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RÉSUMÉ

Drop impact is important for numerous industrial processes. The recent progress in investigations of drop impact
on heated solid surface covers the processes near and above the boiling temperature of the liquid. There is a gap in
understanding of drop dynamics for the substrate temperature below the liquid boiling point. We conduct a detailed
study of the interaction of the water drop of 10 μl impacting on a heated sapphire plate with a temperature varied within a range of 23–135°C. Characteristic stages of drop interaction with a substrate at various temperatures are identified, namely impact, spreading, rollback, one liquid column splashing, microdrops detachment, formation, stabilization, breakup, boiling, and evaporation. We show that the spreading time and maximal spreading diameter of the droplet are dominated by inertia and practically independent of the temperature. The influence of the temperature on viscosity dissipation, which limits the maximum spreading diameter, is not significant. However, the temperature rise leads to a considerable decrease of the liquid column contact diameter and to an increase of the liquid column height at the splashing stage. It is revealed that the contact line velocity at the rollback stage depends on temperature. Microdrop detachment from the liquid column is observed for a substrate temperature of 60–100°C. Beginning from the substrate temperature of 100°C, the liquid column height is decreased again. The most important observation is the drop breakup into several sessile microdrops just after the spreading for 135°C, which prevents the rollback and rebound. We show the possible importance of the Marangoni force for thin liquid film breakup and detect the presence of microbubbles, which is also potentially important for breakup.




MOTS CLÉS: drop impact, heating, spray cooling, high-speed imaging, drop spreading, secondary droplets, rupture, Marangoni, surface tension, microbubbles


CITÉ PAR

	

Gatapova E Ya, Evaporation of microdroplet on a heated plate at 408 K, Journal of Physics: Conference Series, 1105, 2018.
Crossref



	

Misyura S.Y., Volkov R.S., Filatova A.S., Interaction of two drops at different temperatures: The role of thermocapillary convection and surfactant, Colloids and Surfaces A: Physicochemical and Engineering Aspects, 559, 2018.
Crossref



	

Ma Qiang, Wu Xiaomin, Li Tong, Chu Fuqiang, Droplet boiling on heated surfaces with various wettabilities, Applied Thermal Engineering, 167, 2020.
Crossref



	

Gatapova Elizaveta Ya., Temperature-dependent viscosity effect on drop impact dynamics, THERMOPHYSICS 2020: 25th International Meeting, 2305, 2020.
Crossref



	

Gatapova Elizaveta Ya., Gatapova Kyunney B., Bubble dynamics in thin liquid films and breakup at drop impact, Soft Matter, 16, 46, 2020.
Crossref



	

Al-Muzaiqer Mohammed A., Kolegov Konstantin S., Ivanova Natalia A., Fliagin Viktor M., Nonuniform heating of a substrate in evaporative lithography, Physics of Fluids, 33, 9, 2021.
Crossref



	

Gigola T G, Cheverda V V, Karchevsky A L, Kabov O A, An experimental investigation of the heat transfer dynamics during drop impact onto a liquid layer, Journal of Physics: Conference Series, 1867, 1, 2021.
Crossref



	

Khandekar Sameer, Sahu Gopinath, Muralidhar K., Gatapova Elizaveta Ya, Kabov Oleg A., Hu Run, Luo Xiaobing, Zhao Liang, Cooling of high-power LEDs by liquid sprays: Challenges and prospects, Applied Thermal Engineering, 184, 2021.
Crossref



	

Minakov Andrey V. , Kuznetsov Viktor A., Pukhovoy M.V. , Kabov Oleg A. ,
NUMERICAL SIMULATION OF IMPACT INTERACTION BETWEEN A DROP AND A HEATED SUBSTRATE: THE EFFECTS OF LIQUID EVAPORATION AND CONJUGATE HEAT TRANSFER
, Interfacial Phenomena and Heat Transfer, 10, 1, 2022.
Crossref



	

