Xl International Conference on
Computational Heat, Mass and
Momentum Transfer

(ICCHMT 2018)

MATEC Web of Conferences Volume 240 (2018)

Cracow, Poland
21 - 24 May 2018

Editors:
Slawomir Gradziel Tomasz Sobota
Stanislaw Lopata Wieslaw Zima

ISBN: 978-1-5108-7565-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

This work is licensed under a Creative Commons Attribution 4.0 International License. License details:
http://creativecommons.org/licenses/by/4.0/.

No changes have been made to the content of these proceedings. There may be changes to pagination
and minor adjustments for aesthetics.

Printed with permission by Curran Associates, Inc. (2020)

For additional information, please contact EDP Sciences — Web of Conferences
at the address below.

EDP Sciences — Web of Conferences
17, Avenue du Hoggar

Parc d'Activité de Courtabceuf

BP 112

F-91944 Les Ulis Cedex A

France

Phone: +33 (0) 1 69 18 75 75
Fax:  +33(0) 169 28 8491

contact-edps@webofconferences.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

NUMERICAL INVESTIGATION OF BOILING AND FORCED CONVECTION HEAT

TRANSFER IN INCLINED POROUS ENCLOSURE USING MODIFIED ENTHALPY

FORMULATION. ...ttt ettt et e e e et e e eetteeeetteeeebeeeeassaeeassaeeeateaeeassaseassseeeasseseasssseassseeensbeseassseeanaseens 1
Alomar Omar Rafae, Mohammed Rafie Rushdy, Mohammed Karam Hashim

INFLUENCE OF FORCED CONVECTION ON THE EVAPORATION AND INTERNAL

DYNAMICS INSIDE OF AN ARRAY OF SALT SOLUTION DROPLETS .......oooiiiiiiiee e 14
Al-Rawi Omar, Wilson Mark

NUMERICAL INVESTIGATION FOR CONVECTIVE HEAT TRANSFER AND FRICTION

FACTOR UNDER PULSATING FLOW CONDITIONS ..ottt ettt e st eesave e e eaneeesnnneaeennes 20
Aslan Erman, Ozsaban Mert, Ozcelik Guven, Guven Hasan Riza

STUDY OF A HYDRAULIC SYSTEM CONVERTING ENERGY FROM SEA WAVES NEAR THE

CO A ST ettt e e e ettt e e ettt e e eteeeeetaee e ettt ee e tteeeataeeeattteeeatteeeateeeaatteeeaatteeeaaaseeeateeeeatteeeataeeaannes 26
Barbarelli Silvio, Amelio Mario, Florio Gaetano, Scornaienchi Nino Michele
HEAT TRANSFER AND FLOW FIELD IN A CIRCULAR TWISTED CHANNEL ............cooooiiiiiiiieeeeee, 32

Bhattacharyya Suvanjan, Chattopadhyay Himadri, Banerjee Arnab, Benim Ali Cemal

NATURAL CONVECTION MELTING OF NANO-ENHANCED PHASE CHANGE MATERIAL IN

A CAVITY WITH FINNED COPPER PROFILE ..........ccooiiiiiiiiiiiit ettt ettt s 38
Bondareva Nadezhda, Sheremet Mikhail

DETERMINATION OF DISTRIBUTION OF HEAT-CONDUCTING MATERIAL

CONCENTRATION IN PROTECTIVE LAYER OF TPS PANEL .....cccoooiiiiiiiiiiieeeeeeeeseee e 43
Brodzik Lukasz, Frackowiak Andrzej

NUMERICAL MODELING OF HEAT TRANSFER IN THE FIXED-MATRIX REGENERATOR

WORKING IN THE ELECTRIC THERMAL STORAGE HEATING SYSTEM.........ccoooiiiiiiiiniiineeeeeeeee 47
Cisek Piotr, Taler Dawid, Cisek Grzegorz

EXPERIMENTAL AND NUMERICAL STUDIES OF HEAT AND MASS TRANSFER IN LOW-

TEMPERATURE HEAT ACCUMULATOR WITH PHASE TRANSFORMATIONS OF

ACCUMULATING MATERIAL........oootititiitiniiet ettt ettt ettt ettt sttt st sae et e b et e sbeeaesbeenne et 54
Gorobets Valery, Antypov levgen, Trokhaniak Viktor, Bohdan Yurii
ANALYSIS OF HEAT TRANSFER IN A COATED BED OF AN ADSORPTION CHILLER .........cccccccevviinininnene 58

