
Proceedings of
2024 31st International 

Conference on
Nuclear Engineering 

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S 

August 4-8, 2024 
Prague, Czech Republic

 
Nuclear Engineering 

Division

ICONE31  

Volume 11

D
ow

nloaded from
 http://asm

edigitalcollection.asm
e.org/IC

O
N

E/proceedings-pdf/IC
O

N
E31/88315/V011T00A001/7395016/v011t00a001-icone31-fm

11.pdf by C
urran Associates Inc user on 06 N

ovem
ber 2024

KibortA
Underline

https://crossmark.crossref.org/dialog/?doi=10.1115/ICONE31-FM11&domain=pdf&date_stamp=2024-11-01


© 2024, The American Society of Mechanical Engineers, 150 Clove Road, Little Falls, NJ 07424, USA  
(www.asme.org)

All rights reserved.  “ASME” and the above ASME symbols are registered trademarks of the American Society of Mechanical 
Engineers.  No part of this document may be copied, modified, distributed, published, displayed, or otherwise reproduced in any 
form or by any means, electronic, digital, or mechanical, now known or hereafter invented, without the express written 
permission of ASME.  No works derived from this document or any content therein may be created without the express written 
permission of ASME.  Using this document or any content therein to train, create, or improve any artificial intelligence and/or 
machine learning platform, system, application, model, or algorithm is strictly prohibited.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS 
AUTHORS OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED 
IN THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS, 
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH 
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT 
ARE NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH 
ENGINEERING OR PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE 
PROFESSIONAL SHOULD BE SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or . . . printed in its publications (B7.1.3). 
Statement from the Bylaws.

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use 
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923, 
tel:978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or 
submitted online at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-
and-permissions

ISBN:  978-0-7918-8831-5



TABLE OF CONTENTS 

 

Analyzing Flow Rate Impact on CHF Front Behavior During Boiling Crisis in Downward Flow 

Boiling .................................................................................................................................................................. 1 

Shixian Wang, Kai Wang, Shuichiro Miwa, Koji Okamoto 

Oxidation Behavior and Tensile Property of Inconel 617 in the Simulation Environment of the 

Very-High-Temperature Reactor ........................................................................................................................ 10 

Bin Du, Zhiyong Liu, Huaqiang Yin, Penghui Xiao, Huang Zhang, Xuedong He, Tao Ma 

Enabling Passive Scalar Wall Modelling in Large Eddy Simulation for Turbulent Flows at High 

Schmidt or Prandtl Numbers .............................................................................................................................. 16 

Kin Wing Wong, Ignas Mickus, Dmitry Grishchenko, Pavel Kudinov 

Study of Gravity Effect on the Operating Characteristics of High-Temperature Bent Heat Pipes ..................... 26 

Zhipeng Zhang, Chenglong Wang, Kailun Guo, Wenxi Tian, Guanghui Su, Suizheng Qiu 

Criticality and Burnup Analysis of Accident-Tolerant Fuels in High-Temperature Test Reactor ....................... 32 

Yan-Xin Chen, Shin-Rong Wu, Der-Sheng Chao, Jhao-Yang Hong, Jenq-Horng Liang 

Analysis of Different Initial Droplet Parameters on the Motion Behavior of Multi Droplets ............................ 39 

Zhanwei Liu, Wen He, Yanlin Li, Zhiyuan Sun, Hanliang Bo 

Properties of Irradiated Additively Manufactured 316L Steel for In-Core Applications - Mechanical 

and Microstructural Analyses ............................................................................................................................. 47 

Stepan Jedlan, Martin Sevecek, Josef Hodek, Anotnin Prantl, Jaroslav Soltes, Alica 

Fedorikova, Michael Sovadina 

Investigations on the Debris Bed Formation Behavior of the Heated Solid Particles ........................................ 53 

Wenbin Zou, Zhaoran Liu, Lili Tong, Xuewu Cao 

Fundamental Experiment of Gas Entrainment Phenomenon From Free Liquid Surface in a Sodium-

Cooled Fast Reactor ........................................................................................................................................... 59 

Jasmine Hamelberg, Shunsuke Kobayashi, Kazuki Endo, Jotaro Takeda, Takaaki Sakai 

Dynamic Refinement Evaluation and Criteria Optimization for Flow Features in Preparation for 

LES of Turbulent Hydrogen-Air Deflagration Experiment ................................................................................ 65 

Julius Venckus, Mantas Povilaitis 

Development of the AI-Assisted Thermal Hydraulic Analysis Method for Condensing Bubbles in 

