10th International Conference on
Indoor Air Quality, Ventilation
and Energy Conservation in
Buildings (IAQVEC 2019)

Healthy Nearly Zero Energy Buildings

IOP Conference Series: Materials Science and Engineering
Volume 609

Bari, Italy
5-7 September 2019

Part 1 of 3

ISBN: 978-1-5108-9618-5
ISSN: 1757-8981



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.

This work is licensed under a Creative Commons Attribution 3.0 International Licence.
Licence details: http://creativecommaons.org/licenses/by/3.0/.

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. (2019)

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.orq

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

PART 1

VENTILATION STRATEGIES AND MEASUREMENT TECHNIQUES

THE NEED FOR UNDERSTANDING THE INDOOR ENVIRONMENTAL FACTORS AND ITS

EFFECTS ON OCCUPANTS THROUGH AN INTEGRATED ANALYSIS ..ot 1
Philomena M. Bluyssen

A HOLISTIC APPROACH TO NATURAL VENTILATION STUDIES .......cccoiiiiiiiiec e 7
Sumei Liu, Qingyan Chen

URBAN OVERHEATING AND IMPACT ON THE BUILT ENVIRONMENT .....oooiiiiiiiie e 13

Mat Santamouris
RECENT EXPERIENCES IN HVAC DESIGN FOR TECHNOLOGICALLY COMPLICATED

Mauro Strada

THE ROLE OF SIMULATION IN PREVENTING INDOOR AIR POLLUTION: A FOREGONE

CONCLUSIONT? ettt h bbbt h bbb e bt e s b e b e e b e 4 h b oAb e b E e b e h b oAb e e b e e b e e R b e bt e b bt bt e bt e bt et e e b aneennenbeen 26
Menggiang Lv, Xudong Yang

RESEARCH ON THE PERFORMANCE OF SIDEWALL PERFORATED PLATE AIR SUPPLY

SYSTEM THAT SUITABLE FOR PREFABRICATED BUILDINGS. .......ccocoiiiiieiite e 32
Junwei Dong, Honggiang Li, Guogiang Zhang

PREDICTION OF THERMAL SENSATION USING LOW-COST INFRARED ARRAY SENSORS

MONITORING SYSTEM ..ottt h bt bbbt b bbbt bt b e bttt b e b e bt b e 41
Yuxin Wu, Hong Liu, Baizhan Li, Risto Kosonen

IMPACT OF PASSIVE MEASURES ON INDOOR THERMAL ENVIRONMENT AND ENERGY

CONSUMPTION UNDER VARIOUS OPERATING MODES OF HVAC EQUIPMENT .....ccoiiiiieieieieee 47
Ran Jiandong, Xiong Ke, Tang Mingfang, Yang Zhenjing, Feng Ya

THERMAL PERFORMANCE IN SINGLE-ZONE OCCUPIED SPACE ANCIENT MYANMAR

MULTISTAGE ROOF BUILDINGS. ...ttt ettt st b et be et bt et st e et bt e ae st e e b nee e 53
May Zune, Lucelia Rodrigues, Mark Gillott

NATURAL VENTILATION WITH A SUPPLY AIR WINDOW AND MOTORIZED SKYLIGHT: A

FIELD STUDY .ottt etttk btk h b b e s stk E b E b e h e b e b bt A b bttt e e bt e bt e bt b et be et e 59
Diane Bastien

A TEST BED FOR THERMAL FLUID DYNAMIC ANALYSIS OF DOUBLE SKIN FACADE

SY STEIMS ettt bttt h b e b e b e b e ekt e e E e e R e e b e e R b e A E e SR £ e R £ oA £ e AR e AR £ e R e AR £ e AR e AR e e R e eR R e eR e e R e e Rt eReenRe e ke e bt eneenreereen 65
A Jankovic, F Goia, D Eckert, P Muller

PRACTICABILITY AND RELIABILITY OF DIRECT COMPONENT TESTING FOR IN-SITU

MEASUREMENT OF BUILDING COMPONENT AIRTIGHTNESS. ...t 71
M Prignon, A Dawans, G Van Moeseke

THE EFFECT OF AIRFLOW RATE CONTROL ON THE PERFORMANCE OF A FAN-

ASSISTED SOLAR AIR HEATING FACADE ..ottt bbbt 77
Francesco Isaia, Stefano Fantucci, Valentina Serra, Valeria Longo

CONTROLLED INLET AIRFLOW IN VENTILATED FACADES: A NUMERICAL ANALYSIS ......ccooviiiiinnnns 83
M Pergolini, G Ulpiani, O Shehi, C Di Perna, F Stazi

A PARAMETRIC DESIGN METHOD FOR CFD-SUPPORTED WIND-DRIVEN VENTILATION.......ccccceeevneene. 89

Giinsu Merin Abbas, Ipek Giirsel Dino

VENTILATION PERFORMANCE OF SINGLE ZONE OCCUPIED SPACE IN ANCIENT

MYANMAR MULTISTAGE ROOF BUILDINGS. .......ocoiiiiieitsieit ettt sbe et nnesnes 95
May Zune, Conrad Pantua, Lucelia Rodrigues, Mark Gillott

CASE STUDY ASSESSMENT FOR NATURAL VENTILATION PERFORMANCE OF HERITAGE

BUILDINGS IN THE MEDITERRANEAN CITY OF ALEXANDRIA (EGYPT) ..ottt 101
Ahmed K Taher, Oriel Prizeman, Bakr Gomaa, Simon Lannon

OPTIMAL NIGHT MECHANICAL VENTILATION CONTROL STRATEGY IN OFFICE

[0 5 1 L RSB 107
Rui Guo, Yue Hu, Mingzhe Liu, Per Heiselberg

OPERATING ROOM VENTILATION WITH LAMINAR AIR FLOW CEILING AND A LOCAL

LAMINAR AIR FLOW SYSTEM NEAR THE OPERATING TABLE FOR THE PATIENT .....ccccovvvviiiieveee 113
Laurentiu Tacutu, Ilinca Nastase, Florin Bode



EFFECT OF MECHANICAL VENTILATION ON AIR INFILTRATION RATE IN A CONCERT

Yuchen Shi, Xiaofeng Li

COMPARISON OF GREY-BOX MODEL AND ARTIFICIAL NEURAL NETWORK -

PREDICTION OF SURFACE CONDENSATION IN RESIDENTIAL SPACE.......cccccoii i 126
E JJu, JH Lee, SH Park, C S Park, M S Yeo

A BENCHMARK TEST FOR ROOM AIR DISTRIBUTION: THE BACKWARD FACING STEP

P V Nielsen, C Zhang, C T Kjer, D Leiria, H Negrholm, T Ramstad, A Rovithakis, R L Jensen

COMFORT-ORIENTED CONTROL STRATEGIES FOR DECENTRALIZED VENTILATION

(0 VRO @ S 1Y 10 I AN I L SRS 138
N Carbonare, T Pflug, C Bongs, A Wagner

EVALUATION OF AIR CHANGE RATES FOR ESTIMATING PARTICLE DISPERSION ON A

REDUCED SCALE IMODEL ....octiiiiiiiiiiitieie sttt sbe sttt a st st se e beastenbe e st e sbe e st e be e s ee st e enbenbe e e nbeaneas 144
Y E Cetin, M Avci, O Aydin

EXPERIMENTAL COMPARISON ON DYNAMIC CHARACTERISTICS OF THE AIRFLOWS

PRODUCED BY PULSATING AND STEADY AIR SUPPLY UNDER STRATUM VENTILATION.........c.cc....... 150
Xue Tian, Bozheng Li, Chunhui Liao, Yong Cheng

RESIDENTIAL BALANCED VENTILATION AND ITS IMPACTS ON INDOOR PRESSURE,

VENTILATION AND FAQ ... ettt stttk b e btk b e s b e e e e ek e e b e sh e et e Ee e b e sh e e be ek e enbesbeenbesbeenbeeneenbenbeen 156
B Ouazia, D Won, D Aubin, C Arsenault, S So, W Yang
ACTIVE LIVING WALL MODULES - CO; AND CH,0 PURIFICATION .....cccooiiiiiiiicnieieeese e 162

Yi-Hsuan Hung, Jia-Kun Chen, Der-Ming Yeh, Tzu-1 Tseng

ASSESSMENT OF THE VENTILATION IN LONG-TERM CARE INSTITUTIONS IN

COMPUTATIONAL FLUID DYNAMICS ...ttt bbbt st se et e be e b e saeenbesneebenns 167
Yi-Wen Tu, Chia-Ti Tseng, Jia-Kun Chen, Tsu-I Tseng

DETAILED COMFORT ANALYSIS OF THE COOLING SYSTEM IN THE 16TH CENTURY

VILLA AEOLIA (COSTOZZA, ITALY) ittt ittt sttt sttt te e beste st e et e st e besbestesbeneensesessestensennens 173
Margherita Ferrucci, Fabio Peron

EXPERIMENTAL INVESTIGATION INTO THERMAL COMFORT AND ENERGY

UTILIZATION EFFICIENCY OF STRATUM VENTILATION UNDER HEATING MODE .......c.ccocininiiienn. 179
Shuangshuang Liang, Bozheng Li, Xue Tian, Chunhui Liao, Yong Cheng

AIR CONDITIONING SYSTEM ONLINE CONTROL BY INCORPORATING LOW-

DIMENSIONAL LINEAR MODELS AND INTELLIGENT PREDICTIONS ........ccoiiiiiiiieeeeee e 185
Chen Ren, Shi Jie Cao

THE INFLUENCE OF URBAN MICROCLIMATE VERTICAL VARIATIONS ON THE

BUILDING PERFORMANCE OF A HIGH-RISE OFFICE BUILDING AT DIFFERENT FLOORS.................... 190
Jing Li, Michael Donn, Geoff Thomas

EXPERIMENTAL CHARACTERIZATION OF THE IMPACT OF UNSTEADY AIRFLOWS ON

TRACER GAS MEASUREMENT ..o bbbt b bbb e r s nbeare e 196
Gabriel Remion, Bassam Moujalled, Mohamed EI Mankibi

EXPERIMENTAL INVESTIGATION ON THERMAL INSULATION PERFORMANCE OF AIR

INTERLAYER UNDER AN IMPINGING JET AT HIGH TEMPERATURE ......cccooiiiee e 202
Jian Cai, Wei Ye, Chenggiang Zhi, Yixiang Huang, Xu Zhang

DEVELOPMENT OF A PROCEDURE TO MEASURE THE PERFORMANCE OF VENTILATION

FILTERS FOR NANOPARTICLES ...ttt ettt 208
A Bahloul, C Brochot, P Abdolghader, F Haghighat

EFFECT OF CAVITY VENTILATION ON HYGROTHERMAL PERFORMANCE OF A

HEAVYWEIGHT BUILDING ENVELOPE ........coi ot 213
Marina Bagaric, lvana Banjad Pecur, Bojan Milovanovic

ASSESSMENT OF AN EXPERIMENTAL METHOD FOR DETERMINING THE THREE KEY

PARAMETERS OF VOC EMISSIONS FROM SOLID MATERIALS ......oci i 219
Florent Caron, Romain Guichard, Laurence Robert, Marie Verriele, Frédéric Thevenet

