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TOM TAT

Nghién ctu nay khao sat dac tinh ctia hé théng phun thudc trls sdu trén may bay khdng ngudi lai
(UAV) NOBA AQ10 do cong ty NOBA Robotics phét trién. Bén phuong phap phun thudc bao gém:
tha cong va véi may cam tay, may kéo va UAV cling nhu cach b6 tri thi nghiém dugc trinh bay. Két
qua dugc phan tich cho thay tinh hiéu qua clia phuong phép st dung UAV la r6 rét vé mat thaoi
gian. Cac théng sé nhu ti 1é dién tich phu, d6 rong lubng phun, kich thudc va d6 dong déu clia
hat phun do hé théng phun thuc hién dugc tinh téan bing phuong phap gidi tich va so sanh vdi
théng s6 dugc cung cdp bdi nha san xuat va két qua thuc nghiém ti do danh gia hiéu qua strdung
UAV trong viéc phun thudc béo vé thuc vat (BVTV). Cac cach b6 tri voi phun khac nhau co thé dan
t&i hiéu qua phun khac nhau dugc phan tich dua trén két qua thuc nghiém. Cac théng sé ky thuat
va dic tinh phun clia hé théng bam dugc kiém nghiém theo cac muic cong sudt khac nhau nham
dam bao két qua thuc nghiém sat véi thuc té nhat. Kich thudc hat phun, d6 cao phun trén mat déi
tugng phun va van toc gié ngang cting dugc ban luan trong viéc danh gia hiéu qua phun. Két qua
clia nghién cliu nay cho thay phuang phap st dung UAV sé cho ndng sudt tang hon 20 lan so vai
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phuong phap thd cdng ma khong lam gidm hiéu qud phong tri sau bénh.
Tu khoa: Drone, may bay phun thudc, kich thudc hat phun, d6 phi hat phun

GIGI THIEU

Viét Nam la mot nuGe san xudt ndng nghiép, véi hon
70% dan s6 lam noéng nghiép, san phdm chu yéu cla
ndng nghiép 1a lta nudc. Theo théng ké so bo clia
Tong Cuc thdng ké thi tong dién tich gieo trong lda
cd ndm 2017 trén ca nudc ubc dat 7.72 triéu ha, ning
sudt udc dat 55.5 ta/ha’. Trong nhiing nim gin day,
viéc stt dung UAV d€ co gidi hoa cong tdc phun xit
thudc bao vé thuc vat trén cdy lua dan tré nén phd
bién do kha nang vugt troi cia UAV vé ning suit lam
viéc cling nhu tranh cc yéu t6 doc hai do tiép xic
truc tiép voi cac hoa chit. Tuy nhién mot nghién ctu
chinh thitc vé€ dic tinh hat phun do méy bay UAV thuc
hién chua dugc khao sat dit & mtic d6 co ban hay tho
so nhat.

Trong nghién ctiu nay, két qua thuc nghiém ctia nhém
téc gid Trung Qudc trong tai liéu? dugc tap trung
phén tich chi tiét d€ so sanh hiéu qua ctia cac phuong
phap phun thuéc BVTV khac nhau 4p dung trén cay
lda mi. Trong nghién ctiu nay bdén loai hinh phun
dugc thuc hién va so sanh v6i nhau bao gom:

a. 3WTXCS8-5 six-rotor (UAV) - méy bay UAV 6 ro-
tors

b. 3WX-280H self-propelled boom (SPB) - xe kéo v6i
gian phun

c. WEB-18 knapsack mist-blower (KMB) — may phun
cam tay chay xdng

d. 3WBS-16A2 electric air-pressure knapsack (EAP)
- mdy phun cam tay tich dp dién