Grabowska Karolina, Sosnowski Marcin, Krzywanski Jaroslaw, Sztekler Karol, Kalawa Wojciech, Zylka Anna,
Nowak Wojciech
THE APPLICATION OF PICARD METHOD IN IDENTIFICATION OF THE HEAT TRANSFER
COEFFICIENT IN FLOW BOILING IN A MINICHANNEL .......oooiiiiiiieeiee ettt s 62
Grabowski Miroslaw, Hozejowska Sylwia, Pawinska Anna, Poniewski Mieczyslaw E.
THE APPLICATION OF FOURIER TRANSFORM TO THE IDENTIFICATION OF
TEMPERATURE DISTRIBUTION IN HFE-7100 FLOW BOILING IN AN ANNULAR MINIGAP .........cccocoeee. 68
Hozejowska Sylwia, Piasecka Magdalena
AN INVERSE GEOMETRIC PROBLEM IN STEADY STATE HEAT CONDUCTION - THE

SOLUTION AND STABILITY ANALYSIS ...ttt sttt st et e sae e st 73
Hozejowski Leszek
NUMERICAL ANALYSIS OF LIFTED HYDROGEN FLAME ........ccccooiiiiiiiiiiienteeecenteese et 77

Igbal Sohail, Pfeiffelmann Bjérn, Benim Ali Cemal, Joos Franz

EXPERIMENTAL AND NUMERICAL INVESTIGATION ON THE IMPACT OF VACUUM

LEVEL ON EFFECTIVE THERMAL CONDUCTIVITY AND MICROSTRUCTURE OF CARBON

FIBRE REINFORCED EPOXY COMPOSITES MANUFACTURED BY VACUUM BAG METHOD .................... 84
Kubis Michal, Seredynski Mirosaw, Cieslikiewicz Lukasz, Wisniewski Tomasz, Boczkowska Anna

TURBULENCE MODELS IMPACT ON THE FLOW AND THERMAL ANALYSES OF JET

IMPINGEMENT ...ttt et et e et e st e e teesat e e bt e eat e e s st e easeesaeeenseesaseeseesateenanesnseennseenseesaseenneennne 90
Kura Tomasz, Fornalik-Wajs Elzbieta, Wajs Jan, Kenjeres Sasa
MODELLING MICROWAVE HEATING OF AN OIL PALM MESOCARRP .........cccoooiiiiiieeeeeeeeeeeeee e 96

Law Ming, Chang Jessie
ON MODELING OF THE INITIAL STAGE OF NONSTATIONARY NUCLEATE BOILING FOR

THE HIGH HEAT FLUXES .. ..o o oot ee e e e et e ettt e e e et e e ettt e e e eaa e e eeaseeeeetaeeeeteeeeeareeeeeaseeeens 102
Levin Anatoliy, Khan Polina



INFLUENCE OF VACUUM LEVEL ON INSULATION THERMAL PERFORMANCE FOR LNG

CRYOGENIC ROAD TANKERS ...ttt ettt e et e ettt e e stteeestbteestbeaesssseeeassseesasseeeanssaeeassseeensseeeansseeenns 107
Edward Lisowski, Filip Lisowski

DEVELOPMENT OF HYBRID MODEL BASED ON LATTICE BOLTZMANN METHOD AND

CELLULAR AUTOMATA DEVOTED FOR PHASE TRANSFORMATION - SIMULATION OF

HEAT FLOW WITH CONSIDERATION OF ENTHALPY .....oooiiii ettt e 111
Lach Lukasz, Straka Robert, Svyetlichnyy Dmytro

DEVELOPMENT AND VALIDATION OF AN INVERSE METHOD FOR IDENTIFICATION OF

THERMAL CHARACTERISTICS OF A SHORT LASER PULSE .........oooooiiiiiiic et 116
Lapka Piotr, Pietrak Karol, Kujawinska Malgorzata, Malesa Marcin, Oniszk Lukasz

PRELIMINARY MATHEMATICAL AND NUMERICAL TRANSIENT MODELS OF

CONVECTIVE HEATING AND DRYING OF ABRICK ........cooiiiiiiiec et e 124
Lapka Piotr, Wasik Michal, Furmanski Piotr, Seredynski Miroslaw, Ciecelikiewicz Lukasz, Pietrak Karol, Kubis
Michal, Wisniewski Tomasz S., Jaworski Maciej

THERMAL AND WATER TRANSFER IN CEMENTITIOUS POROUS MEDIUM: THERMAL

BUILDING AND DURABILITY ..ottt ettt ettt e e tte e e et e e e saateesabeaeassbaaeessseessseeesnsseeeensseesasseeesnsseens 132
Ma Xiaoyan, Benboudjema Farid, Bennacer Rachid

HEAT TRANSFER COEFFICIENT DETERMINATION USING THE FEM WITH TIME-

DEPENDENT TREFFTZ-TYPE BASIS FUNCTIONS IN SUBCOOLED FLOW BOILING IN A

MINICHANNEL. ..ottt e et e et e e et eeeetee e e ettt e e eebteeeeataeeeasseeeasseeeasssseeensseseasteaeassaeeensseeensseeeasseens 137
Maciejewska Beata, Piasecka Magdalena