FULL-SCALE EXPERIMENTAL STUDY OF MOISTURE CONDENSATION ON THE GLAZING

SURFACE: CONDENSATION RATE CHARACTERIZATION .....ciiiiiiiiie et e 225
C K Nguyen, C Teodosiu, F Kuznik, D David, G Rusaouén

CLIMATE ADAPTABILITY STUDY ON THE ROOF BUFFER SPACE OF TRADITIONAL

TUJIIA FOLK DWELLINGS ...ttt et b sttt h bt h e b b e bt e he e b e e b e e bt ehe e nbeebe e beanrennenreen 231
Xin Dong, Zhenjing Yang, Yanan Xu
PASSIVE VENTILATIVE COOLING IN RESIDENTIAL BUILDINGS: AREVIEW ..., 236

Ge Song, Zhengtao Ai, Guogiang Zhang



SENSITIVITY ANALYSIS OF CONTROL STRATEGIES FOR MECHANICAL VENTILATION

IN A LOW-ENERGY APARTMENT BUILDING .....oooiiiiiec ettt ettt et e et e e e e e eane e e enreae e 242
Jakub Kolarik, Johan Bojsen, Mathias J Larsen, Daria Zukowska

CLIMATIC POTENTIAL MAPS OF VENTILATIVE COOLING TECHNIQUES IN ITALIAN

CLIMATES INCLUDING RESILIENCE TO CLIMATE CHANGES ........oooi ittt sne e 248
Giacomo Chiesa

INCLUDING EAHX (EARTH-TO-AIR HEAT EXCHANGER) IN EARLY-DESIGN PHASES

CONSIDERING LOCAL BIOCLIMATIC POTENTIAL AND SPECIFIC TECHNOLOGICAL

L0 LU AV N RS 254
Giacomo Chiesa

SIMULATIONS OF A NOVEL DEMAND-CONTROLLED ROOM-BASED VENTILATION

SYSTEM FOR RENOVATED APARTIMENTS ..ottt ettt ettt e et e e ate e e e bt a e e snbae e e etaeeeenneeas 260
K M Smith, J Kolarik

COMPARISON OF LOCAL EQUIVALENT TEMPERATURES AND SUBJECTIVE THERMAL

COMFORT RATINGS WITH REGARD TO PASSENGER COMFORT IN A TRAIN

(@@ 1\ ] 7 AN o 8 I V| =1 N N SRS URPRPPPI 266
P Lange, D Schmeling, H J Hérmann, A Volkmann

CONSIDERATIONS FOR PROVIDING HEALTHY, COMFORTABLE, ENERGY-EFFICIENT

WHOLE-HOUSE MECHANICAL VENTILATION DURING HUMID WEATHER IN NEAR ZERO

ENERGY HOMES ... ..ottt ettt ettt e st e e e e bt e e e e bt e e e s b e e e e ebbeeeebbeeesabeeeabbeeeesbbeeesabeeessbeeeessbeeesabeeesnbeseanes 272
Charles Withers Jr.

PERFORMANCE OF MECHANICAL FILTERS USED IN GENERAL VENTILATION AGAINST

NANOPARTICLES. ... oottt e e et e e et e e s be e e e teee e e bee e e sabee e e teeeeasbbeeesabeeestbeaeasabeeesabaeesntaeaannes 278

C Brochot, A Bahloul, P Abdolghader, F Haghighat

BEYOND RECOVERY: MEASURING VENTILATION STRATEGIES AND THEIR IMPACT ON

ENERGY ...ttt bttt bttt ekt ke E e R b e R £ oA e e R £ AR e AR £ SR £ e R £ SRR e AR e SR £ e R e oA R e AR £ e R e e eRe e R e Rt e R e e R e Rr e b e ere e neanean 283
N Bakshi, M R Donn, Sanjeev Ganda, J Wallace

ESTIMATION AND ANALYSIS OF VENTILATION RATES IN SCHOOLS IN INDIAN

CONTEXT: IAQ AND INDOOR ENVIRONMENTAL QUALITY ..ottt e 289
Sandhiya Jayakumar, Michael G Apte

NUMERICAL MODELLING AND EXPERIMENTAL VALIDATION OF PCM-TO-AIR HEAT

EXCHANGERS: APPLICATION OF VENTILATED BUILDING ENVELOPES.........cccooiiiiiiiiieieee 295
Mohamed Dardir, Mohamed El-Mankibi, Fariborz Haghighat

EFFECTS OF GENDER ON THERMAL COMFORT OF STRATUM VENTILATION WITH

PULSATING ATR SUPPLY .ttt sttt b et b et b e 1 s b e e hb e s bt e s e ekt eh b e sb e e s e e bt e sb e s bt e s e e ebeenbenbeereenbeanean 301
Yunhao Li, Xue Tian, Chunhui Liao, Yong Cheng

RISK FOR CONTAMINATION IN A CLEANROOM WITH WEAKENED AERODYNAMIC

BARRIER ...t 307
Lasse Lind Knudsen, Kiril Georgiev Naydenov, Carsten Rasmussen, Arsen Krikor Melikov, Lei Fang

ANALYSIS OF THE FIELD TESTS EFFICIENCY OF INDOOR ENVIRONMENTAL CONTROL

AND ENERGY SAVING TECHNOLOGY: THE CASES OF SOLAR DECATHLON CHINA 2018 .........c.ccceoveue 313
Haitian Zhao, Borong Lin, Yingxin Zhu, Jinghua Zhang, Hongli Sun

THE INVESTIGATION OF INDOOR AIR QUALITY AND VENTILATION OF AN AIRPORT

TERMINAL BUILDING IN CHINA ...ttt ettt e st ee s te e st e e te e et e e s aeeeabe e s taeesteessseanteesraeesseesneeeneeanees 319
Jiajie Hong, Borong Lin
VENTILATIVE COOLING POTENTIAL OF BUILDINGS IN AUSTRALIA ... 326

F Tartarini, M Fiorentini, L Ledo Gomis, P Cooper

IMPROVING THE ENERGY PERFORMANCE CERTIFICATE RECOMMENDATIONS®

ACCURACY FOR RESIDENTIAL BUILDING THROUGH SIMPLE MEASUREMENTS OF KEY

N S USSP 332
A Gonzalez-Caceres, T Arvid Vik, P Granheim, J P Falth, L Berg

THE EFFECT OF CHANGING SURFACE EMISSIVITY ON THE NATURAL VENTILATION

RATE OF A NARROW AIR CAVITY INTEGRATED IN A TRANSPARENT INSULATION

LN 7 A B OSSOSO USSR 337
M Cekon, J Curpek, R Slavik

MINIMIZING THE AIRBORNE PARTICLE MIGRATION TO THE OPERATING ROOM

DURING DOOR OPENING.......cte ittt sttt ettt stte et e ssb e e sbeeaseeesteesnbeeabeeasteesseeanbeesbeeesteesaeeanteessaeesseennseenees 343
MC Lind, S Sadrizadeh, B Venas, P Sadeghian, C Wang, TT Harsem

PASSIVE SYSTEMS IN TRADITIONAL HOUSES IN MIDDLE EAST AREAS: SOLUTIONS AND

EFFECTS OF NATURAL VENTILATION ...oo oottt sa et e st e et snae et e snaaesnaesnaaeteesnseennaeannas 349
Kindah Mousli, Giovanni Semprini



KEY FINDINGS OF IEA EBC ANNEX 68 - INDOOR AIR QUALITY DESIGN AND CONTROL IN

LOW ENERGY RESIDENTIAL BUILDINGS ........oooiiiiiiiiiiteee ettt sttt st sr et e e sbe et sbeesnesneeneenne e 355
C Rode, M Abadie, M Qin, J Grunewald, J Kolarik, J Laverge

COMPARATIVE ANALYSIS OF THERMAL ENVIRONMENT BETWEEN RAISED-FLOOR

AND ROW-BASED COOLING IN A CAMPUS DATA CENTER ....ccooiiiiiiieeee e 361
Chaogiang Jin, Xuelian Bai, Ya'nan An, Xin Zhang

THE ASSESSMENT OF NATURAL VENTILATION PERFORMANCE FOR THERMAL

COMFORT IN EDUCATIONAL SPACE: A CASE STUDY OF DESIGN STUDIO IN THE AAST-

ALEXANDRIA ettt b ettt b e bt e bt e et b e e R b e e R £ e R e e R e oAb e AR £ e AR e k£ AR e AR £ e R e e R £ oA R e AR e e R e e Rt e Re e bt ebe e b aRtenenreen 367
A Sarhan, R Abd El Gelil, H Awad

A SMOKE EXHAUSTING METHOD THROUGH A BAFFLE-COUPLED SHAFT DURING

TUNNEL FIRES. ... .ottt h etk b e b etk e R b e s bt e ke E e e b e e b £ e ke be oAb e eh e e be e b b e bt ehe e et e s beenbesbeenbenbeen 373
Hou QianKun, Miao-Cheng Weng, Fang Liu

THE CHALLENGES OF DESIGNING A NRVU-BVU FOR ENERGY EFFICIENCY AND

[ VN AN (O = I I 7 PSRRI 379
A Cross

EXPERIMENTAL STUDY OF THERMAL CHARACTERISTICS FOR A NOVEL VENTILATION

ROOF WITH COMPOSITE PHASE CHANGE MATERIAL (VRCPCM) .....oiiiiiiiitit s 385

Xiangfei Kong, Xiaofei Li, Xu Qiao, Yufan Chang, Wanhe Chen

A NUMERICAL STUDY OF THE LOW-TEMPERATURE ZONE IN TUNNEL FIRES WITH

STRONG LONGITUDINAL VENTILATION ... .ottt ittt sttt sb st seesbessaesbasseesbesneenbasns 390
Wang Jun, Miao-cheng Weng, Fang Liu

INFLUENCE OF BUILDING AIRTIGHTNESS ON THE INTERNAL THERMAL COMFORT

AND AIR QUALITY IN THE SINGLE FAMILY HOUSE .......ocooiiiiiiiiest et 396
T Kisilewicz, K Nowak-Dzieszko, M Rojewska-Warchal

IMPROVING THE ENERGY PERFORMANCE CERTIFICATE RECOMMENDATIONS

ACCURACY FOR RESIDENTIAL BUILDING THROUGH SIMPLE MEASUREMENTS OF KEY

A Gonzalez-Caceres, T A Vik
LONG-TERM PERFORMANCE OF FIBROUS VENTILATION/AIR CLEANER FILTER FOR

PARTICLE REMOWAL ...ttt bbbt a bbbt b e b e s e e b e ab e bt b ek e e b e e b s 408
Lili Ji, Jingjing Pei, Wenlong Liu
A HOLISTIC APPROACH TO NATURAL VENTILATION STUDIES. ..ot 414

Sumei Liu, Qingyan Chen

BODY FAT RATE AND HUMAN THERMAL COMFORT RELATIVITY STUDY WITH BIA IN

[ V27X O 1@ 1N 5 I I 1 PSSR 420
Mengyuan Liu

STUDY ON ENERGY LOSS THROUGH DOOR OPEN WHILE AIR CONDITIONER RUNNING

IN COMMERCIAL STORE ...ttt et b e s h et e b bt et b et s bt e b st e et e nbe et beenbenbeanes 426
Sihwan Lee

AN ANALYSIS OF THE VENTILATION RATES IN RESIDENTIAL BUILDINGS ......cccoociiiiivieeeceeecene e 432
Jihyun Yoo, Seungrim Lee, Junseok Park

