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ABSTRACT

A significant hurdle to the understanding of sprays is the link between nozzle geometry and the fluid distribution in the spray. X-ray radiography can help to clarify this link by providing quantitative measurements of the spray density in the near-nozzle region, including at the exit plane. The current work describes x-ray radiography measurements performed at Argonne National Laboratory under the "Spray A" conditions of the Engine Combustion Network. Four injector samples have been studied, and model-dependent reconstructions have been used to generate 3D maps of the average fuel density as a function of time. These measurements reveal differences between the sprays from nominally identical injectors that can be interpreted in terms of previously measured geometric differences in the injector nozzles.



KEY WORDS: sprays, x-ray, radiography, engine combustion network, diesel, Spray A


CITED BY

	

Arienti M., Sussman M., An embedded level set method for sharp-interface multiphase simulations of Diesel injectors, International Journal of Multiphase Flow, 59, 2014.
Crossref



	

Xue Q., Battistoni M., Powell C.F., Longman D.E., Quan S.P., Pomraning E., Senecal P.K., Schmidt D.P., Som S., An Eulerian CFD model and X-ray radiography for coupled nozzle flow and spray in internal combustion engines, International Journal of Multiphase Flow, 70, 2015.
Crossref



	

Duke Daniel, Swantek Andrew, Kastengren Alan, Fezzaa Kamel, Powell Christopher, Recent Developments in X-ray Diagnostics for Cavitation, SAE International Journal of Fuels and Lubricants, 8, 1, 2015.
Crossref



	

Duke Daniel J., Kastengren Alan L., Mason-Smith Nicholas, Chen Yang, Young Paul M., Traini Daniela, Lewis David, Edgington-Mitchell Daniel, Honnery Damon, Temporally and Spatially Resolved x-ray Fluorescence Measurements of in-situ Drug Concentration in Metered-Dose Inhaler Sprays, Pharmaceutical Research, 33, 4, 2016.
Crossref



	

Duke Daniel J, Swantek Andrew B, Kastengren Alan L, Powell Christopher F, X-ray Diagnostics for Cavitating Nozzle Flow, Journal of Physics: Conference Series, 656, 2015.
Crossref



	

Duke Daniel J., Swantek Andrew B., Sovis Nicolas M., Tilocco F. Zak, Powell Christopher F., Kastengren Alan L., Gürsoy Doğa, Biçer Tekin, Time-resolved X-ray Tomography of Gasoline Direct Injection Sprays, SAE International Journal of Engines, 9, 1, 2015.
Crossref



	

Battistoni Michele, Poggiani Claudio, Som Sibendu, Prediction of the Nozzle Flow and Jet Characteristics at Start and End of Injection: Transient Behaviors, SAE International Journal of Engines, 9, 1, 2015.
Crossref



	

Battistoni Michele, Xue Qingluan, Som Sibendu, Large-Eddy Simulation (LES) of Spray Transients: Start and End of Injection Phenomena, Oil & Gas Science and Technology – Revue d’IFP Energies nouvelles, 71, 1, 2016.
Crossref



	

Mason-Smith Nicholas, Duke Daniel J., Kastengren Alan L., Stewart Peter J., Traini Daniela, Young Paul M., Chen Yang, Lewis David A., Soria Julio, Edgington-Mitchell Daniel, Honnery Damon, Insights into Spray Development from Metered-Dose Inhalers Through Quantitative X-ray Radiography, Pharmaceutical Research, 33, 5, 2016.
Crossref



	

Diemuodeke Ogheneruona E., Sher Ilai, Mechanistic Model for the Breakup Length in Jet Atomization, SAE International Journal of Engines, 9, 2, 2016.
Crossref



	

Strek Piotr, Duke Daniel, Swantek Andrew, Kastengren Alan, Powell Christopher F., Schmidt David P., X-Ray Radiography and CFD Studies of the Spray G Injector, SAE Technical Paper Series, 1, 2016.
Crossref



	

Kastengren Alan, Duke Daniel, Swantek Andrew, Sevik James, Matusik Katarzyna, Wallner Thomas, Powell Christopher F., Time-Resolved X-Ray Radiography of Spark Ignition Plasma, SAE International Journal of Engines, 9, 2, 2016.
Crossref



	

Arienti Marco, Sussman Mark, A numerical study of the thermal transient in high-pressure diesel injection, International Journal of Multiphase Flow, 88, 2017.
Crossref



	

Benajes Jesus, Salvador Francisco Javier, Carreres Marcos, Jaramillo David, On the relation between the external structure and the internal characteristics in the near-nozzle field of diesel sprays, Proceedings of the Institution of Mechanical Engineers, Part D: Journal of Automobile Engineering, 231, 3, 2017.
Crossref



	

Nguyen D., Duke D., Kastengren A., Matusik K., Swantek A., Powell C.F., Honnery D., Spray flow structure from twin-hole diesel injector nozzles, Experimental Thermal and Fluid Science, 86, 2017.
Crossref



	

