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TOM TAT

Trong ky thuat twéi phun, dong phun xoday cé tac déng qui mé I&n dén trwong dong chay nhu:
gia tang kich thwéc dong phun, sy phan tan, kich thwéc, hinh dang va tinh én dinh cia giot nwéc...
Bai bao nay dé cap t&i viéc thiét ké va ché tao dau phun tao xoay bing cach sir dung cac ranh tao
xoay (rng dung trong ky thuat twéi phun véi cac hé sé xoay khac nhau, nhidm kiém chirng hiéu qua

twoi tiét kiem nwéc.

Tir khoa: Dong phun xoay, hé sé xoay, twéi phun.

SUMMARY

In sprinkler or overhead irrigation technology, the swirling flow has large-scale effect on flow
field: jet growth, dispersion, size, shape and stability of misting drops... This paper considers the
design and manufacturing of swirling spray heads by the use swirling drain in sprinkler irrigation
technology in order to verify the effects of saving irrigation water.

Key words: Sprinkler irrigation technology, swirling flow, swirling spray.

1. DAT VAN DE

Dong xo04y c6 rat nhiéu ting dung thuc té&
trong ca hai truong hop c6 va khong c6 phan
tng chay. Trong trudng hop khong c6 phan
Gng, nhiing ting dung bao gbm bd khuéch dai
xo4y va 10 phan tng, thiét bi tach xody, éng
Ranque Hilsch, dong nudc xoay, may phun
nudc tudi tiéu trong ndng nghiép, thiét bi
trao d6i nhiét, bom phun tia... Trong cac hé
thong chay, hiéu qua rat hitu ich ctia dong
xo4y la tréon déu nhién liéu va khéng khi,
duge tng dung réng rai nhim tao ra su on
dinh cho qué trinh chay cuong do6 cao va kha
niang lam sach bubng d6t trong cac trudng
hgp nhu & déng co xéng dau, dong co diesel,
tuabin khi, cac 10 nung cong nghiép va nhiéu
thiét bi nhiét khac. Trong thiét bi tuéi phun,
dong ré1 xoay c6 nhiing tac dong qui mé 1én
dén truong dong chay nhu: gia ting tia
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phun, su phan huay, kich thuéc, hinh dang,
tinh 6n dinh caa giot nude.

Dong roi xody duge tao ra do ting dung
chuyén d6ng xoén, thanh phin van toc xoay
(thanh phan van tdc tiép tuyén) dugc truyén
cho dong chay bing cach st dung cac canh
tao xody, bang cic thiét bi tao xoay di vao voi
phun theo phuong hudéng truc cung véi
phuong ti€p tuyén hay bing cach phun ra
truc tiép theo phuong ti€p tuyén.

Tém lai, dong phun réi xoay dudc hinh
thanh bang cac phuong phap co ban sau:

- Di vao tiép tuyén (di vao thiét bi tao
xody theo phuong chiéu truc cung véi
phuong tiép tuyén).

- Nh& canh din huéng (cAnh tao xody
hay thiét bi tao xoay).

- Quay truc tiép (dng quay).
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Bai bao nay dé cap téi viéc nghién ctiu
ch& tao ddu phun xoay bang cach st dung
cac ranh tao xoay, & day chat 1éng di vao
ranh xoay theo phuong tiép tuyén goi 1
ranh huéng tidm, sau d6 di ra khéi miéng
phun duéi dang dong xoay.

Dé dic trung cho mic dd xody va anh
hudng ctia su xoay, trong k§ thuat st dung
dai lugng co ban 1a hé s6 cuong dd xoay S -
mot dai lugng khong thé nguyén déc trung
cho dong chay. Hé s6 cudng dd xoay phu thudc
déng lugng dong doc truc va dong tiép tuyén.

Theo Gupta A. K. va cs., trong trudng
hdp viing xoay nhdé thi méi quan hé gitia hé
s6 cudng do xody S va gbéc nghiéng ctia ranh
tao xoay ¢ dudc xac dinh theo biéu thic sau:

5= tgp (1)

Khi d6, géc nghiéng ¢ ciia ranh tao xoay
1a 15% 30°% 45°% 60°% 70° va 80° tuong ting véi
gia tri cia hé s6 xoay S 1a 0,2; 0,4; 0,7; 1,2;
2,0 va 4,0.

