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Abstract: Within the spraying process, the compact jet
of solution coming from a limited space, namely the
nozzle body or spraying device, is transformed in
droplets by liquid dispersion in space, under a certain
angle, at a speed able to defeat the internal cohesion
forces of liquid dispersed. The jet spraying angle is the
angle of cone formed from the tangents to jet contour,
which intersect in the nozzle hole. The spraying angle
and jet penetration represent the liquid distribution on
spraying surface. The spraying angle mostly depends on
type and size of the duzzle. Pressure of liquid has a
significant effect on size of spraying angle. Within this
paper, a mathematical model characterizing the
sprayers’nozzle jet angle depending on working process
parameters, is presented.
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INTRODUCTION

The biphasic flow is a type of flow that appears in
immiscible liquid-gas systems. It is a particular case of
multiphasic flow. It is often met in nature, the most cogent
case being the rain drops fall. In practice, this process is
exemplified by the spraying process.

Spraying is the decomposition of the liquid coming in
fine droplets (sized between a few micrometers and
several hundreds of micrometers, mainly determined by
the spraying environment), when the liquid passes
through a nozzle at a certain pressure. These droplets
leave the spraying nozzle at a certain pressure and then
they are decelerated due to friction with air, the liquid
superficial tension forces being annulled by internal and
external factors, the structure of a sprayed jet being of
the form represented in figure 1 [7].

Blobs/Ligaments/
Droplets =

Injection
Nozzle

Atomisation
Region

Dense Spray
Region

Abstract: Tn cadrul procesului de pulverizare, jetul compact
de solufie ce iese dintr-un spafiu limitat, reprezentat de
corpul duzei sau pulverizator, este transformat intr-un jet de
picaturi, prin dispersarea lichidului in spafiu, sub un anumit
unghi, la o viteza capabild sé invinga forfele de coeziune
internd a lichidului dispersat. Unghiul de pulverizare a jetului
este unghiul conului format din tangentele la conturul jetului,
concurente in orificiul duzei. Unghiul de pulverizare, ca si
penetratia jetului, ilustreaza distributia lichidului pe suprafata
de stropit. Unghiu/ de pulverizare depinde in mare masura
de tipul si mérimea orificiului duzei. Presiunea lichidului are
un efect semnificativ asupra méarimii unghiului de pulverizare.
In cadrul lucrérii se prezintd un model matematic care
caracterizeaza unghiul jetului la duza pentru masginile de
stropit in functie de parametrii procesului de lucru.

Cuvinte cheie: duze, unghiul jetului de pulverizare,
masini de stropit, analiza dimensionala.

INTRODUCERE

Curgerea bifazica este un tip de curgere ce apare n
sisteme lichid-gaz nemiscibile. Este un caz particular de
curgere multifazica. Aceasta este intalnita pe scara larga in
natura, cel mai concludent caz fiind caderea picaturilor de ploaie.
Tn practica, este exemplifica prin procesul de pulverizare.

Pulverizarea este procesul de descompunere a unei
vane de lichid in picaturi fine(dimensionate intre cétiva
micrometri si cateva sute de micrometri, determinate in
principal de mediul de pulverizare), la trecerea acestuia
printr-un ajutaj (duza), la o anumitd presiune. Aceste
picaturi ies din duza de pulverizare la o anumita viteza si
sunt apoi decelerate datorita frecarii cu aerul, fortele de
tensiune superficiala a lichidului, fiind anulate de factori
interni si externi, structura unui jet de lichid pulverizat
avand forma din figura 1 [7].

Droplets

Dilute Spray
Region

Fig. 1 — Structure of a jet of sprayed liquid [7]

The liquid fraction is dominant in the first area, being
decomposed in bubbles and ligaments (non-spherical
particles of liquid); in the second area (intermediary), of
dense spray, the liquid fraction is less important, because

59

Fractiunea lichida e dominanta in prima zona, lichidul
fiind descompus 1n bule si ligamente (particule de lichid
non-sferice), cea de-a doua zona (intermediara), de
pulverizare densa, fractiunea lichida are o pondere mai
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a secondary fragmentation takes place and interactions
of droplets/droplets appear, such as collisions. In the
third area, that of diluted spraying, the spherical
droplets well shaped, which are predominant,
powerfully ineract with the air turbulent jet. The spray
mostly depends on nozzle pressure, liquid flow, nozzle
geometrical charactersitics, viscuousity and density of

the liquid [1, 3].