Payri Raúl, Gimeno Jaime, Martí-Aldaraví Pedro, Alarcón Mary, Numerical simulation of needle movement nozzle flow coupled with spray for a diesel injector using an Eulerian spray atomization model, Journal of the Brazilian Society of Mechanical Sciences and Engineering, 39, 7, 2017.
Crossref



	

Kastengren A., Ilavsky J., Viera Juan Pablo, Payri Raul, Duke D.J., Swantek A., Tilocco F. Zak, Sovis N., Powell C.F., Measurements of droplet size in shear-driven atomization using ultra-small angle x-ray scattering, International Journal of Multiphase Flow, 92, 2017.
Crossref



	

Duke Daniel J., Kastengren Alan L., Matusik Katarzyna E., Swantek Andrew B., Powell Christopher F., Payri Raul, Vaquerizo Daniel, Itani Lama, Bruneaux Gilles, Grover Ronald O., Parrish Scott, Markle Lee, Schmidt David, Manin Julien, Skeen Scott A., Pickett Lyle M., Internal and near nozzle measurements of Engine Combustion Network “Spray G” gasoline direct injectors, Experimental Thermal and Fluid Science, 88, 2017.
Crossref



	

Karathanassis Ioannis K., Koukouvinis Phoevos, Kontolatis Efstathios, Lee Zhilong, Wang Jin, Mitroglou Nicholas, Gavaises Manolis, High-speed visualization of vortical cavitation using synchrotron radiation, Journal of Fluid Mechanics, 838, 2018.
Crossref



	

Magnotti Gina M., Genzale Caroline L., Recent Progress in Primary Atomization Model Development for Diesel Engine Simulations, in Two-Phase Flow for Automotive and Power Generation Sectors, 2019.
Crossref



	

Naseri Homa, Koukouvinis Phoevos, Malgarinos Ilias, Gavaises Manolis, On viscoelastic cavitating flows: A numerical study, Physics of Fluids, 30, 3, 2018.
Crossref



	

Agarwal Arpit, Trujillo Mario F., A Closer Look at Linear Stability Theory in Modeling Spray Atomization, International Journal of Multiphase Flow, 109, 2018.
Crossref



	

Duke Daniel J., Kastengren Alan L., Matusik Katarzyna E., Powell Christopher F., Hard X-ray fluorescence spectroscopy of high pressure cavitating fluids in aluminum nozzles, International Journal of Multiphase Flow, 108, 2018.
Crossref



	

Sechenyh Vitaliy, Duke Daniel J, Swantek Andrew B, Matusik Katarzyna E, Kastengren Alan L, Powell Christopher F, Viera Alberto, Payri Raul, Crua Cyril, Quantitative analysis of dribble volumes and rates using three-dimensional reconstruction of X-ray and diffused back-illumination images of diesel sprays, International Journal of Engine Research, 21, 1, 2020.
Crossref



	

Battistoni Michele, Som Sibendu, Powell Christopher F., Highly resolved Eulerian simulations of fuel spray transients in single and multi-hole injectors: Nozzle flow and near-exit dynamics, Fuel, 251, 2019.
Crossref



	

Bebber David van, Reuter Uwe, 1D Model for Correcting the Rate of Injection Signal Based on Geometry and Temperature Influence, SAE Technical Paper Series, 1, 2017.
Crossref



	

Mason-Smith Nicholas, Duke Daniel J., Kastengren Alan L., Traini Daniela, Young Paul M., Chen Yang, Lewis David A., Edgington-Mitchell Daniel, Honnery Damon, Revealing pMDI Spray Initial Conditions: Flashing, Atomisation and the Effect of Ethanol, Pharmaceutical Research, 34, 4, 2017.
Crossref



	

Agarwal Arpit, Trujillo Mario F, The effect of nozzle internal flow on spray atomization, International Journal of Engine Research, 21, 1, 2020.
Crossref



	

Gadalla Mahmoud, Kannan Jeevananthan, Tekgül Bulut, Karimkashi Shervin, Kaario Ossi, Vuorinen Ville, Large-Eddy Simulation of ECN Spray A: Sensitivity Study on Modeling Assumptions, Energies, 13, 13, 2020.
Crossref



	

SAITO Manabu, KOMADA Keisuke, SAKAGUCHI Daisaku, UEKI Hironobu, Droplet size decrease rate of secondary breakup in diesel fuel sprays, Journal of Thermal Science and Technology, 16, 2, 2021.
Crossref



	

Sforzo Brandon A., Tekawade Aniket, Kastengren Alan L., Fezzaa Kamel, Ilavsky Jan, Powell Christopher F., Pei Yuanjiang, Zhang Anqi, Levy Robert, X-Ray Characterization of Real Fuel Sprays for Gasoline Direct Injection, Journal of Energy Resources Technology, 144, 2, 2022.
Crossref



	

Salvador F.J., Pastor J.M., De la Morena J., Martínez-Miracle E.C., Computational study on the influence of nozzle eccentricity in spray formation by means of Eulerian Σ - Y coupled simulations in diesel injection nozzles, International Journal of Multiphase Flow, 129, 2020.
Crossref