Thuc nghiém do d6 ling dong (deposition) va ning
sudt phun dugc thuc hién trén mét mau dat (sampling
site) co kich thudc170x190 m. Mau dat dugc chia
thanh 15 16 va ving dém (Buffer area) nhu Hinh le.
Gidy loc (Filter paper) va gidy nhay cam véi nudc
(Water sensitive paper) dugc bé tri & cac tdng cay
(canopy) nhu Hinh 1f. D& do d6 ling dong va dic tinh
ctia hat phun. Cac mdu gidy loc dugc bé tri & ngon ciy
lta mi (wheat head), 14 trén ngon (top-flag leaf), 16p 1a
ddy thi 3 (bottom-3"? top leaf) va m4t mat dudi mit
dat (losses to the ground). Sau khi phun 30s, 15 mau
gidy nhay cdm véi nudc va 60 mau gidy loc dugc thu
gom theo tling nhom.

Thong s6 van hanh ctia thiét bi thyc nghiém dugc liét
ké & Bang 1 bao gém van téc van hanh, chiéu cao
phun, luu lugng, thé tich binh chiia va thé tich 4p
dung.

Do ling dong 1a mot yéu t6 quan trong quyét dinh
dén két qua phun. Hinh 2 cho théy t6ng lugng lang
dong ctia phuong phap phun st dung UAV khong sai
biét nhiéu so véi ba hinh thtic phun khac. Nhung
thét thoat do hat phun roi xuéng mét dat la thap nhit.

Trich dan bai bao nay: Viét TH, Anh V N. Khdo sat kich thuéc hat va sai phun trén Drone phun thuéc
bao vé thuc vat. Sci. Tech. Dev. J. - Eng. Tech.; 5(2):1497-1507.
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Hinh 1: Cac phuong phép phun thuéc va canh b tri thi nghiém 2
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Bang 1: Théng s& van hanh cua thiét bi thi nghiém

Dic diém UAV
Van t6c van hanh (km/h) 12-14
Chiéu cao phun (m) 1

Luu lugng (I/p) 1.24
Thé tich binh chtta (1) 5

Do rong ludng (m) 4

Thé tich dp dung (1) 10

KMB EAP
6.6- 6.5 2.7-3 1.1-13
0.5 0.5 0.5
16.2 1.8 1.6
280 18 16
6 6 2.5
300 75 300

Il UAV Sprayer
B 5P sprayer
B <8 Sprayer
[ AP Sprayer

Wheat head

Flag leaf (Top) 3rd top leaf (Bottom)

a) Do lang dong cua hat phun

b) Péc tinh hat phun

120

100

80

Wheat Aphids/
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Control efficacy on Wheat Aphids/%

o
Droplet density Coverage 1DAT 3DAT 7DAT

¢) Hiéu qua kiém soat Rép laa mi duoc khao sat sau
1, 3, 7 ngay giira cac hinh thirc phun

Hinh 2: K&t qua phan tich hiéu qua phun?

UAV dugc st dung trong nghién ctiu nay cé sau rotor,
voi phun theo nguyén ly ly tdm véi van t6c dia quay
khoang 10.000 vong/phit. Co cdu phun ly tim nay
lam gia tang hé s6 bién thién (variation coeflicient).
UAV c6 hé s6 bién thién ling dong kém 87.2 % so
v6i cdc phuong phdp khic khodng 31.2%. D¢ thim
thau &14 ting ddy thit ba (bottom - 3" top leaf) 14 0.22
pg/cm? thip hon déng ké so v6i SPB véi 0.52 pg/cm?
nhung kha tuong déng véi hai phuong phép con lai2.
Nguyén nhan c6 thé dugc giai thich la do UAV véi séu
rotor c6 tai trong 5kg tao ra dong khi théi xuéng nho.
UAV 6 ty 1é dién tich phu (the area of coverage) nho
2.2%, dudng kinh trung binh thé tich (volume media
diameter) 1a 124 pm, c6 mat do hat (number of spray
deposits) 28.2 giot/cm? thdp hon ba hinh thic phun
con lai. Nhung c6 ndng do phun cao va thé tich phun
thép.

Nang suét lam viéc ctia may phun UAV 1a 4,11 ha / h,
gdp 1,7- - 20 1an so v6i cac phuong phéap khac. Pay la
uu diém 16n nhit ctia mdy phun UAV.

