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TiNH TOAN, LUA CHON MOT SO THONG SO CHiNH CUA THIET BI PHUN
THUOC BVTV CHO CHUOI

ThS. Nguyén Ngoc Tudn, TS. Pdu Thé Nhu', ThS. Neguyén Pirc That!
ThS. Chu Van Thudn' va cic Céng su
TOM TAT

Bai bado gioi thiéu két qua nghién cvuu lua chon tinh toan, luva chon mot s6 thong 56
chinh cua thiét bi phun thuéc BVTV cho chudi. Théng sé ciia quat:lwu lwong téi da 38.000
m3/h; dap sudt 2000Pa; Bom cao dp: Cong sudt: 7,5Hp; Ap sudat bom 1+4 MPa; Luu lwong:
65+80 lit/ph; Voi phun: dwong kinh dau phun la 0,79mm, leu heong 1,4 lit/ph, dp sudt 2Mpa;
Puwong kinh miéng théi 600mm, khodang cdch phun t6i da 30m. Két qud nghién ciru la co so

khoa hoc dé thiét ké, ché tao thiét bi phun thuée BVTV cho chudi nang sudt 0,5+1,8ha/h.

Tir khéa: Phun thuéc BVTV chubi; voi phun chubi

CALCULATIONS, SELECTION OF PUMP, NOSE AND BLOW FAN
APPLICATION ON PLANT PROTECTION DEVICES FOR BANANA

ABSTRACT

The article introduces the results of research on selection, calculation, and selection
of some key parameters of pesticide spraying equipment for bananas. Fan parameters:
maximum flow 38,000 m3/h; Pressure 2000Pa,; High pressure pump: Capacity: 7.5Hp;
Pump pressure 1-4MPa; Flow: 65+80 liters/min, Nozzle: nozzle diameter is 0.79mm, flow
1.4 liters/min, pressure 2 MPa. Blower diameter 600mm, maximum spray distance 30m.
The research results are the scientific basis to design and manufacture pesticide spraying
equipment for bananas with a yield of 0.5+1.8ha/h.

Keywords: Spraying pesticides on bananas; Banana fountain

I. PAT VAN PE Hoang Anh Gia Lai, Cong ty TNHH Huy

O cac nuGe nong nghiép phét trién, Long An...) da nhap khau, ché tao cac may

thiét bi phun thude bao vé thuc vat (BVTV) phun COP_g syat 1_031 d,e phun tlAluoc PVTV
lién hop véi may kéo dugc nghién clru va cho chuoi. Cac thiét bi phun nhap khau hoat
ag dung phd bién tir 1au. Thiét bi duoe thiée 9018 }:‘3@ t‘LY nh;li“ kil'f‘ thanh cao va vit tr
ke, ché tao voi nhiéu kich c& cong suat khéac Slfa c.Aua,. thay the kho mua. I'\IAgoal ra,A’mQt
nhau. Hién nay, tai Viét Nam, nhu cau so S th,l et t,)l phun do doanh nghi¢p fir che tao
dung thiét bj phun thuéc BVTV cho cay an © ket c.au, chua h('_yp wly, c}? p}ﬁlg ??nglll}rqr:g
qua noéi chung va cay chuoi noi riéng la rat C?O' Tai CZ}C dog visan xuat nA,O ¢, chu yeu
16n. Cac don vi trong chudi tap trung qui mé Y dung cic thiet b phun thube ,BVTV deo
16, ¢6 ngudn lyc du tw manh (Tap doan V@I loai 12-18 lit nén nang suat lao dong

'Vién Co dién nong nghiép va Cong ngh¢ sau thu hoach
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thap, chi phi nhan cong cao, nguy co giy
ddc hai cho nguoi van hanh 16n.

P c6 mot sd cong trinh nghién ciru
trong nudc nham thiét ké, ché tao thiét bi
phun thuéc BVTV cho mét sb loai cay trong
khéac [1, 2...]. Tuy nhién cac loai cdy nay
c6 dac thu canh tac khac biét kha xa voi cay
chudi.