Vertical Subcooled Flow Boiling ........................................................................................................................ 72 

Wen Zhou, Shuichiro Miwa, Koji Okamoto, Tomio Okawa, Ryoma Tsujimura, Thanh-Binh 

Nguyen 

Enhancing Image Quality in Limited-Angle CT Reconstruction for Reactor Pressure Pipelines 

Detection ............................................................................................................................................................ 81 

Jintao Fu, Jiahao Chang, Yuewen Sun, Tianchen Zeng, Peng Tang, Shuo Xu, Peng Cong 

Advancement in Shielding Materials: Geant4 Simulation of Gamma Radiation With Polystyrene-

Bismuth Oxide .................................................................................................................................................... 88 

Bashir Garba Aminu, Yongkuo Liu, Hanan Akhdar, Shamsuddeen Lawal 

Effects on a Bending Pipe Behaviour via Simple Pre-Loading for Considering Functional 

Limitations of Piping in Industrial Facilities ...................................................................................................... 97 

Ayumu Sugiura, Kiyotaka Takito, Osamu Furuya, Izumi Nakamura, Yukihiko Okuda 



Multi-Objective Optimization Study of Nozzle Outlet Size Based on Atomization Performance ................... 105 

Chen Qingshan, Mingjun Wang, Wenxi Tian, Suizheng Qiu, Guanghui Su 

Criticality and Burnup Analysis of NuScale Reactors With Various Burnable Absorber Designs and 

Fuel Isotopes ...................................................................................................................................................... 112 

Yu-Chen Luo, Shin-Rong Wu, Jhao-Yang Hong, Der-Sheng Chao, Jenq-Horng Liang 

Dynamic Modeling and Characteristic Analysis of sCO2 Brayton Cycle System ............................................ 117 

Shichang Yun, Dalin Zhang, Xinyu Li, Xindi Lv 

An Experimental Study on the Scrubbing Characteristics of Graphite Dust Aerosol in HTGRs ..................... 124 

Yating Wang, Yiyang Zhang, Zhikai You, Shumiao Zhao, Zhu Fang, Libin Sun 

Study on Heat Transfer Behavior of a Rectangular Particle Bed With Volumetric Heating ............................. 133 

Wen Junlang, Kamada Yuto, Yokoyama Kosei, Matsumoto Tatsuya, Liu Wei, Morita Koji, 

Imaizumi Yuya, Tagami Hirotaka, Matsuba Kenichi, Kamiyama Kenji 

The Effect of Liquid and Wall Properties Toward the Increase of Wetting Velocity in the Case of 

Using Multiple Plates in the Top-Reflood Vertical Surfaces ............................................................................ 141 

Akbari, Hiroyuki Umebayashi, Tomio Okawa 

Liquid Lead-Bismuth Oxygen Sensors Performance Study ............................................................................. 150 

Hui Li, Weihao Wu, Yuqi Zhu, Huiping Zhu, Fenglei Niu 

Investigation on Isotopic Depletion Validation and Uncertainty Analysis With Kalman Filtering .................. 156 

Jianshu Qiao, Dongli Huang 

Design, Development and Testing of Large Diameter High Temperature Alkaline Metal Heat Pipe ............... 162 

Jiarui Zhang, Chenglong Wang, Zhixing Tian, Kailun Guo, Dalin Zhang, Wenxi Tian, 

Suizheng Qiu, Guanghui Su 

Numerical Investigation of Postulated Steam Generator Tube Rupture Accident in a Lead-Cooled 

Fast Reactor ...................................................................................................................................................... 167 

Yutong Chen, Dalin Zhang, Zhenyu Feng, Yue Lin, Wenxi Tian, Suizheng Qiu, Guanghui Su 

Preliminary Study on Laser Inertial Confinement Fusion Reactor Energy Transfer ........................................ 175 

Xinze Li, Ronghua Chen, Bingqian Zhang, Kui Zhang, Dalin Zhang, Wenxi Tian, Suizheng 

Qiu, Guanghui Su 

Control Study for Automatic Startup of a Pressurized Water Reactor Nuclear Power Plant ............................ 183 

Qi Zhang, Wenhao Yu, Longhao Xiao, PeiWei Sun, Xinyu Wei 

Development of Two-Dimensional Heat Conduction Model in Subchannel Code Based on 

OpenFOAM ...................................................................................................................................................... 189 

