NGHIEN CUU XAC PINH MQT SO THONG SO CHINH CUA HE THONG
TUOI PHUN SUONG CUA NHA GIAM HOM CAY GIONG LAM NGHIEP
L& Xuan Phac
Vién Khoa hoc Lam nghiép Viét Nam
TOM TAT
Nhu cau cay glong chat luong cao cho trong rung ¢ nudc ta ngay cang lon. Phuong phap gidm
hom phu hop nhat véi didu kién ¢ Viét Nam dé dap g yéu ciu trén va dam bao hiéu qua cao. Nghién
clru da c6 chua day dii va dong bo cho thiét ké nén chat lwong tudi nudc phun suong & cac nha gidm
hom (NGH) trong nuéc chua dam bao yéu cau cong nghé, lam giam rat nhiéu ty 1¢ hom ra ré va chét
luong cay hom, tang chi phi san xuat,... Bang thyc nghiém két hop 1y thuyét, ching toi da chon duoc:
loai voi phun thich hop cho cong nghé giam hom (Coolnet C20 voi 4 dau phun), x4c dinh dugc cac
thong s6 co ban cua hé thong phun suong (4p sudt phun 3,5- 3,6 kG/cm? khoang cach voi phun 65 cm,
chiéu cao voi phun so v6i mit bau vom 30 cm), phuong phap xac dlnh s0 voi phun tdi da trén nhéanh
phun va lya chon may bom dé dat chat luong tudi t6t nhat v6i chi phi hop 1y. Két qua nay 1a co s¢ khoa
hoc cho tinh toan thiét ké, lap dat hé thong tudi phun suong ¢ cac NGH 1am nghiép nham khic phuc tdn
tai trén.
Tir khoa: Hg thong tudi nude phun swong, Voi phun, May bom, Mai truong giam hom.

MO PAU

Chat luong cay gidng quyét dinh rat 16n dén nang sudt, chét luong cua rung. Phuong phap nhan
g1ong bang hom canh (giam hom) dam bao tinh di truyen day du tir cdy me, hé s6 nhan cao, khong can
thiét bi hién dai va dau tu 16n nén rat phd bién trén the gioi va dang dugc ap dung kha rong rai ¢ nudc
ta. Kha ning ra ré va phat trién ctia hom phu thudc rat nhiéu vao do am khong khi va gia thé trong moi
truong giam hom (MTGH). Hé thong tudi phun nude dang swong mu dac biét quan trong trong viéc tao
d6 am MTGH phu hop dé cung cap nudc cho hom, giam nhiét 46 MTGH khi ning néng, chéng kho
heo cho hom giam. Nhleu loai nha kinh da duoc thir nghiém giam hom cay 1am nghiép song hi¢u qua
rat thip do ty 18 ra hom r& khéng cao, chi phi thiét bi va chi phi san xut rat 16n song van khong tao
dugc mdi truong phit hop theo yéu ciu cong nghé. O Viét Nam, nhiéu NGH di dugc nghién ctru, xay
dung song viéc thiét ké, ldp dit cac hé thong tudi v6i cac thong s két cAu va ché do st dung,.. rat khac
nhau, chua theo mot tiéu chudn thong nhét, chit luvong tudi phun thap, chua tao MTGH thuén loi cho
qua trinh ra ré va sinh truéng cua cdy hom. Cac nhuge diém co ban cia hé thong phun suong: d¢ toi
min cua hat nude (d0 phun toi) rat thap, chénh léch 16n vé lugng nude tudi trén mat ludng gidm hom,
thira nuée lam Gng gia thé, lugng nudc phun ra ngoai ludng qué nhiéu, loai bom khéng phu hop voi hé
thdng phun gay ra ldng phi 16n vé chi phi thiét bi may, dién ning,.. Mot s6 thiét bi phun swong chat
luong cao (Pai Loan, Ixraen,..) di dwoc thir nghiém cho cac hé théng tudi trong nong nghiép dat két
qua tt song chua dugc kiém nghiém, danh gia sy pht hop v6i cong nghé gidm hom cay 1am nghiép &
Viét Nam. Boi vdy, viéc nghién ciru bd sung co sé khoa hoc cho tinh toan thiét k&, tng dung céng nghé,
thiét bi mai, lp dat hé thong tudi phun suong trong cdc NGH dé nang cao chét lugng tudi nude, giam
chi phi 1 rat can thiét va co y nghia thyc tién cao.

NOI DUNG VA PHUONG PHAP NGHIEN CUU

Noi dung nghién ciru

- X&c dinh cac thong sd ky thuat va xdy dung dic tinh thuc nghiém ciua mot s6 loai voi phun
suong lam co s6' chon loai voi phun va cac thong s6 k¥ thuat phit hop cho hé thong tudi.

- Xac dinh cac thong so k¥ thuét chinh cua nhanh phun suong trong luong giam hom.

- Xéc dinh cac thong s6 chinh, ché d6 1am viéc cia may bom cua hé thdng tudi.

