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TOM TAT: Tudi phun mua la phuong phdp tudi cung cdp nudc cho cdy tréng dudi dang
muta nhdn tao bang cdc thiét bi riéng goi la mdy phun mua. Tudi phun mua la trong nhitng
phuong phdp twdi hién dai, cé thé ddp ving dugc ddy di cdc yéu cdu co bdn vé cung cdp
nudc cho cdy trong, cdi tao ddt va co gidi hda céng tdc tudi & mitc dé cao. Tit co sé li
thuyét va qua két qud thuc nghi¢m bai bdo duva ra két ludn: voi phun ¢é géc phun thit nhdt
6, = 64" va géc phun thit hai 6 = 45° s& ddp ung 16t nhdt cdc yéu cdu ki thu@t néng hoc
ciia sdn xudt, cé ndng sudt tudi cao, chi phi thdp, mang lai hi¢u qud kinh té cao, gidm cong
sttc cho ngudi lao dong.

L. GIGI THIEU

Tw6i phun mua 12 k§ thuit dugc ding phd bién trong tudi rau xanh, ciy 4n qué, dong
¢d, ciy cong nghiép... va ngdy cang 4p dung rong rfi trong canh tdc quy md 16n, nhit 1a &
nhitng nudc ¢6 nén ndng nghiép phét trién. d Phédp tudi phun mua véi quy mo cong nghi€p
dude diing ti¥ nhitng nim 1950 & cdc dién trang c¢6 dién tich 15.000 ha va phdt trié€n vdi nhip
d6 rdt nhanh. Tai nhiéu nude chau Au (Y, Thuy Si, Ao ..) tudi phun mua duge st dung tit 1au
phét trién manh va chi€m ti 1& cao so v4i cdc bién phép tudi khdc. Tudi phun mua dugc ménh
danh 12 “phuong phép tudi clia tudng lai” va phét trién rong rdi, nhanh chéng vdi quy mo rat
16n & Mi (dat 85% dién tich canh tic).

Tudi phun mua ngdy nay cang dugc hoan thién, hién dai héa va ¢6 trién vong phét
trién rat 16n do ¢6 nhiéu vu diém ndi bit sau:

a.

b.

Ning suit lao dong tudi nudc rdt cao do qud trinh tudi nude duge cd gidi héa, tu
dong héa cao c6 thé ting ning sudt lao ddng 1&n chuc 14n so véi tuéi ranh.

Tudi phun giy hién tugng 6-xy héa rdt manh trong nudc khi phun thanh mua, vi
th€ c6 thé ding nudc axit va mdt s6 nudc thdi (cia mot s6 nha mdy sita, mi .
chinh...) ma cdc phudng phdp khdc khdng ddm st dung. Tudi phun mua con cho
phép diing phin héa hoc, cdc loai chit bdm khdc hodc cdc chat khit tring da hoa
tan trong nudc. Nhd viy céc chit néi trén dugc rdi déu trén mit rudng mot cach
déu hon va hiéu qua hon.

Tudi phun mua ti€t kiém nude rat nhiéu so véi cdc phuong phdp tudi khdc. Véi
tudi phun ton that khi vin chuyén trong 6ng 12 khong dang k€ ma chi c6 tdn that it
khi b8c hoi. Hé s8 st dung nudc dat tir 90 + 95% (tudi ranh chi dat tit 50 + 55%).
Tai liéu thuc nghiém cho thiy tuéi phun ti€t kiém dugc tir 30 + 50% lugng nude so
vdi tudi rinh, twdi thdi. Tudi phun mua cang c6 hiéu qué trong nhitng ving khan
hi€m nudc hay 18y nude khé khin nhét 1a cdc dia phudng phdi st dung nude ngam,
nudc thdi dé tudi rudng. Tudi phun ¢ thé cho phép tudi chinh xdc dién tich can
tudi, véi ding Iugng yéu cdu va ddm bdo hi€u qua cta lugng nudc tudi.
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d. Tudi phun mua thda man nhu ciu sinh Iy cla cdy trdng vé nhu ciu nude. C3 16p
ddt c6 bd ré hoat d6ng va bé mit 14 cdy déu dudc tudi va lau sach bui baim trén
1a.