EFFECTS OF BUILDING PARAMETERS ON OCCUPANT'S WINDOW OPENING BEHAVIOUR.................. 437

Youngmin An, Bomin Ko, Sungwon cho, Junseok Park, Jinhwa Jeong, Youngtae Chae

THE DISPLACEMENT VENTILATION PATTERNS IN TWO PARALLEL-CONNECTED

CHAMBERS WITH A MECHANICAL EXTRACTION DEVICE ......ocoiiiiieeec s 441
YJPLin, SQLi

INFLUENCES OF STACK EFFECT AND LONGITUDINAL VENTILATION ON THE

MOVEMENT OF BUOYANCY-DRIVEN CONTAMINANTS IN SLOPING TUNNELS ..., 447
P Li, T Du, D Yang

1AQ AND INDOOR ENVIRONMENTAL QUALITY

THE EFFECTS OF TEMPERATURE AND HUMIDITY ON THE VOC EMISSION RATE FROM

DRY BUILDING MATERIALS ...ttt sttt sttt et e et e e st e snt e e st e e steeaneeanteesseeesteeaneeenteesnenesneeanseenees 453
Shan Zhou, Hong Liu, Yong Ding, Yuxin Wu

SIMULATIONS ON NON-HEALTHY INDOOR HUMIDITY BY VENTILATION RATES IN

NEARLY ZERO ENERGY RESIDENTIAL BUILDINGS IN CHINA .....oooi et 459
Shengyi Tang, Wei Ye, Xing Su, Xu Zhang



PERSONAL INHALATION RISK ASSESSMENT BASED ON A HYBRID METHOD USING CFD-

CSP-PBTK MODELLING: QUANTIFICATION OF TIME-AVERAGED AND PEAK

CONCENTRATION DIFFERENGCES ......cc ettt sttt et et tae e e e e te e saaeeteesnsaabaesnaeensaesnsaenns 465
Alicia Murga, Kazuki Kuga, Sung-Jun Yoo, Kazuhide Ito

COMPARATIVE INHALATION EXPOSURE/TOXICOLOGY ANALYSIS OF E-CIGARETTE

VAPORS WITH DIFFERENT PUFFING BEHAVIORS USING PBPK-CSP-CFD APPROACH........cccocvviiininns 471
Kazuki Kuga, Kazuhide Ito

MEASURING AND IDENTIFYING BACKGROUND NOISES IN OFFICES DURING WORK

E Rossi, D De Salvio, D D'Orazio, M Garai

FORMALDEHYDE MONITORING IN OFFICE BUILDINGS LOCATED IN TROPICAL

CLIMATES OF INDIA ..ottt bbbt b et e s bt e s e ekt e s e sb e et e ke e n b e s bt e st e ke en b e s bt e be st e et e nbeenes 482
D E V S Kiran Kumar, T Jyothi Latha, R Suresh, T Arunvel

THE HEAT GAIN-BASED GENERATION METHOD OF COINCIDENT WEATHER DATA FOR

WALLS WITH A LARGE THERMAL LAG. ...ttt 488
Zhengcheng Fang, Youming Chen, Shihai Wu

FACTOR CONTROLLING THE FORMALDEHYDE EMISSION RATE FROM BUILDING

MATERIALS IN SMALL, AIRTIGHT, GLASS DESICCATORS ..ottt 495
Y Kang, S-J Yoo, K Ito

DEVELOPMENT OF NEW ANALYTICAL AND MEASUREMENT METHODS FOR

CHARACTERIZING THE EMISSION OF PHTHALATES FROM BUILDING AND CONSUMER

MATERIALS INTO INDOOR AIR ...ttt b bbbttt b bbb e 501
Tamara Braish, Mélanie Nicolas, Francois Maupetit, Valérie Desauziers

THE RISK OF RADON INDUCED LUNG CANCER IN RENTAL ACCOMMODATION......cccooiiiiieiiiieneies 507
T V Rasmussen

NUMERICAL SIMULATION OF A UV-PCO PLATE REACTOR......c.coiii et 513

Hao Luo, Guangxin Zhang, Lexuan Zhong, Zaher Hashisho

DAYLIGHTING AVAILABILITY, GLARE AND INSOLATION OCCUPANT'S EXPOSURE IN

SIDE-LIT ROOM AND INTERNAL SHADING DEVICES USE ........ccoootiiiiieieieeies et 519
D L R Garcia, F O R Pereira

A PHYSIOLOGICAL CHAMBER EXPERIMENT TO EXPLORE HUMAN THERMAL

ADAPTION ON THE SEASONAL SCALE ..ottt e ane e nre e 525
Wenjie Ji, Bin Cao, Yingxin Zhu

A SIMULATION STUDY ON CORRELATION BETWEEN INDOOR VOLATILE ORGANIC

COMPOUNDS AND CARBON DIOXIDE CONCENTRATION IN BEIJING, CHINA........ccoii e 531
Weihui Liang

MODEL-BASED TESTING AND EVALUATION OF VOC EMISSION SOURCES AND SINKS:

THEORY AND APPLICATION ... .ottt bbbt bt bttt ettt b bt b et ene b 537
Jianhshun Jensen Zhang, Zhenlei Liu, Bing Beverly Guo

NUMERICAL SIMULATION THE EFFECT OF NATURAL VENTILATION ON INDOOR

ENVIRONMENT QUALITY IN THE INNER-CORRIDOR-TYPE STUDENT DORMITORY IN

WVIINTER ettt b b bt e et h e oAb oo b e oAt oo R e oAb e A b4 e R e e ek e oAb e AR £ e R e e eb e eR b e nE e e R e e b e embenbeebeenbesneennenrean 543
Zhuangzhuang Li, Kaiyue Li, Jin Chang, Huazhen Wu, Jiying Liu

IMPACTS OF ENERGY RETROFITS ON INDOOR CO, CONCENTRATION AND AIR CHANGE

Virpi Leivo, Tadas Prasauskas, Anu Aaltonen, Dainius Martuzevicius, Ulla Haverinen-Shaughnessy

EXPERIMENTAL AND NUMERICAL INVESTIGATION OF SUBMICRON PARTICLE

DEPOSITION ENHANCEMENT BY PATTERNED SURFACE ........cocioiiiie s 555
Haolun Xu, Tsz Wai Lai, Sau Chung Fu, Chili Wu, Huihe Qiu, Christopher Y.H. Chao

MANUFACTURE OF OPTIMIZED PCM WITHIN THERMAL COMFORT RANGE TO

IMPROVE BUILDING ENERGY PERFORMANCE ...ttt sttt 561
Ji Hun Park, Seunghwan Wi, Jongki Lee, Beom Yeol Yun, Sungwoong Yang, Sumin Kim

A FIELD STUDY ON THE INDOOR AIR QUALITY OF WOODEN WELFARE FACILITIES IN

KCOREA ettt btk h bbb etk h R E e E e E AR R R R R R AR R R e R R b e Rt Rt bR n et n et are 566
Hyun Mi Cho, Ji Hun Park, Jongki Lee, Seunghwan Wi, Sungwoong Yang, Beom Yeol Yun, Sumin Kim

EFFECT OF AIR - EXHAUST LOCATION ON SURGICAL SITE PARTICLE DISTRIBUTION IN

AN OPERATING ROOM ... .ottt b bbbt e b e e h e s bt e b s e b ehb e bt e b s bt e e b e nreen 572
A Agirman, Y E Cetin, M Avci, O Aydin

APPLICATION OF THE ECOLOGICAL VALENCY CONCEPT TO BUILDINGS'

ENVIRONMENTAL CONTROL SYSTEMS ...ttt sttt sbe et st e et eennean 578
A Mahdavi, H Teufl, C Berger



OPTIMIZING INDOOR ENVIRONMENTAL QUALITY IN HOT ARID CLIMATES.......ccoi it 584
Dalia Wagdi, Khaled Tarabieh, Phillipa Grant

DEVELOPMENT OF QUANTIFICATION METHODS FOR STUDYING THE EMISSIONS OF

ISOTHIAZOLINONES FROM BUILDING AND CONSUMER PRODUCTS INTO INDOOR

ENVIRONMENTS ..ottt sttt b e s et s e s b e a8t ekt a1 e e e b e a8 b e e b e e b e e b e eab e e bt e s e e ke e nb e s b e e st e ek e enee st e nr e e benneen 590
L Ducup de Saint Paul, M Nicolas, E Quivet

NOVEL METHODOLOGY FOR DIAGNOSIS OF CAUSES ASSOCIATED WITH MOULD

GROWTH IN DWELLINGS ...ttt sttt sttt st et e e ste e b e e nb e et e e ste e sneeanbeesbeeesbeesnbeanbeeanteenree e 596
P Lopez-Arce, H Altamirano-Medina, J Berry, D Rovas, F Sarce, S Hodgson

CONCEPTION AND DEPLOYMENT OF THE APOLLINE SENSOR NETWORK FOR I1AQ

LAY/ 1IN I I 1 1L RSB 602
B Hanoune, R Kassi, B Verbeke, E Assy, L Clavier, S Crumeyrolle, S Degrande, X Le Pallec, R Rouvoy

INVESTIGATION OF INDOOR AIR QUALITY IN A LOW ENERGY HIGH SCHOOL

BUILDING COMBINING MICRO GAS SENSORS AND UNSUPERVISED LEARNING .........cccocvvvviiniiiiiniennnnn 608
B Hanoune, A Caron, N Redon, P Coddeville

BAYESIAN INFERENCE OF THERMAL COMFORT: EVALUATING THE EFFECT OF

"WELL-BEING" ON PERCEIVED THERMAL COMFORT IN OPEN PLAN OFFICES. .........cccociiiiiinieieee, 614
Sarah Croshy, Guy Newsham, Jennifer Veitch, Steven Rogak, Adam Rysanek
VENTILATION MODE EFFECT ON THERMAL COMFORT IN A MIXED MODE BUILDING .........cccccoeeune 620

Jungsoo Kim, Richard de Dear, Federico Tartarini, Thomas Parkinson, Paul Cooper

A STUDY ON THE EVALUATION OF INDOOR AIR QUALITY IN SMALL SCALE

APARTMENT HOUSE IN SOUTH KOREA ... ..ottt sttt sttt e e sbe et e sbeesaesbeaneente e 626
Tae-woo Kim, Hyun-tae Kim

NUMERICAL EVALUATION OF A DUCTLESS PERSONALIZED VENTILATION (DPV)

COMBINED WITH A RADIANT HVAC SYSTEM: THERMAL COMFORT ....ccoiiieiee e seesea e 631
Jiying Liu, Yingying Zhao, Zhuangzhuang Li, Shengwei Zhu, Linhua Zhang, Jelena Srebric

INVESTIGATION OF INDOOR AIR QUALITY IN SIX OFFICE BUILDINGS IN CHENGDU,

CHINA BASED ON CONTINUOUS MONITORING DATA . ...ttt ee s ae st st a e e snaesnaeesnaaenae e 638
Yang Qiu, Ya Tang

OPTIMIZATION OF FIBROUS AIR FILTER ON THE BASIS OF PARTICLE

CONDENSATIONAL GROWTH DURING THE AIR COOLING AND DE-HUMIDIFICATION

PROCESS USING MATHEMATICAL MODELING .......ooiiiieiie ettt st st snee et snaeenneeaneas 644
Zhuangbo Feng, She-Jie Cao

