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The Secretariat of the International Atomic Energy Agency (IAEA) presents its compliments to the 
IAEA’s Member States and has the honour to draw their attention to the Technical Meeting on 
Advances in Numerical and Experimental Analysis of Critical Heat Flux in Rod Bundles 
(hereinafter referred to as “event”) to be held virtually via Cisco Webex from 29 June to 2 July 2021. 

The purpose of the event is to discuss recent advances in understanding and predicting critical heat 
flux in rod bundles; to identify future directions for research and development in advanced water 
cooled reactors; and to draft the content of the related IAEA Technical Document. 

The attached Information Sheet provides further details of the event. 

The event will be held in English. 

Member States are invited to designate one or more participants to represent the Government at this 
event. Member States are strongly encouraged to identify suitable women participants. 

Designations should be submitted to the IAEA through the competent national authority (Ministry of 
Foreign Affairs, Permanent Mission to the IAEA or National Atomic Energy Authority) not later than 
14 May 2021 using the attached Participation Form (Form A). Completed and authorized 
Participation Forms should be sent either by email to: Official.Mail@iaea.org or by fax to: 
+43 1 26007 (no hard copies needed). Copies should be sent by email to the Scientific Secretary of 
the event, Mr Alexei Miassoedov, Division of Nuclear Power, Department of Nuclear Energy 
(Email: A.Miassoedov@iaea.org), and to the Administrative Secretary, Ms Nichola Cannavan 
(Email: N.Cannavan@iaea.org). The Scientific Secretary of the event will liaise with the participants 
directly concerning further arrangements, as appropriate, once official designations have been 
received. 

The IAEA takes no responsibility for, and the provider of the virtual meeting services has represented 
and warranted that the Services shall not contain, and that no end user shall receive from the software 
used to hold the virtual meeting, any virus, worm, trap door, back door, timer, clock, counter or other 
limiting routine, instruction or design, or other malicious, illicit or similar unrequested code, including 
surveillance software or routines which may, or is designed to, permit access by any person, or on its 
own, to erase, or otherwise harm or modify any data or any system, server, facility or other 
infrastructure of any end user (collectively, a “Disabling Code”). 
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The Secretariat of the International Atomic Energy Agency avails itself of this opportunity to renew to 
the IAEA’s Member States the assurances of its highest consideration. 

 

2021-02-23 

 
 

Enclosures: Information Sheet 

Participation Form (Form A) 

Form for Submission of Paper (Form B) 
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Technical Meeting on Advances in Numerical 
and Experimental Analysis of Critical Heat Flux 

in Rod Bundles 

 
Virtual Event 

 
29 June–2 July 2021 

 
Ref. No.: EVT1904017 

 
 

Information Sheet 

Introduction 

Critical heat flux (CHF) is one of the key thermohydraulic phenomena in Water Cooled Reactors 
(WCRs) and is a topic of significant international research in order to set the reactor operating power 
with a sufficient margin to avoid CHF in operating and future WCRs.  

Recently a significant progress was achieved in the international analytical and experimental activities, 
covering a wide range of operational and accidental reactor conditions. It includes e.g., the use of 
Eulerian-Eulerian model to simulate boiling flow in a Light Water Reactor (LWR) fuel assembly and 
application of interface tracking approaches to predict Departure from Nucleate Boiling (DNB) for pool 
boiling. New detailed measurements indicated that dryout occurrence is governed by such phenomena 
as disturbance wave dynamics, drop deposition rates, entrainment rates, and liquid film break-up. 

However, there are still research gaps that require additional efforts and international cooperation and 
coordination of Member States activities. Providing and sharing results of high pressure experiments 
with international community will greatly facilitate modelling improvements decreasing the 
uncertainties of the predictions. Estimating the uncertainties of the CHF measurements and the accuracy 
of the modelling predictions should help reducing the number of tests, corresponding costs, and improve 
significantly validation of associated codes and models. The accuracy of dryout predictions is still 
limited due to lack of experimental data at prototypical reactor conditions and prototypical geometries, 
and containing such local parameters as disturbance wave frequency and speed, base liquid film 
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thickness, droplets size distribution, droplet deposition and entrainment rates, and subchannel-to-
subchannel interactions. 