Trudc nhirng tinh hinh thyc té trén, can
phai c6 nghién ctru, tinh toan, thiét ké thiét
bi phun thudc BVTV cho chubi pht hop voi
cong sudt, muc dau tu, diéu kién ha téng va
dap ung nhu ciu cia cic don vi canh tac
chudi quy md tap trung tai Viét Nam.

II. MUC TIEU, POI TUQNG VA
PHUONG PHAP NGHIEN CUU

2.1. Muc tiéu

Nghién ctru lya chon, tinh toan thiét
ké bom, voi phun, quat théi, hé truyén dong
mg dung trén thiét bi phun thuéc BVTV tu
hanh cho chuébi.
2.2. Péi twong nghién ciru

- Pi twong nghién ctru 1a thiét bi phun
thuéc BVTV ty hanh cho ciy chubi.
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2.3. Phwong phap nghién ciru

- Str dung phuong phap thu thap thong
tin va phuong phap chuyén gia dé phan tich,
Iira chon cac nguyén 1y 1am viéc cua thiét bi
cho phu hop trén co sé ké thira cac két qua
nghién ctru trong va ngoai nudc da co;

- Phuong phép tinh toan 1y thuyét lua
chon céc thong sb chinh cho thiét bi phun
thude bao vé thuc vat;

- Phuong phap nghién ctru 1y thuyét:
Xay dung co so Iy thuyét cho qua trinh phan
ly hat nudc;

- Str dung bang phian mém Autodesk
Inventor dé tinh toan, thiét ké;

- Phuong phap nghién ciu thuc
nghiém.

III. KET QUA VA THAO LUAN

3.1. So' dd nguyén 1y 1am viéc ciia thiét bj
phun thuéc BVTYV cho chudi

Trong qué trinh canh tac chudi, thudc
BVTV dugc sir dung dé phong, trir cac loai
sau bénh hai chudi. Tuy thudc vao thoi ky
sinh trudng va tinh hinh sau bénh ma nguoi
ta co cac phuong phép phun khac nhau: Phun
dudi 1a; Phun trén 1a; Phun buéng chudi...

1. Thing chita héon hop thuéc;

2. Bom cao ap;

3. Quat thoi;

4. Xy lanh thiy lec ndng ha miéng thoéi;
5. Pong co thiy luc truyén dong xoay
miéng thoi;

6. Miéng théi gan voi phun;

7. Hé thong dwong ong dan hon hop
thuéc.

Hinh 1. So d6 nguyén ly 1am viéc

ctia thiét bi phun thuéc BVTV cho chubi
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Hinh 2. So d6 truyén dong cho cac truc trén

thiét bi phun thuéc BVTV cho chudi

1. Truc trung gian, 2. Truc bom thuy luc, 3.
Bé ly hop déng ngdt truyén déng; 4. Truc
quat

Xét tai vi tri ban ndng nam ngang, chon
so bo tdc do cua xi lanh v6=0,05m/s. Tai vi
tri nay cua ban nang xac dinh dugc gia tri:
16= 589,06mm, w1=4,71E-05 rad/s
¢) Phan tich dong hoc ciia qua trinh tiép
dit ciia ban ning

Qua trinh ha c6 nghia 1a khi diém C
cham dat thi ban nang quay quanh diém D
bang xi lanh thay lyc AC cho dén khi ban
nang CE tiép xtic vi mat dat. Bé don gian
hoéa qua trinh ha dugc moé ta don gian voi
0, ®2 va €2 tuong tmg la goc quay, van tde
goc, gia tde goc ctia ban nang va & dy 1a o =
0° ~ 6°. Ngoai ra, v3 1a véan tdc tuong dbi ciia
pit tong cua xi lanh. Chiéu dai ctia bon thanh
lél 11 - IOD’ 12 - 1DC’ 13 - lAC’ 14 - lOA

Pé phun thudc BVTV 1én bé mit trén

cta 14 chudi, can céc loai may co chiéu cao
6ng phun 16n, 4p phun cao, quat thoi du
manh dé day hon hop thudc di xa theo yéu
cau. So dd ciu tao thiét bi phun thubc BVTV
cho chudi nhu trén hinh 1, so d6 truyén dong

cho céc tryc nhu trén hinh 2.