IMPROVEMENT OF THERMAL COMFORT IN NATURALLY VENTILATED CLASSROOMS

BY PHASE CHANGE MATERIAL ROOFS IN TAIWAN. ..ottt e st st a e snne s 650
S F Chang, R L Hwang, K T Huang

PART 2

SENSITIVITY ANALYSIS OF ENVELOPE DESIGN ON THE SUMMER THERMAL COMFORT

OF NATURALLY VENTILATED CLASSROOMS IN TAIWAN. ...ttt 656
Y H Chen, R L Hwang, K T Huang

DEVELOPMENT OF METABOLIC RATE PREDICTION MODEL USING DEEP LEARNING

VIA KINECT CAMERA IN AN INDOOR ENVIRONMENT ......oiiitiiiiiiiinereeeese sttt 662
HooSeung Na, Taeyeon Kim

DESIGN OF ONLINE PLATFORM AND VISUALIZATION SYSTEM BASED ON THREE-

DIMENSIONAL SPATIAL INFORMATION FOR OCCUPANT SATISFACTION WITH INDOOR

ENVIRONMENT QUALLITY oottt ettt et et st e ss e et e aseeesseeanteeseeesteeaneeemteeaseeestaeanseenseesnanesneennseenees 668
Jongwon Lee, Deuk-Woo Kim
EFFECT OF VENTILATION ON PERCEIVED AIR QUALITY IN 18 CLASSROOMS.........cccocv v 674

Sverre B Holgs, Aileen Yang, Kari Thunshelle, Mads Mysen

MODELLING DRIVERS OF VARIANCE AND ADAPTATION FOR THE PREDICTION OF

THERMAL PERCEPTION AND ENERGY USE IN ZERO ENERGY BUILDINGS..........cccooiiiiiiiiiiciciiecies 680
Marcel Schweiker

EXPERIMENTAL STUDY ON THE PERFORMANCE EVALUATION OF ACTIVE CHILLED

BEAMS IN COOLING OPERATION UNDER VARIED BOUNDARY CONDITIONS........ccccoiiieiineiieneeeeniee 686
Marc-Antoine Jean, Rohit Upadhyay, Mike Koupriyanov, Rodrigo Mora

A TECHNO-SOCIO-ECONOMIC APPROACH TO THE MANAGEMENT OF EXPOSURE TO

FORMALDEHYDE IN INDOOR AIR, EVIDENCE FROM CHINA ..o 692
N R Khalili, L V Nguyen, Y Wang, S Murad, W Cheng, A Kumiega



10T NETWORK-BASED ANN FOR VENTILATION PATTERN PREDICTION AND

ACTUATION TO OPTIMIZE 1AQ IN EDUCATIONAL SPACES ... .ottt 698
L C Tagliabue, F Re Cecconi, S Rinadi, A L C Ciribini

NUMERICAL PREDICTION OF SURFACE RADIATION EFFECT ON THERMAL COMFORT

AND INDOOR AIR QUALITY IN AVENTILATED CAVITY HEATED FROM BELOW.........ccccoviniiiiiiiee 704
L Koufi, S Ginestet, Z Younsi

INDOOR ENVIRONMENTAL MONITORING OF RESIDENTIAL BUILDINGS IN SAUDI

ARABIA, MAKKAH: A CASE STUDY ...ttt bbb bbb e nb e an e nne e 710
M Alaboud, M Gadi

EXPERIMENTAL SETUP AND TESTING OF AN IN-FIELD SYSTEM FOR REAL-TIME

OCCUPANT FEEDBACK ...ttt sttt b et b etk e b s bt a1t ekt ea b e sb £ e b e ke e n b e sb e et e ek e e st e sbeebesbeenbenbeenes 716
N Lassen, T Josefsen

THE EMISSION RATE OF NEWLY REGULATED CHEMICAL SUBSTANCES FROM

BUILDING MATERIALS ... .ttt b bt btk b bt b et b bt bbbt et eb et e 722
Hyuntae Kim, Shin-ichi Tanabe, Makoto Koganei

IEQ AND ENERGY IMPROVEMENT OF EXISTING BUILDINGS BY PREFABRICATED

FACADE ADDITIONS: THE CASE OF A STUDENT HOUSE IN ATHENS.........oooiieeee e 728
Annarita Ferrante, Anastasia Fotopoulou, Giovanni Semprini, Davide Cantelli, Silvia Ruggiero, Michalis Karalis,
Chrysanthi Efthymiou, Dimitra Papadaki, Margarita-Niki Assimakopoulos

EXPERIMENTAL EVALUATION OF THE COOLING AND HEATING DYNAMICS FOR A

VERTICAL VENTILATION CONCEPT IN A GENERIC CAR CABIN .....cociiiiiii e 734
Tobias Dehne, Andreas Westhoff

STRATEGIES OF NATURAL VENTILATION FOR HOSPITALS: A COMPARATIVE STUDY

BETWEEN HOSPITALS IN THE CITY OF RI1O DE JANEIRO AND THE BRAZILIAN

STANDARD OF THERMAL PERFORMANCE .......ooiiiiiieietee ettt b st b e sne e nne s 740
K S Fugazza, M E Gobbi, M Santos

AN EFFECTIVE VENTILATION SYSTEM FOR PREVENTING INDOOR PM2.5 DISPERSION ........cccccocvniene 746
Hangyeol Park, Haneul Choi, Kyung Mo Kang, Hyung Keun Kim, Taeyeon Kim

ENERGY USE AND PERCEIVED HEALTH IN INDOOR SWIMMING POOL FACILITIES ........cccccevviieine. 752

Therese B. Nitter, Salvatore Carlucci, Snorre N. Olsen, Kristin v. H. Svendsen
CLIMATE AND OCCUPANCY BASED INVESTIGATION OF AIR POLLUTANTS IN OFFICE

Farzad Hashemi, Ulrike Passe

AN EXPERIMENTAL STUDY OF SPRAY FOAM INSULATION PRODUCTS-EVIDENCE OF 1,2-

DICHLOROPROPANE AND 1,4-DIOXANE EMISSIONS ...ttt ettt ettt e stea e evr e s enre e sabaeeaaes 764
Dzhordzhio Naldzhiev, Dejan Mumovic, Matija Strlic

PREFABRICATED AND LOW IMPACT RESIDENTIAL MODULES: COMPARATIVE

ANALYSIS BETWEEN VENTILATION SYSTEMS ...ttt ettt e st eare e e satea e nns 770
S M Cascone, G Russo, N Tomasello, M Vitale

INTERVENTION FIELD STUDY IN THE CANADIAN ARCTIC: IMPROVING VENTILATION,

INDOOR AIR QUALITY, AND THE RESPIRATORY HEALTH IN NUNAVIK DWELLINGS AND

(08 1 T 4 USSP RTRPR 776
D Aubin, B Ouazia, P Poulin, B Levesque, F Tremblay, L-P Boulet, C Duchaine, J Degois, F Maltais, M Brisson,
M Savignac
SIMULATION-BASED ANALYSIS OF OPTIMIZED PCM TO IMPROVE BUILDING ENERGY
PERFORMANCE AND INDOOR THERMAL ENVIRONMENT .....coiiiiie ittt 782

Ji Hun Park, Seunghwan Wi, Beom Yeol Yun, Sungwoong Yang, Jongki Lee, Sumin Kim

PERFORMANCE OF SURFACE FLUORINATED P25-T1O, ON THE PHOTOCATALYTIC

DEGRADATION OF VOLATILE ORGANIC COMPOUNDS IN INDOOR ENVIRONMENT ......cccocceviniiniennnnn 786
Zahra Shayegan, Fariborz Haghighat, Chang-Seo Lee

SIMULATION ANALYSIS OF MACRO-PACKED PHASE CHANGE MATERIALS (MPPCM) TO

REDUCE BUILDING ENERGY USE.........oooiiiiiiiieiiei ettt ab et abe b an e 792
Beom Yeol Yun, Sungwoong Yang, Ji Hun Park, Jongki Lee, Seunghwan Wi, Sumin Kim

EVAPORATION AND DISPERSION OF EXHALED DROPLETS IN STRATIFIED

ENVIRONMENT ..ttt b s b e s e e e b e e a b e e b £ e b e e b £ e R b e A b e e R e e b e e R e e Ab e e R e ekt e mb e e bt e st e ebeenbenbenbeebeanean 797
Fan Liu, Hua Qian, Xiaohong Zheng, Jinwei Song, Guoging Cao, Zhijian Liu

INVESTIGATION OF PARTICLE DETACHMENT FROM THE ROTATING WHEEL IN

INDOOR ENVIRONMENT ...ttt b et b bbbt b e bt bt e b b e e b e s bt et e b e e b e nbeebesbe et e naeenes 803
J W Song, H Qian, X H Zheng, F Liu
THERMAL COMFORT AND VISUAL INTERACTION: A SUBJECTIVE SURVEY .....cccccooiiiiiiincnececineaiene 809

F R d'Ambrosio Alfano, L Bellia, F Fragliasso, B | Palella, G Riccio



DEMAND-CONTROLLED VENTILATION: DO DIFFERENT USER GROUPS REQUIRE

DIFFERENT COo-SETPOINTS? ..ottt sttt e et e e e s e et e e s e e sseesnteenseeesteesneeanteesseeesteeanseenseeanenesneennseenses 815
Martine Borgen Haugland, Aileen Yang, Sverre B. Holgs, Kari Thunshelle, Mads Mysen

AN APPROACH TO DEVELOP A GREEN BUILDING TECHNOLOGY DATABASE FOR

RESIDENTIAL BUILDINGS ..ottt sttt sbe et 1 et s st e bease e ke astenb e e s e e e ke e ne e s be e st e st e e neenba e e nbeanean 821
Jialei Shen, Jianshun Zhang

THE EFFECT OF STUDENT ACTIVITY AND OUTDOOR CONDITIONS ON PARTICULATE

MATTER CONCENTRATION IN UNIVERSITY CLASSROOM ..ottt snee s 827
S W Park, D S Song

PROPOSAL OF A METHOD FOR PREDICTING THE AIRTIGHTNESS PERFORMANCE IN A

HIGH-RISE RESIDENTIAL BUILDING USING PRESSURE DIFFERENCE............ccccoiiiiiiie e 833
S H Park, U Munkhbat, D S Song, S M Yoon, K N Kang
EVALUATION OF THE OCCUPANTS' EXPOSITION TO THE INDOOR ENVIRONMENT. ......cccooceviiniiniennnnn 839

Jakub Wladyslaw Dziedzic, Da Yan, Vojislav Novakovic

AN EXTENSIVE STUDY ON THE RELATIONSHIP BETWEEN ENERGY USE, INDOOR

THERMAL COMFORT, AND HEALTH IN SOCIAL HOUSING: THE CASE OF THE NEW

SOUTH WALES, AUSTRALIA . ettt bbbttt ekt b s bt e bt e be e b e s bt e b e ek e e b e sbe e b e ebe e b e snee s 845
S Haddad, G Pignatta, R Paolini, A Synnefa, M Santamouris