Hydraulic spray is obtained at liquid forced passing
through the calibrated orifices (nozzles), in case of
machines applying phytosanitary treatments in field being
performed:

- Through hydraulic spraying nozzles with projected
jet (plane conical jet or nozzles with indirect
projected jet);

- Through hydraulic nozzles with two jets that hurt one
another, achieving this way the dispersion;

Through vortex nozzles, also named tangential
nozzles, where the liquid is allowed to have a circular
movement in a chamber located before the calibrated
hole. [4, 12].

MATERIAL AND METHOD

The physical spraying phenomenon is not completely
elucidated, although it was studied during the last
decade, because there is not any general theory that
allows to determine the main characteristics of liquid
sprayed jet for different types of nozzles [7, 9].

Therefore, the main characteristics of liquid sprayed
jet, namely the fine spraying , distribution uniformity
according to droplets size, spatial distribution of liquid
flow and spraying angle are experimentally expressed
using suitable apparata.

In conclusion, the spray studying is experimentally
performed, being introduced in model study. Based on
similarity theory, the results obtained through dynamic
systems, may be generalized.[10] For transposing the
models results, it is necessary that numerical values of
invariants, that characterize the phenomenon, be
identical and the univocity conditions, too. Deduction of
invariants is based on a thorough study of phenomenon
development, knowing the contour conditions, or starting
from the equation of decomposition of liquid sheet and
using dimensional analysis method.

This method is based on fundamental theorem of
dimensional analysis, theorem T1, referring to the fact that
the terms of a physical relation should be homogenous,
namely have the same measuring units and the same
power of fundamental sizes [12].

The spraying angle is the angle of jet cone and
indicates its flaring. The spraying angle dimension
depends of density of liquid flow and represents the
measure of tangential and axial components of liquid
droplets speed [11, 13].

The spraying angle mostly depends on type and size
of nozzle hole.

Pressure of liquid significantly influences the size of
spraying angle. In practice, the nozzle is also marked
with the size of spraying angle [5,6], which is
fundamental for dimensional analysis, theorem [T,
referring to the fact that the terms of a physical relation
should be homogenous, namely have the same
measuring units and the same power of fundamental
values [12].
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mica, deoarece are loc o fragmentare secundara si apar
interactiuni picaturd/ picturd, cum ar fi coliziunile. Tn
zona trei, cea de pulverizare diluata predomina picaturile
sferice, bine formate, care interactioneaza puternic cu
jetul turbulent de aer. Pulverizarea depinde Tn mare
masura de presiunea prin duza, de debitul de lichid, de
caracteristicile geometrice ale duzei, de vascozitatea si

densitatea lichidului.[1, 3]

Pulverizarea hidraulica se obtine la trecerea fortata a
lichidelor de stropit prin orificii calibrate (duze), Tn cazul
maginilor de aplicat tratamente fitosanitare in cémp
realizandu-se:

- prin duze de pulverizare hidraulica cu jet proiectat
(jet plat jet conic direct proiectat sau duze cu jet
indirect proiectat);

- prin duze hidraulice cu doua jeturi care se lovesc
intre ele, realizaAndu-se astfel dispersia;

- prin duze de turbionare, denumite si duze tangentiale,
unde se permite lichidului sa i se imprime o migcare
circulara intr-o camera plasata fnaintea orificiului
calibrat. [4, 12]

MATERIAL S| METODA

Fenomenul fizic de pulverizare nu este pe deplin
elucidat, desi acesta a fost studiat in ultimul deceniu
neexistdind o teorie generala care sa permita
determinarea caracteristicilor de baza ale jetului de
lichid pulverizat pentru diverse tipuri duze.[7, 9]

De aceea caracteristicile de baza ale jetului de lichid
pulverizat, adica finetea de pulverizare, uniformitatea
distributiei dupa dimensiuni a picaturilor, distributia
spatiala a fluxului de lichid si unghiul de pulverizare se
exprima experimental folosind aparatura adecvata.