Mot cach tdng thé, hiéu qua tri Rép st dung thudc
Imidacloprid ctia UAV & ngay déu tién la thip nhét so
v6i ba hinh thic phun khac nhung dén ngay thi 7 thi
70.9% s6 Rép da bi tiéu diét gan tuong dong véi cac
phuong phap khéc.

Tu day phuong phap thuc nghiém thé so do nhém
nghién ctiu thyc hién trén UAV NOBA AQ10 dugc dé
xudt. Hé thong phun thudc ctia UAV dugc mo ta dya

trén thuc t€ bo tri. Két qua tinh toan dic tinh phun
nhu d6 bao pht, kich thudc hat phun ctia hé thong
dugc so sanh véi thong s6 duge cung cdp bsi nha san
xudt va két qua thuc nghiém.

PHUONG PHAP TiNH TOAN VA BO
TRI THi NGHIEM DAC TINH PHUN

Tinh toan dac tinh phun

Hat phun

Chat 16ng di qua mot béc phun va bi chia thanh cac
giot c6 dang hinh cdu hodc gdn nhu hinh cau dugc
goi la hat phun. Kich thudc ctia cdc giot nay dugc tinh
béng pm. Nhiing yéu cdu d6i véi hat phun bao gom:
du16n dé€ton tai sau khi bay hoi tii voi phun dén muc
tiéu, da nho d€ phun dén muc tiéu ma khong troi di.
Thé tich V ciia mét hat phun ¢6 ¢ dudng kinh D dugc
tinh theo cong thiic sau: V = %ﬂD3

Theo cong thtic nay, ta dé dang nhén thdy kich thuéc
hat giam % thi s6 lugng hat sé tang1én 8 14n do d6 dién
tich phun pht ciing ting tuong ting 8 lan. Hinh 3 so
sanh cting mot lugng thé tich chét 16ng, véi mot hat
6 kich thuéc 500 pm thi ta c6 thé tang 1én thanh 64
hat c6 kich thude 125 um.

DO réng tia phun
Trong thuc té bé rong tia phun phu thudc vao nhiéu
yéu t6 nhu chiéu cao phun, ap sudt phun, hudng gio,
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1 hat 500 pm 64 hat 125 um

Hinh 3: Kich thudc hat va s6 lugng hat

van tdc bay...

Khoang cich git¥a 2 voi phun
@

Khoing
cach
phun
[0}

Bé rong tia phun (W)

Hinh 4: B& rong tia phun

Chuing ta sé tinh bé rong tia phun dugc mé ta § Hinh 4
v6i gid thiét 1a may bay ding yén va chuyén dong cta
tia phun dugc xem la chuyén dong ném xuyén.

Gia thiét chuyén dong ctia hat phun la chuyén dong

ném xién nhu Hinh 5.

> ¢

1

Hinh 5: M& t& chuyén déng ném xién xuéng tur do
caoh

Chon gbc toa do tai do cao h, truc Ox hudng sang
phai, truc Oy huéng lén trén.

Thanh phan vin t6c ban ddu cua hat nudc theo
phuong ngang va phuong thing ding:

{ vox = v cos (35°) )

Yoy = V0 sin (350)
Phuong trinh ném xién:

)

vy =vor E VGioNgang
Vy = (unat + V()y) + gt

1500

X =Vt
1 3)
y=h— ((unat + V()y) t+ Egtz)
trong do:

+ vy, Vy: van téc hat phun theo phuong ngang va theo
phuong diing.

+ Vauat s VGioNgang: 1an 1ugt 1a van t6c gi6 do canh quat
thoi xudng va van téc gié ngang (m/s).

+g: gia toc trong trudng, g = 9.81 (m/s?).

+ t: thoi diém hat phun ¢6 toa do (x;y).