IL. CO SG LY THUYET VA CAC THONG SO K¥ THUAT CUA VOI PHUN

Vé phuong phdp xdc dinh cdc thdng s6 cho viéc tinh todn thi€t k& cdc thi€t bi tudi
phun mua, bén canh cdc phuong phdp thyc nghiém phifc tap va t6n kém, cdc md hinh todn s
dd dugc st dung cho viéc nghién citu khdo sdt ludng phun do ddi hdi tdi thiéu cic thong so
ban diu. ' '

Sau khi khai trién hé phuong trinh dang tich phéan [3] chiing w4 nhin dudc hé phudng
trinh dai s& dic trung cho ludng phun r&i xody hai pha dudi dang khéng thi nguyén:

A,Eé,mxz—B,ﬁmf-&Aﬁimxxmxxz=I, (1)
Ay W Wonss X+ A Uptee L Wimse X = M, (2)
Ajapmxm? =G, (3)
Prin = Ayg Wamax + Byg Xy Wpmas (4)
O Ay U pmas g X )/OX = =By U pmax) s R (5)

O Ayt omaxx )/0X—By U gnax®(Prinx )/0% =— Cy i ymaz Ru —
L Ditpeteme (e~ tma)’x (6)
a(Agupma:xz)/ax =""C6 upmaxxmarRu + szmaxupm:?x(ugmax — U pmax )2x (7)

ugmax:Rqumax (8)
Rp —_—Ru /So (9)

Dua theo k&t qué tinh todn dong phun r6i hai pha [5], sau khi ti€n hanh thi€t k& chiing
ta c6 dugc voi phun véi cdc thdng s8 k§ thuit nhu sau (hinh 1):
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Hinh 1

e Duding kinh 16 cda voi phun: d = 4mm. |

e Gdc thi nhit ciia voi phun: 8 = 64° (g6c ciia voi phun so véi phudng qui dao
chuyén ddng ctia dong tia phun)

e Goc léch tam: a = 5° (géc clia voi phun so vdi phuong thing ding)
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e Goc thit hai ctia voi phun: 6 = 45° (g6c clia vdi phun so véi phudng quy dao
chuy&n d6ng clia dong tia phun)
e Aplycphun: P=1,6+2,5at
e Luu lugng nudc qua vdi: Qv =9 + 17 l/ph
e TAmphunmua:R=6+9m
o Dudng kinh hat mua rit khé do. Do vdy d€ xéc dinh c@ ta nh6 cda hat mua
phai diing khdi niém do do tho clia né ma x4c dinh theo ti s0 sau:
K=d/H
O day:
d — dudng kinh 16 voi (mm)
h — 4p lyc d miéng voi (m.H,0)
Viy vdi d = 4mm, H = 20mm
= K =4/20=0,20m
Vi K = 0,02, it thich hdp cho tudi céc loai cdy gidng, rau xanh va cédc loai
hoa.

[IL THU NGHIEM HE THONG TUGI VA VOI PHUN MUA
a. Cdc thiét bj ditng trong thit nghi¢m

Lip dit voi phun vao 8
trong hé théng tuéi phun n
mua bao gdém: ngudn LI
nudc, may bom, hé thong
dudng 6ng, van khda . . . : !

P& ti€n hanh do dat
cédc thong s6 k§ thuit (dp é l.
suat, lwu lugng, ban kinh
phun, chiéu cao phun mua,
d6 ddng déu khi tudi, cudng
d6 phun mua) thi cidn phdi g
c6 mot s& dung cu do sau: E l ]:()’

- Mot van diéu p B E e L

chinh, c6 tdc dung

diéu chinh lwu it

lugng va 4p sudt CIQ' :

phun mua. ) i
- Mot s6 déng hd <

do luu lugng nudc p ' /
clia vdi phun %% N I s 9

- Mot dp k& 1d xo0
ding dé do dp Hinh 2
sudit ¢ diu voi
phun

I\c

| W
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- Mot thudc 14, diing d€ do bdn kinh phun mua va chiéu cao tia phun ctia voi
phun
- Mot binh chuin thdy tinh ¢c6 dudng kinh miéng 12 120mm, cao 135mm dé
do cudng dd phun mua
- GOm tdm cdc c¢6 dudng kinh miéng nhu nhau, dugc dit cdch déu nhau tit
tam vdi phun cho d&n hét tim phun cta vdi phun, ding d€ do d ddng déu
khi phun mura. ‘
b. Hg thong thic nghi¢m voi phun
Hinh 2 trinh bay hé théng thi€t bi do va van diéu chinh d€ nghién citu do dac thi |
nghiém céc thong s6 k§ thuit cia voi phun.
1 — 8ng chinh (¢48); 2 — dng cAp I ($33); 3 - ¢t 90° ; 4 — Sng cdp I ($27); 5 -
&ng 4p 4p k& va déng hd do luu Iugng ($33); 6 — Sng tru ($20); 7 — khung vdi phun; 8
— truc voi phun; 9 - bd phén lam viéc chinh cta voi phun mua; 10 - ddng hd do nudc;
11 — van diéu chinh; 12 - 4p k€ 16 xo0
K&t qua thi nghiém voi phun mua c6 cdc thong sd k§ thudt: d = 4mm, 0, = 64°, 0, =
- 45°, 0.=5° (bang 1): ‘
- P ding binh chufn thiy tinh c6 dudng kinh miéng 12 120mm, cao 135mm d€ do d§
phun trong mét gid dat & = 0,8 mm/ph vdi dp luc dau vdi P = 2,2 kg/cm®,
- Diing cic cdc ¢6 cdc dudng kink miéng nhu nhau dét cdch déu nhau tir tAm ra dén
tAm phun xa nhit d€ do d6 dong déu khi tudi Cy = 78,5%. '
- V@i d0 thd hat mua K = 0,20 ddm bdo khong 1am dép cic 14 non, cling nhu céc loai
hoa mém