Tkachenko Pavel P., Islamova Anastasya G., Shlegel Nikita E., Strizhak Pavel A.,
EFFECT OF GAS PRESSURE AND TEMPERATURE ON THE REGIMES OF LIQUID DROPLET COLLISIONS
, Interfacial Phenomena and Heat Transfer, 10, 1, 2022.
Crossref










Choose an option to locate/access this article




Accès via votre login
Acheter PDF $45.00














1827 Vues d'articles


682 Téléchargements d'articles

Métrique




1827
VUES


682
TÉLÉCHARGEMENTS



10
Crossref

CITATIONS


Google
Scholar
CITATIONS





Articles avec un contenu similaire:




Bouncing Dynamics of a Binary Solution Droplet in the Leidenfrost State
Proceedings of the 27th National and 5th International ISHMT-ASTFE Heat and Mass Transfer Conference December 14-17, 2023, IIT Patna, Patna-801106, Bihar, India, Vol.0, 2024, issue 

Susmita  Dash, Pranjal  Agrawal







MIXING AND WALL HEAT TRANSFER DURING VERTICAL COALESCENCE OF DROPS PLACED OVER A SUPERHYDROPHOBIC SURFACE
Interfacial Phenomena and Heat Transfer, Vol.8, 2020, issue 3

Sameer Khandekar, Krishnamurthy Muralidhar, Vyacheslav V. Cheverda, Praveen M. Somwanshi







DYNAMICS OF PARTICLE DEFORMATION DURING PLASMA SPRAY COATING
High Temperature Material Processes: An International Quarterly of High-Technology Plasma Processes, Vol.13, 2009, issue 3-4

Rajeev Dhiman, Sanjeev Chandra







AN EXPERIMENTAL STUDY OF A WATER DROPLET IMPACTING ON A ROTATING WAFER
Atomization and Sprays, Vol.19, 2009, issue 10

Fu-Chu Chou, K.-W. Lee, Tain Shi Zen







THERMAL EFFECT IN THE EVAPORATION PROCESS FROM THE INTERFACE OF THE HORIZONTAL LIQUID LAYER UNDER A SHEAR GAS FLOW
Interfacial Phenomena and Heat Transfer, Vol.11, 2023, issue 1

Oleg A.  Kabov, Yuriy V. Lyulin
















Dernier numéro




EXPERIMENTAL STUDY OF CONDENSATION OF WATER ON POLYDIMETHYLSILOXANE-COATED COPPER SURFACES
Till  Pfeiffer, Shuai  Li, Michael  Kappl, Hans-Jürgen  Butt, Peter Stephan, Tatiana Gambaryan-Roisman




SIMULATION OF CAPILLARY WAVE TURBULENCE ON THE BASIS OF FULLY NONLINEAR PLANE-SYMMETRIC MODEL
Evgeny A. Kochurin, Olga V.  Zubareva, Mikhail A.  Gashkov







Prochains articles




NUMERICAL THREE-DIMENSIONAL MODEL OF ULTRASONIC COAGULATION OF AEROSOL PARTICLES IN VORTEX ACOUSTIC STREAMING
Roman Golykh, Vladimir Khmelev, Andrey Shalunov




Simulation of Capillary Wave Turbulence on the Basis of Fully Nonlinear Plane-Symmetric Model
Evgeny Kochurin, Olga Zubareva, Mikhail Gashkov




Characteristics of weak evaporative convection in dependence on thermal load of walls of channel filled by two binary fluids
Irina Stepanova




EXPERIMENTAL STUDY OF CONDENSATION OF WATER ON POLYDIMETHYLSILOXANE-COATED COPPER SURFACES
Till Pfeiffer, Shuai Li, Michael Kappl, Hans-Jürgen Butt, Peter Stephan, Tatiana Gambaryan-Roisman

















Portail numérique
Bibliothèque numérique
eBooks
Revues
Références et comptes rendus
Collections
Prix et politiques d'abonnement
Begell House
Contactez-nous

Language

English
中文
Русский
日本語
Português
German
French
Spain










© BEGELL HOUSE Inc. 2024




Vous n'avez pas accès à cet article. Veuillez acheter l'article ou vous connecter et vérifier votre abonnement