EFFECT OF BAFFLE SHAPE IN HEAT TRANSFER FOR JET IMPINGEMENT ON A SOLID

Marimuthu Muthukannan, Uthayakumar, Kanna P Rajesh, Oclon Pawel, Taler Jan, Taler Dawid

NUMERICAL STUDY OF THE EFFECT OF HEAT TRANSFER ON SOLID PHASE

FORMATION DURING DECOMPRESSION OF CO2 INPIPELINES ........oooiiiiieeee e 147
Martynov Sergey, Zheng Wentian, Mahgerefteh Haroun

NATURAL CONVECTION IN A ROTATING CAVITY PARTIALLY FILLED WITH A POROUS

MEDIUM UNDER THE EFFECT OF A LOCAL HEATER .............ooooiiee et 151
Mikhailenko Stepan, Sheremet Mikhail

COMPARISON OF PREDICTIVE METHODS FOR FLOW BOILING HEAT TRANSFER IN

CONVENTIONAL CHANNELS AND MINICHANNELS - THE EFFECT OF REDUCED

PRESSURE ......ooiiiiiii ettt e et e e et e e e tbe e e e abeeeeabbeeeassaeeeasseeeeasseeeassseesassseeensseeeanssaeeassseeensseeeansseaens 155
Mikielewicz Dariusz, Jakubowska Blanka

LEIDENFROST EVAPORATION OF WATER DROPLET ..ottt 161
Orzechowski Tadeusz

A THERMAL PARAMETRIC STUDY OF NON-EVAPORATIVE SPRAY COOLING PROCESS ..................... 166

Otmani Abdessalam, Mzad Hocine, Bey Kamel
NUMERICAL STUDY OF THE QUENCHING OF A LAMINAR PREMIXED HYDROGEN

Pfeiffelmann Bjorn, Benim Ali Cemal

NUMERICAL ANALYSIS OF LIQUID JET IMPINGEMENT COOLING OF A

THERMOELECTRIC GENERATOR .........oooiiiiiiieieet ettt ettt e et e saesaseessaeenseessaesnseennseenseesnseenneennns 177
Pfeiffelmann Bjorn, Benim Ali Cemal, Joos Franz

THE FLOW BOILING HEAT TRANSFER COEFFICIENT DETERMINATION IN A

MINICHANNEL USED THE FEM COMBINED WITH TREFFTZ FUNCTIONS ......ccccooiiiiiiiieteeeee e 183
Piasecka Magdalena, Strak Kinga, Maciejewska Beata
MODELLING OF PROPANE EMISSIONS FROM A TANK CONTAINING A LIQUEFIED PHASE ................. 188

Salamonowicz Zdzislaw, Makowski Radoslaw

ASSESSMENT OF GAS PERMEABILITY THROUGH POROUS SKELETAL MEDIA WITH

ANISOTROPIC INTERNAL STRUCTURE .......oooiiiii ettt et ettt e e e e e et e e eeateeeeaneeas 194
Walowski Grzegorz, Filipczak Gabriel

REVIEW OF EXISTING AND DEVELOPMENT OF A NOVEL MATHEMATICAL MODEL FOR

SUPERCRITICAL CO2 CYCLES WORKING FLUID ..........oooiiiiiiiiii e eeee et e 202
Wolowicz Marcin, Milewski Jaroslaw, Lis Piotr

THE POSSIBILITY OF SIMPLIFIED MODELLING OF RADIATION HEAT TRANSFER

WITHIN A STEEL POROUS CHARGE ......cooiiiiii ettt ettt sttt sttt et st e s eesseesaneens 207
Wyczolkowski Rafa , Wylecia Tomasz, Gala Marek
HEAT TRANSFER STUDY ON A HYBRID SMOOTH AND SPIRALLY CORRUGATED TUBE ....................... 213

Yang Chen, Chen Min-rui, Qian Jin-yuan, Wu Zan, Jin Zhi-jiang, Sunden Bengt



THERMAL PERFORMANCE AND REDESIGN OF BEAM STOPPERS UNDER SUPERFICIAL
HEAT TRANSFER FROM INTENSE ION BEAMS IN MATTER .......coccoiiiiiiii et 217
Pilan Zanoni Andre, Briz Monago Jose Antonio, Calviani Marco

NUMERICAL STUDY OF THE EFFECT OF FORCED CONVECTIVE FLOW ON DROPWISE

CONDENSATION BY THERMAL LBM SIMULATION ...ttt e e e 223
Zheng Shaofei, Eimann Ferdinand, Fieback Tobias, Gross Ulrich
NUMERICAL STUDY OF HEAT AND MASS FLOW IN LAYERED HEAT STORAGE.............c...cccovveviieenn.. 230