Thoi diém hat nuée cham dat, gidi phuong trinh
y=h-— ((unaz + voy) t+ %gtz) = 0 ta tim dugc
nghiém #,,4, > 0

Bé rong tia phun ly thuyét:

Wit = Xmax1 +Xmax2 +d (4)
Khoang trung:
E = Xmax1 + Xmax2 — d (5)

Bé rong tia phun va khoang trung khong chiu anh
hudng bai gioé ngang. Gié ngang chilam cho tia phun
bi lénh sang trai hodc sang phai. Trong nghién ctu
nay, gié ngang khéng dugc xem xét do thiéu thiét bj,
diéu kién lam khéo sat do dac. Dung phdn mém Mat-
lab @€ vé d6 thi nhu Hinh 6 cho 4 trudng hgp véan téc
gié tu rotor = 0, 1.5, 2.5, 3.5 m/s.

Bé tri hé théng phun thuéc

UAV NOBA AQ10 c6 tai trong binh thudc 10 kg véi
bdn rotor. UAV ¢ bon voi phun thudc duge dit
dudi rotor theo hai cdu hinh nhu Hinh 7. C4u hinh
Hinh 7a, béc phun dugc dit ngay tdm dudi motor
v6i khoang cach theo phuong diing 1a 10 cm. Cau
Hinh 7b béc phun dugc dat 1éch tim motor 20 cm véi
khodng cach theo phuong dingla 10 cm.

C6 nhiéu loai béc phun phuc vu nhiéu muc dich khac
nhau dugc ban trén thi trudng. Nhung loai béc phun
thuong dugc stt dung trong phun thudc bao vé thuc
vat 12 béc phun phing. Loai béc phun XR11002 VS
dugc st dung trén may bay NOBA AQ10 véi cac dic
tinh dugc mo ta trong Bang 2.

Thuc nghiém do kich thudc hat va ty lé dién
tich phu

Muc dich ctia thuc nghiém la do kich thuéc va ty 1é
dién tich pht nhdm dénh gia dic tinh hat phun trong
diéu kién phun thuc té€ ctia hé thong phun trén mdy
bay NOBA AQ10. Thuc nghiém ciing nhdm danh gia
muc d6 hiéu qua cta hai cdu hinh bé tri béc phun trén
may bay NOBA AQ10.
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TH3: CO QUAT V=26 mis
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b) Van téc gio quat = 1.5 m/s

d) Van tde gié quat = 3.5 m/s

Hinh 6: Anh hudng ctia gi6 tir rotor 1én d6 rong tia phun
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Hinh 7: Cau hinh hé théng phun thudc trén UAV NOBA AQ10
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Bang 2: Théng sé ky thuat béc phun trén NOBA AQ10

Thong s6 ky thuat béc phun XR 11002 VS3
Goc phun, (Deg)

Luu lugng, (I/m)

Ap sudt, (Bar)

Kich thudc hat, (um)

Thong s6 hinh hoc 16 phun (Hinh Elip) 4
Bén kinh truc 16n, a (mm)

Bén kinh truc bé, b (mm)

Tiéu cy, e (mm)

Chu vi, p (mm)

Dién tich 16 phun A, (mm?)

110

0.46-0.91

1-4

145-225

0.44

0.33

0.2361

0.46311

Hinh 8: Mot tam x8p da dugc ké 6 dé€ hing hat phun
tur UAV

Dung cu thi nghiém bao gébm: May bay NOBA AQI0,
dung dich Xanh Methylen, gidy x0p, gidy vang, may
anh.

Dung dich Methylene Blue ¢ tinh chat hdp thu d4nh
sang t6t, c6 thé hdp thu 98% anh sdng di qua né. Gidp
cho viéc quan sat va xdc dinh kich thudc giot phun
qua kinh hién vi dugc dé dang hon. D3 nuéc vao binh
chtia, sau d6 cho dung dich Methylen Blue (thudc tim)
vao véi ty 1é 0.75% lac nhe d€ dung dich dugc déu
mau.