Phwong phap nghién ciru

X&c dinh cdc théng sé kj thudt va xdy dwng dic tinh thwe nghiégm ciia mét sé logi voi phun
swong.

Loai vOi phun va ap suit phun thich hop cho hé thong tudi cuia NGH dugc lya chon dam bao cac
yéu cau: do toi min cao, chénh léch luong tudi thap, tlet kiém nudc; ban kinh phun pht hop véi bé rong
ludng giam hom (B) da dugc phd bién trong san xudt... Can cir lwa chon dua trén cac dic tinh sau day
cua voi phun va theo trinh tu sau:

- Quan h¢ d¢ toi min cia hat nudc - ap suat phun, ban kinh phun - ap sut phun R¢ = f(p) luu
luong phun — ap suat phun q = f (p) — chon loai voi phun, 4p suat phun t6i thiéu (pmin) cho céc thi
nghiém tiép theo.

- Quan h¢ gitra chénh Iéch lugng nudce tudi 0q; trén dién tich phun cua 1 voi phun va ap suat phun:
89, = f (p) — chon 4&p suét phun thich hop nhat (po) cho loai voi phun dam bao dq; da nhé va ap suit



phun khong qua 16n dé tiét kiém chi phi cong suat may bom va dién ning.

Céc dic tinh va thong sd néu trén thuong khong dugc cung cip boi Nha san xuét, do vAy phai xac
dinh béng thyc nghiém.

XA&c dinh cdc théng so ky thudt ciia vOi phun bang thuwc nghiém:

So d6 thi nghiém xac dinh cac thong s6 dé xay dung dic tinh cia mot voi phun nhu hinh 1, khu
vuc thi nghiém dugc che kin dé tranh sai sé do anh hudng cia gio, diéu chinh van 4 va 7 dé tao cac ap
suat phun theo yéu cau tir thap 1én cao trong qua trinh thi nghiém.

- Xac dinh ap suat phun t6i thiéu (pmin) cho qué trinh thi nghiém bang cach ting dan 4p sut phun
va quan sat qua trinh phun, so sanh muc do phun toi thanh swong mu cua chum tia phun véi cac hé
théng phun swong thong thudng di c6 trong san xuat dé chon puin

- Xac dinh d phun toi bang phuong phap phan tich anh chup, két hop xac dinh ¢ hat nudc khi
phun trén tdm kinh, so sanh véi ¢& hat nudc khi phun & khoang ap sudt phun 3,5 + 4,0 kG/cm? cua VoI
phun Coolnet (kich thudc cac hat nude khoéng tir 30 — 90 um [10] ).

Hinh 1.
So db thi nghiém xac dinh
cac thong sb k¥ thuat cia mot voi
phun

1- Bé nudc chim

2- Ong hut ctia bom,

3- Pudng xa nudc vé bé chira

4,7- Van diéu chinh ap suat,

5- May bom

6- Ong truc chinh PVC D34

8- Cc thu nudc roi

9- Tru phun va voi phun suong
10- Pdng hd do ap suét thiy luc

a=10cm
R10=10cm
R20=20cm

Rn=R,.;+10cm 7

- Xéc dinh béan kinh phun 16n nhét ( R;) & C4c ap sudt phun p > Pmin dua trén vét nudce roi trén mat
phang nén thi nghiém.

- Xac dinh luu lugng phun (q) & cac ap sudt phun (p): thu toan bd lugng nude phun ra trong mot
don vi thoi gian.

- Xéc dinh chénh léch luong twdi oqu bang cach str dung céac cbc nhya hinh ¢6n dong nhit vé kich
thude dé thu nude roi. Cac cdc duge xép trén mat phing nén tai cac giao diém giita cac vong tron dong
tam c6 ban kinh cach déu nhau 10 cm v6i tAm 1a chan tru phun va cac tia ban kinh qua tim cach déu
nhau vé goc (hinh 1). So sanh luong nudc thu dugce giita cic cdc trén toan bg 6 thi nghiém. Chénh léch
lwong tudi 16n nhét Aq; trén toan bd vong tron phun bén kinh Ry ctia 1 voi phun & cic 4p sudt p > Prin
theo cong thuec:

0d; = 100. (i - drs) max /At (%), VOi: Gre = (Zqi )in (ml) 1)

gi (ml): lwong nude thu duge trén 1 cdc, n: tong s6 cbe thu nudce trong vong tron phun
Are (Ml): lwong nudc trung binh trong 1 cde tinh trén tdng cac cdc trong vong tron Ry
V0i phun swong duoc str dung thi nghiém gom 5 loai (hinh 2)



Hinh 2: Cac loai voi phun suong

1.Voi phun suong kiéu tan dap (VP1): thong
dung trong 1am nghiép do cac co so tu nhén ¢
Viét Nam san xuat

2.Voi phun suong kiéu dong xody PS.97 (VP2):
thong dung trong nong nghiép - san pham dé tai
KHCN cap Nha nudc — Vién KH Thuy loi

3.Voi phun suong kiéu tan dap (VP3): Pai Loan

4.V0i phun Coolnet C20 (VP4): hang Netafim
(Ixraen) san xudt

5. Voi phun Coolnet C30 (VP5): hdng Netafim
(Ixraen) san xudt

Xdc dinh cdc théng so ky thudt chinh ciia nhdnh phun swong trong luong giim hom

Két ciu ludng gidm hom théng dung duge mo ta trén hinh 3.

