34th UIT (Italian Union of
Thermo-Fluid-Dynamics) Heat
Transfer Conference 2016

Journal of Physics: Conference Series Volume 796

Ferrara, Italy
4 -6 July 2016

ISBN: 978-1-5108-3754-6
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2016) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.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

Volume 796

34th UIT Heat Transfer Conference 2016
4—6 July 2016, Ferrara, Italy

Accepted papers received: 20 December 2016
Published online: 9 March 2017

Preface

011001
OPEN ACCESS
34th UIT Heat Transfer Conference 2016

011002
OPEN ACCESS
Peer review statement

Papers

Invited Lectures

012001
OPEN ACCESS
Notes and experiments on the statics of capillary columns

G S Barozzi, M A Corticelli, D Angeli and E Salerno.....1

Computational fluid dynamics and heat transfer

012002
OPEN ACCESS
Numerical study of metal foam heat sinks under uniform impinging flow

A Andreozzi, N Bianco, M lasiello and V Naso.....13



012003

OPEN ACCESS

Unsteadiness and transition to turbulence in woven spacer filled channels for Membrane
Distillation

M Ciofalo, F Ponzio, A Tamburini, A Cipollina and G Micale.....22

012004
OPEN ACCESS
Numerical study of laminar magneto-convection in a differentially heated square duct

A Tassone, F Giannetti and G Caruso.....36

012005

OPEN ACCESS

Application of Recurrence Analysis to the period doubling cascade of a confined buoyant
flow

D Angeli, M A Corticelli, A Fichera and A Pagano.....46

012006

OPEN ACCESS

Numerical analysis of heat conduction problems on irregular domains by means of a
collocation meshless method

R Zamolo and E Nobile.....56

012007
OPEN ACCESS
Optimization of a single-stage double-suction centrifugal pump

A Skerlavaj, M Morgut, D Joit and E Nobile.....67

012008
OPEN ACCESS
Adjoint optimal control problems for the RANS system

A Attavino, D Cerroni, R Da Via, S Manservisi and F Menghini.....77



012009

OPEN ACCESS

CFD analysis of turbulent heat transfer and thermal striping phenomena in T-junctions
with liquid sodium

P Ferrara and P Di Marco.....87

Conduction, convection, radiation

012010

OPEN ACCESS

Experimental investigation on the convective heat transfer enhancement in tubes with
cross-helix profile wall corrugation

L Cattani, F Bozzoli, S Rainieri and G Pagliarini.....99

012011

OPEN ACCESS

Sensitivity coefficients for thermal properties measurements using a boundary condition
of the 4" kind

G D'Alessandro and F de Monte.....109

012012

OPEN ACCESS

Numerical investigation on laminar round-jet impinging on a surface at uniform heat flux
in a channel partially filled with a porous medium

B Buonomo, A Diana, O Manca and S Nardini.....119

012013

OPEN ACCESS

Numerical investigation on forced convection in rectangular cross section micro-channels
with nanofluids

B Buonomo, L Cirillo, O Manca, S Nardini and S Tamburrino.....131



012014

OPEN ACCESS

Second principle approach to the analysis of unsteady flow and heat transfer in a tube
with arc-shaped corrugation

G Pagliarini, P Vocale, A Mocerino and S Rainieri.....141

012015

OPEN ACCESS

New experimental results on local heat transfer inside a rectangular channel with rib-
roughened surfaces

D Fustinoni, P Gramazio, L Vitali and A Niro.....149

Heat transfer and efficiency in energy system

012016
OPEN ACCESS
Application of close-range aerial infrared thermography to detect landfill gas emissions: a

case study

G Tanda, M Migliazzi, V Chiarabini and P Cinquetti.....158

012017

OPEN ACCESS

Modelling of Shaded and Unshaded Shallow-Ground Heat Pump System for a
Residential Building Block in a Mediterranean Climate

M Bottarelli and C Yousif.....168

012018

OPEN ACCESS

A two-dimensional investigation about magnetocaloric regenerator design: parallel plates
or packed bed?

C Aprea, A Greco, A Maiorino and C Masselli.....178

012019
OPEN ACCESS
Electrocaloric refrigeration: an innovative, emerging, eco-friendly refrigeration technique

C Aprea, A Greco, A Maiorino and C Masselli.....188



012020
OPEN ACCESS
Hourly simulation of a Ground-Coupled Heat Pump system

C Naldi and E Zanchini.....199

012021

OPEN ACCESS

CO, transcritical refrigeration cycles: potential for exploiting waste heat recovery with
variable operating conditions

M Pieve, G Boccardi, L Saraceno, R Trinchieri and G Zummo.....209

012022
OPEN ACCESS
Experimental validation of CFD model of thermal fluxes through a multilayer wall

N. Bianco, M. Musto and G. Rotondo.....219

012023
OPEN ACCESS
Summer Thermal Performance of Ventilated Roofs with Tiled Coverings

M Bortoloni, M Bottarelli and S Piva.....230

012024
OPEN ACCESS
The ground surface energy balance in modelling horizontal ground heat exchangers

M Bortoloni, M Bottarelli and Y Su.....240

012025
OPEN ACCESS
Methods for the estimation of the energy stored in geothermal reservoirs

A Franco and F Donatini.....252



012026
OPEN ACCESS
Temperature field for radiative tomato peeling

G Cuccurullo and L Giordano.....263

012027

OPEN ACCESS

Energy demand hourly simulations and energy saving strategies in greenhouses for the
Mediterranean climate