Mot tdm x6p dugc ddn 1én nhiing to gidy A4 mau vang
va dugc ké nhiing 6 vudng cach nhau 10 cm va cé kich
thudc 5x5 cm. Tam x8p dugc gin c6 dinh trén méit dat
béng cdc gim L nhu Hinh 8. Diéu khién UAV bay véi
van tdc 3 m/s va & do cao 2 m so v6i bé mit phun,
duong bay di qua vi tri ngay chinh gitia ctia tdm x6p.
Sau khi phun xong tién hanh chup anh méi 6 vuéng
da dugc danh dau vi tri trén tdm x6p nhu Hinh 9.
Phin mém phén tich &nh ImageJ d€ phén tich kich
thudc va d6 phu cua hat phun. Céc buéde thuc hién
phén tich dnh nhu sau:

1502

Hinh 9: Anh hat phun trén tim x6p duac chup lai.

Budc 1: Chuyén dinh dang file sang dang 8 bit nhu
Hinh 10.

221x219 pixels: RGB; 189K

221x219 pixels; 8-bit; 47K

Hinh 10: Chuyén anh sang dinh dang 8 bit

Budc 2: Xac dinh kich thudc khung anh that tuong
ung 5 cm nhu Hinh 11.

Budc 3: Xuit két qua do dién tich hat nhu Hinh 12.
Phan mém Image] chi do dugc dién tich ctia hat dua
trén su khac biét budc séng ctia mau sic tim anh. Cho
nén yéu cdu tdm anh c6 do phan giai cao va khong bi
chdy sang. Bang két qua sé dugc copy sang file Excel
dé tiép tuc xt ly két qua.

Bang s06 liéu thu dugc tii Image] 1a dién tich hat phun
sau khi cham tdm x6p va v3 ra. Hat phun c¢6 dang hinh
cdu va khi cham vao tdm x6p duong kinh c6 hat phun
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Hinh 12: Két qua phan tich hat phun

sé lan truyén theo mot ty s6 lan truyén tuy vao kich
thudc cua giot phun 16n hay nho trudc khi né cham
vao mit gidy.

Béc phun sti dung trén UAV NOBA AQ101a XR11002
VS ¢6 kich thuéc hat VMD la ti 145-225 um. Ty
s6 lan truyén la 2 dugc 4p dung cho tat cd hat phun.
Nghia 12 mot hat phun c6 duong kinh 400 pm dugc
do bang Image] sé c6 dudng kinh thuc t&1a 200 um.
Sau khi phan tich s liéu trong bang Excel, chung ta
thu dugc bang s6 liéu bao gom:

« Phén b6 hat phun theo khoéng cach

« S0 hat phun trén mot cm?

« Duodng kinh hat phun trung binh theo khoing
cach

o Ty lé dién tich pht theo khoang cach

KET QUA THUC NGHIEM VA THAO
LUAN

Thuc nghiém khao sat dac tinh béc phun
Hinh 13 m6 ta b tri thi nghiém do déc tinh ctia béc
phun.

Trudc tién, luu lugng cua tiing béc phun dugc khao
sat theo cong sudt cia bom nhu Hinh 14.

Qua biéu d6 chung ta cé thé thiy ring do léch luu
lugng 16n nhat la 6 20% cong suit bom cing chi c6
3.79 % va nho nhat & 50% cong suit bom chi 0.15%.
Tt 30-60% cong sudt bom thi do dong déu luu lugng
rit t6t dudi 0.5%. Tit d6 chung ta c6 thé rut ra két lusn

phan tram coéng sudt bom thich hgp cho hoat dong
phun nhAt 13 tit 40-60 % cong suit.

Do léch luu lugng gitia cac béc phun la mot thong
s6 quan trong anh hudng truc tiép dén do6 dong déu
phun. N6 con la théng s6 phan anh d¢ mon ctia béc
phun, theo nhiéu nha san xuét béc phun thi khi do
sai léch luu lugng gitta mot béc phun véi gia tri trung
binh ctia tit ca béc phun trong hé théng phun 16n hon
10% thi béc phun d6 da bi mon va can dugc thay méi.
G6c phun la mét dai lugng quan trong anh hudéng
truc tiép dén d6 rong dai phun, van t6¢ hat phun, kich
thudc hat phun. Béc phun XR11002 VS c6 goc phun
trén danh nghiala 110 d6 nhung géc phun thuc té con
phu thudc vao nhiéu yéu t6 nhu ap suét phun, cong
sudt bom, van téc van hanh ctia hé théng phun.