5 N Hinh 3. Két céu luéng gidm hom thong
o 6 N dung cai tién va nhanh tudi phun suong [5]
2 4 \ Bau giam hom 1- Ranh thoat nuéc, 2— Ong thoat nudc,
3 7.0 10 3- Thanh luéng giam hom (xay gach);
- 3' E 4- Khung thép vom che (thép D8), mat

ngoai phu nilon trong sudt
5- Cép nilon, 6- Thanh dinh vi khung vom
7- Voi phun suong, 8- Tru phun suong,
9- Truc nhanh phun swong, 10- Ong phan
phdi khi (thong gié nong hodc lanh) — chi
c6 6 NGH quy md san xuat cong nghiép
v6i cac théng s6 MTGH dugc diéu khién
tur dong

Hom dugc gidm truc tiép trong bau dat c6 vo mém béng tai nilon. Loai bau wom chu yéu co
duong kinh 5 + 6 cm, chiéu cao 10 + 11 cm [4], [7]. Mot s6 thong s6 k¥ thuat cua luong gidam hom da
dugc tiéu chuan va ap dung trong san Xuat: bé rong luéng 1,1 + 1,3 m, chiéu dai luong 3+20m. H¢
thdng tudi phun swong bang may bom dién va voi phun swong VP1, khoang cach voi phun 9,0 + 1,2 m,
chiéu cao voi phun so véi mit bau wom 20 = 30 cm.

Cic thong s6 chinh gom:

- Khoang cach voi phun lién tiép trén nhanh tudi (Lp)

- Chiéu cao voi “phun so v&i mat bau wom (hy)

- $6 voi phun tdi da cho phép trén mot nhanh phun (M) twong ing véi mdi loai dng dan

Tiéu chi lya chon:

- Lya chon L,, hy, ddm bao chénh 1¢ch luong tudi phun Oq, trén mat ludng gidm hom & 4ap suét
phun po nho nhét cho phep

- Lua chon Npgy tuong tng véi Lp, hp, Po dam bao chénh Iéch luu lugng phun ¢ cua cac voi phun
trong toan bo nhanh tudi trong pham vi cho phép.

Tinh toan x&c dinh cdc théng sé ciia nhanh phun:

- Xac dinh khoang cach voi phun ly thuyet trén mot nhanh tudi (Limay) tuong tmg vo1 ap suét phun
Po, ban kinh phun Ry, bé rong ludng B, nhim dam bao toan dién tich trong 1ong ludng gidm hom déu
duoc tudi phun [4] (hinh 4).
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Tam voi phun

Hinh 4: Phuong phép xéac dinh
o 7 1 khoang cach voi phun 1y thuyét

@ <2 trén nhanh tudi

& &

A N D

ién tich tudi lap Ludng giam hom

Lmax = 001 =2 (OM? - MK?¥2 =2 (R? - BLH4)* = (4R -BAD”* (m)  (2)



- X4c dinh s6 voi phun t6i da cho phép trén mot nhanh tw6i (nmey) dua trén 1y thuyét tinh toan tén
that ap suat thty luc. So d6 tinh toan tai hinh 5 va phuong phap tinh toan nhu sau:
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Hinh 5: So d6 phan b luu lugng trén nhanh phun trong luéng giam hom

Cac thong s6 chon tinh todn:

- Ap suit phun ctia voi phun ¢ cubi nhanh (tht n): Po

- Chénh léch ap sut phun cho phép giira voi phun dau va cudi nhanh [Ap]

- Khoang cach voi phun khong d01 va bang 1

- Tryc nhanh phun ddng nhét vé loai ng din va duong kinh 6ng (d). Loai éng dan pho bién
hi¢u qua va thuan tién nhit cho cac hé thdng tudi trong nong 1am nghiép 1a éng UPVC véi ¢ dng tiéu
chuan tdi thiéu c6 duong kinh ngoai x d day=d x b=21 x 1,5 mm.

Trong hé théng phun swong (hinh 7) str dung 6 4ng uPVC, do luu lugng phun ctia voi phun nho,
toc do dong chay Va ma sat trong cac doan ong dan khong 16n nén c6 thé xem dong chay trong cac
doan dng 1a chay tang, bo qua ton that cuc bo ciia dong chay khi phan nhanh va moi voi phun ¢ luu
luong phun bang .

Ap suét thuy luc (ASTL) tai ¢au nhanh phun (mdt cit D) phai thoa mén:

P1 =Po = Appe + Aper + Po = Aps

Aper: Ton hao ASTL trén doan tru phun cua voi phun tht n (c6 dudng kinh d, chiéu dai 1):
Aper = Aps .