Studierea procesului de pulverizare se face deci pe
cale experimentald, introducindu-se studiul pe model. Pe
baza teoriei similitudinii, se pot generaliza rezultatele
obtinute pe sisteme dinamice asemenea.[10] Pentru
transpunerea rezultatelor de pe modele este necesar ca
valorile numerice ale invariantiilor, care caracterizeaza
fenomenul, sa fie identice, iar conditile de univocitate
asemenea. Deducerea invariantjilor se face pe baza unui
studiu aprofundat al desfasurarii fenomenului, cunoscind
conditile de contur, sau pomind de la ecuatia descompunerii
panzei de lichid si folosind metoda analizei dimensionale.

Aceasta metoda se bazeaza pe teorema Aceasta
metoda se bazeaza pe teorema fundamentala a analizei
dimensionale, teorema [, ce se refera la faptul ca
termenii unei relatji fizice sa fie omogeni, adica sa aiba
aceleasi unitati de masura si aceleasi puteri ale marimilor
fundamentale [12].

Unghiul de pulverizare este unghiul conului jetului si
indica evazarea acestuia. Marimea unghiului de
pulverizare este dependenta de densitatea fluxului de
lichid si este masura componentelor tangentiala si axiala
ale vitezei picaturilor de lichid [11, 13].

Unghiul de pulverizare depinde Tn mare masura de
tipul si marimea orificiului duzei.

Presiunea lichidului are un efect semnificativ asupra
marimii unghiului de pulverizare. In practicd duza are
marcata pe ea si marimea unghiului de pulverizare [5, 6].
fundamentala a analizei dimensionale, teorema I, ce se
refera la faptul ca termenii unei relafii fizice sa fie
omogeni, adica sa aiba aceleasi unitati de masura si
aceleasi puteri ale marimilor fundamentale [12].



Vol.46, No.2 / 2015

1kPa

¥ 650 7

58 cm

- -
e Ll

INMATEH:-- csdq ricultural anqmcctmq

2KkPa
46
cim
l A 800 v
76 cm

.

o -
i L

Fig. 2 - Reduction of spraying angle at the same time with pressure diminishing [12]

RESULTS

As a general rule, fluids more viscuos than water
form smaller spraying angles, while liquids with lower
superficial tension disperse at larger angles. A
diminishing of spraying angle by 2...10% leads to a
non-uniformity of distribution along the length of spray
gun.

At the same time, the superficial tension size leads to
icreasing/diminishing of droplets and spray angle, related
to its dimension [2; 8].

The most favourable splitting of jet is given for the
ratio:

A

c

where: A — oscillation wave length
dc - jet diameter.

Study of decomposition of liquid can be made by the
method of smallest perturbations, method of probable
hypotheses and method of dimensional analysis.

For establishing the physical relations, of connection
between the sizes used to describe the physical
phenomena, the dimensional anaysis can be used. This
method is based on fundamental theorem of dimensional
analysis, theorem [, of Vaschy-Buckingham. According
to it, the physical or pysico-chemical processes can be
described through functions of independent similarity
criteria. which can form with variables controlling the
process. Those criteria that can not be expressed
through arithmetic combinations of other criteria are
considered to be independent.[12]

Therefore, if a process is determined by n dimensional
variables :

X1, X2, X3... Xn
It can be expressed by a criteria function of general form:
f(|'|1, |-|2, Ms... nn-m) =0

Dimensional analysis is the study of relations that
describe the physical phenomena. It is based on
dimensional homogeneity that must be respected by
theory of rational relations and empirical relations. This
characteristic refers to the fact that the terms of a
physical relation should be homogeneous, namely to
have the same measuring units and fundamental
measurements power [1].

The general dimensional analysis is connected to
cases which, in restricted dimensional analysis lead to
equation systems between the dimension exponents and
size undetermined exponents.

Applying the theorem Tl (number of independent
criteria from criteria function is given by the difference n-r,
where n is the number of dimensional variables and r is

— =442
d
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REZULTATE

In general, lichidele mai vascoase ca apa formeaza
unghiuri de pulverizare mai mici, n timp ce lichidele cu
tensiune superficiala mai joasa decat apa se disperseaza
la unghiuri mai largi. O scadere a valorii unghiului de
pulverizare cu 2...10% conduce la o neuniformitate a
distributiei pe lungimea lancii de pulverizare.