Bang 1.
Thong s Ap luc & ddu| Bankinh tia| Chiéucao | Luulugng nudc
S6 TT vdi phun P phun R tia phun H qua voi q

Kg/cm® m m.H,0 L/ph

1 1.1 6,8 1,43 115

2 1.3 7,23 1,58 16,7

3 1,6 763 | 1,73 15,9

4 1,8 7,85 1,82 15,2

3 2 8,13 1,89 14,1

6 2,5 8,42 2,1 12,3

7 ol 8,73 7 7 11

K&t qua thi nghiém voi phun mua c6 cdc thdng s6 k§ thuit d = 4mm, 6, = 60°, 0, =
43° o = 5" (bdng 2):
- P4 ding binh chudn thiy tinh ¢ dudng kinh miéng 12 120mm, cao 135mm dé do do
phun trong mot gid dat 3 = 0,82 mm/ph vdi 4p luc ddu voi P=2,2 at.
- Vi hé s6 K = 0,20 ddm bdo khong 1am ddp céc biip, 14 non va it chiu dnh hudng
cla gid
- Do ddng déu khi tudi la Cy=79,1%
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Bang 2.
Thongs6 | Apluc & ddu| Bankinh tia| Chiéucao | Lwu lugng nudc
S6TT vdi phun P phun R tia phun H qua vdiq

Kg/cm’ m m.H,0 L/ph

1 1,1 6,2 1,22 17,2

2 1,4 6,8 1,34 16,5

3 1,8 6,9 1,55 15,95

4 2.1 1.2 1,60 14,37

5 24 7,48 1,70 12,41

6 2,6 7,62 1,85 11,27

7 2.8 8,00 2,00 10,1

Két qua thir nghiém voi phun mua c6 céc thong s6 k thuat: d = 4mm, 0, = 68°, 0, =
47°, o = 5° (Bang3):

Bang 3.
Thong s6 Ap luc & ddu voi Bén kinh tia Chiéu cao tia Luu lwong nuée
S6 TT phun P phun R phun H qua voi q

Kglem?’ m mH,O l/ph

1 1,10 6,10 1,33 17,6

2 1,30 6,35 1,45 16,8

3 1,65 6,65 1,66 16,2

4 2,00 6,90 1,71 15.7

5 2,30 7,26 1,79 14,85

6 2,40 7,50 2,05 13,2

7 2,60 7,90 2,10 12,1

K&t qua thif nghiém voi phun mua c6 cdc thong s8 k§ thuit d = 3,5mm, 0, = 68°, 6,

=47° o= 5" (bang 4): :

- P4 ding binh chuin thiy tinh ¢6 dudng kinh miéng 12 120mm, cao 135mm d€ do dd
phun trong mégt gid dat & = 0,65 mm/ph vdi 4p luc dau voi P = 2,2 at.

- Vdi d6 th6 hat mua D, = 0,15um c6 thé ding d€ tudi cic loai cdy mdi gieo, nhung
dnh hudng cla gi6 12 rat I6n

- Dung cdc c8c ¢6 cdc dudng kinh miéng nhu nhau dit cdch déu nhau tir tim ra dén
tam phun xa nhat dé€ do d6 ddny déu khi tudi 12 Cy = 82%

Bang 4.
Ap Iyc & diu| Bénkinh tia| Chiéucao | Luu lugng nude
Théng s vdi phun P phun R tia phun H qua vdiq
S6 TT
Kg/cm® m m.H,0 L/ph

1 1,4 6,36 1,37 15,67

2 1,6 6,8 1,45 15.1

3 1,8 6,91 1,51 14,56

4 2 7,1 1,56 13,71

5 2.3 7,3 1,62 11.5

6 2,6 7,63 1,76 10,41

7 2,8 7,78 1,89 9,56
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Bang 5. K&t qua thit nghiém vdi phun mua c¢6 dudng kinh 16 voi phun d = 5 mm