Appe: Ton hao ASTL trén doan tryc nhanh tuéi DE

Ton that ASTL doc dudng trén doan 6ng I:

ha= MLV’ (2.d.g) =811¢%[(314)g.d°]  (mH,0)

Véi: v: Van toc dong chay trung binh trong ong: v =4.q/ (3,14 d?) (mfs)

| : Chiéu dai doan ong (m)  d : Puong kinh trong ciia dng (m).

Re: Tri s6 Raynon Re =v.d/N=4.0/(3,14.d)

\ : Hé s6 nhét dong hoc ciia nuwdc (phu thudc nhiét do ciia nudce)

V6i nhiét d6 nude tudi trung binh 25°C —  =0,9% 10°  (m?/s)

A : hé s6 ma sat thuy lyc, do dong chay ting: L= 64/ R,= 50,24 .d\ / q

Trén cc doan 6ng dan ciia nhanh phun ¢6 luu lugng nudce chay qua (q;) va hé s ma sat cua dong
chay (Aigo) khac nhau nén chénh léch ap sut tai 2 diém D va E duoc tinh:

Can ctr gian d6 phan b 1u'u luong nudc trong cac doan 6ng (hinh 5) xac dinh duqc:
Ap4 =8. |3 qO [()\.qo +4 ;u2q0+ 9 ;v3q0+ .t n ;\,nqo]/ [(3 14) g d3 ] (3)
S6 voi phun t6i da trén mot nhanh tudi théa man dleu kién:
Aps= Appe < [Ap] (MH0)  (4)

- Xac dinh khoang cach voi phun thich hop nhat (Lp) bang thuc nghiém:

Dé Iya chon Ly, xdc dinh mue chénh 1éch 16n nhit dq, gitta lwong nude thu duge trén timg cdc va
luong nude trung binh trén toan bg cac cbc trong 6 thi nghiém (hinh 6) voi chleu cao voi phun so voi
mit bau wom ¢ mirc trung binh phd bién trong san xuat, 4p suat phun py va mot sé mic khoang cach voi

phun L <L .

0qz = 100. (0 - qv8) max / drs (%), VOi: drs = ( Zqi )/ m(ml)  (5)
1



5 6 7
I l \l:@/ I:[ca Hinh 6. So d6 thi nghiém
iwEvEuEvEuEuEvEuivEuLv] xac dinh khoang cach voi

8. 12345678 910111213 phun trén mot nhanh tréi

............. 5
RE0+ [0 OODOOOOOOOOC 1- Bé nudc chim,
RA0+ \ o555 Do &1 R0* 2. Ong hut cia bom,
I % I I I I I I I I I o~ R30+ 3- Mdy bom
Rt [~OPOLRITLLLYDG 1 210e (Hua> 50 mH,0)
D_ﬁ = RO  voi: 1 kG/em® = 10 mH,0
R 20- ':_':_" _: R10- 4- Van diéu chinh 4p suat,
1 R30- 5-Coc thu nudc
R40- f- 6- Voi phun Coolnet C20

b - Khoang cach giira 2 hang cdc R50- 7. Déng hd do ASTL

h b Chiéu cao mat cdc so véi ddu R 60- 1 - 8- Thanh luéng gidm hom.
voi phun
L , - Khoang cach gitra 2 voi phun Lp lp

gi (ml): lwong nude thu duge trén 1 cdc, m: tong s6 coc trong 6 thi nghiém (2 L, x BL)

Ars (Ml): lugng nude trung binh trong 1 coc

- Bé lya chon hy: xéc dinh mirc chénh 1¢ch 16n nhit dq, gitta lwong nude trong ting cde va luong
nugc trung binh trén toan bd cac cdc trong 6 thi nghiém (theo hinh 6) v4i khoang cach voi phun L,,ap
suét phun po va mot s6 mirc chleu cao voi phun h = h pip = = (Nhom + 10) cm

hmin: chiéu cao voi phun tdi thiéu theo phuong thang dung so v6i mat bau vom

hnom : chiéu cao ngon hom so véi mit bau wom (phd bién 10 cm)
Xdc dinh cdc théng so chinh, ché d lam vigc ciia mdy bom ciia hé thong twdi.

* Lya chon may bom dya trén 2 thong ) k¥ thuat chinh

- Ap suit bom (cot ap) P, (MH,0, kG/cm?) dam bao ap suét phun pq tai voi phun xa nhit:

Po>(po+ Apmax)  (6)

AP max : tON hao ap suét thuy luc trén du'ong 6ng dan tinh tir bom dén voi phun xa nht,

- Luu lugng cép ctia bom Q (lit/gio, m ¥/gid) twong g v6i cot ap Pp: Qp > Nyp 0o (7)

Nyp : tong s0 voi phun hoat dong ddng thoi trong hé thong: Nyp = m. n Jo

m : 86 nhanh phun, n: sd voi phun/ 1 nhanh

* Xéc dinh ché do lam viéc ctia may bom da c6 qua s6 voi phun tdi da cho phép hoat dong dong
thoi trong hé thong tudi phun xac dinh: Ny, = < Qy/ o (8)