2. THIET KE, CHE TAO DAU PHUN
TAO XOAY UNG DUNG TRONG KY
THUAT TUOI PHUN

Pé xay dung mé hinh thuc nghiém
nghién ctiu tac dong ctia hiéu ing xoay trong

a)

ky thuat tusi phun, ddu phun tao xoay dudc
ché tao bang cach st dung cac ranh tao xoay.

Thong sd thiét k&€ ddu phun tao xody
dugc chon dé xay dung mé hinh thuc nghiém
nhu sau:

- Luu lugng nude qua voi: Q = 1 + 15 1/ph.

- Ap luc phun: p = 1,2 =+ 2,5 kG/em®

- Duong kinh 16 voi: d = 3 + 4,5 mm.

- Hé s6 cuong d6 xoay: S=0 =+ 1,2.

DAau phun tao xoay dugc thiét k& va gia
cong c6 hinh dang chung va ciu tao nhu
dugc trinh bay ¢ hinh 1.

Nhin chung, ddu phun tao xoay c6 két
cdu tuong déi don gian. Pau phun dudc ché
tao bang ddng thau va chi yéu gia cong trén
may tién, tri nguyén cong ngudi khi gia cong
cac ranh. Cac chi tiét ctia ddu phun dugc 1ap
v6i nhau bang méi ghép ren c6 cac vong dém
dé tranh ro ri nuée. PAu phun duge 1dp dit
v6i hé thong ong dan nuéec bang méi ghép
ren (ren tiéu chuén).

Tuy thude vao luu lugng can phun, ban
kinh cin phun ma st dung cac dau phun c6
kich thudc va gbéc nghiéng cta ranh tao xoay
khac nhau.

Cac chi tiét chinh ctia dau phun tao xoay
(gdm 5 chi tiét) dugc mb ta & cac hinh 2 +5.
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Hinh 1. CAu tao ctia dau phun tao xoay

a) Hinh dang chung; b) Ban vé lip

1. 6ng noi chuyén bac ®21 - ®17; 2. Vong dém cao su; 3. Bo phan tao xoay;
4. Vong dém cao su; 5. Pau voi phun
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Hinh 2. Ong néi chuyén bac 1/2" (21) 3/8" (17)
a) Hinh dang chung; b) Ban vé chi tiét
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Nhin theo A

b)
Hinh 3. Bo phan tao xoay véi cac géc nghiéng ¢ khac nhau
a) Hinh dang chung; b) Ban vé chi tiét
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Hinh 4. Vong dém cao su
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Hinh 5. PAu voi phun

a) Hinh dang chung;

3. UNG DUNG NGHIEN CUU TAC
DPONG CUA HIEU UNG XOAY TOI
GOC PHUN VA SU PHAN BO
CUONG PO MUA

3.1. Tac dong ctia hiéu ing xoay t6i goc phun

Khi phun, géc hop béi dudng bién ngoai
va truc do6i xting cta dong phun (géc phun)
gitp cho dic tinh ciia dong phun tién trién

b) Ban vé chi tiét

(thu hep hoic trai rong). Tién hanh thuc
nghiém d6i v6i dau phun cé dudng kinh 16
voi d = 4mm, ap sudt phun p = 2,0 kG/cm? da
ghi nhan dugc cdu tric cta dong phun ting
v6i cac hé sd cuong d6 xoay khac nhau nhu
dugc biéu dién & hinh 6.

Qua hinh 6 xac dinh duge géc phun ting
vé6i cac hé s xoay khac nhau nhu dude trinh
bay & bang 1.

Bang 1. Gia tri cia géc phun ing véi cac hé s6 xoay

Heé sb xoay S 0 0,2

Goc phun o (d8) 14,2

0,4 0,7 1,2 2,0

18,0 23,5 31,5 40,5
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S=20

Hinh 6. G6c phun ting véi cac hé s6 xoay khac nhau

Mt khac, khi tang hé s6 xoay sé lam
tang chiéu rong cta dong phun, vi vay géc
phun 14 ham ctia hé s xoay S va duge xac
dinh qua cong thtc ban thuc nghiém sau
(Gupta A. K. va cs., 1984; Nguyén Thanh
Nam, 2003):

a=12,1+14S (do) ©)

T cac quan hé 6 bang 1 va cong thtic 2
x4y dung dudc do thi so sanh méi quan hé
gifia hé s6 xoay va goéc phun qua viée do dac
thuc nghiém va st dung céng thiic ban thuc
nghiém (Gupta A. K. va cs., 1984; Nguyén
Thanh Nam, 2003) dugdc biéu dién & hinh 7.