Zhengyang Dong, Kai Liu, Mingjun Wang, Junmei Wu, Wenxi Tian, Suizheng Qiu, Guanghui 

Su 

Development of DLOFC Accident Analysis Function of DAYU ..................................................................... 196 

Haoming Dou, Minggang Lang, Ding She, Han Zhang 

Investigation of Compressible Flow in Natural Circulation Loops With a Non-Boussinesq 

Algorithm ......................................................................................................................................................... 203 

Jinsong Zhang, Yongyong Wu, Nan Gui, Zhen Zhang, Xingtuan Yang, Jiyuan Tu, Shengyao 

Jiang 

Study on Thermal Conductivity Model for Porous PWR CRUD Depositions ................................................. 213 

Yan Liu, Xiaojing Liu, Hui He, Tengfei Zhang, Xiang Chai 



An Effect of Damage Rate on Mechanical Property Change and Microstructural Evolution in 

Proton-Irradiated Fe-Cu Alloys ........................................................................................................................ 221 

Yusuke Noshi, Ken-Ichi Fukumoto, Ryoya Ishigami, Kinji Uda 

Time Series Analysis With Combined Learning Approach for Anomaly Detection in Nuclear Power 

Plants ................................................................................................................................................................ 225 

Feiyan Dong, Shi Chen, Kazuyuki Demachi, Masanori Yoshikawa, Akiyuki Seki, Shigeru 

Takaya 

Study on the Calculation of Interphase Drag Force Based on Liquid Metal-Gas Two-Phase Flow ................. 232 

Hong Zhang, Yangyong Ou, Di Wang, Longxiang Zhu, Lingfeng Wan, Wan Sun, Liangming 

Pan 

Development of a Nonintrusive ROM for Parametric Study in the RPV Lower Plenum ................................. 241 

He Shang, Minjun Peng, Genglei Xia, Shiqi Zhang, Shijie Zhu 

Neural Network-Driven Methodology for Predictive Health Monitoring and Aging Management in 

Nuclear Power Plant Operations ....................................................................................................................... 249 

Salvatore Angelo Cancemi, Michela Angelucci, Rosa Lo Frano, Sandro Paci 

Reconstruction of 3D Nuclear Graphite Based on Generative Adversarial Neural Networks With 

Gradient Penalty ............................................................................................................................................... 256 

Lei Peng, Zhiyong Liu, Pengyu Wang, Hao Liu, Huang Zhang, Huaqiang Yin, Xuedong He, 

Tao Ma 

Investigation of Long Short-Term Memory-Based Models for the Forecasting and Diagnosis of 

PWR LOCA Progression .................................................................................................................................. 261 

Johndel Obra, Shuichiro Miwa, Koji Okamoto 

Transport Characteristics of Two-Phase Flow in Rod Bundle Channels With a Spacer Grid ........................... 268 

Jiaxing Ren, Ruohao Wang, Fangdong Wang, Shouxu Qiao, Sichao Tan, Ruifeng Tian, Puzhen 

Gao 

Reliability Quantification of Passive Containment Cooling System Through Response Surface 

Methodology .................................................................................................................................................... 276 

Chen Shikang, Chen Ronghua, Qiu Suizheng 

Anomaly Detection of Thermal System Using CAE-DDQN Model ................................................................ 281 

Tong Li, Jiahao Cheng, Bo Wang, Sichao Tan, Ruifeng Tian 

Neutronics Design of Molten Salt Reactor for Transmutation of Various Radioactive Nuclides ..................... 287 

Koji Fujikura, Naoto Aizawa 

Lattice Physics Study of Various Fuel Assembly Design and Optimization Based on Neutronic 

Analysis for PT-SCWR .................................................................................................................................... 295 

Shuvendu Shivam, Bhogilla Satya Sekhar, Goutam Dutta 

Study on Influence of Nonlinear Characteristics of Laminated Rubber Bearings on Reactor 

Buildings Including SMR ................................................................................................................................. 305 

Keito Kitagawa, Osamu Furuya, Shigeki Okamura 

Research on Natural Frequency Characteristics of Spiral Tube Bundles ......................................................... 316 

Xiaoxi Li, Jiming Wen, Puzhen Gao, Yibo Yin 

Thermal-Hydraulic Analysis of the Upper Plenum in a Typical LFR During a Reactivity Insertion 

Accident ........................................................................................................................................................... 322 

Hanrui Qiu, Ruibo Zhang, Jing Zhang, Mingjun Wang, Wenxi Tian, G. H. Su 



Methodology for Acquiring Reliability Data in Novel Nuclear Energy Systems Using a Non-