Apmax duoc xac dinh bang thuc nghiém. Trong hé thdng tudi phun suong khi sir dung éng dan
bang nhya uPVC va dugc lap ghép ding yéu cau ki thuat: Appa = 0,3 + 0,4 kG/cm®

AP, €0 thé xéc dinh theo 1y thuyét thiy luc hoc dua trén so d6 tinh toan trén hinh 7

N A S S S

Hinh 7. So d6 nguyén tic
T két ciu va tinh toén ap suét thiy luc
hé thong tudi phun suwong
trong nha giam hom
i I j AB- Truc chinh (6ng uPVC D34),
BC- Truc phan phéi (ong uPVC D34)
CD- Cum van khéa diéu chinh 4p suat
i i i i | DE- Tryc nhanh tudi (ong uPVC D21)
EF- Tru phun (6ng thép ma kém D15)

APpax= APas + Apsc + APcpt Appe + Aper = Apy+ Apy + Aps + Apy + Aps (MH,0) (9)
APy, APz, APs, APs, APs : Ton tht ap sudt thiy luc (ASTL) trén cac doan AB, BC, CD, DE, EF

Can cir lua chon bom va xdc dinh ché d@é lam viéc ciia bom: dua trén duong dac tinh luu lugng —
&p suit: Q, = f (Pp) cia bom do nha san xuét cung cap hodc dugc xac dinh bang thuc nghiém theo so do
thi nghiém hinh 8.



3 . Hinh 8
4 D - So do6 thi nghiém‘xéc dinh dac tinh ciia may bom
o) 6 bang thuc nghiém
T ) P 1- Bé nlI('):C chim, 2- On’g hut caa borm,
> 3- Van di€u chinh 4p suat, 4- May bom thi nghiém,

5- Pong hd do ap suit thuay luc
6 —Thung chira (kem coc do luu lugng)
(hodc bé chira kém thudc do thé tich).

1
May bom nudc duge nghién ctru thi nghiém gbm 3 loai str dung dién ép 1 pha, cung cong suét (1,5
Hp), khac nhau veé cap cot ap cuc dai (Hpax) theo tiéu chuan (hinh 9)
|

Hinh 9:
Céc loai may bom dugc nghién ctru thi nghiém
1- Bom B1: 220V, 1,5 Hp, Hmax = 52 mH,0
2- Bom B2: 220V, 1,5 Hp, Hyax = 33 mH,0
3- Bom B3: 220V, 1,5 Hp, Hmax = 22 mH,0

Ghi chg: 1 kG/cm? = 10 mH,0

KET QUA NGHIEN CUU & THAO LUAN
X&c dinh cdic théng sé ky thudt va xdy dung dic tinh thuc nghigm ciia mgt sé logi voi phun swong.
Két qua nghién ctru d4 xac dinh dugc cac dic tinh 1am viéc ctia 5 loai voi phun nhu trén hinh 10,
11 va mét s6 thong s6 ky thuat chinh nhu sau:

Quan hé gii¥a bén kinh phun va &p suét phun Rf=f(p) Quan hg leu lwgng va ap suét phun ciia céc loai voi phun
110 ‘ ‘ 160 -
105 ==
1 ~ 140
100 / = ‘\\“\[ LVR2 ] 2 /'/
Ewy. /S \ 2w D] T
g )4 w1\ g -
c 9 Tooel | c e VP3
d VP3| 4| |8 —
E 80 ]/n:[/ § 2 /J/ /4/
X 75 /?Z c /
5 2 v 60 {vp1]
@ : i@

65 [vpd] EN VP5

60 § t;._-cﬂ——c)-—_{[—(l-—“”‘o—‘u

55 20 —

12 14 16 18 20 22 24 26 28 3 32 34 36 38 40 VP4
Ap suét phun (kGlcm2) ; ' '
— — — —— 12 14 16 18 20 22 24 26 28 3 32 34 36 38 40
== \/P1: Vi phun swong tan dap VN ~o—\/P2: Voi phun swong tan d&p Dai Loan
~—V/P3: Vi phun dong xody PS97 =o—\/P4:/gi phun Coolnet C20 —o=\oi phun VP 1 —o—V/oi phun VP 2 o~ Vioi phun VP 3 | Ap suét phun (kGlcm2)
-0~ V/P5:: Voi phun Coolnet C30 ——V0i phun VP 4 == Vi phun VP 5
Hinh 10: Quan h¢ giita ban kinh phun Hinh 11: Quan h¢ gitta luu lwong nuéc phun
va ap suat phun cta cac voi phun va ap suat phun ctia cac voi phun

- Ap suét phun t6i thidu dam bao d6 phun toi cia voi phun PS 97 thip nhét, trén 1,6 kG/cm?, cta
cac voi phun VP1, VP2 trén 1,8 kG/cm® Voi phun Coolnet chi bit diu phun duoc ¢ 4p suét trén 2,6
kG/cm? va khi ap sudt phun trén 3,0 kG/cm® d6 phun toi dat mirc rat 16n.