FUSION OF ENVIRONMENTAL MONITORING COMPONENTS AND GARDENING

MODULES FOR MANIPULATING INDOOR AIR QUALITY ..ottt 851
JCChen,YJLin, ZL Yang, CC Yu
INDOOR AIR QUALITY SOLUTIONS FOR COMMERCIAL BUILDINGS.......ccccciiiiniiieiciseseeeee e 857

Sean Menezes

INVESTIGATION INTO THE ADAPTION OF PMV TO EVALUATION OF THE MEDICAL

STAFF IN HOSPITALS IN GUANGZHOU.......c.oiiiiieitiee ettt sttt bbb b e sneenbe e nne e 864
Zhaosong Fang, Xiangfei Ji, Yundang Liao

ON THE TEMPORAL DIMENSION OF ADAPTIVE THERMAL COMFORT MECHANISMS IN

RESIDENTIAL BUILDINGS ...ttt b et sb et b et b e b e e bt e ab e s bt s e e bt e nb e s b e e st e et e e nbenbeesnenbeannas 870
Jihye Ryu, Jungsoo Kim, Wonhwa Hong, Richard de Dear

APPROPRIATE TECHNOLOGY TO IMPROVE THE CONDENSATION RESISTANCE OF

EXISTING WINDOWV ...ttt bbbt bbb e h b e bt b s e b e a b e bt e s s e b e e s b e bt e s e e b e e e s b e e b ane s 876
Suin Lee, Gyeong seok Choi, Hyun jung Choi, Jae sik Kang

IMPROVING THE INDOOR CLIMATE OF THE TRADITIONAL OTTOMAN HOUSES IN THE

IMEDINA OF ALGIERS ...ttt bbbt h e e bt e R b e s b e e bt e b e e R e e eb e e s et ebeemb e sbeehe e et e e b e s beesnenbeannas 881
Marwa Benchekroun, Samia Chergui, Francesco Ruggiero, Silvia Di Turi

APPROPRIATE TECHNOLOGY TO IMPROVE THERMAL PERFORMANCE OF EXISTING

WVINDOW ...ttt b etttk b e btttk e bt e b e o1t ek e e R b oAb e oA e e H e 4R b e A b £ o8 e ekt e R b e A b e e b e e eb e em b e nb e e b e ekt e bt e nbeebe e beabeenenbeen 888
Suin. Lee, Gyeong seok Choi, Hyun jung Choi, Jae sik Kang

ACTIVE COATING INCLUDING MICROORGANISM FOR INDOOR FORMALDEHYDE

DEGRADATION . ..ottt e e e et e e st e e e e ettee e e bbe e e sabeee e beeeeesbeeeesabeee e teeeeassbeeesabeeeaasbeeeassbeeesnbeeeantneeannes 894
T Senechal, C C Castro, J Viseur, A Ducoulembier, A-L Hantson, D Lahem
COMPARATIVE STUDY OF COMMERCIAL HOME AIR CLEANERS. ... 899

Ph Berne, C Brouard, L Golanski, A Roussey, B Wayser, A Guiot, S Clavaguera, O Delléa

MEASUREMENT OF AIRBORNE ULTRAFINE PARTICLES IN WORK AND LIFE

ENVIRONMENTS: STUDY DESIGN AND PRELIMINARY TRENDS IN AN ITALIAN

UNITVERSITY SITE. oottt ittt ettt s e st e s e et e e st e e s be e s ab e e beeeaee e sbeesabe e beeerbeesabeeabeeabeeesbeesabeebeessneebeesnreenres 905
F Boccuni, R Ferrante, F Tombolini, S lavicoli, A Pelliccioni

CONCENTRATION LEVELS AND IMPACT FACTORS OF BENZENE SERIES IN CHINESE

DWELLINGS ..o oottt ettt sttt et h e et e b e et e ea bt et e e s et e bt e en b e e b e e e st e e ah e e enb e e e beeesbe e nn b e e nteenree e beenneeantes 911
Yihui Yin, Beibei Hou, Jingjing Pei, Junjie Liu
REVIEWING MNOx-BASED CATALYSTS FOR DECOMPOSITION OF INDOOR OZONE........cccceccvevverrrne. 917

M Namdari, C S Lee, F Haghighat, A Bahloul, M Huard

COMPARATIVE EVALUATION OF THE LINK BETWEEN MEASURED AND PERCEIVED

INDOOR ENVIRONMENTAL CONDITIONS IN NATURALLY AND MECHANICALLY

VENTILATED OFFICE ENVIRONMENTS ...ttt sttt neeane 923
Rajat Gupta, Alastair Howard

THERMAL ENVIRONMENT PERCEPTIONS CONSIDERING LENGTH OF STAY FOR

CARDIOVASCULAR INPATIENTS IN HOSPITALS: A STATISTICAL APPROACH.......ccociiieiiiieieee 929
Badr S Alotaibi, Stephen Lo

VENTILATED HOLLOW CORE SLAB COOLING LOAD REDUCTION UNDER THE

OPERATIVE TEMPERATURE METRIC ..ottt bbbttt 935
Raghubar Christopher, Berardi Umberto



RESIDENTIAL INDOOR POLLUTION BY NITROGEN DIOXIDE: CONFERENCE SERIES.............cccoevenee. 941
A Miskinyte, A Dedele

NUMERICAL INVESTIGATION OF PARTICLE DISTRIBUTION IN A FLOOR HEATED ROOM

WITH DIFFERENT AIR CHANGE RATES ... .ottt ettt bbbt bttt saenbeennenbe e 947
M Mutlu

INVESTIGATION INTO THE RISK OF OVERHEATING IN NEW ZEALAND'S PUBLIC

LIBRARIES ..ottt h bbbt h bt E e b4 h b e bt e b e e b e R b e bt b e e b e R b e e bt e b b e bt e hb e bt e b e e bt aheenenre e 953
L Metibogun, R Potangaroa, N Isaacs

ANALYSING THE EFFECTS OF THERMAL COMFORT AND INDOOR AIR QUALITY IN

DESIGN STUDIOS AND CLASSROOMS ON STUDENT PERFORMANCE.........cccoe i 959
A Ranjbar
ACOUSTIC ENVIRONMENT OF LARGE TERMINAL AIRSIDE CONCOURSE IN CHINA ......cccoovevieee 966

Yenhsiang Huang, Yingxin Zhu, Zhongchen Zhang, Borong Lin

A FIELD STUDY ON THE EFFECT OF COLD RADIATION ON HUMAN THERMAL

COMPFORT IN WINTER ...ttt bbbt b e et b et s b e bk e e bt bt e b b e e b nr e 972
Yunyan Xu, Zhaojun Wang, Xiaowen Su, Wenjing Lu

A COMPARISON OF INDOOR AIR QUALITY AND EMPLOYEE ABSENTEEISM IN 'LOCAL'

AND 'IMPORTED' GREEN BUILDING STANDARDS ..ottt ne e nreen 978
R A Elnaklah, S Natarajan

THE IMPACT OF INTERNAL GAINS ON THERMAL STRATIFICATION FOR PUBLIC

BUILDINGS ...ttt bbbk bbb b e s Rt E bR e b e ekt e b e e b e bbb et e bt eb e bbb et et e b e 984
Nisrine Laghmich, Zaid Romani, Remon Lapisa, Abdeslam Draoui

USABILITY AND COMFORT IN CANADIAN OFFICES: INTERVIEW OF 170 UNIVERSITY

EIMPLOYEES. ...ttt bbb e b h b b e b s b 4R b b e e b e e R e R e b e R e Rt bRt R Rt b e n e 990
Mohamed Ouf, Ruth Tamas, William O'Brien

THE IMPACT OF SOME FACTORS (BUILDING MATERIALS, SEASONALITY) ON INDOOR

RADON CONTENT IN CHELYABINSK REGION, RUSSIA ......ooiiiit et 996
I V Mashkova, A M Kostryukova, E E Schelkanova, A | Slavnaya

FIELD STUDY ON INDOOR AIR QUALITY IN A PASSIVE RESIDENTIAL BUILDING IN

CHINESE SEVERE COLD AREA ...ttt bbbt eb et b et 1002
Z JWang, Q W Xue
OPTIMIZING INDOOR ENVIRONMENTAL QUALITY IN HOT ARID CLIMATES ... 1007

Dalia Wagdi, Khaled Tarabieh, Phillipa Grant

IMPACT OF ESSENTIAL-OIL-BASED CLEANING PRODUCTS ON INDOOR AIR QUALITY:

FROM LIQUID COMPOSITION TO TEST EMISSION CHAMBER ........ccoiiie e 1013
S. Angulo Milhem, M. Verriele, M. Nicolas, F. Thevenet

UNDERSTANDING INDOOR ENVIRONMENTAL CONDITIONS AND OCCUPANT'S

RESPONSES IN HOUSES OF OLDER PEOPLE ........oi ittt sttt sttt te e e e naa e snaeesree s 1019
Veronica Soebarto, Terence Williamson, Andrew Carre, Larissa Arakawa Martins

A PERSONAL VISUAL COMFORT MODEL: PREDICT INDIVIDUAL'S VISUAL COMFORT

USING OCCUPANT EYE PUPIL SIZE AND MACHINE LEARNING ........ccoiiiiiiiiiiei e 1025
Lingkai Cen, Joon-Ho Choi, Xiaomeng Yao, Yolanda Gil, Shrikanth Narayanan, Maryann Pentz
INDOOR AIR QUALITY PERFORMANCE IN AIR-CONDITIONED MUSEUM GALLERY .....cccccoiiniiien. 1031

R Sulaiman, S N Kamaruzzaman, Y H Yau
AN IMPROVED INTEGRATED COMFORT CONTROL ALGORITHM WITH COOLING AND

VENTILATION SYSTEMS TO MAINTAIN INDOOR RELATIVE HUMIDITY ..ot 1037
Sun Ho Kim, Young Ran Yoon, Jeong Won Kim, Hyeun Jun Moon
INFILTRATION OF FINE PARTICLES IN URBAN BUILDINGS ........ociiiiiiiiiiee e 1043

MS Zuraimi, Jovan Pantelic
STUDY ON ADAPTIVE THERMAL COMFORT OF PERSONNEL IN RESIDENTIAL

BUILDINGS BASED ON TRACKING TEST ...ttt sttt ee e see e e st ssee e e snaeesaessaeensessnaaensessnenessenss 1049
Qicong Cai, Baizhan Li, Ru Ming
BUILDING ENERGY AND IAQ IMPROVEMENT BY COUPLED MODEL ......ccccoveiiiiie e 1055

Seyedmohammadreza Heibati, Wahid Maref, Hamed Saber

METHODOLOGY FOR ASSESSING THE INDOOR ENVIRONMENTAL QUALITY IN LOW

ENERGY BUILDINGS IN THE CZECHIIA ... ..ottt sttt te e s nae e b e snaeensee s 1061
K Kabele, Z Veverkova, M Urban

BENCHMARKING THERMAL PERFORMANCE OF BUILDINGS AND IDENTIFYING

PREFERRED THERMAL CONDITIONS WITH HIGHLY DEPLOYABLE IOT DEVICES........c..cccevvv e 1067
G Kokogiannakis, W Lin, M Fiorentini, L Ledo Gomis, P Cooper, E Hoskins, T Elgood



FIELD MEASUREMENT ON THE PARTICLE CONCENTRATIONS AND EXPOSURES IN FIVE

RESIDENTIAL BUILDINGS IN KOREA ... .ottt sttt b e et se e ab et e sbe e s e aneannenre e 1074
Kyungmo Kang, Hyungkeun Kim, Yun Gyu Lee, Taeyeon Kim