A Priarone, M Fossa, E Paietta and D Rolando.....270

012028
OPEN ACCESS
Cool roofs with high solar reflectance for the welfare of dairy farming animals

G Santunione, A Libbra and A Muscio.....279

012029
OPEN ACCESS
A Further Contribution to the Parametric Analysis of a PCM Energy Storage System

G Casano and S Piva.....289

012030

OPEN ACCESS

Experimental test of a hot water storage system including a macro-encapsulated phase
change material (PCM)

L Mongibello, M Atrigna, N Bianco, M Di Somma, G Graditi and N Risi.....299

012031

OPEN ACCESS

Numerical investigation on thermal behaviors of two-dimensional latent thermal energy
storage with PCM and aluminum foam

B Buonomo, D Ercole, O Manca and S Nardini.....306



012032
OPEN ACCESS
Numerical Analysis of a Paraffin/Metal Foam Composite for Thermal Storage

P Di Giorgio, M lasiello, A Viglione, M Mameli, S Filippeschi, P Di Marco, A
Andreozzi and N Bianco.....316

012033
OPEN ACCESS
The role of the saver in a HPLCs heat transfer process: a transient analysis

M. Lorenzini, P. Valdiserri and M. Pagnoni.....326

012034

OPEN ACCESS

Energy performance of a ventilation system for a block of apartments with a ground
source heat pump as generation system

M Lucchi, M Lorenzini and P Valdiserri.....334

Heat transfer in fire engineering

012035
OPEN ACCESS
Comparative CFD simulations of a hydrogen fire scenario

M Nobili and G Caruso.....343

012036
OPEN ACCESS
Transient Heat Conduction in a Wall Exposed to a Fire: an Analytic Approach

G Casano and S Piva.....353

Multi-phase fluid dynamics, heat transfer and interface phenomena

012037

OPEN ACCESS

Critical heat flux in a multi-minichannel heat sink. Effect of the heated length-on-
diameter ratio

R Mastrullo, A W Mauro and L Viscito.....363



012038
OPEN ACCESS
Numerical Simulation of Thin Film Breakup on Nonwettable Surfaces

N Suzzi and G Croce.....374

012039

OPEN ACCESS

Experimental characterization of a silicone oil-in-water droplet generator based on a
micro T-junction

B Rostami, B Pulvirenti, G Puccetti and G L Morini.....385

012040

OPEN ACCESS

Motive flow calculation through ejectors for transcritical CO, heat pumps. Comparison
between new experimental data and predictive methods

G Boccardi, G Lillo, R Mastrullo, A W Mauro, M Pieve and R Trinchieri.....395

012041

OPEN ACCESS

Gas holdup and flow regime transition in spider-sparger bubble column: effect of liquid
phase properties

G Besagni, F Inzoli, G De Guido and L A Pellegrini.....405

012042
OPEN ACCESS
Foam evolution in a processed liquid solution

E Salerno, P Levoni, G S Barozzi and A Malfatto.....415

012043
OPEN ACCESS
An Innovative Enhanced Wall to Reduce the Energy Demand in Buildings

F Fantozzi, S Filipeschi, M Mameli, S Nesi, G Cillari, M B H Mantelli and F H Milanez.....425



012044

OPEN ACCESS

U-PHOS Project: Development of a Large Diameter Pulsating Heat Pipe Experiment on
board REXUS 22

P Nannipieri, M Anichini, L Barsocchi, G Becatti, L Buoni, F Celi, A Catarsi, P Di
Giorgio, P Fattibene, E Ferrato, P Guardati, E Mancini, G Meoni, F Nesti, S Piacquadio,
E Pratelli, L Quadrelli, A S Viglione, F Zanaboni, M Mameli, F Baronti, L Fanucci, S
Marcuccio, C Bartoli, P Di Marco, N Bianco, M Marengo and S Filippeschi.....435

012045

OPEN ACCESS

Asymmetry during a horizontal annular flow in a micro-channel: optical measurements
and effect of dimensionless numbers

C Capo, T Layssac, S Lips, A W Mauro and R Revellin.....444

Heat transfer in nuclear plants

012046

OPEN ACCESS

Preliminary numerical studies of an experimental facility for heat removal in natural
circulation

C Bertani, M De Salve, M Caramello, N Falcone, A Bersano and B Panella.....453

012047
OPEN ACCESS
CFD and Neutron codes coupling on a computational platform

D Cerroni, R Da Via, S Manservisi, F Menghini and R Scardovelli.....463

012048
OPEN ACCESS
Experimental thermal characterization of concrete to be used in CP5.2 packaging system

R Lo Frano, A Maggini and D Aquaro.....473