- Mirc ting luu lwong phun theo 4p sudt ctia voi Coolnet C20 va C30 rét it, song murc ting nay
clia cac voi phun VP1, VP2 va VP3 rat 16n. Luu lugng phun ctia voi Coolnet C20 thap nhat (khoang 20
lit/gi®), cta voi phun Coolnet C30: 30 lit/ gid, cua voi phun VP1 t6i 80 lit/gid (gép hon 4 1an voi phun



Coolnet C20), cua voi phun Pai Loan (VP2) téi 120 lit/gio.

- Ban kinh phun cta c4c loai voi phun tan dap (VP1, VP2) ting 1én nhanh theo ap suit phun sau
d6 lai giam nhanh va dat 16n nhét khoang 105 cm. V&i bé rong ludng giam da dugc tiéu chuan (B, =
110 + 130 cm), khi sir dung céc loai voi phun nay, lugng nudc phun ra ngoai ludng rat nhiéu. Chum tia
phun ciia voi phun VP3 dang hinh nén véi day phia trén nén khong phi hop véi ludng giam hom co
vom nilon do chum tia bi nilon can lai va ngung tu thanh dong chdy. Béan kinh phun ctia voi phun
Coolnet ludn ting theo 4p sudt phun va gin nhu khong ting khi ap sudt phun vuot muc 3,5 + 3,6
kG/cm? va béan kinh phun t6i da chi dat 80 + 82 cm.

Do can phai tao dugc do am khong khi rat cao trong MTGH dé chdng mat nudc cho hom giam,
ludng giam hom da c¢6 vom nilon bao phu dé giir 4m va gia thé da duoc tudi di d6 4m can thiét trude
khi giam hom nén lugng nudc tudi phun dinh ky chi can rat it dé bu lugng 4m mét di do qua trinh bay
hoi qua cac khe ho ctia vom nilon va chdng ung nude gia thé. Boi vay, loai voi phun Coolnet C20, C30
rat phu hop cho hé théng tudi phun tao am va giam nhiét 46 cho MTGH nhét 1a & cac NGH cong
nghiép co cac hé théng diéu tiét tiéu khi hau duoc diéu khién tu dong. Loai voi phun Coolnet C20 tiét
kiém nudc hon nén dugc chon cho nghién ctru.

Két qua khao sat dic tinh cta voi phun Coolnet loai 4 dau phun trén hinh 12, 13, 14:
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Hinh 12: i Hinh 13:
Bién dang phun cda voi phun Do khong déu lugng tudi phun theo phuong ban kinh phun
Coolet C20 va C30 (Voi phun C20, 4p suat phun p, = 3,6 KG/cm?)

- Phéan bd lwong nude tudi trén 1 don vi dién tich tap trung chi yéu & ving ban kinh R25 + R55
cm. cang xa tam voi phun, lugng tudi cang giam

- Khi tang &p sudt phun, chénh léch lugng tudi giita cac ving ban kinh cang nho.

- Bién dang vét nudc roi trén mit phing ngang hinh hoa thi, do vay khi lip dit can xoay cac voi
phun lién tiép trén nhanh tudi 1éch v6i nhau 1 goc bang 45° (hinh 15) dé 1am déu luong tudi trén mat
ludng giam hom.
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Hinh 15: So dd bé tri voi phun
Coolnet trén ludng giam hom

1- VVoi phun,

2- Bién dang tudi phun,

3- Hudng tia phun

4- Thanh (bo) luong GH;

5- Vung tudi ldp caa 2 voi phun
L, - Khoang cach giira hai voi
phun

1,3m

Hinh 16: cho thiy, khi sir dung voi phun Coolnet C20, khong nén tang ap sudt phun qua 3,5 +
3,6 kG/9m2 do da ddm bao do phun toi can thiet, chénh 1¢ch lugng tudi giam rat it trong khi chi phi
cong suat may bom, dién nang tang Ién nhi€u va giam kha nang tudi phun cia bom
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Xdc dinh cdc théng so chinh ciia nhanh phun swong trong luéng giim hom:

Két qua da xac dinh dugc nhu sau:

Khodng cdch voi phun (Ly) va chiéu cao voi phun so véi mdt bau wom cdy (hy):

Khi sir dung voi phun Coolnet C20 & ap suét po = 3,5 + 3,6 kG/cm?, béan kinh phun Ry~ 75 cm va
bé rong ludng giam B = 130 cm, theo cong thirc (2), khoang cach voi phun t6i da theo 1y thuyét: L
~ 75 cm, chénh léch lugng tudi trén mat luéng gidm hom twong mg voi 5 mirc khoang cach voi phun:
Lp = 50, 55, 60, 65, 75 cm va 5 mirc d9 cao voi phun h, = 20, 25, 30, 35, 40 duoc xac dinh br:ing thuc
nghiém va néu trén hinh 17 va 18.
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Hinh 17. Quan hé chénh léch lugng tudi trén Hinh 18. Quan hé chénh 1éch lugng tudi trén
mat luong giam hom va khoang cach voi phun mat luong giam hom va do cao voi phun

(Voi Coolnet C20, p = 3,6 kG/cm?, h, =30 cm) (Voi Coolnet C20, p = 3,6 kG/cm?, L,=65cm)

- Khi giam khoang cach voi phun (Lp) hodc tang chiéu cao voi phun so voi mat bau uvom (hp),
chénh 1éch lugng tudi phun 6qg,, dgs trén mat luong gidm hom déu giam.