Ziegler Bartosz, Mosiezny Jedrzej, Czyzewski Pawel
EXPERIMENTAL INVESTIGATION ON STRAIGHT AND U-BEND DOUBLE TUBE HEAT

EXCHANGER WITH ACTIVE AND PASSIVE ENHANCEMENT METHODS .........ccooiiiiiieeeeeeeee 234
Andrzejczyk Rafal, Muszynski Tomasz, Kozak Przemyslaw
AIR FLOW CHARACTERISTICS OF A ROOM WITH AIR VORTEX DIFFUSER ...........cccoooiiiiiiiiieeeee 240

Borowski Marek, Jaszczur Marek, Satola Daniel, Karch Micha

AN ANALYSIS OF THE INNOVATIVE EXHAUST AIR ENERGY RECOVERY HEAT

EXCHANGER ... ettt e e et e e et e e e ettt e e e eta e e e eateeeeteeeetaeeeetteeeeaeeeeesaeeeeetreeeereeeeeaneeas 245
Borowski Marek, Jaszczur Marek, Satola Daniel, Kleszcz Slawosz, Karch Micha

EVALUATION OF SELECTED METHODS OF THE HEAT TRANSFER COEFFICIENT

DETERMINATION IN FIN-AND-TUBE CROSS-FLOW HEAT EXCHANGERS...........cccoooiiiiiiieeeeeeee, 250
Bury Tomasz, Hanuszkiewicz Drapala Malgorzata

NUMERICAL ANALYSIS AND SIMULATION OF THE HEAT RECOVERY FROM

WASTEWATER USING HEAT EXCHANGER...........oooiii ettt ettt et e 256
Gabor Timea, Tiuc Ancuta-Elena, Sur loana Monica, Badila Iulian Nicolae

EXPERIMENTAL STUDIES AND NUMERICAL MODELLING OF HEAT AND MASS

TRANSFER PROCESS IN SHELL-AND-TUBE HEAT EXCHANGERS WITH COMPACT

ARRANGEMENTS OF TUBE BUNDLES ...ttt ettt et e e st e e e eaaeeeaaeaesssbeeeennseesesseeessseeas 264
Gorobets Valery, Bohdan Yurii, Trokhaniak Viktor, Antypov levgen

NUMERICAL ANALYSIS OF FLOW IN A MODULAR HEAT EXCHANGER USED IN FOOD

INDUST RIAL PLANT S oottt e e e et e e e e eta e e e etaeeesataeeessseeesaaaeseassseeeassseeesseeeantseeeassaeeesseeeansseeeans 270
Judt Wojciech, Bartoszewicz Jaroslaw

PREDICTION OR HYDRAULIC PERFORMANCE OF SHELL-AND-TUBE HEAT

EXCHANGER: COMPARISON OF 1D AND CFD-POROUS MEDIA APPROACHES ............ocooviiiiiiieee. 275
Kalioudjoglou Loick, Bonneau Clément, Melot Vincent, Auvity Bruno, Josset Christophe, Merriaux Yoann

THEORETICAL MODELING AND EXPERIMENTAL STUDY OF AUXILIARY CONCRETE

ACCUMULATOR FOR SOLAR HEATING SYSTEMS ...ttt ettt e e stee s ae e e eaveeseareeeenneeas 282
Sacharczuk Jacek, Taler Dawid

NUMERICAL AND EXPERIMENTAL STUDY OF FLOW DISTRIBUTION IN TUBULAR SPACE

OF FIN-AND-TUBE HEAT EXCHANGER WITH MODIFIED INLET MANIFOLD ............cocooiiiiiiiiiiieeee, 288
Stelmach Tomasz

NUMERICAL INVESTIGATION OF FLOW DISTRIBUTION IN TUBULAR SPACE OF FIN-

AND-TUBE HEAT EXCHANGER . ...........oooiiiiii ettt e et e et e e et e e e eaaa e e et e e eereeeeeaneeas 294
Stelmach Tomasz

PERFORMANCE OF AIR-COOLED HEAT EXCHANGER WITH LAMINAR, TRANSITIONAL,

AND TURBULENT TUBE FLOW ...ttt ettt e et e e e st e e s tte e e sseaeeeeasaeeesbaaesssaeeensseeensseeaesseeas 300
Taler Dawid

DO IONIC LIQUIDS REPLACE WATER OR NANOFLUIDS TO ENHANCE HEAT TRANSFER

IN MICRO-CHANNEL SYSTEMS? ...ttt ettt e et e e et e e e ettt e e ettt e e e etteeeeateaeeeataeeetteeeeateeeeaaseeas 308

Al-Asadi Mushtaq T., Al-Sallami Waleed T.