De asemenea, marimea tensiunii superficiale conduce
la marirea / micsorarea picaturilor si a unghiului de pulverizare
dupa cum aceasta este mai mare, respectiv mai mica [2; 8].

Situatia cea mai favorabila de descompunere a jetului
este pentru raportul:

1)

unde: A - lungimea de unda a oscilatiei
dc - diametrul jetului.

Studiul descompunerii panzei de lichid se poate face
prin metoda micilor perturbatii, metoda ipotezelor
probabile si prin metoda analizei dimensionale.

Pentru stabilirea relatjilor fizice, a legaturii care exista
intre marimile utilizate la descrierea fenomenelor fizice,
poate fi utilizatd analiza dimensionala. Aceastd metoda
se bazeaza pe teorema fundamentald a analizei
dimensionale, teorema [1, a lui Vaschy-Buckingham.
Conform acestei teoreme, procesele fizice sau procesele
fizico-chimice pot fi descrise prin functii ale criteriilor de
similitudine independente ce se pot forma cu variabilele
care controleaza procesul. Se considera ca sunt
independente acele criterii care nu pot fi exprimate prin
combinatii aritmetice ale altor criterii.[12]

Astfel daca un proces este determinat de n variabile
dimensionale:

X1, X2, Xa... Xn
acesta poate fi exprimat printr-o funciie criteriala de
forma generala:

(M1, M2, Ma... Ma-m) =0

Analiza dimensionala este studiul relatijilor care descriu
fenomenele fizice. Ea se bazeaza pe proprietatea de
omogenitate dimensionala care trebuie sa fie respectata
de toria relatiile rationale si se urmareste sa fie
respectata de relatile empirice. Aceasta proprietate se
refera la faptul ca termenii unei relaiii fizice sa fie
omogeni, adica sa aiba aceleasi unitali de masura si
aceleasi puteri ale marimilor fundamentale [1].

Analiza dimensionalda generala este Tn legatura cu
cazurile care, in analiza dimensionala restrinsa conduc la
sisteme de ecuatii intre exponentii de dimensiune si
exponentii de marime nedeterminate.

Aplicandu-se teorema [l (numdrul de criterii
independente din functia criteriala este dat de diferenta
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the rank of dimensional matrix, which is equal to number
of fundamental measurements, according to which the
analyzed variables can be expressed), the following
dimensionless equalities related to average diameter of
droplets dm and distribution constant n, can be written:
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n-r, unde n este numarul variabilelor dimensionale iar r
este rangul matricei dimensionale, care este egal cu
numadrul marimilor fundamentale in functie de care se pot
exprima variabilele luate in analizd), se pot scrie
urmatoarele egalitati adimensionale relative la diametrul
mediu al picaturilor dm i constanta de distributie n:

2
Ao _ [ PV poty Py 1y @
1 ’ ' ’
0 o w oA
2
n=F ’OQWdO piod, Py Ty
2 1 2 1 '
o m P
3_m:F1(VVe,Lp,M,N) S
0
n="F,W,L,,M,N)
Restricted  dimensional  analysis takes into Analiza dimensionalda restransa ia in considerare

consideration the following function of m* = 8 variables:

f(D1V,p|!a!77|l p,pg,O'):O

where:

D — nozzle diameter;

v —liquid relative speed to the environmental gas;

pi-liquid density;

a — jet angle;

i — dynamic viscosity of the liquid;

p — liquid pressure;

pg —gas density;

o — liquid superficial tension.
and, D, v, pi are fundamental values.

The following dimensionless complexes were

introduced ([T, Iz, ITs, ITa, Is):

urmatoarea functie de m* = 8 variabile:
4)

unde:

D — diametrul duzei;

v — viteza relativa a lichidului fata de gazul inconjurator;

pi - densitatea lichidului;

a — unghiul jetului;

i — vascozitatea dinamica a lichidului;

p — presiunea lichidului;

pg — densitatea gazului;

o — tensiunea superficiala a lichidului.
iar, D, v, pi sunt marimi fundamentale.