Dé kiém chung goéc phun ta dung hé thong thu
nghiém nhu Hinh 15. Cong suit bom dugc thay d6i
ti 10 dén 100%. Sau khi thiét 14p cong sudt bom tién
hanh bom trong 30 gidy d€ géc phun dugc 6n dinh dé
chup anh.

%0Pbom = 20%

%Pbom = 50%

Y%Ppom = 70% %Ppom = 90%

Y%oPpom= 100%

Hinh 15: Géc phun theo % cong suat bom

Két qua ¢ hinh bom hoat dong tit 40 dén 60% cong
sudt sé cho géc phun phu hgp véi gbc phun ctia nha
san xudt. Bom véi cong sudt 16n sé lam tang géc phun,
giam kich thudc hat, ting tr6i hat phun, lam mon béc
va gidm tudi tho béc phun.

Thuc nghiém nhdm kiém tra dit tinh cta géc phun
theo cong sudt vin hanh cta hé thong bom. Qua do
danh gid m6i quan hé gitta géc phun va cong suit bom
va tim ra cong sudt bom thich hgp cho hé thong phun.
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Thuc nghiém do dién tich pha va hat phun
Do UAV sé thuc hién nhiém vu bay theo tting ludng
va c6 nhiing vung vét phun chong 1én nhau (overlap)
nén dé€ dam bdo ty 1é bao pht 1én muc tiéu ctia dung
dich i 2% tr¢ 1én thi khu viic phia ria trai va phai cta
vét phun phai dat 1% trd 1én.

Két qué do dugc thé hién ¢ Hinh 16 va Hinh 18. Trong
trudng hgp béc phun dit ngay duéi tam rotor & ciu
Hinh 7a ta thdy ty 1é dién tich pha dat tii 1% trd 1én
dugc trai dai trén truc toa do y tii vi tri 50 cm dén 425
cm tuong duong d6 rong sai phun cia UAV 1a 375 cm.
Phan bé hat 1a tuong d6i déu, mét d6 hat phun trén 1
cm 1a da 16n trén 2% dé tiéu diét nhiéu loai bénh khéc
nhau trén cay trong.

Puong kinh hat phun trung binh la 210 ym pht hgp
v6i kich thude hat phun duge nha san xuét cdng b
va diéu kién khi hiu cua Viét Nam.
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Hinh 16: Budng kinh va ty 1é dién tich phun pht

Trong trudng hop béc phun dét cach tam rotor 20 cm
& ciu Hinh 7b ta thdy ty 1¢ dién tich phua dat ti 1%
trd 1én dugc trai dai trén truc toa do y tui vi tri 95 cm
dén 425 cm tuong duong d6 rong sai phun ciia UAV 1a
330 cm. O vi tri 440cm ty 1¢ dién tich pht tut xudng
dudi 1% va sau d6 phuc hoi ty 1¢ phu lén trén 1% &
vi tri 455 cm. Péc tinh hat phun ctia cdu hinh phun
dit cach rotor 20 cm la khong dong déu, co su troi dat
hat phun khd 16n, quj dao hat phun khong 6n dinh.
Do rong luéng phun chi dat 330cm. Diéu nay c6 thé

dugc giai thich 1a do xody mii canh ctia rotor tao ra
khi di qua viing may hat dugc phun ra gay nhiéu loan
cudn cac hat phun nay 1én UAV va tang d¢ troi dat
theo ludng xody nay.

Kich thudc hat phun la m¢t dai lugng quan trong anh
hudng truc tiép dén chat lugng phun va kha ning troi
dat hat phun. Hat phun phai du 16n d€ khong bi bay
hoi va tréi lo lting trong khong khi va phai da nho dé
¢6 thé phun déu va ddm béo du dién tich pha.