Homogeneous Poisson Process ........................................................................................................................ 330 

Zefeng Li, Pu Chen, Tao Liu 

Review of Transient Analysis and Accident Simulation Codes for Nuclear Reactor ....................................... 335 

Xinze Qiu, Tao Liu, Jiejuan Tong, Liguo Zhang, Yuzeng Wu 

Development of a High-Temperature Heat Pipe Simulation Code Using Conjugate Heat-Mass 

Transfer and High-Speed Compressible Algorithm .......................................................................................... 342 

Weixiang Wang, Kefan Zhang, Sifan Dong, Rui Pan, Hongli Chen 

Performance Analysis for Enhanced Cr-Coated Fuel Cladding System in APR-1400 Reactor ........................ 349 

Asma Alzarooni, Mohammad Alrwashdeh, Saeed A. Alameri 

Numerical Prediction of Flow and Heat Transfer in Supercritical Fluids ......................................................... 357 

Abdullah Alasif, Andrea Pucciarelli, Osman Siddiqui, Afaque Shams 

Joint Simulation of Pressurizer and Chemical and Volume Control System of PWR Based on 

Modelica ........................................................................................................................................................... 364 

Zhibo Gao, Xuefeng Xia, Ziao Xiang, Jie Cheng, Jianjun Wang, Di Wu 

An Improved Multiphase Lattice Boltzmann Method Scheme for Large Density Ratio Simulation 

in Heat Pipe ...................................................................................................................................................... 370 

Lie Quan, Yugao Ma, Xiao Liu, Shanfang Huang, Kan Wang 

Study on Radial Thermal-Hydraulic Characteristics of Once-Through Steam Generator of Sodium-

Cooled Fast Reactor ......................................................................................................................................... 382 

Yapeng Liu, Bo Wang, Dalin Zhang, Zhenyu Feng, Xinyu Li, Wenxi Tian, Suizheng Qiu, 

Guanghui Su 

Experimental Study on Metal Jet Spreading on Substrate With Roughness ..................................................... 389 

Yihua Xu, Ryo Yokoyama, Shunichi Suzuki 

Ultrasonic Doppler Velocimetry (UDV) for Cold Shock Transients in a Scaled Liquid Metal Cooled 

Reactor Plenum ................................................................................................................................................ 396 

Broderick M. Sieh, Hitesh Bindra 

Investigating the Motion Characteristics of Complex-Shaped Foreign Objects on the Secondary 

Side of a Steam Generator Based on CFD-DEM Method ................................................................................ 404 

Defang Mu, Jie Rong, Mingjun Wang, Wenxi Tian, Suizheng Qiu, Guanghui Su 

Research on Multi-Scale Coupling Program Based on Lead Bismuth Fast Reactor ......................................... 411 

Yixin Zhang, Chenglong Wang, Jiaxin Zhang, Wenxi Tian, S. Z. Qiu, G. H. Su 

Control Scheme of Cogeneration Nuclear Reactor Plant Based on the "Turbine Follows Heating" 

Operation Mode ................................................................................................................................................ 415 

Ru Zhang, Nan Zhang, Mengxiao Yan, Peiwei Sun, Xinyu Wei 

Investigating the Impact of Various Molten Salt Combinations on Reactor Criticality and Thermal 

Neutron Flux Distribution in SD-TMSR .......................................................................................................... 421 

Seda Yilmaz, Shripad Revankar, Yunlin Xu 

Numerical Analysis of Three-Dimensional Flow Field Impact Under Strong Transient Conditions in 

Advanced Reactors ........................................................................................................................................... 428 

Jian Zhao, Jing Zhang, Yingwei Wu, Guanghui Su, Wenxi Tian, Suizheng Qiu 



Numerical Study of Film Cooling and Particle Depositions in Turbine Blade of High-Temperature 

Gas-Cooled Reactor.......................................................................................................................................... 434 

Xiaozhong Wang, Qi Sun, Ping Ye, Wenkui Ma, Xiaoyong Yang, Wei Peng 

Study on Bubble Migration Characteristics in a Lead-Cooled Fast Reactor After Steam Generator 

Tube Rupture Accident ..................................................................................................................................... 443 

Zhenyu Feng, Dalin Zhang, Haoyu Jiao, Yutong Chen, Yue Lin, Wenxi Tian, Suizheng Qiu, 