- Khong nén giam L, dudi mae 65 cm (vi s0 lugng voi phun trong ludng tang 1én, 1am tang chi
phi ché tao lap dat va chi ph1 san xuat trong khi chénh léch luong tudi phun giam khong dang ké).

- Khong nén tang hy quéa 30 cm (vi thé tich khong gian trong MTGH tang 1én lam tang chi phi
cong sut thiét bi va chi ph1 nang luong cho viée diéu tiét nhiét d6 MTGH trong mua lanh).

S6 voi phun toi da trén mot nhanh twdi phun:

Két qua nghién ciru, tinh todn da xac dinh dugc do chénh 1éch ap suat phun trong nhanh tudi theo
s6 voi phun tai bang 1 v&i cac thong sb tinh toan nhu sau:

- Puong kinh trong ciia dng dan truc nhanh phun uPVC D21: d; = 17. 10% m

- Khoang cach voi phunl; =L, = 0,65 m

- Luu lugng phun cua voi phun Coolnet C20: g, = 20 lit/gio

- Nhiét d6 nu6e tudi trung binh 25°C: ¥ = 0,9* 10 (m?s)

- Chénh 1éch ap suat phun cho phép [Ap] giita voi phun thir nhat va voi phun thir n (cudi nhanh)
dugc chon tiy theo yéu cAu chénh léch luu lwong phun giita cac voi phun trong dai 4p suat phun dam
bao do phun toi (p > po) can ct hinh 11 va cong thl’Ic (3)

Ap; = 8.15. 0" [(Ao + 4 Aoqot 9 hsqot .. hngol/ [(3,14)%.9.d5°] <[Ap]

Bing 1. Quan hé giiva sé voi phun trong nhdnh twdi va chénh léch dp suit phun
S6 voi phun trén 1
nhanh phun (n) 10 11 12 13 14 15 16 17 18 19 20
Chénh léch 4p suét
phun trong nhdnh | 0.38 | 0.49 | 0.61 | 0.74| 0.89 | 1.05 | 1.23 | 141 | 162 | 1.83 | 2.06
(mH,0)
Chénh 1&ch ap suét
phun trong nhdnh | 0.04 | 0.05 | 0.06 | 0.07 | 0.09 | 0.11 | 0.12 | 0.14 | 0.16 | 0.18 | 0.21
(kG/cm?)

Theo két qua thyc nghiém vé quan hé giita luu lwong phun - 4p suat phun cua voi Coolnet C20,
giita 2 muc ap suat phun 3,4 va 3,6 kG/cm® (chénh 0,2 kG/cm?) luu lugng phun tuong tng: 19,50 va
20,18 lit/gid, mirc chénh léch 1a 3,4 % nhu vay sd voi phun ti da trong 1 nhanh phun c6 thé chon 15 -
19 chiéc.

Xdc dinh cdc théng so chinh, ché d lam vigc ciia mdy bom ciia hé thong twéi

Badc tinh quan hé giita luu heong cdp Oy va dp sudt ddy Py

Tu déc tinh thyc nghiém cua 3 loai may bom cung cong suit (hinh 19) cho théy:

- Kha ning tao duoc ap suit ciia 3 loai rat khac nhau. Bom c6 thong s6 Hyay cang 16n, tao duoc ap
suét tai ctra ddy cang cao.
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Hinh 19: Quan hé gitra luu luong cip ciia bom va ap suat day Q, = f (Py)

- Quan hé Qp = f(Py) nghich bién, do vay néu do toi min cua hat nude chua dat do ap sut phun
thap, can khoa bot nhanh phun dé giam sé voi phun hoat dong thdi — ap sudt phun cta cac voi phun
con lai s& tang 1én. Ciing mirc gia ting ap suat AP, nhu nhau, luu lugng cdp ciia bom B3 giam it nhat
con luu luong bom Bl gidm nhiéu nhat. So sanh 2 bom B2 va B3, néu can bom hoat dong ¢ vung P, >
Pe — str dung bom B3 hiéu qua hon bom B2 va nguoc lai.

Khi sir dung céc loai voi phun kiéu tan dap va kiéu dong xody (VP1, VP2, VP3), dé dam bao do
phun toi swong mu can thiét, cdn p sudt phun po= 1,6 + 1,8 kG/cm?, ap suat diy cua bom can 1,9+ 2,0
kG/cm?. Tir cac duong dic tinh Q, = f(Pp) cho thy sir dung bom B2 s& cho luu luong cap Qp = Qa lon
nhit nghia 1 cho phép nhiéu voi phun hoat dong dong thoi trong khi tiéu thu cong suat dién nhu cac
bom B1, B3.