CFD ANALYSIS OF A ONE-PASS PHOTOVOLTAIC/THERMAL AIR SYSTEM WITH AND

WITHOUT OFFSET STRIP FINS ..ottt e et e e vt e e be e bt e s abeessaeesbe e sseenseesaseesseasnseenseeenseans 311
Al-Damook Moustafa, Dixon-Hardy Darron, Heggs Peter J., Al Qubeissi Mansour, Al-Ghaithi Khaled, Mason
Patrick E., Cottom Joshua

EXPERIMENTAL STUDIES OF TWO-PHASE LIQUID METAL-GAS CHAIN FLOW WITH

ULTRASONIC ECHO PULSE METHOD AND IN THE MAGNETIC FIELD OF PERMANENT

MAGNETS ..o ettt e et e e et e e e eate e e eeaae e e eete e e e eateeeeaseeeeaaeeeetteeeeneeeeenaseeetreeeereeeennneens 316
Andruszkiewicz Artur, Eckert Kerstin
EFFECTS OF NANOPARTICLES ON HYDRAULIC CAVITATION........oooiiiiiiii et 322

Chen Min-rui, Qian Jin-yuan, Wu Zan, Yang Chen, Jin Zhi-jiang, Sunden Bengt
INFLUENCE OF FLOW CONDITIONS AND FOAM PARAMETERS ON PRESSURE DROP AND
HEAT TRANSFER IN FLOW OF FLUIDS THROUGH CHANNELS FILLED WITH METAL

Dyga Roman, Placzek Ma gorzata, Witczak Stanislaw



IDENTIFYING SYNCHRONIZATION BETWEEN FLOW BOILING INSIDE TWO PARALLEL

MINICHANNELS USING JOINT RECURRENCE PLOTS .....oooiiiiiiiiee ettt 334
Grzybowski Hubert, Gruszczynska Iwona, Mosdorf Romuald

POSSIBILITY OF THE DRAG REDUCTION EFFECT APPLICATION TO REDUCE THE COST

OF TRANSPORT ENERGY IN WATER SYSTEMS ... .ottt ste sttt saeebaesnseensaesnseennnennne 339
Matras Zbigniew, Kopiczak Bartosz

THE INFLUENCE OF THE NUMERICAL SOLVER SELECTION ON THE NOZZLE IMPULSE

FLOW SIMULATION RESULTS ...ttt et sttt h et st et e bt et esbeeate bt eatesbeente bt snnesbeeneennes 344
Mlynarczyk Przemyslaw
MESHING STRATEGY FOR HYBRID TET-HEX PHES LAYERED BED HEAT STORAGE ...........ccccccocee. 350

Mosiézny Jedrzej, Ziegler Bartosz
EXPERIMENTAL VALIDATION OF PRESSURE DROP MODELS DURING FLOW BOILING OF

R134A — EFFECT OF FLOW ACCELERATION AND ENTRAINMENT ..........coooiiiiiieeeeeeeeeee e 354
Muszynski Tomasz, Andrzejczyk Rafal, Dorao Carlos

COMPUTATIONAL ANALYSIS OF A CROSS FLOW TURBINE PERFORMANCE ............ccooooooviiiiiieeee, 359
Gomez Vanessa Ruiz, Higuita Edison A. Palacio, Moran Aldo German Benavides

ANALYSIS OF FLOW THROUGH CHANNEL WITH MOUNTED BLADES ..........cccoooiiiiiiieeeeeee e 364

Semklo Lukasz, Gierz Lukasz

INFLUENCE OF CRYSTAL GROWTH KINETICS ON PREDICTION OF MACRO

SEGREGATION BY MICRO-MACROSCOPIC SIMULATION OF BINARY ALLOY

SOLIDIFICATION ..ottt e et e e et e e e et e e e eaaeeeeeteeeeeateeeeeaseeeeasteseasseeeassseseasteeeatsseeenseeeeasseseasseaens 370
Seredynski Miroslaw, Banaszek Jerzy

TRANSIENT FREE CONVECTION IN AN INCLINED SQUARE POROUS CAVITY FILLED

WITH A NANOFLUID USING LTNE AND BUONGIORNO’S MODELS ..o 377
Sheremet Mikhail, Pop loan

EFFECT OF VISCOUS DISSIPATION IN TWO-DIMENSIONAL STOKES FLOW BETWEEN

ROTATING CYLINDERS — PRELIMINARY NUMERICAL INVESTIGATION..........cceooiiiiiiieceeeeeee e 381
Teleszewski Tomasz Janusz

VISCOUS DISSIPATION EFFECT ON LAMINAR FORCED CONVECTION IN A CIRCULAR

DUCT WITH ADIABATIC WALLS - PRELIMINARY NUMERICAL INVESTIGATION .............coooiiiiieee. 385
Teleszewski Tomasz Janusz