For Pressurized Heavy Water Reactors there is a need of assessment of the applicability range of 
correlations developed for light water conditions to heavy water systems. There is also a need for 
coordination of activities focused on the CHF analysis for SMR-specific geometries and operational 
conditions. In particular, the influence of natural circulation during normal reactor operation, being one 
of fundamental differences between current LWRs and future SMRs, on uncertainties of CHF 
predictions, and thus on the estimation of thermal margins, needs to be addressed. These phenomena 
require an uncertainty analysis of prediction of CHF, considering the uncertainties in reactor operational 
conditions. 

Objectives 

The overall purpose of this event is to obtain a state-of-the-art knowledge on understanding of CHF 
phenomena in Water Cooled Reactors. The event will serve as a forum for Member States to exchange 
knowledge on current and new code developments and methodologies, identify gaps for future 
improvements, and gather information for collaboration on all these aspects. 

The event will have the following specific objectives: 

 Exchange information on codes dedicated to CHF analysis, their capabilities, benchmarking 
activities, modelling uncertainties and validation status; 

 Exchange recent results on low and high pressure experiments addressing CHF; 

 Discuss and provide recommendations for CFD-grade experimental conditions on CHF under 
prototypic reactor conditions necessary for the development and validation of the dedicated 
codes; 

 Discuss the advances in measurement and visualisation techniques (e.g., infrared thermometry, 
thermal sensors, etc.); 

 Discuss the SMR-specific conditions and geometries addressing the CHF and uncertainties in 
applying to SMRs results obtained for LWRs. 

Contributions to the event in the form of technical papers, presentations and session discussions will 
result in the preparation of a TECDOC. This TECDOC is intended to represent an objective summary 
of the reference information for interested organizations, individuals, code developers and code users. 
It will also provide the public with a harmonized overview of efforts in these areas. 

The event will include discussion sessions to enable participants to contribute to the summary and 
highlights of the event, and to make recommendations to the IAEA on future activities in this area. 
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Target Audience 

The event is open to representatives of nuclear power organizations from Member States considering, 
planning or expanding a nuclear power programme, including government organizations (policy 
makers, analysts, regulators and R&D agencies), and industry (vendors, engineering companies, plant 
operators and technology developers). 

Working Language(s) 

English 

Expected Outputs 

The expected outputs of this event are as follows: 

 Detailed screening and overview of current status in predicting CHF in fuel rod bundles in 
water cooled reactors. 

 Identifying the research gaps both in experimental and modelling approaches, and assessing 
the needs for new experimental data required for the validation of DNB and dryout 
simulations. 

 Recommending future experimental R&D to obtain CFD-grade data (transient/statistical high-
resolution data on local values) for prototypic reactor conditions during normal operation and 
anticipated operational occurrences to more accurately predict CHF in rod bundles. 

 Identifying SMR-specific areas of R&D and providing recommendations for future 
experimental and modelling activities for CHF uncertainty estimations under natural 
circulation conditions and other anticipated operational occurrences specific for SMRs. 

 Summarizing the discussions held and the information presented for subsequent development 
of a TECDOC. 

Participation and Registration 

All persons wishing to participate in the event have to be designated by an IAEA Member State or 
should be members of organizations that have been invited to attend.  

In order to be designated by an IAEA Member State, participants are requested to send the Participation 
Form (Form A) to their competent national authority (e.g. Ministry of Foreign Affairs, Permanent 
Mission to the IAEA or National Atomic Energy Authority) for onward transmission to the IAEA by 
14 May 2021. Participants who are members of an organization invited to attend are requested to send 
the Participation Form (Form A) through their organization to the IAEA by above deadline. 
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Selected participants will be informed in due course on the procedures to be followed with regard to 
administrative and technical matters.  

Papers and Presentations 

Technical papers should be written following the instructions provided in the Appendix and must be 
submitted electronically as a Microsoft Word document to the Scientific Secretary of the event, 
Mr Alexei Miassoedov (Email: A.Miassoedov@iaea.org). The deadline for submission of papers is 
14 May 2021. 