Nham t6i uu hoa ning suit phun va
dua trén cac vat tu, thiét bi c6 sin trén thi
trudng Viét Nam va dam bao d9 tin cay, dé
thay thé, sira chita can phai tinh toan, thiét
ké va lua chon dugce cac thong s6 chinh cua
bom, voi phun va quat thoi.

3.2. Tinh toan, lwa chon hé thong bom,
voi phun

Theo yéu ciu ndéng hoc, luu luong
phun thuéc BVTV cho chubi tiiy thudc vao
thanh phan thuéc BVTV dugc khuyén céo
trong bién phap phong trir mot s6 bénh hai
cho budng chudi, than chudi, 14 chudi cin
ctr theo Quy trinh k¥ thuat thAm canh tong
hop chudi tiéu tai cac tinh phia Bic [6] va
thuc té khao sat qua mot sd ving trong chudi
chuyén canh, luu lugng phun t6i da cho 1ha
chudi 1a 800 lit dung dich, dé dat ning suat
t6i thiéu 0,5 ha/h, ching t6i tinh toan luya
chon bom phai ¢6 luu luong toi thiéu 500
lit/h twong tmg voi 8,5 lit/ph.

Thong qua cac nghién ctru thuc nghiém
tham do, Iya chon loai voi phun c6 tia hinh
nén toa déu, goc phun rong 30° V6iluu luong
phun dung dich 1a 1600 lit/h tuong duong
v6i 27 lit/ph, Iya chon s6 luong voi phun 1a
20 cai, luu lugng mdi voi phun 1a 0,42 lit/
ph. Chon voi phun loai GG30 Fulljet [5] co
san trén thi truong véi thong sb: duong kinh
dau phun 0,79mm, luu lugng 1,4 lit/ph, ap
suat 2MPa.

Pé dam bao mot phan luu luong con
du sau qua trinh phun, dung dich héi lai
thung chira nham tron déu dung dich trong
bon chia, lya chon bom HL80 ¢6 cong Suét:
7,5Hp; Ap suat 1+4 MPa; Luu luong: 65+80
lit/ph [3].
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B béc phun gan
Béc ngodi géc nghiéng 25° R
Béc trong géc nghiéng 15°
Miéng théi
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Hinh 3. So dd b6 trf voi phunxa | 4
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Hinh 4. So d6 b tri voi phun gan
3.3. Tinh toan, lya chon quat thdi 3. Pat diéu kién bién;
Dua trén co so ly thuyét vé dong khi, - Tai hong ra cua quat v=50m/s;
stt dung phan mém ANSYS dé tinh toan sy - Tai cac mat con lai ap suat P=0 at;
dich chuyén cua dong khi. - Luu chét: khong khi.
Céc bude tinh dong khi bang phan mém - Phuong phap danh gia dong chay réi:
ANSYS: k—e.
1. Tao vat thé luu chit; 4. Chay phﬁn mém tinh toan;
2. Chia ludi; 5. Két qua tinh toan;

Hinh 5. Phdn bé van téc trong miéng théi  Hinh 6. Phdn bé van téc sau miéng théi
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Hinh 7. Phén bé dap sudt
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Tai khoang cach 35m, van tde dong khi tinh toan 1a 5 m/s
Tai khoang cach 30 m, van toc dong khi tinh toan 1a 5,5 m/s
Ap suét 16n nhét trong miéng thoi 1a 1.900 Pa.

Luu lugng quat tinh toan:

z.D*
4

7.0,5°

Q,=v.S=v 50.

=35.325,(m’ / h)

Xéc dinh cong sudt can thiét trén truc quat gio:

Cong sudt dat trén truc cua quat gié 1a Nq va duoc xac dinh theo cong thic:

Py [kW]

Q[m’/s] * Ap [mmH,0]

102

Dua trén tinh toan 1y thuyét, chon quat
c6 san trén thi truong loai TH -11-63B-7.0
c6 duong kinh canh quat @700mm; Luu
luong t6i da 38.000 m3/h; Ap suét 2000 Pa;
Cong suat 22kW, Sb vong quay 960v/p [4].