PREDICTION AND MEASUREMENT OF THE AERODYNAMIC PERFORMANCE OF A WIND

TURBINE ...ttt ettt e ettt e ettt e e e taeeeetaee e sseeeesseeeeasseeeassaeeessaeeeasseeeassseeeassseeensseeeanssaeeassaeeensseeeansseaenns 389
Benim Ali Cemal, Diederich Michael, Giil Fethi

NUMERICAL STUDY OF AN ASYMMETRICALLY HEATED RECTANGULAR DUCT WITH

SUSPENDED CYLINDERS ...ttt ettt sttt et e b e sttt e bt e bt e bt et e e bt e bt sbeenae et ebesanenaean 392
Chhaparwal Gaurav Kumar, Srivastava Ankur, Dayal Ram
TEMPORAL LOAD RESOLUTION IMPACT ON PV/GRID SYSTEM ENERGY FLOWS.......ccccoiiniiininiene 399

Jaszczur Marek, Hassan Qusay, Teneta Janusz

AN ANALYSIS OF TEMPERATURE DISTRIBUTION IN SOLAR PHOTOVOLTAIC MODULE

UNDER VARIOUS ENVIRONMENTAL CONDITIONS ...ttt ettt ettt ettt sttt s 405
Jaszczur Marek, Hassan Qusay, Teneta Janusz, Majewska Ewelina, Zych Marcin

STUDY OF DUST DEPOSITION AND TEMPERATURE IMPACT ON SOLAR PHOTOVOLTAIC

IMMODWULLE ..ottt ettt ettt b bbbt e bt b e s bt et e e bt e bt s bt e et e bt et e sbt e et eb e et e sbe et e ebe et e sbeentesneennenee 411
Jaszczur Marek, Hassan Qusay, Teneta Janusz, Styszko Katarzyna, Nawrot Weronika, Hanus Robert

TILT OPTIMIZATION OF A DOUBLE-GLAZED AIR SOLAR COLLECTOR PROTOTYPE............cceeueee. 417
Mzad Hocine, Otmani Abdessalam, Haouam Abdallah, Lopata Stanislaw, Oclon Pawel

ENERGY SAVING AND OPTIMUM INSULATION THICKNESSES IN BUILDING UPGRADING.................... 423

Orzechowski Mateusz, Orzechowski Tadeusz

THE INFLUENCE OF TEMPERATURE ON ALGAL BIOMASS GROWTH FOR BIOGAS

PRODUCGTION ... .ottt ettt e ettt e e sttt e e taeeeetaeeessseeeesseeeasssaeeasssseeassseeassseeeassseesasssesesseeeansseeeasseeeesseeennsseanans 428
Pawlita-Posmyk Monika, Wzorek Malgorzata, Placzek Malgorzata

A COMPUTATIONAL INVESTIGATION OF THE HYDRODYNAMICS OF THE BADUSH DAM

INNORTHERN TRAQ ...ttt ettt e e e et e e e ette e e ete e e e eaaeeeeeateeeeaseeeesteeeeateaeeasssesesteeeeateeeaaseens 435
Saeedrashed Younis Saida, Benim Ali Cemal

A NUMERICAL ANALYSIS OF THE THERMOHYDRAULICS OF AN EGS PROJECT IN

TURIKEY ..ottt ettt e e bt e e ettt e e e te e e e ebeeeeabaeeeasbaeeasbeeeeasseeeassaeeeassaeesasbeeeansseesassseesnsbeeeanssaasansaeeensbeeeansseaenns 441
Benim Ali Cemal, Cicek Aydin, Eker Arif Mert

SIMULATION OF WATER TURBINE INTEGRATED WITH ELECTRICAL GENERATOR..............c...cccoo... 447
Borkowski Dariusz, Wegiel Michal, Oclon Pawel, Wegiel Tomasz

A MODEL OF THE NOVEL CONCEPT LIQUID PISTON ENGINE SOURCED BY WASTE HEAT ................ 451

Bujalski Wojciech, Futyma Kamil, Milewski Jaroslaw, Szczeceeniak Arkadiusz



ABOUT THE SHORTWAVE MULTIPLE REFLECTIONS IN AN URBAN STREET CANYON

BUILDING RELATED TO THREE DIFFERENT EUROPEAN CLIMATES .........oooiiiiiieieeeceeeeeeeeeeeee e 456
Colucci Chiara, Mauri Luca, Vallati Andrea

THERMAL MANAGEMENT OF MACHINE COMPARTMENT IN A BUILT-IN

REFRIGERATOR.........oooiie ettt e e e e e et e e et e e e ettaeeeeasaeeetaeeeaatseeeasssesesseeeantseeeeasseeensseaeansseeens 463
Devle Milind, Garg Ankur, Cavali Darci