S-au introdus urmatorii complexi adimensionali (IT1,

I12, I3, 114, ITs):

o
Dxlvxz X3 X1y, % X3 X1y, %o X3
e D*v™ p, e D*v™ p,
Dimensional matrix of variables for the 3 fundamental Matricea dimensionala a variabilelor pentru cele 3
sizes is: marimi fundamentale este:
X, Xy X
Xy Xy g
Xy Xz X3 (6)
D v p a n p p, a
L 1 1 -3 0 -1 -1 -3 1
M o o 1 o0 1 1 1 1
T 0 -1 0 0 -1 -2 0 -2
System of dimensional linear equations that expresses Sistemul de ecuatii dimensionale liniare care exprima
the homogeneity condition for dimensionless complex conditia de omogenitate, pentru complexul adimensional
My, is: M2, este:
(L) X1+X2—3x3=-1
(M) x3=1 @
(T) -x2=-1
Solutions x1 = 1 are obtained ; x2 =1 ; x3 =1 and it Se obtin solufiile x1 =1 ; x2 = 1; x3 =1 si rezulta:
results:
Ui
I, =—
2 Dvp, (8)

System of dimensional linear equations that expresses
the homogeneity condition for dimensionless complex
M3, is:

Sistemul de ecuatii dimensionale liniare care exprima
conditia de omogenitate, pentru complexul adimensional
M3, este:

62
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X1 +X2—=3x3'=-1

(M) x3=1 9)
)] X' ==
Solutions x1' = 0 ; x2' = 2 are obtained ; x3' = 1 and it Se obtin solutiile x1'= 0 ; x2'=2; x3' = 1 si rezulta:
results:
p
I =—— (10)
Ay

System of dimensional linear equations that expresses
the homogeneity condition for dimensionless complex
[s, is:

Sistemul de ecuatii dimensionale liniare care exprima
conditia de omogenitate, pentru complexul adimensional
s, este:

(L) X1 +X2'—3x3'=0
(M) X3 =1 1)
(M —X2'=—
Solutions x1" = 1 ; x2" = 2 are obtained; x3" = 1 and it Se obtin solutiile x1"=1; x2" =2 ; x3"= 1 gi rezulta:
results:
o
I15=
szpl (12)
So that: @1(Mg,M2,M3,M4, Ms) = 0. asa incat: @1(M1,M2,Ms,M4, Ms) = 0.
or sau
M1 = @1(M2,M3,M4, Ms) * (13)
namely: adica:
Ul p Py o 14
2 2
a=¢,( Dvp vip, p Dv Py
Dimensionless complex IMi: Complexul adimensional IM1:
arrbyyCc d
I, = KI5 ITTT, I (15)

Combinations between dimensionless complexes are
made so that a physical value, easily to vary in a single
complex, appears, namely v, which can be varied. So,
the dimensionless complexes [z, I3 si s, aiming to
eliminate v , are combined and then the new complexes
M2, M3 $i M5 appear:

2 2

Se fac combinatii intre complexii adimensionali, astfel
incat sa apara o marime fizicd usor de variat intr-un
singur complex, in cazul de fata v, care poate fi variata.
Astfel, se combina complexii adimensionali M2, M3 si s,
care sa-| elimine pe v si apar noii complexi 2, M3 si Ms:

2

n_n DVp_ n
L 2= = (16)
II,_11;, DVvp o Dp,o
I, __p Dv'p _pD 17)
I, _T1, Vip, o o
o V o 1
g IA_% (18)
s_11, Dvip p pD I,
Relation (13) becomes: Relatia (13) devine:
I, = kln'g H.g HZH'S (19)
but, dar,
I1, =2 _ const. = kl(&)° =k (20)
P |
So, deci,
1 —d
I, = KI5 T IT' = KIT3 1% (H—j = KI5 1% 21)
3

It is noted: b-d = e = ct. and it results:

63

Notam: b-d = e = ct. si rezulta:
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IT, = KIT 17 (22)

namely:

2 )\ e
okl Mo (p_Dj
Dp,

Assuming that the liquid used is water, the values of
parameters ni, o, pi, can be considered constant, so that
the angle size depends only on working pressure and
nozzle diameter, according to the following relation:

adica:
(23)

o

In ipoteza ca lichidul utilizat este ap&, valorile
parametrilor ni, o, pi, Se considera constante, astfel incét,
marimea unghiului va depinde doar de presiunea de
lucru si diametrul duzei, conform urmatoarei relatji:

a=kp*D’ (24)