So sanh giia két qua do dac thuc
nghiém (dudng nét dit néi cac diém vudng)
v6i két qua st dung céng thiic ban thuc
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nghiém (dudng lién néi cac diém tron) nhan
thdy rang:

- Gia tri ctia ching khong c6 su khac
biét 16n, téng sai s6 sau khi tinh toan la
3,1%.

- Bién dang ctia hai @6 thi ciing cho thay
su tuong ddng.

- Khi tang hé s6 xo4y thi géc phun ciing
ting theo. Su gia ting cua géc phun so véi hé
s0 xody la tuyén tinh, diéu nay hoan toan
phit hgp véi thyc té.

- Cling qua quan sat thuc nghiém nhan
thdy ring, khi tang ap suét ciua dong phun
khéng lam cho géc phun thay d6i, hay néi
khac di géoc phun khéng phu thudc vao ap
suat ciia dong phun.
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So sanh vé goc phun

a0

Géc phun o (dd)

T I I I
—& - Po dac thuc nghiém
—s— Ban thuc nghiém

Hé s6 xoay (S)

Hinh 7. D6 thi so sAnh quan hé giita hé s6 xoay va géc phun

3.2. Phan bé cuong do mua

Pé do dac phan bd cusng d6 mua, thuc
nghiém dugc tién hanh véi cac diéu kién ban
dau gébm: Pudng kinh 16 voi phun d = 4 mm;
ap suat phun p = 2,0 kG/cm? Hé s6 cuong do
x0ay S=0,4;S=0,7va S=1,2.

Ung v6i mbi hé s6 cudng do xoay khac
nhau dugc tién hanh qua hai 1an thuc nghiém.

Qua thuyc nghiém, khéng nhiing do dudge
cuong do phun mua i (mm/h) va xac dinh
duge do dong déu khi tusi CU (%), ma con do
dudc ban kinh dong phun R (m), chiéu cao
dong phun H (m) va luu lugng nude qua voi
Q (I/ph).

Két qua do dac phan b6 cudng dd mua
tng véi cac hé s6 xoay khac nhau dugc thé
hién trong cac bang 2 + 4.

Bang 2. Phan b6 cudng do mua khi S =04

Ban kinh (m)

Hwong Lan phun

-3 25 -20 -15 -10 -05 0 0,5 1,0 1,5 2,0 2,5 3

Lan 1 0 80 225 315 400 540 615 525 370 29,0 205 9,0 0

A Lan 2 0 11,0 245 320 425 520 585 505 350 280 215 100 0
B 0 95 230 315 410 530 600 515 360 285 21,0 9,5 0

Lan 1 0 40 205 335 440 555 615 545 420 310 18,0 7,0 0

B Lan 2 0 70 230 320 405 530 585 520 385 295 205 8,5 0
TB 0 50 215 325 420 540 600 530 400 30,0 190 75 0

Trung binh Ava B 0 70 220 320 415 5835 600 520 380 29,0 20,0 8,5 0
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Bang 3. Phan b6 cudng do mua khi S = 0,7

. A Ban kinh (m)
Hwéng  Lan phun
-3,0 25 -20 -15 -10 -05 0 0,5 1,0 15 20 25 30
Lan 1 0 110 195 265 355 40,0 420 400 33,0 250 210 130 O
A Lan 2 0 90 16,5 26,0 380 42,0 440 405 320 245 175 90 O
TB 0 10,0 180 26,0 365 41,0 430 400 325 245 190 110 O
Lan 1 0 16,0 23,0 275 350 405 420 400 355 270 190 110 O
B Lan 2 0 100 175 240 335 420 440 410 370 250 165 75 O
B 0 130 20,0 255 340 410 430 405 360 260 175 90 O
Trung binh Ava B 0 11,5 190 255 350 41,0 430 400 340 250 180 100 O
Bang 4. Phan b6 cudng dé mua khi S = 1,2
i N Ban kinh (m)
Hwéng Lan phun
-3,0 25 20 -15 -10 -05 0 0,5 1,0 15 20 25 30
Lan 1 3,5 11,0 165 215 320 355 380 360 295 220 180 135 55
A Lan 2 8,0 150 19,0 200 285 350 365 345 300 265 21,0 19,0 11,0
B 55 130 175 205 300 350 370 350 295 240 195 16,0 8,0
Lan 1 8,5 150 215 255 315 340 380 360 330 225 165 10,0 35
B Lan 2 11,5 175 200 230 250 305 365 340 295 220 200 140 6,0
TB 10,0 16,0 205 240 285 320 370 350 310 220 180 120 45
Trung binh A va B 75 145 190 220 290 335 370 350 300 230 185 140 6,0