Miéng thdi ctia quat khi 1am viéc phai

c6 chiéu cao 16n hon chiéu cao cua ciy
chubi. Bé dam bao khi thuan loi trong qua
trinh di chuyén thiét bi trudc va sau khi 1am
vi€c thi mi¢ng thdi cta quat dugc thiét ké c6
thé nang, ha bang xy lanh thuy lyuc, cau tao
va so d6 tinh toan duge thé hién trén hinh 8.

Hinh 8. C4u tao va so dd tinh toan xy lanh nang, ha miéng thdi

1.4. Tinh toan hé thong truyén dong
1.4.1 Tinh todn xy lanh ning ha miéng thoi
St dung phian mém Inventor dé mo
phong luc dong ctia xy lanh nang ha, két qua
thé hién trén hinh 9.
Theo hinh 9, Luc xilanh 16n nhét tac
d6ng 1én miéng thoi 1a Fx1= 6,37 kN tai cudi

hanh trinh xi lanh.

6.000E+3

4.000E+3

2.000E+3

0.000

o] 5 10 15 20 25 30 35 40
Time (=)

Hinh 9. Két qua tinh toan lyc dong cta xilanh
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r.d?

F, =PS=P.

Chon duong kinh piston: D= 40mm,
dudng kinh can xilanh d =28mm cé P =50
bar

Ap suit thyuc té&: P = 5071,656 kN/m2.
Hiéu suit 85%, Ap suit can thiét P =43bar.

Hanh trinh xilanh tinh toan 1 = 0,4m,

0, [ z.D* 1000.60

04 7.40°

thoi gian nang (ha) miéng thoi: 30 s
Téc d6 nang (ha) xilanh: v = 0,013 m/s
Luu lugng can cung cip cho xilanh

trong qua trinh lam viéc:

| n.D?
=v.8=-. ,
Oy t 4

(m* /s)

Luu lugng riéng cua bom dugc tinh
theo cong thuec:

1000

_ !
qp ;

n, 4 n,

Trong do:

30 "4.10002 " 750

=1,34(ml/v)

Qxl = Qb- Luu lugng bom cung cip cho xilanh trong qua trinh 1am viéc, m3/s

v — toc do lam viéc xilanh, m/s

S — Tiét dién pitong xilanh; m2

nb — s vong quay ctia bom thity luc, vong/ph;

D — Duong kinh pittong xilanh thuy luc, m.

Can cu vao luu lugng riéng cua bom
theo tinh toan va thong sb ky thuat cia bom
c6 san trén thi truong, chon bom thiy luc c6
luu lugng riéng q, =2 ml/v; tdc do quay cua
bom, n, = 750 vong/ph; 4p suat 250 bar =
250.10°Pa; s6 vong quay t6i thiéu 500 vong/
ph. Bom duogc nhin truyén dong tir truc
trung gian qua bo ly hop dong ngit. So dd
truyén dong thé hién trén hinh 2.

3.4.2 Tinh toan truyén dong quay miéng
thoi

Truyén dong quay miéng thoi duge thuc
hién bang dong co thiy luc ¢ tbe do thap
thong qua bo truyén dong xich — dia xich.
DPong co thiy luc str dung chung ngudn thuy
luc tir bom cdp dau thuy lyc cho xy lanh
nang ha da tinh toan ¢ phan 3.4.1.

Chon téc d6 quay miéng thoi: n =2
vong/ph

Bom thuy lyc nhan tmyén dong tur truc
PTO ciia may kéo thong qua bd truyén dong
puly, day dai. Chon ché d6 1am viéc cua truc
PTO ¢ 's6 V(:)ng quay thap, n = 540 vong/ph.
Do bd truyén dong dai c6 hién tugng truot
nén Ty s truyén dong cta bo truyén dong
puly-day dai tir truc trung gian té1 bom thuy
luc duogc tinh nhu sau:
n, 0,85.540

b =, T T 750

Theo thiét ké, chuyén dong xoay miéng
thoi duoc thuc hién boi bo truyén dong xich,
bude xich 15,875mm, sd mat xich gén trén
miéng thdi z, = 99. bia xich lap trén dong co
thuy luc 6 s6 rang, z,_ 19. Do d6 ty so truyén
truyén dong tir dong co thuy luc sang miéng
théi 1a i =99/19. Téc d6 quay cua dong co
thuy luc dugc xac dinh:

=0,612

M = Mg iy = 2.22 = 10,4 (vong/ph)

TAP CHi CONG NGHIEP NONG THON SO 50 <l
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Luu lugng riéng cua dong co thuy luc:
M = Mg iy = 2.22 = 10,4 (vong/ph)

Trongdon , n, - lan luot 14 sé vong
quay cua dong co va s vong quay cia
miéng thoi, vong/ph.

q, g, - luu lugng riéng cua bom va luu
luong riéng cua mo to thuy luc, mi/v.

Dia chil dong: bude xich 15,875; sb ring z,
_ 19, duong kinh Véng clrlia Dp = 96mm.
Tai trong miéng thoi thiét ké: F, = 1000N;
Hé s6 ma sat trugt cia thép trén thép (truot
khé dé tinh toan): f= 0,57

Luc ma sat trugt: F. = f.F_

Mo men banh xich:

fF..D, 0,57.1000.96

M, =F,R=
o 2 2.1000

=27,36(N.m)

M6 men xoan cua dong co thuy luc:

M =

m

7. 2054y

v

Trong do:

1 - Hiéu suat dong co thay luc, 77 =
85%;

P, - Ap suat bom thuy luc, P =250 bar =
255 kg/em?2;

q,- Luu lugng riéng cta dong co thuy

luc, q = 144 ml/vg

Thay s6 ta dugc:
30.255.144

M, =085.

= 573(N.m)

hi chi
- 56 mét xich han Ién vanh trén |3 99 mét xich, Dp = 96,5
- Bia xich z =19 réng, P = 15.875

Hinh 10. So do cdu tao bé truyén dong
quay miéng thoi
1. Chét quay; 2. Mt xich; 3. Banh xich; 4.
Vanh dwoi; 5. Vanh trén

Nhu vdy dé dam bao téc do quay cua
miéng thdi & muc d6 vira phai va st dung
loai dong co thuy lyc phd bién trén thi
truong, chon dong co thuy loai OPM-160,
luu lugng riéng q = 160 ml/vg; mé men
xoan t6i da 310 N.m [7].

IV. KET LUAN

Két qua nghién ctru da xac dinh dugc mot sb
thong sb cua bom, voi phun, quat thdi va hé
truyén dong nhu sau:

Hé théng bom, voi phun, quat thi:

+ Quat c6 luu luong t6i da 38.000 m3/h;
Ap suat 2000 Pa; Cong suat 22kW, Sb vong
quay 960vong/ph.

+ Bom HL80 c6 Cong suat: 7,5Hp; Ap suit
10-40 kg/cm2; Luu lugng: 65-80 lit/ph.

+ Béc phun (voi phun) loai GG30 c6 dudng
kinh dau phun 12 0,79mm, luu lugng 1,4 lit/
ph, 4p suat 20 bar; s6 lwong: 20 cai.

Hé thong truyén dong:

+ Pong co thiy lyc san cé trén thi trudng
bong co 160-OMP ¢6 luu lugng riéng q_ =
160 ml/v; md men xoan tdi da 310 N.m.

+ Puong kinh piston: D= 40mm, dudng
kinh can xilanh d =28mm c6 P =50 bar

+ Bom thuy lyc ¢6 luu lugng riéng q, =
2ml/v; téc do quay ctia bom n =750 vong/
ph; ap suat 250 bar = 250.10° Pa; s vong
quay tdi thiéu 500 vong/ph.

Véi duong kinh miéng thdi 600mm, khoang
cach phun t6i da 30m, Nang suit thiét bi
phun thuéc BVTV cho chubi trong khoang
0,5+1,8ha/h.
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PHU LUC
(MOQT SO HINH ANH THU NGHIEM THIET BI
PHUN THUOC BVTV CHO CHUOI TAI XUONG CHE TAO)
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