Hinh 17 cho thdy nhiing hat phun ¢ kich thuéc nho
hon 120 um sé bay hoi trude khi tiép can muc tiéu
v6i khoang céch roi dén muc tiéu (fall distance) 10 ft
(3 m). Khoang cach dén muc tiéu trong phun thudc
BVTYV thong thudng nam tit 1-3 m. Trong Hinh 17, ta
6 thé thdy hat phun c6 kich thuéc nho hon 150 um
sé bi bay hoi hodc troi dat ngang (lateral movement)
t6i 8 ft (2.4 m) trong diéu kién gié ngang 1 mph (0.45
m/s). Khoang tréi dat ngang nén nam trong gisi han
sai s0 ctia hé thong dinh vi trén UAV vao khoang 1.5
m. Khodng trdi dat ngang nay dua ra yéu ciu hat phun
¢ kich thudc trén 200 pm.
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. ~ -

B 200 oy

L

€10 !

8

2

(]

By LT
Droplet
Disappelars

20 y - droplet diameter in microns
0 5 10 15 20 25 30

Lateral Movement in 1 MPH Wind (Feet)

Hinh 17: Khodng cach va kha nang bay hai ctia hat
phun?®.

& ¢4 hai ciu hinh béc phun kich thuée hat phun trung
binh 16n hon 200 ym & khoang cach 2m t6i muc tiéu.
Vi kich thudce nay cic hat phun sé it bi bay hoi va dé
dang dén dugc muc tiéu. Kich thudc hat phun nay con
phtt hgp véi diéu kién khi hdu ndng néng ctia nudc ta.
Phén bé hat phun con chua déng déu theo khoang
cach, day 1a mot khuyét diém cta hé thdng phun.
Nhiing hat ¢6 kich thudc qué nho sé bi bay hoi hodc
khong thé do dugc theo phuong phdp nay do nhiing
giot phun nho nay dé bi nhdm lan v6i d6 nhdm cta
gidy.

Céc x0dy do rotor tao ra ra gay nhiéu dong ddm may
hat dugc phun ra, mét s6 lugng 16n céc hat bi 16¢ 1én
gy bay hoi, va cudn ra xa viing phun muc tiéu. Trén
Hinh 18b cho thdy dam may hat phan bg léch trai 16
rang trong khi céc hat bén ria trai thi thi€u ving va
coOn lai rét it.
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Hinh 18: S6

Ciu hinh béc phun dit dudi rotor cho hiéu qua t6t vé
do dong déu va ty 1¢ dién tich phu, kha ning troi hat
ciing thdp hon béc phun dit cach rotor m¢t khoang
20 cm.

KET LUAN

Nghién ctiu nay da phan tich hiéu qua cta viéc st
dung UAV trong viéc phun thuéc BVTV so véi cac
phuong phéap khac. Mic dir ty 1é pht ctia hat phun chi
khoang 2% nhung hiéu qua diét Rép sau 7 ngay kha
tuong dong véi cac phuong phap khac. Tuy nhién,
néang sudt phun cao gdp 20 lan so véi phuong phép
sti dung may phun tay. Ngoai ra véi UAV, viéc phun
thu6c BVTYV sé tranh géy ti€p xdc véi hoa chit va tang
tinh chtt dong trong nhan lyc phun xit trén canh dong.
Dbivéi UAV Noba Robotics AQ10, hai cdu hinh b6 tri
hé thdng phun xit dugc khao sat ca ty 1¢ phun phu, do
rong sdi phun. Véicdu hinh UAV c¢6 tai trong 10kg nay
thi kha nang phun dat yéu cu véi sai phun khoang
380 cm. Céc ty 1¢ phti va s6 lugng hat trén cm? déu
dat yéu cdu. Béc phun cin dugc dat d6i xing va ngay
dudi tdm ctia rotor d€ tranh nhiéu dong do mii canh
rotor gy ra.