DEVELOPMENT HUMAN THERMOREGULATION MODEL FOR KOREAN YOUNG AND

OLDER MEN...... ottt b1kt b b bt bbb £ bR e e st bt e b e bRt e e et b e bRt bbb e 1080
HeeWon Choi, YoungMin An, SungWon Cho, Junseok Park, SeoYeon Yun, JiYoung Kwak, ChungYoon Chun

VOC CONCENTRATIONS IN HEALING ENVIRONMENTS: A PROTOCOL FOR

MONITORING ACTIVITIES IN INPATIENT WARDS AND ITS APPLICATION ON SOME

CASE STUDIES ...ttt et bbbttt b e e bt e bt et e R e e R b e A h £ e s e oo b e oAb oAb e e R e e R e e R b e Ab e e b e e eb e enbenbe e b e ebeaneebenbe s 1086
G Settimo, M Gola, S Capolongo

COMPUTER AIDED DESIGN OF WATER-RESISTANT ADSORBENT FOR FORMALDEHYDE

ABATEMENT ettt b e bttt b e e bt e b e e s he e b e e b e e b £ e b e b e e b e eh e e bt e b e e n b e e he e ke e bt e b e eh e et et e et et enes 1092
Lumeng Liu, Dingchao Zhang, Junjie Liu

HVAC SYSTEMS

PRIMARY AIR TREATMENT VS ENERGY SAVING: COMPARISON BETWEEN DIFFERENT

DESIGN SOLUTIONS ...ttt h bbbt e st ekt b bttt eh e bt e bt bt st n et et ane 1099
Giuseppe Emmi, Angelo Zarrella, Marco Mariotti, Michele De Carli

PERFORMANCE INVESTIGATION OF GROUND SOURCE HEAT EXCHANGER WITH

DESICCANT-BASED HYBRID COOLING SYSTEM IN HUMID CLIMATE ......ccoiiiiieiee e 1105
Ghassem Heidarinejad, Umberto Berardi, Saeed Rayegan

DEVELOPMENT OF NUMERICAL HEAT AND MASS TRANSFER MODEL FOR PREDICTING

TOTAL HEAT EXCHANGE PERFORMANCE IN ENERGY RECOVERY VENTILATOR......cccoeiiiiiieieene 1111
H Sotokawa, K Kameishi, J Chung, S Yoo, K Ito

RELATED, DECENTRALIZED & RENEWABLE ULTRA LOW TEMPERATURE DISTRICT

HEATING, CONCEPT CONVERSION FROM TRADITIONAL DISTRICT HEATING ......ccocoiiiiniciiinens 1117
Mikel Lumbreras Mugaguren, Roberto Garay Martinez, Victor Sanchez Zabala

INTRODUCTION OF HYBRID RADIANT COOLING SYSTEM FOR ADAPTING HOT AND

HUMID CLIMATES ... . e 1123
M K Kim

APPLICATION OF AIR-SOURCE HEAT PUMP (ASHP) TECHNOLOGY FOR RESIDENTIAL

BUILDINGS IN CANADA ..ottt ettt a1 ettt et r e et b ekt bRt ne e e es e et e eb e arenn e r e et atenne 1129

Artur Udovichenko, Lexuan Zhong

FROST REDUCTION IN MECHANICAL BALANCED VENTILATION BY EFFICIENT MEANS

OF PREHEATING COLD SUPPLY AIR ..ttt st ba et st e b sbaentesbesnaesbeaneentenn 1135
Simon Hérer, Behrouz Nourozi, Qian Wang, Adnan Ploskic

TRIPLE FUNCTION SUBSTATION AND HIGH-EFFICIENCY MICRO BOOSTER HEAT PUMP

FOR ULTRA LOW TEMPERATURE DISTRICT HEATING.......ooii ittt see et sae et 1141
Mikel Lumbreras Mugaguren, Roberto Garay Martinez, Victor Sanchez Zabala, Kasper Korsholm @stergaard,
Matteo Caramaschi

HEAT ANALYSIS FOR ENERGY MANAGEMENT IN NEIGHBOURHOODS: CASE STUDY OF

A LARGE HOUSING COOPERATIVE IN NORWIAY ...ttt sttt sttt st tee e e snaesnaeesnessnneenns 1147
AL Sgrensen, K B Lindberg, H T Walnum, | Sartori, U R Aakenes, | Andresen

EXPERIMENTAL AND NUMERICAL INVESTIGATION OF A THERMAL STORAGE MEDIUM

FOR GROUND SOURCE HEAT PUMP APPLICATIONS ...t se et nna e nnee s 1153
A Mwesigye, H V Nguyen, D Salt, Reza Daneshazarian, S B Dworkin

A THERMODYNAMIC INVESTIGATION AND OPTIMIZATION OF AN EJECTOR

REFRIGERATION SYSTEM USING R1233ZD(E) AS A WORKING FLUID .....cccooviiiieiiceeseseeeee e 1159
A Mwesigye, A Kiamari, S B Dworkin
PERFORMANCE OF VRF SYSTEMS BASED ON LARGE SCALE MONITORING ........ccccccooiininiciiinennens 1165

Hua Liu, Mingyang Qian, Da Yan, Umberto Berardi

PERFORMANCE COMPARISON BETWEEN METAL-ORGANIC FRAMEWORK (MOFS) AND

CONVENTIONAL DESICCANTS (SILICA GEL, ZEOLITE) FOR A NOVEL HIGH

TEMPERATURE COOLING SYSTEM ...ttt sttt st be b snesne s 1171
Kan Zu, Shuging Cui, Menghao Qin

MULTIPLE REGRESSION ANALYSIS ON THE HVAC ENERGY CONSUMPTION OF

RAILWAY PASSENGER STATIONS ...ttt bt et eb et abese e e bt sne st are 1177
Z Su, X Li



ON THE ESTIMATION OF THE RADIANT HEATING SURFACE TEMPERATURE AND THE
HEAT TRANSFER RATE CALCULATION: NEW TRANSIENT SIMPLIFIED ANALYTICAL

A Merabtine, A Kheiri, S Mokraoui, AAW Hawila

PIPE SIZING BASED ON DOMESTIC HOT WATER CONSUMPTION IN NORWEGIAN

HOTELS, NURSING HOMES, AND APARTMENT BUILDINGS........ccctiiiiiiiiieeneese e 1189
Karolina Stréby, Harald Taxt Walnum, Ase Lekang Sgrensen

RESIDENTIAL DUAL CORE ENERGY RECOVERY VENTILATION SYSTEM FOR

VENTILATION OF NORTHERN HOUSING. ......coiiiiieiie ettt se et e e snaesnae e e e sneaenneesnanesnaennseenes 1195
B Ouazia, D. Won, C Arsenault, Y Li

PREDICTION OF DHW ENERGY USE IN A HOTEL IN NORWAY ..ottt va e 1201
Ivanko Dmytro, Nord Natasa, Sarensen Ase Lekang, Sartori Igor, Plesser Thale Sofie Wester, Harald Taxt
Walnum

STUDY ON THE HEAT TRANSFER PERFORMANCE OF THE CEILING RADIANT PANEL ......c.ccccevvvenee. 1207

Yuki Ichikawa, Ryoichi Kuwahara, Hideki Sato

ENERGY CONSUMPTION FOR DOMESTIC HOT WATER USE IN NORWEGIAN HOTELS

AND NURSING HOMES ...ttt st et e st e st e e s te e e s ae e sseeaabeesteeesteessaeanteeateeeseesnseenseeaneeeseenns 1213
Harald Taxt Walnum, Ase Lekang Sgrensen, Bjgrn Ludvigsen, Dmytro Ivanko

METHOD IDENTIFYING OVERSIZING OF MECHANICAL VENTILATION SYSTEMS IN

OFFICE BUILDINGS USING AIRFLOW AND ELECTRICAL POWER MEASUREMENTS.........cccoovviininnne 1219
D S Khan, J Kolarik, C A Hviid, P Weitzmann

ENERGY FLEXIBILITY ANALYSIS OF OFFICE BUILDING USING PRE-COOLING WITH

STRUCTURAL THERMAL IMASS ..ottt ettt a et e e teesneeateess e e saeesnteeseeasteesneeanteennaeeaeesnseenses 1225
Fei Lu, Zhenyu Yu, Xudong Yang, Yu Zou

PERFORMANCE EVALUATION OF ACTIVE CHILLED BEAM UNDER COOLING

OPERATION IN REAL OFFICE CONDITIONS IN A HIGH-PERFORMANCE BUILDING.......c..cccceevvvevineee. 1231
Rohit Upadhyay, Rodrigo Mora

NUMERICAL INVESTIGATION ON THE IMPACT OF DIFFERENT SUPPLY AIR TERMINAL

DEVICES ON THE PERFORMANCE OF THE NEWLY COMBINED VENTILATION AND

HEATING SYSTEM ...ttt ettt sttt e et et e st e e sh e e a b e e e bt e e beeen b e e abe e e steesbeeanbeeaseeeteesneeanteenree s 1237
Parastoo Sadeghian, Joanna Polak, Alireza Afshari, Sasan Sadrizadeh

ANALYSIS OF THE ENERGY AND THERMAL PERFORMANCE OF A RADIANT COOLING

PANEL SYSTEM WITH INTEGRATED PHASE CHANGE MATERIALS IN VERY HOT AND

HUMID CONDITIONS ... oottt st e et e e s ae e et e e s te e e s te e saeeeate e et e e e beeanbe e teeaneeesseesnbeenseeenteesnseanteenreean 1243
Andres Gallardo, Umberto Berardi

MODELLING AND OPTIMIZATION OF HELICAL STEEL PILES AS IN-GROUND HEAT

EXCHANGERS FOR GROUND-SOURCE HEAT PUMPS.......coct ittt sneens 1249
Sarah R Nicholson, Aggrey Mwesigye, Seth B Dworkin

OPTIMAL CONTROL FOR THE NATURAL VENTILATION IN BUILDINGS WITH LARGE

Fulin Wang, Rui Yan, Yansheng Liu

ASSESSMENT OF NATURAL VENTILATION USING A WHOLE-BUILDING SIMULATION

MODEL: A CASE STUDY OF A LANDMARK BUILDING ......coiiiiiiiieitnieese et 1261
Marc-Antoine Jean, Rohit Upadhyay, Chris Flood, Rodrigo Mora

APPLICATION OF COMFORT RANGE CONTROL LOGIC FOR THERMAL COMFORT AND

ENERGY SAVING IN VREF SYSTEM ...ttt ab st ane e b e 1268
Sohyun Park, Joowook Kim, Doo-Sam Song

A ROBUST CHILLER SEQUENCING CONTROL METHOD FOR ENHANCING COOLING

SUPPLY RELIABILITY AND ENERGY EFFICIENCY ....ocoiiiiieiiiieiee et 1274
Y D Liao, ZB Cai, Z S Fang

AUTO-TUNING METHOD FOR DATA-DRIVEN MODELS IN BUILDING ENERGY

CONSUMPTION PREDICTION: A CASE OF COOLING LOAD PREDICTION......ccccoiiiiieiiincneeeisiesieees 1280
Xuyuan Kang, Da Yan, Yuan Jin, Hongsan Sun

