
ADMISSION AND ACCOMMODATION

The course is offered in a hybrid format, allowing participants the flexibility 
to attend either in person or remotely via the Microsoft Teams platform. 
Admission to on-site attendance is granted on a first-come, first-served 
basis to comply with the capacity of the lecture room.

Registration fees:

- Early Bird On-Site Participation: € 650.00 + VAT* 
  Deadline: May 21, 2025

- Late On-Site Participation: € 800.00 + VAT* 
  Deadline: July 9, 2025

- Live Streaming Online Participation: € 250.00 + VAT*
  Deadline: July 9, 2025

On-site participation includes a complimentary bag, five fixed menu buffet 
lunches, hot beverages, downloadable lecture notes.
Online participation includes downloadable lecture notes.

Application forms should be submitted online through the website: http://
www.cism.it. A confirmation message will be sent to participants whose 
applications are accepted.
Upon request, and subject to availability, a limited number of on-site participants 
can be accommodated at the CISM Guest House for € 35 per person per night. 
To request accommodation, please contact foresteria@cism.it.

 * where applicable; bank charges are not included - Italian VAT is 22%.

CANCELLATION POLICY
Applicants may cancel their registration and receive a full refund by notifying 
the CISM Secretariat in writing (via email) no later than:
- May 21, 2025, for early bird on-site participation;
- June 21, 2025, for late on-site participation;
- July 9, 2025, for online participation.
 No refunds after the deadlines. Cancellation requests received before these 
deadlines  and incorrect payments will be subject to a € 50.00 handling fee. 

CISM GRANTS
A limited number of participants from universities and research centers who 
do not receive support from their institutions can request a waiver of the 
registration fee and/or free lodging. Requests should be sent to the CISM 
Secretariat by May 21, 2025, along with the applicant's curriculum vitae and 
a letter of recommendation from the head of the department or a supervisor 
confirming that the institute cannot provide funding. Preference will be given 
to applicants from countries that sponsor CISM.

For further information please contact:
CISM (Seat of the course)
Palazzo del Torso - Piazza Garibaldi 18 - 33100 Udine (Italy)
tel. +39 0432 248511 (6 lines)
e-mail: cism@cism.it  |  www.cism.it

Udine  July 21 - 25  2025

Advanced School 
coordinated by

René Van Hout 
Technion, Israel Institute of Technology

Haifa, Israel

Cristian Marchioli 
University of Udine

Italy
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Non-spherical particle-turbulence 
interactions are common in many 
environmental, technological 
and biological applications. In 
some cases, these particles can 
be modeled as spherical ones, 
but in many other cases, e.g. 
microplastics dispersion, ice 
crystals in the atmosphere and 
composite material fabrication, 
the non-sphericity and associated 
alignment is governing the disper-
sion, light reflection or material 
strength. Much progress has been 
made in our understanding of 
the interaction of non-spherical 
particles in turbulence. However, 
due to the non-trivial interaction of 
these particles with turbulent flow 
structures that may be character-
ized by preferential sampling of 
flow regions (in the case of inertial 
particles) as well as preferential 
alignment with turbulent flow 
structures, still many questions 
remain unanswered, especially 
in non-homogeneous turbulent 
flows. Numerical simulations 
supported by theoretical and 
experimental results have been 

leading the way. However, both 
numerical and experimental 
methods have been advancing 
at a rapid pace and experiments 
are currently able to catch up with 
numerical simulations or even 
surpass them, especially at high 
Reynolds number applications. 
As a consequence of these 
developments, it is now useful to 
look back and review the many 
studies on the subject to survey 
the current state of research 
and put future research paths in 
perspective.
The course aims to provide a 
general and unified framework of 
state-of-the-art theoretical, numer-
ical and experimental techniques 
for the study of the dynamical be-
havior of non-spherical particles 
in turbulent flows. Participants 
will be exposed to the different 
methodologies and approaches, 
their strengths and weaknesses, 
thus becoming more aware of 
the capabilities and limitations of 
the different approaches. Only by 
understanding the capabilities and 
shortcomings of the employed 

methodologies, one can achieve 
synergy between the different 
approaches and as a result 
further advance our understand-
ing of the complex interaction 
of non-spherical particles with 
turbulent flows. A comprehensive 
ensemble of applications, mainly 
extracted from the lecturers’ 
own research field and covering 
several areas of applied physics 
and engineering, will also be pro-
vided. After the lectures, students 
should possess the necessary 
knowledge of the basic capabili-
ties, potentials and limitations of 
the various addressed numerical 
and experimental methods 
and, hence, should be able to 
critically evaluate the reliability 
and accuracy of the information 
these methods can provide when 
applied to practical situations.

