinh nang wu viét
hon ca. Do d6 ¢6 thé lya chon miu C 1am mau
budng @t hop 1y cho may phun mu dang xung

dong nham cai thién tinh nang lam vi¢c ctia may.

4. KET LUAN

My phun mu kiéu xung dong c6 kha ning
mg dung cao trong khir tring chudng trai chin
nudi lon nham nang cao hiéu suat khir tring
chudng trai va tiét kiém thudc khir tring. Trong
bai bao nay, budng dbt cia may phun mu dang
xung dong ung dung trong khir trung chudng
trai chan nuoi lon da dugc nghién cuu dé lya
chon két cAu hop 1y. Thong qua nghién ctru mod
phong va thuc nghiém, di x4c dinh dugc mau C
12 mAu budng d6t hop 1y cho may phun mu dang
xung dong hoc vai cac thong sb két ciu nhu sau:
Li =120 mm, L, = 80 mm, L3=760 mm, L4 =
300 mm, duong kinh trong doan hinh try cua
budng ddt 1a 60 mm va dudng kinh trong cia
6ng phun 12 32 mm.
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Nghién ciru nay duoge tai trg boi Dé tai doc
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DETERMINATION OF REASONABLE COMBUSTION CHAMBER
STRUCTURE OF PULSE-JET FOGGER APPLIED
IN THE DISINFECTION OF PIGSTY

Nguyen Van Tuul, Tran Cong Chi!, Nguyen Xuan Nam?, Hoang Son!
"Vietnam National University of Forestry
’Ninh Binh Mechanical Engineering College

ABSTRACT

This paper introduces the research results to determine the reasonable structure for the combustion chamber of
the pulse-jet fogger to increase efficiency and improve the operating performance of the machine applied in
disinfecting pigsties in Vietnam. The 3D model of the combustion chamber - nozzle was designed using CATIA
software, used ANSYS FLUENT software was used for simulation analysis. The parameters of airflow velocity
at the nozzle outlet center, pressure, and temperature inside the combustion chamber were analyzed based on the
simulation results of 04 test models; then, experiments were carried out with 02 actual models to verify the
simulation results. The simulation results show that the above parameters depend on the size of the combustion
chamber - nozzle length. After the experiment, a reasonable combustion chamber-nozzle model was selected for
the pulse-jet fogger to improve the operating performance of the machine.

Keywords: disinfect, pandemic, pig farming, pulse-jet fogger, simulation analysis.
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