SMART USE OF MECHANICAL VENTILATION FOR ENERGY RETROFIT OF RESIDENTIAL

DWVELLINGS ..ttt bbbt bbbt h e H b e e bt e b e e e e R e e bt e R b e bt e b e e bt e b b e bt b e e b e abeenenre e 1286
S Pedrazzi, C Ferrari, G Allesina, A Muscio

A NEW AIR HANDLING UNIT SYSTEM FOR RESIDENTIAL BUILDINGS: EXPERIMENT AND

SIMULATION-BASED ANALYSIS. ..ottt bbbt b e bbb ke et e s bt et st e enbesbeeseenbeeneas 1292
Emanuele Lazzarini, Angelo Zarrella, Giuseppe Emmi, Enrico Biasin

VALIDATION OF THERMOREGULATION HUMAN MODEL CONSIDERING MIST

WETTEDNESS ON MIST SPRAYING ENVIRONMENT ......ociiiiiiiiiiniiseeeeese s 1298
Wonseok Oh, Ryozo Ooka, Junta Nakano, Hideki Kikumoto, Osamu Ogawa



CHARACTERIZATION OF HEAT LOAD PROFILES IN BUILDINGS AND THEIR IMPACT ON

[ ] AN Y 1 e = = 1 I SR 1304
H T Walnum, M Justo Alonso, J Clau}, K Lindberg

COST-EFFECTIVE MEP SOLUTIONS FOR A PASSIVHAUS MULTI-FAMILY BUILDING IN

MEDITERRANEAN CLIMATE ..ottt stk b e sttt e bbbt e b s bt e nbe st e e nbeaneenbenreens 1310
P. Russo, G. Colaci De Vitis, S. Faganello

PART 3

EVALUATION OF THERMAL COMFORT AND HEAT STRESS INDICES IN DIFFERENT

COUNTRIES AND REGIONS — A REVIEW ...ttt sttt sttt sn e te et eanneeaneas 1316
Sadia Yasmeen, Hong Liu

APPLICATION OF DATA MINING IN UNDERSTANDING THE CHARGING PATTERNS OF

THE HOT WATER TANK IN A RESIDENTIAL BUILDING: A CASE STUDY ..ccoiiiiiiieceeee e 1322
M Mirnaghi, K Panchabikesan, F Haghighat

THE IMPACT OF URBAN PARAMETERS ON THE VENTILATION IN IDEALIZED URBAN

MODEL WITH FIXED AREA ...ttt b e sttt b e s bbb e b s bt e sbe st e e besneenbenreens 1328
Li Yang, Miao-cheng Weng, Fang Liu, Kaixuan Wang

INVESTIGATION ON THE THERMAL PERFORMANCE OF THE DIAPHRAGM WALL IN

DEEP BURIED ENGINEERING: A SIMULATION STUDY ...ooitiiiiite ettt se st aa e nnae e nnee s 1334
Chao Zeng, Yanping Yuan, Fariborz Haghighat, Xiaoling Cao, Bo Xiang

RESEARCH ON THE INFLUENCE OF COAL TO ELECTRIC HEATING ON REGIONAL

POWER GRID IN NORTHERN CHINA ... ettt e e st e s te e taeabeessaeasteesnaaebeesnaeenseens 1340
Xingli Ding, Rongjiang Ma, Ming Shan, Xing Rong, Xianlin Wang, Xudong Yang

SIMULATION AND ANALYSIS OF LOAD SHIFTING AND ENERGY SAVING POTENTIAL OF

CO,-BASED DEMAND-CONTROLLED VENTILATION IN A SPORTS TRAINING CENTER........cccccceviiiene 1346
Hamidreza Heidar Esfehani, Jakob Schauble, Elena Paul, Dirk Bohne

SMART TECHNOLOGIES FOR ZERO ENERGY BUILDINGS

MONITORING AND EVALUATION OF NEARLY-ZERO ENERGY HOUSE (NZEH) WITH

HYBRID HVAC FOR COLD CLIMATE — CANADA ...t 1352
G Demirezen, N Ekrami, AS Fung
COST-EFFICIENT NEARLY ZERO-ENERGY BUILDINGS (NZEBS).......ccccoiiiiitieieeieecee e 1358

H Erhorn-Kluttig, H Erhorn, M IlIner, K Engelund Thomsen, K Wittchen, O Marck, M Sanchez Mayoral Gutierrez,
M Zinzi, B Mattoni, G Fasano, M Sijanec-Zavrl, M Jacimovic

A SIMULATION STUDY ON THE PERFORMANCE OF DOUBLE SKIN FACADE THROUGH

EXPERIMENTAL DESIGN METHODS AND ANALYSIS OF VARIANCE .......ccccoiiiiiiieiieese e 1364
A Jankovic, F Goia

ENERGY PERFORMANCE OF BUILDING-INTEGRATED ELECTROCHROMIC AND

PHOTOVOLTAIC SYSTEMS ..ottt ettt e e b e bt s bt e bt b e e bt s Rb ekt ebe e bt eheentesbeebesneenbearean 1370
Alessandro Cannavale, Francesco Martellotta, Ubaldo Ayr

NUMERICAL STUDY OF RESIDENTIAL SMART DUAL FUEL SWITCHING SYSTEM (SDFSS)

WITH ON-SITE SOLAR PHOTOVOLTAIC SYSTEM ..ottt 1376
Saunak Shukla, King Tung, Danilo Yu, Alan S Fung

SIMULATION AND CONTROL OF RADIANT FLOOR COOLING SYSTEMS: INTERMITTENT

OPERATION AND WEATHER-FORECAST-BASED PREDICTIVE CONTROLS.........ccooiiiiiiicece 1382
Linfang Zhang, Hao Li, Jiying Liu, Moon Keun Kim, Linhua Zhang

MACHINE LEARNING ALGORITHMS FOR CLASSIFICATION OF BOILER FAULTS USING A

SIMULATED DAT ASET .ottt sttt bt b bt e et b e e s b e s b £ e s e e e b e e s b e eb e e he e R e e Rb e nb e e R e e bt e nbenbeebeeabeaneenbenbean 1388
Rony Shohet, Mohamed S Kandil, J J McArthur

FROM AWARENESS TO ENERGY SAVING: USING USER ENGAGEMENT TO CHANGE

OCCUPANTS BEHAVIOUR ..ottt bbbt b bbb et ns 1394
Ubaldo Ayr, Davide Guarini, Francesco Martellotta, Daniela Porcelli, Antonio Sacchetti, Massimiliano Siliberti,
Leonardo Sulpasso

RESEARCH ON ACTIVE SOLAR ENERGY COMPREHENSIVE UTILIZATION SYSTEM FOR

TIBETAN RURAL DWELLING ... .ottt ettt st sb et b e bbb et sbe e nbeenes 1400
Xu Feng, Deng Yuan, Li Honggiang, Liu Yimo

USING SMART TECHNOLOGIES TO IDENTIFY OCCUPANCY AND PLUG-IN APPLIANCE

INTERACTION PATTERNS IN AN OFFICE ENVIRONMENT ....cooiiiiiiiie s 1406
Z D Tekler, R Low, L Blessing



REINFORCEMENT LEARNING CONTROL FOR INDOOR COMFORT: ASURVEY ..o, 1412
Ross May, Xingxing Zhang, Jinshun Wu, Mengjie Han

DISTRICT HEATING THERMAL PLANT FED BY BIOMASS RESIDUES IN A RURAL AREA

OF CENT RAL I T ALY ctiii ittt ettt e e e e et e st e e e ettt e e e ea b e e e abaeeaeabeeeesabeeesabaeeeasbbeeeaabeeesabaeeaaabseeesabeeesnbaeeanneeas 1418
M Manni, A Petrozzi, A Nicolini, F Cotana

REDUCTION OF HVAC SYSTEM RUNTIME DUE TO OCCUPANCY-CONTROLLED SMART

THERMOSTATS IN CONTEMPORARY MULTI-UNIT RESIDENTIAL BUILDING SUITES..........cccccovvie. 1424
H Stopps, M F Touchie

ENERGY AND EXERGY ANALYSIS OF WASTE-WATER HEAT RECOVERY IN A MULTI-

FAMILY RESIDENTIAL COMPLEX ..ottt ettt ettt e e e e et e e e e be e e e eate e e sabaa e e sabeeeebeeeeearaaeaas 1430
Genku Kayo, Masanori Shukuya, lvo Martinac

EXERGY ANALYSIS OF SOLAR THERMAL ENERGY UTILIZATION FOR BUILDINGS:

COMPARISON BETWEEN MULTIPLE SOURCE & MULTIPLE USE HEAT PUMP (MMHP)

AND SOLAR WATER HEATER (SWH) SYSTEMS FOR WINTER SEASON ......ccccciiiiiieiiieesesesee e 1436
Daisuke Inagaki, Ryozo Ooka, Masanori Shukuya, Wonjun Choi

MICROSTRUCTURE AND BLOWING AGENT CONCENTRATION ANALYSIS IN

ACCELERATED AGED POLYURETHANE & POLYISOCYANURATE INSULATION.......ccooveeviiiieiiieeeiiee, 1442
Madzarevic Jelena, Berardi Umberto

SMART HEAT STORAGE BUILDING MATERIAL DEVELOPMENT WITH LOESS AND

SSPCM FOR BUILDING ENERGY SAVING ...ttt ettt e e eate e s sabae e s nabae e sbaessanreeeanes 1448
Sungwoong Yang, Ji Hun Park, Seunghwan Wi, Jongki Lee, Beom Yeol Yun, Sumin Kim

DEVELOPMENT AND PERFORMANCE EVALUATION OF NATURAL BUILDING

MATERIALS WITH PYROLYZED AGRICULTURAL BY-PRODUCTS FOR CARBON

REDUCTION AND ENERGY SAVING ... ..ottt sttt e e e st e e st e e e s tbe e e s ata e e e aabae e sbaeeesaaeaeaas 1454
Sungwoong Yang, Ji Hun Park, Seunghwan Wi, Jongki Lee, Beom Yeol Yun, Sumin Kim

DYNAMIC HEAT TRANSFER ANALYSIS ON HWANGTOH WITH PCM/ECO-MATERIAL FOR

IMPROVING THERMAL INERTIA . ...ttt ettt ettt ettt et e e e et e e e s eta e e e s bte e s ebbeeeebbeeesabeeesbaeeeanaeeas 1459
Seunghwan Wi, Sungwoong Yang, Jongki Lee, Beom Yeol Yun, Ji Hun Park, Sumin Kim

DESIGN AND TESTING OF I-ZEB, A ZERO ENERGY LABORATORY FOR THE INTEGRATED

EVALUATION OF THE PERFORMANCE OF BUILDING COMPONENTS AND HVAC

N LI =117 S TSSO PRPRR 1464
Danza Ludovico, Belussi Lorenzo, Ghellere Matteo, Salamone Francesco, Scrosati Chiara, Scamoni Fabio,
Bellazzi Alice, Devitofrancesco Anna, Barozzi Benedetta, Meroni Italo, Maffé Claudio, Depalma Michele

THE UTILIZATION RATE OF POTENTIAL HEAT ACCUMULATION CAPABILITIES USING

LATENT HEAT OF PHASE-CHANGE MATERIALS ...ttt ettt et e e svae e 1470
Anna Zastawna-Rumin, Katarzyna Nowak