	

Mohapatra Chinmoy K, Schmidt David P, Sforzo Brandon A, Matusik Katarzyna E, Yue Zongyu, Powell Christopher F, Som Sibendu, Mohan Balaji, Im Hong G, Badra Jihad, Bode Mathis, Pitsch Heinz, Papoulias Dimitrios, Neroorkar Kshitij, Muzaferija Samir, Martí-Aldaraví Pedro, Martínez María, Collaborative investigation of the internal flow and near-nozzle flow of an eight-hole gasoline injector (Engine Combustion Network Spray G), International Journal of Engine Research, 2020.
Crossref










Choose an option to locate/access this article




Access via your login
Purchase PDF $40.00














1365 Article views


172 Article downloads

Metrics




1365
VIEWS


172
DOWNLOADS



33
Crossref

CITATIONS


Google
Scholar
CITATIONS





Articles with similar content:




X-RAY MEASUREMENTS OF FUEL SPRAY SPECIFIC SURFACE AREA AND SAUTER MEAN DIAMETER FOR CAVITATING AND NON-CAVITATING DIESEL SPRAYS
Atomization and Sprays, Vol.29, 2019, issue 3

H.J.  Seong, Daniel Duke, Alan L. Kastengren, Christopher F. Powell, Katarzyna E. Matusik, B.A.  Sforzo, J.  Ilavsky







SPRAY CHARACTERISTICS OF A PRESSURE-SWIRL FUEL INJECTOR SUBJECTED TO A CROSSFLOW AND A COFLOW
Atomization and Sprays, Vol.21, 2011, issue 8

Barry  Kiel, Ryan G.  Batchelor, Amy  Lynch, Mark F. Reeder, James  Gord, Joseph  Miller







DEVELOPMENT OF AN AIR-BLAST ATOMIZER FOR INDEPENDENT CONTROL OF DROPLET SIZE AND SPRAY DENSITY
Atomization and Sprays, Vol.14, 2004, issue 3

C. P. Koshland, R. F. Sawyer, H. L. Clack, D. Lucas







Fuel Droplet Dynamics and Dispersion of Practical Twin-Fluid Atomizer for Oil Furnace
ICLASS 97
Proceedings of the Seventh International Conference on Liquid Atomization and Spray Systems, Vol.1, 1997, issue 

Tsuyoshi  Nakajima, Yuji Ikeda, Nobuyuki Kawahara, Nobutaka Tsuchimoto







Fuel Droplet Dynamics and Dispersion of Practical Twin-Fluid Atomizer for Oil Furnace
International Journal of Fluid Mechanics Research, Vol.24, 1997, issue 1-3

Tsuyoshi  Nakajima, Yuji Ikeda, Nobuyuki Kawahara, Nobutaka Tsuchimoto
















Latest Issue




THE EFFECTS OF SHAPE AND LIQUID PROPERTIES ON PRESSURE SWIRL ATOMIZER IN-NOZZLE FLOW
G. Elvio Cossali, Simona Tonini, P.  Conti




DETERMINATION OF THE DROP SIZE AND DISTRIBUTIONS IN SWIRL INJECTION IN CROSS FLOWS, IMPINGING, AND EFFERVESCENT INJECTORS
J. E.  Park, T.-W. Lee, M.  Maly, O.  Cejpek, Jan Jedelsky







Forthcoming Articles




Droplet Size Distribution Variation of Pendent Fire Sprinkler Spray Depending on the Measurement Location
Jingeun Song, Taehoon Kim




Investigation of RP-3 Spray Characteristics Based on Sensitivity Analysis and Active Subspace Construction
Junxin Jiang, Shenyong Gao, Houchang Chen, Jianjun Hou, Wenbin Yu, Wei Li, Feiyang Zhao




Experimental Study on Flash Boiling Spray of High Pressure Liquid Ammonia Jet with Round and Elliptical Hole Nozzles
Chen Li, Zhixia He, Yizhou Yang, Jiafeng Chen, Wenjun Zhong




Numerical simulations of liquid film primary breakup in a pintle injector: a parametric study
Tinglan Tang, Tai Jin, Gaofeng Wang




Determination of the Drop Size and Distributions in Swirl Injection in Cross Flows, Impinging, and Effervescent Injectors
J.E.  Park, T.-W. Lee, M Maly, O Cejpak, Jan Jedelsky




A novel experimental approach to study drop-particle collisions
Jean-Baptiste  Le Gac, Carole Planchette




Nonlinear effects in viscoelastic drop shape oscillations
Dino Zrnić, Günter Brenn

















Begell Digital Portal
Begell Digital Library
eBooks
Journals
References & Proceedings
Research Collections
Prices and Subscription Policies
Begell House
Contact Us

Language

English
中文
Русский
日本語
Português
German
French
Spain










© BEGELL HOUSE Inc. 2024




You do not have access to this article. Please purchase the article, or logon and check your subscription