Tu két qua thuc nghiém trong cac bang
trén, c6 thé biéu dién su phan bd cudng do
mua bing d6 thi nhu dugc thé hién & hinh 8.

Qua quan sat thuc nghiém va qua d6 thi
d hinh 8 cho thay:
- Khi hé s6 cudng d6 xoay thap (S = 0,4),

su phan bo cudng d6 mua khong dong déu, &
gan tidm ctia voi phun lugng mua tap trung

nhiéu hon. Khi hé s6 cudng db xoay cao (S = 0,7
va S = 1,2), lugng mua phan bd tucng d6i déu
tl tAm voi phun cho dén tAm phun xa nhAt.

- Cang ting hé s xoay thi ban kinh
dong phun cang tang.

- Hé s6 cudng do6 xoay cang cao thi do thd

Phan bo cuong do mua cua voi phun d = 4.0mm khi p = 2.0kG/cm’

cua hat mua (cd hat) cang nhd va c6 dang
suong.
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Hinh 8. P6 thi phan bé cudng do mua véi cac hé s6 xoay khac nhau
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4. KET LUAN

Qua nghién ctiu thuc nghiém va so sanh
két qua thuc nghiém véi két qua tinh toan
va st dung cong thiic ban thuc nghiém vé
g6c phun cho thdy, dong phun xoay trong ky
thuat tudi phun cé tac dong I6n téi trucng
dong. Cu thé la:

- Hiéu ting xo4y anh hudng truc tiép téi
géc phun, lam ting chiéu rong dong phun va
do d6 1am cho tdm phun mua rong, ting hiéu
qua st dung nudc.

- Khi hé s6 xo0ay cao (S = 0,7 + 1,2) lugng
mua phan b6 dong déu tit tAm voi phun téi
tdm phun xa nh&t. Khic phuc dude nhugc
diém ctia mot s8 loai voi phun mua khéc 1a
Iugng mua phéan b khéng dong déu.

- Cang tiang hé s6 xoay, luu lugng cta
dong phun giam, d6 thoé ctia hat mua cang
nhé va c6 dang suong, gitp cdy trong va dat
dai hap thu mot cach triét dé. Piéu nay han
ché dugc tén that nudc do khong tao ra dong
chay méat dat, dong thoi khéng pha vd ciu
tugng ctia dat do hat mua nho, ting hiéu qua
tiét kiém nudc rat nhiéu so véi cac phuong
phéap tuéi khac (Vo Tuyen va cs., 2004).

- Thiét bi don gian, st dung ap luc lam
viéc nhé va trung binh (< 2,5 kG/cm?), nguén
dong luc cung c4dp cho bom 1a nhd nén phat
huy duge hiéu qua tiét kiém ning lugng (Vo
Tuyen va cs., 2004).

Véi uu diém la tiét kiém nudc va ning
lugng, phan bé lugng mua dong déu, phu hgp
v6i nhiéu loai dia hinh dat dai va ning suat
tudi cao. Viéc ting dung dong phun rdi xody
trong k¥ thuat tudi phun phu hgp v6i nhing
loai cay trong can cé gia tri nhu vudn uom,
cdy tréng cao cdp trong nha kinh, cac loai
hoa, ciy &n qua (nho, cam...) va diéu kién dia
hinh phiic tap, nguén nudéc khé khan.

TAI LIEU THAM KHAO

Gupta A. K. , D. G. Lilley, N. Syred (1984).
Swirl Flows. Abacus Press.

Nguyén Thanh Nam (2003). Co hoc luu chat
tinh toan. NXB. Dai hoc Quéc gia TP. Hb
Chi Minh.

Vo Tuyen, Nguyen Thanh Nam, I. S.
Antonov (2004). Water Jets and Irrigation
Technology - Science & Technology
Development EM®, Bulgaria.

779