Béc phun dugc st dung trén UAV nay la pht hgp dé
khong lam troi hat va xdy ra hién tugng bdc hoi khi
UAV dugc st dung bay trén muc tiéu 6 do cao tii 1-3
m.
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Nghién ctiu nay dugc tai trg béi Pai hoc Quoc gia
Thanh ph6 H6 Chi Minh (VNU-HCM) trong dé tai
ma s&: DS2020-20-02.

XUNG POT LOI iCH

Nhom tac gid cdm doan khong cé xung dot lgi ich
trong viéc cong bé bai bao

PONG GOP CUA CACTACGIA

Vit Ngoc Anh 1én ¥ tudng, va phan tich két qua nghién
ctiu.

Thach Hoan Viét tham gia vao viéc thuc hién thi
nghiém va 14y két qua thuc nghiém.

TAI LIEU THAM KHAO

1. VBIZ.VN.Bao cdo nganh tréng trot tai Viét Nam nam 2017;Avail-
able from: https://data.opendevelopmentmekong.net/vi/
library_record/bao-cao-nganh-tr-ng-tr-t-t-i-vi-t-nam-nam-
2017.

2. Wang G, et al. Comparison of Spray Deposition, Control Ef-
ficacy on Wheat Aphids and Working Efficiency in the Wheat
Field of the Unmanned Aerial Vehicle with Boom Sprayer and
Two Conventional Knapsack Sprayers. Applied Siences. 2019;
no. 218;Available from: https://doi.org/10.3390/app9020218.

3. Teejet. Catalog 51A-M, XR TeeJet” Extended Range Flat Spray
Tips. Teejet Technologies. 2014; p. 12;.

4. Teejet. R Extended Range Flat Spray Tip Nozzles. Teejet Tech-

nologies;Available from:
xr110-vp-teejet-a3121275.

5. Fritz B. Spray Droplet Sizing Understanding the Basics. College
Station, Texas. 2014;.

https://www.sprayersupplies.com/


https://data.opendevelopmentmekong.net/vi/library_record/bao-cao-nganh-tr-ng-tr-t-t-i-vi-t-nam-nam-2017
https://data.opendevelopmentmekong.net/vi/library_record/bao-cao-nganh-tr-ng-tr-t-t-i-vi-t-nam-nam-2017
https://data.opendevelopmentmekong.net/vi/library_record/bao-cao-nganh-tr-ng-tr-t-t-i-vi-t-nam-nam-2017
https://doi.org/10.3390/app9020218
https://www.sprayersupplies.com/xr110-vp-teejet-a3121275
https://www.sprayersupplies.com/xr110-vp-teejet-a3121275

Science & Technology Development Journal - Engineering and Technology, 5(2):1497-1507
a Open Access Full Text Article Research Article

Investigating droplet size and spraying span of pesticide Drone
Thach Hoan Viet, Vu Ngoc Anh”

ABSTRACT
This study investigates the characteristics of the spraying system on unmanned aerial vehicles de-
: veloped by the company NOBA Robotics. Four spraying methods including: manual and with
Use your smartphone to scan this hand-held machine, tractor and UAV as well as the experimental arrangement are presented. The
QR code and download this article results show that the effectiveness of the UAV method is clear in terms operating time. Parameters
such as coverage area, spraying span, size and uniformity of droplet are calculated by the analytical
method and compared with those provided by the manufacturer and experimental results from
which to evaluate the effectiveness of using UAV in pesticide spraying. Different nozzle layouts that
can lead to different spraying effects are analyzed based on experimental results. The specifications
and characteristics of the pump system are tested against different power levels to ensure the re-
ality of the operating system. Droplet size, flying altitude on sprayed object and horizontal wind
speed are also discussed in evaluating spraying efficiency. The results of this study show that the
method of using UAV gives 20 times more productivity than the manual method without reducing
the effectiveness of pest control.
Key words: Drone, spraying UAV, droplet size, spraying span
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