Théng s& Ap luc & ddu| Bdnkinhtia| Chiéucao | Luu lugng nudc
S6 TT vdi phun P phun R tia phun H qua voiq
Kg/cm® m m.H,0 L/ph
1 0,7 4 0,75 24
2 0,9 5,6 0,80 21
3 1.1 5,8 0,87 20
4 1.3 6,6 | 18
5 1,8 6,8 1.2 15

Bang 6. K&t qua thit nghiém vdi phun mua cé dudng kinh 15 voi phun d = 4,5 mm

Thong s& Ap lyc & ddu| Bankinhtia| Chiéucao | Luu lugng nude
S6 TT voi phun P phun R tia phun H qua voi g

Kg/cm® m m.H,0 ~_ Li/ph

1 1.2 4,8 0,7 18,5

2 1,6 3 0,79 18

3 1,8 3,99 0,83 17,6

4 2 ) 0,87 15

5 2.3 6 0,90 12,5

IV.KET LUAN

Tuéi phun mua mang lai hiéu ich tudi nide rét t6t & nhitng viing c¢6 ché do tudi khong
thudng xuyén, chi cin tudi trong mot sd thoi gian nht dinh trong nam. & nhitng vang dat man va
nhitng viing tréng mau cé mitc nude ngdm noéng, dp dung tudi phun s& han ché viéc béc hoi nude
1én mat dat va nang cao mifc nuéc ngam.

Trén co s& 1y thuyét va qua két qua thuc nghiém & bang 1, bang 2 va bang 3 ta nhan thdy,
mic du cdc voi phun cé cliing dudng kinh 16 voi phun, c6 két céu tuong tu, khi gée phun thit nhat
(8, ) va géc phun thit hai ( 0,) thay déi thi véi voi phun cé géc phun thi nhét (0, = 64°) vA géc
phun thit hai ( 6, =45°) 12 voi phun c6 ban kinh phun xa nhét ( khi 6, = 45° thi ban kinh tia phun
cd gid tri cuc dai, hay néi céch khdc véi géc phun mua nay sé€ c6 luc can khong khi nho nhat).
Dic biét véi két cdu cta loai vdi phun nay, dat do déng déu rdt cao (khodng 76-78%), Luong
mua phan b6 tuong d6i déu tir tAm voi phun cho dén tdm phun xa nhét. Do dé né di khéc phuc
dugc mét s6 nhuge diém c6 hitu chia clia mot s6 loai vdi phun mua khéc 13 lugng mua phan b6
khong déng déu tir tam voi phun cho téi tAm phun mua xa nhat, thuong 1a gin tam voi phun thi
thi€u dé 4m, & giita khoang ban kinh clia tdm phun thi c6 d¢ 4m phi hop, cdn lai viing gin véi
tdm phun cuc dai thi d6 4m lai thiva ( nhitng hat mua c6 dong ning Ién s& vang ra xa hon).

Qua két qua & bang 1, bang 4, bang 5 va bang 6 cho ta thdy trong ciing diéu kién vé nong
hoc, so dé bé tri thi nghiém nhu nhau, véi tram bom, dudong 6ng, dp sudt, vu luong mdy bom
nhu nhau, nhung dudng kinh 16 voi phun khéc nhau thi tng véi duong kinh 16 voi phun d = 4mm
(bang1) c6 ban kinh phun va chiéu cao phun cao hon hén so véi ba loai dudng kinh 18 voi phun &
bang 4, bang 5 va bang 6.

Tém lai qua két qua thir nghiém trén da cho ta thdy déi véi loai voi phun cé gée phun thit
nhit (8, = 64°) va géc phun thit hai ( 0, = 45" ) va dudng kinh 16 vdi phun d = 4 mm c6 bén kinh
phun va chiéu cao phun mua cao hon hin, cho nang sudt tuéi cao, chi phi thap, ddp ting t6t yéu
‘cdu k¥ thuat néng hoc cho nén mang lai hiéu qué kinh t€ cao, gidm cong siic cho ngudi lao dong.
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WATER-JETS AND WATERING TECHNOLOGY

Nguyen Thanh Nam, Hoang Duc Lien

ABSTRACT: Watering technology is a method of water supply for plants under the form of
artificial rain using water-jets. Watering systems can fully satisfy water supply requirement
for trees, supporting the ground and highly mechanization watering activities. From
theoretical and experimental point of view, this article shows that water-jets with 1* spraying
angle 8, = 64° and 2 spraying angle 0; = 45° will satisfy agricultural technical requirement
in the best, giving highest productivity, lowest cost or biggest economical efficiency.
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