Starting from relation (24) and data obtained from
tests, using the same liquid, the function (25), with two
variable working values, namely the working pressure
and nozzle diameter, results:

Pornind de la relatia (24) si datele obtinute din
experimentari, utilizadnd acelasi lichid, rezulta functia (25),
cu doua marimi de lucru variabile: presiunea de lucru si
diametrul duzei:

Table 1
Evolution of jet depending on working pressure and nozzle diameter

No of measurements, N Nozzle diameter [m] Pressure [bar] Angle [°]
0 1x10* 1 83.8
1 1x10* 2 102.644
2 1x10* 3 109.548
3 1x10* 4 112.634
4 1x10* 5 118.442
5 2x10* 1 85.05
6 2 x10* 2 106.736
7 2x10* 3 115.796
8 2 x10* 4 127.972
9 2x10* 5 129.756
10 3 x10* 1 87.566
11 3x10* 2 100.174
12 3x10* 3 110.546
13 3 x10* 4 114.38
14 3x10* 5 118.464
15 4 x10* 1 90.632
16 4 x10* 2 102.404
17 4x10* 3 112.91
18 4 x10* 4 117.652
19 4x10* 5 122,254
20 5x 10* 1 84.284
21 5x 10* 2 94.832
22 5x 10* 3 105.61
23 5x 10* 4 113.744
24 5x10* 5 117.974
25 6 x10* 1 88.654
26 6 x 10* 2 99.27
27 6 x 10* 3 108.3
28 6 x 10* 4 114.668
29 6 x 10* 5 122.364

X y
D
F(k,x,y,P,D)=k || = (25)
Po) \ Dy

In order to emphasize the dimensionless character of
nozzle angle size, the working pressure and nozzle
diameter were expressed in equation (25) as a report of
respective values per their initial values Po si Do:

P, =1

Pentru a se evidentia caracterul adimensional al
marimii unghiului la duza, presiunea de lucru si diametrul
duzei au fost exprimate in ecuatia (25) ca un raport al
marimilor respective pe valorile lor initiale Po si Do:

(26)

D, =0.0001 (27)

In order to obtain the values of coefficients k, x and y
we propose the functional N(k,x,y) as a sum of
differences between the values obtained applying
function F and real values measured ai, all squared.

In scopul obtinerii valorilor coeficientilor k, x si y
propunem functionala N(k,x,y) ca o suma a diferentelor
dintre valorile obtinute aplicand functia F si valorile reale
masurate ai, toate ridicate la patrat.
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It results the function as : Rezulta functia de forma :
N (28)
2
N(k,x )= [f(kxy pid)-(a)]
i=1
Initial calculation conditions are: x = 1; y = 1; k = 1.5. Conditiile initiale de calcul sunt: x =1;y=1; k = 1,5.
Using Mathcad program, the function N(k,x,y) is Utilizadnd programul Mathcad, se minimizeaza funciia
minimized: N(K,x,y):
F. = MINIMIZE (N, k, X, y) (29)
And it results: si rezulta:
k=1,537
x=0,21
y=-9,956 x 103
In the following table, the value of spraying angle, In tabelul urmator se prezinta valoarea unghiului jetului
measured by comparison with spraying jet angle value de pulverizare masuratd comparativ cu valoarea
estimated, is shown, by applying function F with unghiului jetului de pulverizare estimat prin aplicarea
calculated coefficients k, x and y functiei F cu coeficientii calculati k, x si y.
Table 2
Measured and estimated values of spraying jet angle
Den. No. [of] (O) Acalculated [0]
0 83.8 88.07
1 102.644 101.898
2 109.548 110.973
3 112,634 117.897
4 118.442 123.565
5 85.05 87.464
6 106.736 101.197
7 115.796 110.209
8 127.972 117.086
9 129.756 122,.715
10 87.566 87.112
11 100.174 100.789
12 110.546 109.765
13 114.38 116.615
14 118.464 122.22
15 90.632 86.863
16 102.404 100.501
17 112.91 109.452
18 117.652 116.281
19 122.254 121.871
20 84.284 86.67
21 94.832 100.278
22 105.61 109.209
23 113.744 116.023
24 117.974 121.6
25 88.654 86.513
26 99.27 100.096
27 108.3 109.011
28 114.668 115.813
29 122.364 121.38
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Fig. 3 — Evolution of jet angle for the two values (estimated and measured)
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Definition of correlation coefficient: Definitie coeficient de corelatie:

> (x=x)y-y) (30)

Correl(X,Y) = - -
V2 =X 2 (y-y)

Tn figure 3 are presented as graphic the values of jet in figura 3 se prezintéd grafic valorile unghiului jetului
angle obtained experimentally and which were estimated. obtinute experimental si estimate. Calculand valoarea
Calculating the value of correlation coefficient R between coeficientului de corelatie R intre cele doua seturi de date
the two sets of data, the value of 0.95579 is obtained, se obtine valoarea de 0,95579 ceea ce indica o corelare
indicating a direct correlation between them, fact directa intre ele, fapt confirmat si de diagramele din
confirmed by diagrams from figure 4. figura 4.

Module of difference between the value obtained Modulul  diferentei  dintre  valoarea  obtinuta
experimentally and minimized value, is calculated experimental si valoarea minimizatd se calculeaza
according to formula (31) and introduced in formula (32) conform formulei (31) si se introduce in formula (32)
for calculating the maximum deviation resulted between pentru calculul abaterii maxime rezultate intre cele doua
the two sets of data: seturi de date:

(31)
2
A= (acalculal_ai)
. (32)
w =12.99%
min(e, )

In the following figures, the dependence of spraying jet In figurile urmatoare se prezintd grafic dependenta
angle, eperimentally measured and estimated afterwards unghiului jetului de pulverizare masurat experimental si
depending on input data (working pressure and nozzle mai apoi gst!mate in funct_le de datele de intrare: presiune
diameter) is presented as a graphic. de lucru si diametrul duzei.

156
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50—y
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Fig. 4 - Variation of spraying jet angle according to working pressure and nozzle diameter (data experimentally obtained)
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Fig. 5 - Variation of spraying jet angle according to working pressure and nozzle diameter (interpolated data)

CONCLUSIONS

Assuring a mximum efficiency of phytosanitary
treatments in agricultural crops is possible by
manufacturing sprayers equiped with high performance
parameters spraying systems.

The repartition deviations at stand test are inherent
even for a new nozzle, but they must frame within the
suitable limits that should not affect the fragmentation
repartition on working width of ramp, where nozzles
repartitions are overlapping, and deviation of
overlapping values should not surpass +5%.

Using the function proposed, it can be estimated with
high precision the evolution of spraying jet according to
working pressure and nozzle diameter. Therefore, this
information can be useful when calculating the covering
degree and rate of phytosanitary substance used for
different crops.

For the present model, only two values have been
taken into account, namely nozzle pressure and flow,
measurements being performed with water as liquid. In
order to continue the researches, three variable sizes will
be introduced in the model: viscosity and density of the
liquid and its temperature, in this case using the
phytosanitary solutions for tests.
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CONCLUZII

Asigurarea unei eficiente maxime a tratamentelor cu
substante fitosanitare in culturile agricole de camp este
posibila prin realizarea unor masini de stropit echipate cu
sisteme de pulverizare cu parametri superiori in procesul
de lucru.

Abaterile de repartiie, la incercarea pe stand, sunt
inerente chiar si pentru o duza noua Tnsa acestea trebuie
sa se finscrie in limite care sa nu afecteze repartitia
fragmentatiei pe latimea de lucru a rampei, unde
repartitile duzelor se suprapun, iar abaterea valorilor de
suprapunere sa nu depaseasca +5%.

Folosind functia propusa se poate estima cu o precizie
destul de ridicata evolutia unghiului jetului de pulverizare
in functie de presiunea de lucru si de diametrul duzei.
Astfel aceasta informatie poate fi utila in calculul gradului
de acoperire si al normei de substanta fitosanitara
folosita de utilizator pentru diverse culturi.

Tn modelul luat in calcul s-au presupus ca variabile n
timp doar doua marimi: presiunea si debitul duzei,
masuratorile realizadndu-se prin utilizarea ca lichid a apei.
Pentru continuarea cercetarilor se vor introduce in model
trei marimi variabile: vascozitatea si densitatea lichidului
si temperatura acestuia  folosindu-se pentru
experimentari, in acest caz, solutji fitosanitare.
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