SHAPE AND OPERATION OPTIMIZATION OF A THICK-WALLED POWER BOILER

COMPONENT ...ttt ettt ettt e a e bt e ate st e eat e bt eh b et e e st e bt ea b e bt eat e bt ea b e bt en b e bt esbenbeentanbesatenbeeneenbesneenseas 470
Duda Piotr, Mrzyglod Miroslaw W.
NEW START-UP CURVES FOR A 200 MW STEAM BOILER WITH NATURAL CIRCULATION ................... 477

Dzierwa Piotr

STEADY STATE CFD ANALYSIS OF HEAT TRANSFER COEFFICIENT IN PRESSURISED

PIPES OF SUPER-HEATER OF OP210 STEAM BOILER .........cccocoiiiiiiiiiiiiiiiteneeeeteeetee et 483
Granda Mariusz

CALCULATIONS OF THE PRESSURE DROP IN THE NATURAL CIRCULATION BOILER

EVAPORATOR ...ttt ettt bt et et st e s bt e e bt e sabe s bt e e ateesbeesabeebeeeabeesabeeabeesaaeebeenareens 489
Gradziel Slawomir, Majewski Karol

AN ANALYSIS OF HIGH-TEMPERATURE NUCLEAR REACTOR COUPLED WITH GAS

TURBINE COMBINED CYCLE ......oooiiiiiitiiitetentetet ettt ettt ettt sttt sttt et be st a et e bt saae et et e besanennean 493
Jaszczur Marek, Dudek Micha, Sliwa Tomasz, Kolenda Zygmunt

3-D SIMULATION USING FOR HYDRAULIC CALCULATION OF THE HEAT

ACCUMULATOR ...ttt h ettt a e bt e at e st e e bt e e bt e ate s bt e st e bt e st e s bt eat e bt eabesbeemtenbeeabenaeemeenbes 498
Kletska Olha, Falendysh Anatoliy, Kagramanjan Arthur, Onishchenko Andrey

MODELING OF THE HEAT TRANSFER PROCESS IN AN AIR HEAT PUMP FANLESS

EVAPORATOR ......coiiiiiiee ettt ettt et a et b e et sa et b e et s bt et e bt eanesa e et e beeanesaeennenes 502
Kopec Piotr, Niezgoda-Zelasko Beata

THE ENVIRONMENTAL IMPACT OF REFUSE DERIVED FUEL CO-COMBUSTION WITH

LIGNITE ..ottt ettt ettt ettt b e s bttt a e bt e a s e st e bt e bt e et et e bt e bt e bt et e e bt e bt sbne et emeebesanenneas 507
Krawczyk Piotr, Badyda Krzysztof, Mikolajczak Aleksandra
MODELING OF A RE-HEAT TWO-STAGE ADSORPTION CHILLER BY AI APPROACH ...........cccceveeneenne. 512

Krzywanski Jaroslaw, Grabowska Karolina, Sosnowski Marcin, Zylka Anna, Sztekler Karol, Kalawa Wojciech,
Wojcik Tadeusz, Nowak Wojciech

CFD MODELLING AND VALIDATION OF THE ROTARY LOBE COMPRESSED AIR

EXPANDER ...ttt et e et e e et e e e e etae e e e tae e e e taeeeattaeeaatbeeeetbeeeataeeeaabaeeaaateeeataeeeaataeeeaabeeeatreeeanres 515
Kurkus-Gruszecka Michalina, Krawczyk Piotr, Lapka Piotr

REVIEW OF AUDIT CALCULATION ACTIVITIES ON THE APPLICABILITY OF CFD

SOFTWARE TO NUCLEAR SAFETY PROBLEMS .....cooiiiiiiiiitee ettt ettt sttt s 521
Lee Gong-Hee
VERIFICATION OF THE HEAT TRANSFER MODEL FOR SCREW REACTOR...........ccccooctiiiininiieeeene, 530

Levin Anatoliy, Kozlov Alexander, Svishchev Denis, Penzik Maxim

FIRST AND SECOND ORDER DUAL PHASE LAG EQUATION. NUMERICAL SOLUTION

USING THE EXPLICIT AND IMPLICIT SCHEMES OF THE FINITE DIFFERENCE METHOD ..................... 534
Majchrzak Ewa, Mochnacki Bohdan

REVIEW OF THE LITERATURE DISCUSSING THE PROBLEM OF UNEVEN THERMAL

STRESSES IN THE FURNACE CHAMBER .........cccooitiiiiiiitit ettt ettt sttt be s 542
Majdak Marek

THERMAL FLOW ANALYSIS OF VERTICAL COMBUSTION CHAMBER WATERWALL

TUBES OPERATION ..ottt ettt sttt et st sa et b e s et sa e st e bt sanena e et ebesunenneen 545

Majdak Marek, Grdziel Sawomir
NUMERICAL MODELLING OF RETROFITTING AN INDUSTRIAL BOILER TYPE OP-230