Those authors whose papers are accepted will be informed of the acceptance of their contributions 
by 31 May 2021. They will then be requested to prepare and submit their presentations as Microsoft 
PowerPoint or as a PDF file by email to the Scientific Secretary of the event, Mr Alexei Miassoedov 
(Email: A.Miassoedov@iaea.org) by 15 June 2021. 
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IAEA Contacts 

Scientific Secretary 
 
Mr Alexei Miassoedov 
Division of Nuclear Power 
Department of Nuclear Energy 
International Atomic Energy Agency 
Vienna International Centre 
PO Box 100 
1400 VIENNA 
AUSTRIA 
 
Tel.: +43 1 2600 22882 
Fax: +43 1 26007 
Email: A.Miassoedov@iaea.org  
 
 

Administrative Secretary 
 
Ms Nichola Cannavan 
Division of Nuclear Power 
Department of Nuclear Energy 
International Atomic Energy Agency 
Vienna International Centre 
PO Box 100 
1400 VIENNA 
AUSTRIA 
 
Tel.: +43 1 2600 25795 
Fax: +43 1 26007 
Email: N.Cannavan@iaea.org  
 

Subsequent correspondence on scientific matters should be sent to the Scientific Secretary and 
correspondence on other matters related to the event to the Administrative Secretary.  
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Appendix 

IAEA Required Format  

Paper length: 10-12 pages 

Paper format to strictly follow the below instructions 
 
Default language: 
Should be set to English (UK). However, please note that Agency style is to use “…zation” 
rather than “…sation” and “…ize” rather than “…ise” in the corresponding verbs. 
 
Paper title: 
Titles are set in 12 point bold capitals and indented. They should be as short as possible, without 
unnecessary articles, and divided into lines according to the following principles: 

 New lines should start at logical points. 
 Layout should be pleasing to the eye. 
 There should be no more than 40 characters on a line (including spaces). 

There is no full stop at the end of a title. Subtitles start with an initial capital on a new line and 
are set in 12 point lower case bold italics. There is no punctuation between title and subtitle; 
the change of typeface is all that is necessary. 
 
Example: 
 

STRATOSPHERIC POLLUTION BY  12°C bold 
AIRCRAFT AND ROCKETS 
 
J. BEER, M. ANDRÉE     10°C 
Physics Institute,       10° 
University of Berne, 
Berne, Switzerland 

 
 
Headings and Subheadings: Do not use more than four levels of heading. The number should 
always end with a full stop. Headings and subheadings are numbered to facilitate reference, and 
should be typed as follows: 
 
1.  GAS CLEANING SYSTEMS    12°C 
1.1.  Sources of airborne radionuclides   12°bold 
1.1.1.  Particulate filter systems     12°italic 
1.1.1.1. Mechanism        12° 
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Fonts for the text: Times New Roman, the font size 12.  
 
 
Page Layout: 
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Figures and Tables: 

 
Figure numbering and captions: Arabic numerals and italics should be used. Figure captions 
are set in 9 point italics and end with a full stop. The caption should be placed below the figure 
and separated from it by a line space. There should be two line spaces separating the top of a 
figure from the text above it and two line spaces separating the caption from the text below it. 
The caption should begin at the left hand margin unless it is shorter than the type width (for 
portrait figures) or type length (for landscape figures) of the page, in which case it is centred 
on the page.  
 
Examples: 
 
FIG. 11. (a) Current profile shape parameter α during a typical PPCD discharge; (b) surface 
poloidal magnetic field fluctuation during the same discharge (after Carpenter [83]). 
 

FIG. 1. Evolution of activity of parent radionuclide, Ap, with time. 
 