Guanghui Su 

Remote Measurement by Robot Arm Equipped With PAUVP and LIBS ........................................................ 450 

Chengzuo Ji, Yuan Chen, Christian Brice, Hiroshige Kikura, Hideharu Takahashi, Gen Endo 

Development and Validation of a Two-Phase Flow Solver With Drift-Flux Model Based on 

OpenFOAM ...................................................................................................................................................... 457 

Wenqiang Wu, Dalin Zhang, Tao Huang, Lei Zhou, Peng Du, Wenxi Tian, Suizheng Qiu, 

Guanghui Su 

Enhancing Hydrogen Laminar Burning Velocity Estimation With Artificial Neural Networks and 

Simulated Data ................................................................................................................................................. 464 

Andrius Ambrutis, Mantas Povilaitis 

Designing a Knowledge-Centric Plant Information Model by Integrating Tacit Knowledge ........................... 471 

Pascal Mosler, Uwe Ruppel 

Study of Jet Characteristics and Structural Fatigue in the Upper Chamber of a Lead-Bismuth 

Eutectic Cooled Reactor Based on Fluid-Structure Coupling Methods ........................................................... 480 

Ji Zhang, Mingjun Wang, Wenxi Tian, Suizheng Qiu, Guanghui Su 

Coarse Mesh Generation for CMFD Acceleration in SARAX-LAVENDER Code ......................................... 490 

Haoxiang Xu, Youqi Zheng, Bowen Xiao, Hongchun Wu 

Dimensionless Analysis of Aerosol Dynamic Behaviors in the Light Water NPP Severe Accidents ............... 498 

Jinghong Wang, Wei Peng, Suyuan Yu 

Surrogate Modeling Advancements in Nuclear Fuel Engineering: Bridging the Gap Between 

Accuracy and Efficiency .................................................................................................................................. 509 

Salvatore Angelo Cancemi, Michela Angelucci, Rosa Lo Frano, Sandro Paci 

Heat Transfer to Supercritical Water Flowing in Short Vertical Bare Tubes .................................................... 516 

Mehmet Kavalci, Mark Wspanialy, Laura Heyns, Marcus Cornelius, Igor Pioro 

Study on Stabilization Technology of Base Isolation Layer Using Air Floating Technology by 

Shaking Table Test ............................................................................................................................................ 526 

Aramaki Takuto, Osamu Furuya, Yoshiro Hiyama, Koji Yamazaki 

Analysis of Operational Characteristics of a Small Modular Reactor With Accident Tolerant Fuel ................ 534 

Ondrej Lachout, Pavel Suk 

Experimental Study of Bubble Migration Characteristics in MCCI Molten Pool ............................................ 544 

Guorui Yang, Jing Zhang, Yingwei Wu, Yanan He, Suizheng Qiu, Guanghui Su, Wenxi Tian 

PERFORM: High Temperature and Pressure CHF Experiment Bench Under Six Degrees of 

Freedom Motion Condition .............................................................................................................................. 552 

Binzhuo Xia, Fanting Xia, Yiming Yang, Kui Zhang, Ronghua Chen, Wenxi Tian, Suizheng Qiu 

Study of Compressible Flow in Pipes Containing Mesh Structures ................................................................. 560 

Jun Xu, Hongxing Yu, Jian Deng, Yu Liu, Luteng Zhang, Langlang Tian, Lei Zhong 



Influence of Multi-Hole Sparger Geometry on the Chugging Regime ............................................................. 565 

Luca Berti, Rosa Lo Frano, Francesco d'Errico, Donato Aquaro 

Uncertainty and Sensitivity Analysis of Phebus FPT-1 Experiment Based on Severe Accident 

Analysis Code ISAA ........................................................................................................................................ 571 

Hao Yang, Bin Zhang, Jishen Li, Pengcheng Gao, Zhiran Zhang, Fan Miao 

Effect of Neutron Leakage on Equilibrium U-Pu and Th-U Cycles for 16 Selected Reactors ......................... 580 

Josef Sabol, Jiri Krepel 

LES of Twin High-Re Rectangular Jets for Benchmarking Model Order Reduction Methods ........................ 590 

John Acierno, Elia Merzari, Victor Petrov, Annalisa Manera 

Scaling of Horizontal Steam Generator Based on Three-Dimensional Thermal-Hydraulic 

Simulations ....................................................................................................................................................... 598 

Milos Lazarevic, Vladimir Stevanovic, Milan M. Petrovic, Sanja Milivojevic, Milica Ilic 

Author Index 

 