FOR PREDICTING NOX REDUGCTION.........uoiiiiiiiiee ettt e e e st e e et e e e aaeeesataeeesasaeesaseeesnaseeennnes 549
Motyl Przemyslaw, Lach Jan

A MODEL OF WATER-SPRAY COOLING EFFECT ON A CONTINUOUS CASTING PROCESS .................... 554
Mzad Hocine, Otmani Abdessalam, Bey Kamel, Lopata Stanislaw

STUDY OF CHLORELLA VULGARIS SEDIMENTATION PROCESS ........ooooiiii e 558

Patyna Agnieszka, Placzek Ma gorzata, Witczak Stanislaw
NUMERICAL PREDICTION OF STEADY STATE TEMPERATURE BASED ON TRANSIENT

MEASUREMENTS ..ottt e e e et e e e et e e e e aaeeeettee e e tseeeeatseeeassaeeeassaeeensseseassseeensseeeesseeeansseeennnes 563
Pelinska-Olko Ewa, Lewkowicz Marek



COMPARISON OF DUST EMISSIONS FROM AN INDIVIDUAL WOOD-FIRED BOILER AND
DUST EMISSIONS IN THE PRODUCTION OF THE SAME AMOUNT OF HEAT IN A

COMBINED HEAT AND POWER PLANT ..ottt tte e et e e eite e e eabeeestae e e s saeeesseeesnnseaens 570
Rak Amadeusz, Kulesza Leszek
PREDICTION OF A METHANE CIRCULAR POOL FIRE WITH FIREFOAM................cooiiiiiiiiiceeeeeeeeee 573

Sedano Camilo, Lopez Omar, Ladino Alexander, Mufioz Felipe
NUMERICAL INVESTIGATION OF PASSIVE STABILIZATION OF THE SURFACE

TEMPERATURE USING PCM AND METAL FOAM........oocoiiiiiiiitet ettt ettt st sb e s 580
Seredynski Miroslaw

NUMERICAL RESEARCH OF SOLIDIFICATION DYNAMICS WITH ANISOTROPY AND

THERMAL FLUCGCTUATIONS ...ttt ettt sttt et et sttt b e b s e bt e st e b saee et e e e b e sanenneas 586
Smakulski Przemyslaw, Ishimoto Jun, Pietrowicz Slawomir

HEATING OF THICK-WALLED STEAM HEADER — AN EXPERIMENTAL STUDY ......cccooiiiiniiininiencniene 592
Sobota Tomasz

DETERMINATION OF HEAT LOSSES THROUGH BUILDING PARTITIONS........ccoiiiiiiieieneeeeeeeeee 596
Sobota Tomasz, Taler Jan

PIPELINE HEATING AND COOLING ......cccooociiiiiitiiiitiieteteie ettt ettt sttt et sa e s ne s 602
Sobota Tomasz, Taler Dawid, Lubecki Szczepan

TRANSIENT HEAT TRANSFER AT FLUID FLOW IN A THICK-WALLED PIPELINE ...........cccocovviiiniiins 607
Sobota Tomasz, Taler Dawid, Lubecki Szczepan

THE INFLUENCE OF ADSORPTION CHILLERS ON CHP POWER PLANTS.....cccoooiiiiiiniinereeeeeeee 611

Sztekler Karol, Kalawa Wojciech, Stefanski Sebastian, Krzywanski Jaroslaw, Grabowska Karolina, Sosnowski
Marcin, Nowak Wojciech
MODELING OF THE BOILER ECONOMIZER...........cccooitiiitiiiiite ettt eeteeeeiaeeeeaseessaeaesssaeeensseesnnseeessseeas 615

Trojan Marcin, Granda Mariusz

INFLUENCE OF SELECTED CYCLE COMPONENTS PARAMETERS ON THE

SUPERCRITICAL CO2 POWER UNIT PERFORMANCE ..........oooooiiiiiiii et 622
Wolowicz Marcin, Milewski Jaroslaw, Ziembicki Gabriel

PULVERIZED COAL GASIFICATION WITH STEAM AND FLUE GAS .........ooooieeeeeeeeeee e 627
Zarzycki Robert

CYCLONE FURNACE AS A WAY FOR MERCURY REMOVAL FROM LIGNITE ..............ccoooooiiiiiiie, 634

Zarzycki Robert, Wichlinski Michal

PROPOSED LIQUID CO: CYCLE REFRIGERATION SYSTEM FOR HEAT HAZARD

CONTRO O ... ..ottt e e e e e ta e e e e ttee e e aseeeeabseeeaataeeeassaeeesseseassseeeassseeesseeeantseeeensseeesseeeansseeans 642
Zhai Xiaowei, Xu Yu, Yu Zhijin, Wang Kai

Author Index