Table numbering and headings: Arabic numerals and capitals should be used (no full stop at 
the end of the table heading).  
The Table caption precedes the table. 
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References: 
The title ‘REFERENCES’ is written in 12 point capitalized, Times New Roman bold without 
any numbering in front. There is no line space between references. References should start on 
an odd numbered page. References are cited in the text as numbers in square brackets, e.g. [10] 
corresponding to the order in which they are first mentioned. The order of the items in a 
reference is indicated below by the numbers in parentheses and illustrated by examples. 
Inclusion of the titles of articles from journals or conference proceedings is necessary. 
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Form A

EVT1904017

Participation Form 

Technical Meeting on Advances in Numerical and Experimental Analysis of 
Critical Heat Flux in Rod Bundles 

Virtual Event 

29 June–2 July 2021 

To be completed by the participant and sent to the competent national authority (e.g. Ministry of Foreign Affairs, 
Permanent Mission to the IAEA, or National Atomic Energy Authority) of his/her country for subsequent transmission 
to the International Atomic Energy Agency (IAEA) either by email to: Official.Mail@iaea.org or by fax to: 
+43 1 26007 (no hard copies needed). Please also send a copy by email to the Scientific Secretary, 
A.Miassoedov@iaea.org and to the Administrative Secretary N.Cannavan@iaea.org. 

Participants who are members of an invited organization can submit this form to their organization for subsequent 
transmission to the IAEA. 

Deadline for receipt by IAEA through official channels: 14 May 2021 

Family name(s): (same as in passport) 
 
 

First name(s): (same as in passport) Mr/Ms 

Institution: 
 
 
Full address: 
 
 
 
Tel. (Fax): 
 
 
Email: 
 
Nationality: 
 

Representing following Member State/non-Member 
State/entity or invited organization: 
 
 

If/as applicable: 

Do you intend to submit a paper?    Yes                No   

Would you prefer to present your paper as a poster?  Yes                No   

Title:  
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Form B 
EVT1904017 

International Atomic Energy Agency 

 
Form for Submission of a Paper 
 
Technical Meeting on Advances in Numerical and Experimental Analysis of 
Critical Heat Flux in Rod Bundles 
 
Virtual Event 

29 June–2 July 2021 

To be completed by the participant and sent to the competent national authority (e.g. Ministry of Foreign Affairs, 
Permanent Mission to the IAEA, or National Atomic Energy Authority) of his/her country for subsequent 
transmission to the International Atomic Energy Agency (IAEA) either by email to: Official.Mail@iaea.org or by 
fax to: +43 1 26007 (no hard copies needed). Please also send a copy by email to the Scientific Secretary 
A.Miassoedov@iaea.org and to the Administrative Secretary N.Cannavan@iaea.org. 

Deadline for receipt by IAEA through official channels: 14 May 2021 

Title of the paper:  

If applicable: Abstract ID in IAEA-INDICO: 

Family name(s) and first 
name(s) of all author(s) (same as 
in passport(s): 
 

Scientific establishment(s) in which the work 
has been carried out 

City/Country 

1.   

2.   

3.   

Family name(s) and first name(s) of author 
presenting the paper (same as in passport): 

Mr/Ms: 

Mailing address: 

Tel. (Fax): 

Email: 
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I hereby agree to assign to the International Atomic Energy Agency (IAEA): 

 the copyright; or 

 the non-exclusive, worldwide, free-of-charge licence (this option is only for those authors whose 
parent institution does not allow them to transfer the copyright for work carried out in that institution) 
granting the IAEA world rights for the use of the aforementioned material in this and any future editions 
of the publication, in all languages, and in all formats available now, or to be developed in the future 
(digital formats, hard copy etc.). 

Please note: If granting the licence mentioned above, please supply any copyright acknowledgement 
text required. 

 

Furthermore, I herewith declare: 

 that the material submitted to the IAEA is original, except for such excerpts from copyrighted 
works as may be included with the permission of the copyright holders thereof, has been written by the 
stated authors, has not been published before, and is not under consideration for publication by another 
entity; 

 that any permissions and rights to publish required for third-party content, including but not 
limited to figures and tables, have been obtained, that all published material is correctly referenced; 
and 

 that the material submitted to the IAEA does not contain any libellous or other unlawful 
statements and does not contain any materials that violate any personal or proprietary rights of any 
person or entity. 

 

Date:     Signature of main author: 
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