The course delivers a compre-
hensive overview of complex 
particle-laden turbulent flows, and 
hence will be particularly attrac-
tive to graduate students, PhD 
candidates, young researchers, 
and faculty members in applied 

physics, applied mathematics and 
chemical/mechanical engineering. 
The advanced topics and the 
presentation of current progress 
in this very active field will also be 
of considerable interest to many 
senior researchers, as well as 
industrial practitioners having a 
strong interest in understanding 
the multi-scale complex behavior 
of such multiphase flows, with 
particular emphasis on their 
modelling, simulation, and exper-
imentation.
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All lectures will be given in English. Lecture notes can be downloaded from the CISM web site. Instructions will be sent to accepted participants.

NON-SPHERICAL PARTICLES IN TURBULENCENON-SPHERICAL PARTICLES IN TURBULENCE INVITED LECTURERS

PRELIMINARY SUGGESTED READINGS

LECTURES

Cristian Marchioli  - University of Udine, Italy
4 lectures on: General introduction, fundamentals and key 
definitions for modelling and simulation of non-spherical particles; 
Euler-Lagrange point-particle methods for Direct and Large-Eddy 
simulation of non-spherical particles; Euler-Lagrange point-particle 
methods for Direct and Large-Eddy simulation of non-spherical 
particles; Application to dispersion of elongated particles (rigid or 
flexible fibers) in turbulent flow.

Mona Rahmani - University British Columbia, Vancouver, Canada
3 lectures on: Theoretical models for rigid and flexible fibers; 
Numerical simulations of fibers and the forces between them; The 
dynamics of fiber suspensions from dilute to denser regimes.

Marco Edoardo Rosti - Okinawa Institute of Science and 
Technology Graduate University, Kunigami-gun, Okinawa, Japan
5 lectures on: Numerical simulations of flexible objects; The 
dynamics of finite-size fibers in turbulence and their use to sample 
the flow; Turbulence modulation by a suspension of finite-size 
fibers; Turbulence modulation by a suspension of finite-size fibers; 
Connections to porous media and canopy flows.

Martin Sommerfeld - Otto-von-Guericke-Universität Magdeburg, 
Halle, Germany
4 lectures on: Agglomeration of particles: Lagrangian modelling of 
micro-particle agglomeration in turbulent flows; Agglomeration of 
particles: Lagrangian modelling of micro-particle agglomeration; 
Modelling of wall collisions for non-spherical particles; Euler-
Lagrange modelling of irregular particles starting from experiments.

René van Hout - Technion, Israel Institute of Technology, Haifa, Israel
5 lectures on: Imaging techniques in particle-laden flows; 
Comparison between different experimental techniques; 
Applications of different techniques in visualization of non-spherical 
particles.

Gautier Verhille - I.R.P.H.E. - UMR 7342, Marseille, France
5 lectures on: Inertial rigid fibers and discs in turbulence; Inertial 
rigid fibers and discs in turbulence; Elastic objects in turbulence; 
Fragmentation and aggregation of flexible fibers in turbulent flows.

Anthony Wachs - University British Columbia, Vancouver, Canada 
6 lectures on: Short range interactions between non-spherical 
bodies immersed in a fluid; Immersed-boundary methods on octree 
grids for non-spherical bodies in a fluid; Drag, lift and torque of 
non-spherical rigid bodies immersed in a fluid in the dilute and 
non-dilute regime; Volume-filtered Euler-Lagrange methods for 
non-spherical rigid bodies;Inertial flows of deformable capsules and 
application to biological fluid flows.