Khi sir dung voi phun Coolnet C20, ap suat phun po = 35+36 kG/cm? — bom cén tao dugc ap
sut 3,8 + 3,9 kG/cm? nén chi c6 bom B3 dap tmg dugc yéu ciu.

Lyra chon mdy bom cho h¢ thong phun suong

Vi hé théng phun swong cu thé, cac thong sb ki thudt chu yéu ciia bom (P, Q) cin dat duoc
tinh theo cac cong thirc (6) va (7)

- Luu lugng cua bom khi co s6 voi phun lam viée tdi da Nup : Qb = Nyp.Qo (11t/ gio)

- Ap suit ddy can thiét cua bom twong g voi Qp: Py = Po+ Apmax (kGlcm mH,0)

- X4c dinh toa do diém X, (Pp, Qp) trén do thi dic tinh Q, = f(Py) cua nhiéu bom khéc nhau. Loai
bom dugc chon thich hop nhét phai c6 dudng dac tinh di qua X, hodc nam phia trén gin nhat diém X,

Xdc dinh s6 voi phun t6i da cho phép hoat dong dong thoi véi loai bom di c6

- Xéc dinh ap suét can thiét ctia bom trong hé thong: Py = Po + APmax

- Xac dinh diém D trén d6 thi ddc tinh Q, = f(P,) ¢6 Pp = P, va gié tri Q, = Qp (hinh 19)

- S6 voi phun téi da cho phép hoat dong dong thoi voi bom di co: Nvp = < Qo/ Qo

Khi sir dung bom B3 néu trén cho hé thong phun swong cia nha gidm hom v&i loai voi phun
Coolnet C20, dé dam bao chét lugng tudi, s voi phun t6i da cho phép hoat dong ddng thoi khoang 125
VOI.

KET LUAN

1- Loai voi phun Coolnet v6i 4 ddu phun thich hop nhit cho cac hé thong phun swong tao 4m va
lam mat khéng khi cho NGH 1am nghiép do tao dugc do phun toi rit cao va tiét kiém nudc trong do voi
phun Coolnet C20 phu hop nhét, lugng tiéu thy nude it nhat (20 1it/ gio). Ap suit phun thich hop nhét
vai voi Coolnet C20 (de dat chat lugng phun cao va chi phi cong suat mdy dién nang hop ly) tir 3,5 +
3,6 kG/cm? va céac voi phun lién tiép nhau trén ciing nhanh phun can dugc lap 1éch nhau goc 450

2- Hé théng phun swong trong mdi luong gidm hom khi sir dung voi Coolnet C20 chi can 1 day (1
nhénh) va khoang cach voi phun thich hop nhat 65 cm, chiéu cao voi phun so v6i mat bau wom 30 cm.
Chiéu dai nhanh phun, tuong Gng la s6 voi phun /mét nhanh, can duoc han ché dé dam bao su déng déu
vé luong tudi va d6 phun toi trong toan nhanh. Nén sir dung hé thdng 6ng dan chim mit nén NGH béng
loai dng tiéu chuan UPVC chiu dugc ap sut tdi thiéu 6 bar (twong duong 6,12 kG/cm?) dé giam chi phi
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déu tu va tén thap ap sudt thay luc trén dudng 6ng. Truc nhanh phun chi can ¢& éng D21, sé voi phun tdi
da trén nhanh phun nén tir 1519 dé chénh léch lugng tudi gitra cac voi phun dudi 5%.

3- May bom c6 cép cOt ap cuc dai Hyax < 20 + 22 mH,0 khong st dung duoc cho cac hé théng
phun suong. May bom €6 Hpax = 30 + 35 mH,0 thich hop nhét cho cac hé théng tudi phun swong khdng
can do phun toi 16n, st dung loai voi phun swong kiéu tan dap (VP1, VP3) va dong xoay (VP2) H¢
thong tu6i phun bang voi phun Coolnet C20 va C30 chi hoat dong hidu qua véi loai may bom c6 cap cot
ap Himax > 50 mH,0.
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DEVELOPING A SYSTEM FOR MIST IRRIGATION IN THE CUTTING HOUSES
Le Xuan Phuc
Forest Science Institute of Vietnam

SUMMARY
In Vietnam there is an increasing demand of high quality genetically improved seedlings for forest
plantation establishment. Most seedlings are propagated as cuttings as this is a relatively simply
technology which allows for efficient rapid production and can be undertaken at a local level by rural
communities.

However there can by production issues which may prevent satisfactory production such as inadequate
misting irrigation reducing the striking rate of cuttings leading to reducing seedling quality.

The results of testing various misting systems indicates that the Coolnet sprayer, Model C20,
manufactured by Netafim, is suitable under Vietnam conditions when operated with 4 spraying units at
a spraying pressure of 3.5 to 3.6 kg/cm? covering a width of 65 cm at a height of 30 cm.

Keywords: System of mist irrigation, Sprayer, Water pump, Cutting environment
Nguoi thim dinh: TS. Poan Vin Thu
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