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The collision of droplets on solid surfaces is widely used in oil and gas industry, surface painting, hot
surface cooling and spraying of agricultural products. In the present study, the spreading factor of Boger
non-Newtonian fluid is experimentally investigated on the dry solid surface such as an acrylic
(Plexiglas) and stainless steel sheet and is compared with Newtonian droplets (water and glycerin). The
plates of Plexiglas and stainless steel both have a hydrophilic surface. In this research, the Newtonian
and non-Newtonian fluids droplets collapse at two heights of 27 and 47 cm from the dry solid surface
and are examined in the range of Weber numbers 245 < We < 538. The purpose of this study is to
investigate the effects of contact velocity on the spreading factor of non-Newtonian and Newtonian
droplets during the collision. The results of this study show that with the growth of Weber number
(increasing contact velocity), the maximum value and velocity of spreading and receding are increased
for the Newtonian or non-Newtonian droplets. Also, with increasing the viscosity of droplets, the value
and velocity of spreading and receding are decreased for the Newtonian and non-Newtonian droplets.
By increasing the velocity of collision on the Plexiglasas surface (raising the Weber number) up to 32%,
the maximum value of droplets spreading is increased 22, 31 and 20 percentage respectively for the
fluids of Boger, water and glycerin.
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Fig. 1 Schematic plan of the used equipment in this experiment
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Fig. 3 Test of surface tension for the water droplet
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Table 5 The values of dimentionless numbers for Newtonian and non-
Newtonian droplets
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Table 3 The values of storage modulus and loss modulus for different
angular frequencies

w(s) ¢'(Pa) G (Pa)
Slagly U5 0dd 035 Jge a8) 9 Jyoe
3.26 0.099 0.372
2.82 0.093 0.367
2.44 0.080 0.350
211 0.082 0.322
1.83 0.082 0.297
1.58 0.072 0.277
1.37 0.075 0.257
1.19 0.065 0.2393
1.03 0.065 0219
0.887 0.061 0.205
0.768 0.053 0193
0.664 0.050 0.172
0575 0.056 0.168
0.497 0.046 0.158
0.43 0.028 0.148
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Fig. 4 The schematic of the generalized Maxwell model for viscoelastic
fluid
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Table 4 The values of relaxation time and viscosity for different modes

- - - 7, (Pas) A (s) Mode No (i)
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We,
520 545 425 We, 2.76 0.0148 2
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Fig. 10 Spreading factor of droplets on the steel plane with the velocity
of 2.30 m/s
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Fig. 5 spreading factor of droplets on the Plexiglas plate with the
velocity of 2.30 m/s.
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Fig. 6 spreading factor of droplets on the Plexiglas plate with the
velocity of 3.03 m/s
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Fig. 7 The Boger droplet collision with a Plexiglas plane (We = 530)
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Fig. 8 The water droplet collision with a Plexiglas plane (We = 430)
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Fig. 11 Spreading factor of droplets on the steel plane with the velocity
of 3.03 m/s

Al %0 3.03 ey b ol amas (g9, Ol a8 5SS co o 11 K0

8 Sabaer b lake S 4 o, slp Y Olej e i elS
Comd) Sl okl gl (Sub oy 5 (Sabper yier polie Cosl iy
SVl b amslio ) 51 o5 jlaw 3 Sy (2 e85 5L ka5 @
e 3,5 o)Ll 3 2 Jgaz 53 o5 psbilen aila (2l 5 5L
b6 JSo o el ST corgd e s 1490 o el S b )
AN (S5 as Jeil amis (59) 9,550 Se e Gie )y 32 Sl
oAbl Gl o) 18 lie 4 Shojlad 6l By o e
Iy 20,0 30 515 flime 4 s (G0d) (ppmmddS 9 OF Sl (sl

A o L

S 5 4omd -5
o Dk g 055y Sy gl B (@Bl dalllas cpl o
3Ky 0 Jetal g (oIS (oS sl (595 5L (gl 0 )ld B S
29 Slael 03gazme (sl g 3,95 a5l 6y Bl AT 5 27 glis )l 9o
duglis (ppacdS g O (g O3 b 5 o0 o)y 245 < We < 538
5l o )le aods el udod ol b aileads

Aty e (W sae (2al38D) 3,55 2 S (00,9 32 al3l L -
20 531 22 lje & S Fh GrpeelS 5 O L Sl (S iy
koo Gl ae )

ey d Gl (S oaSly o b 3j95 5 5l am S o)kad -
S 5003 B2 B L g 0ph e ez o] (Sadiisy kb Sl
oRIPl (Sadasy Jhd mShe l ey 5B (Sadeer cnl w95 n
o 3l T (Fabgaz oy 0B 3505 St pu alple oo
cayd ode S8z 53 plies 1B 0yl 593 5 Lo (g 3ls (S
Syl ol o s

A8 Sl 00,09 liee 4 Sl o b 3595 5 5l a5 okad -
Shld sl (Sadger ke WS I )5 95d o gex ol (Sdiy
Lol (Sadid sl Sl 00,03 951 L plp oo far (oS 5 &
]

e (el 5 S (Sl Dloxio gl 95 (S 053 (sl -
Vb e Jdsay gl g ool 0T 9,95 5 S 5] Jis (SaBipor 5

152


https://dorl.net/dor/20.1001.1.10275940.1397.18.3.50.1
https://mme.modares.ac.ir/article-15-11219-fa.html
http://www.tcpdf.org