BUILDING-TO-VEHICLE-TO-BUILDING APPROACH FOR THE NZEB TARGET AT A

MICRO-GRID LEVEL: A COMPREHENSIVE SENSITIVITY AND PARAMETRIC POST-

OPTIMALITY ANALY SIS ..ot e e et e e e st e e e s a b e e e s ba e e e e tbe e e e sabeeesbeeeeaabeeeesabeeeetneeeneeas 1476
Giovanni Barone, Annamaria Buonomano, Cesare Forzano, Adolfo Palombo

CEMENTITIOUS PLASTERS FOR FACADE FINISHING WITH PHASE CHANGE MATERIALS

AND THERMOCHROMIC PIGMENTS ...ttt ettt ettt e e st e e et e e s eab e e e e abae e e sabeeesbaeeeearaeeens 1482
Soudian Shahrzad, Berardi Umberto

THERMAL INSULATING CEMENTITIOUS COMPOSITE CONTAINING AEROGEL AND

PHOSPHATE-BASED BINDER.......ccti ittt ettt et et e st e s be e st e e sbe e sabe e beessaeesbsesabe e teeesteesareebeeannes 1488
S Salimi, M Nik-Bakht, A Hammad

TOWARDS AN ONTOLOGY FOR HOLISTIC BUILDING OCCUPANT INFORMATION

IMIODELLING ...ttt ettt e e bt e e et b e e e e eabeeesabe e e e abeeeeebteeeaabaeeaabeeaeesseaeesabeeeaasssaeeseeeeaabeeesnseneaan 1493
S Salimi, M Nik-Bakht, A Hammad

ENERGY CONSUMPTION, THERMAL COMFORT AND LOAD MATCH: STUDY OF A

MONITORED NEARLY ZERO ENERGY BUILDING IN MEDITERRANEAN CLIMATE ....c...cccooveevvveecie, 1499
Silvia Erba, Lorenzo Pagliano, Saeid Charani Shandiz, Marco Pietrobon

INVESTIGATING THE IMPACT OF ELECTROCHROMIC GLAZING ON ENERGY

PERFORMANCE IN HOT ARID CLIMATE USING PARAMETRIC DESIGN...........ccoociiviiiecieceec e 1505
Imene Lahmar, Noureddine Zemmouri, Alessandro Cannavale, Francesco Martellotta

TECHNO-ECONOMIC FEASIBILITY OF SEWAGE WASTEWATER HEAT RECOVERY

(WWHR) BASED COMMUNITY ENERGY NETWORK (CEN) IN A COLD CLIMATE - A CASE

STUDY OF RYERSON UNIVERSITY, TORONTO, CANADA ... ..ottt ettt etvae s 1511
Conrad Kwiatek, Usama Sohail, Alan S Fung, Darko Joksimovic



TUNING APPROACH OF DYNAMIC CONTROL STRATEGY OF TEMPERATURE SET-POINT
FOR EXISTING COMMERCIAL BUILDINGS .....ooiiii ittt e et snee st snea et e ssae e e snaaanneesneeennenas
Zakia Afroz, GM Shafiullah, Tania Urmee, Gary Higgins

ZERO ENERGY BUILDINGS: DESIGN AND ENERGY MODELLING

SUSTAINABLE DESIGN FOR ZERO CARBON ARCHITECTURE ......ccii ot
M Z Al-Temmamy, L M Abd-Rabo

EFFECTS OF INCREASING URBAN ALBEDO IN THE GREATER TORONTO AREA ..o
Jandaghian Zahra, Berardi Umberto

THE RESEARCH ON THE INFLUENCE OF BUILDING AIR TIGHTNESS TO ENERGY

CONSUMPTION OF RESIDENTIAL BUILDING IN A HOT SUMMER AND COLD WINTER

ZONE IN CHINA ittt ettt e et e s a bt et e e e b ee e bt e an b e e b e e e st e e aseeeabe e e b ee e beeanbe e beeenteenneeanbeenbeennsaenn
Yuan Liu, Baizhan Li, Xinyun Cao

EXPERIMENTAL ASSESSMENT OF THE COMBINED EFFECT OF RETROREFLECTIVE

FACADES AND PAVEMENT IN URBAN CANYONS ... .ottt sttt st st sne et en
Beatrice Castellani, Andrea Nicolini, Alberto Maria Gambelli, Mirko Filipponi, Elena Morini, Federico Rossi

LIFE-CYCLE COST AND ENVIRONMENTAL ASSESSMENT OF NEARLY ZERO-ENERGY

BUILDINGS (NZEBS) IN FOUR EUROPEAN COUNTRIES ..ottt
Ove Mgarck, Miriam Sanchez Mayoral Gutierrez, Kirsten Engelund Thomsen, Kim B. Wittchen

DATA-DRIVEN PREDICTION MODELS OF MULTI-DIMENSIONAL ENERGY CONSUMED IN

PUBLIC BUILDINGS. ... ccii ettt sttt st ettt e e sta e sm e e ste e e steesseeanteeasee e seeanteenteeanaeenseeanteensenesaeenneeanteenrenan
Chen Yibo, Berardi Umberto

MEASUREMENT DATA ANALYSIS FOR HEAT BALANCE OF AIR-CONDITIONING SYSTEM

IN ACTUAL OFFICE SPACKE ... .oc ettt ettt et s et e e st et e e st e e steessb e e beeaseeesseeanbeesteeesaeesneeanbeearaeeaeesnreenees
Shogo Tamaki, Hayato Horie, Shinichi Ito, Mamoru Hamada, Takehiro Koyano

HOURLY DYNAMIC AND MONTHLY SEMI-STATIONARY CALCULATION METHODS

APPLIED TO NZEBS: IMPACTS ON ENERGY AND COMFORT ....coiiiiiiiitiieiie et
E Di Giuseppe, G Ulpiani, S Summa, L Tarabelli, C Di Perna, M D'Orazio

SIMULATION-SUPPORTED SHADING DESIGN OPTIMISATION FOR A MULTI-STOREY

BUILDING WITH PASSIVE COOLING ...ttt sttt ea st snte e e e te e sseeasteesseeansaessaeansaesneeansessnenessenss
S Eikemeier, R Wimmer, A Mahdavi

WEATHER DATA ANALYSIS IN ENERGY SIMULATION .....ooiiiiitecee sttt sve et snne e snne e
Yu Ying Wang, Chun Yin Siu, Zaiyi Liao

GREEN ROOF FOR ZERO ENERGY BUILDINGS: A PILOT PROJECT ....ccoiiiiiiiiiiiie st
Francesco Asdrubali, Luca Evangelisti, Claudia Guattari

TOWARDS MORE SUSTAINABLE PATTERNS OF BUILDING DESIGN THROUGH

VENTILATED RAINSCREENS ...ttt sttt sttt et e et e st e e teesneeanbe e st eeenteesnbeabeeaneeenreeans
F Lembo, F P R Marino

ASSESSMENT OF TECHNICAL-FINANCIAL ANALYSIS OF A ZERO ENERGY BUILDING

FOR BRAZILIAN HOT AND TEMPERATE TROPICAL CLIMATE ....oi oottt e e e
R M A Domingos, E Gabriel, E L A Guarda, F O R Pereira

A SYSTEMATIC METHODOLOGY FOR ENERGY MODELING IMPROVEMENT OF CROSS-

VENTILATED BUILDINGS IN DENSE URBAN AREAS.......ooii ittt sttt sne s
Mohammadreza Shirzadi, Parham A. Mirzaei, Mohammad Naghashzadegan

EXERGETIC REVIEW ON PASSIVE AND ACTIVE SYSTEMS FOR VENTILATION .....cccoovvviiiiienie e
Masanori Shukuya

PREDICTION OF BUILDINGS' COOLING ENERGY DEMAND: A COMPARISON OF

SIMULATION-BASED AND PRESCRIPTIVE APPROACHES ...ttt se e
M Alhayek, A Wadi, U Pont, A Mahdavi

IMPACT OF TEMPERATURE AND MOISTURE DEPENDENT CONDUCTIVITY OF BUILDING

INSULATION MATERIALS ON ESTIMATING HEATING AND COOLING LOAD USING

TYPICAL AND HISTORICAL WEATHER DATA. ..ottt sttt et snee st snaasnneesnteenteesnnaenns
CY Siu, YY Wang, Z Liao

ENERGY AND ENVIRONMENTAL ANALYSIS OF URBAN ENVIRONMENT:

METHODOLOGY AND APPLICATION OF AN INTEGRATED APPROACH ..ot
F Salamone, L Belussi, L Danza, Antonello Di Nunzio, M Ghellere, | Meroni

PERFORMANCE COMPARISON BETWEEN BUILDING INSULATING MATERIALS MADE

OF STRAW BALES AND EPS FOR TIMBER WALLLS.......c.ooi ettt et a e
Gianpiero Evola, Stefano Cascone, Gaetano Sciuto, Chiara Baroetto Parisi



A NEARLY ZERO ENERGY BUILDING IN MEDITERRANEAN CLIMATE: A CASE STUDY IN

IMESAGNE (APULIA) ..ottt ettt s b e 2 e e s e s £ eb e e H e eb e ee e s e s e e Rt eE e e Eeebeeeem b e s e eneebeabeabenbenbeeeneabentens 1643
R Stasi, S Paterno, A Stragapede, S Liuzzi, P Stefanizzi

HEATING DEMAND AND INDOOR AIR TEMPERATURE PREDICTION IN A RESIDENTIAL

BUILDING USING PHYSICAL AND STATISTICAL MODELS: A COMPARATIVE STUDY .....ccccovevviininnens 1649
Y Sun, M M Joybari, K Panchabikesan, A Moreau, M Robichaud, F Haghighat

DYNAMIC SIMULATION OF CROSS-VENTILATED BUILDINGS WITH NIGHT-FLUSH

COOLING IN NEIGHBOURHOOD ENVIRONMENT USING INTEGRATED CFD-CFD-BES

ST RATEGY ittt etk b e bt e et b e oAb e e b e o1t e R e e R b e AR £ 2R e e R e e R b e AR £ e R e e R e R b e e R e e R e e Rt e Re e bt e b e e neaneenenrean 1655
Ruijun Zhang, Parham A Mirzaei, Benjamin M Jones

A COST-EFFECTIVE BUILDING IN THE MEDITERRANEAN AREA: PASSIVHAUS DESIGN

AND ENERGY MODELLING ...ttt ettt sttt b e sbe e bbb s bt et e bt e e nbeebesbeenbenre e s 1661
P. Russo, G. Colaci De Vitis, G. Gentile

RE-DESIGNING A TEMPORARY PAVILION INTO A NZEB OPEN LAB FOR A UNIVERSITY

CAMPUS et b bbb b e e b b e e e R e oAb oAb £ e s s e R e R e AR R e R e oAb E e R e Rt R b bbbt R nr et 1667
G Salvalai, M Imperadori, M M Sesana, M Baccaro, L Del Favero, A Tagliabue

TECHNOECONOMIC ASSESSMENT OF SOLAR COMBINED HEAT AND POWER SYSTEMS

BASED ON HYBRID PVT COLLECTORS IN GREENHOUSE APPLICATIONS........ccoi e 1673
Kai Wang, Antonio Marco Pantaleo, Giacomo Scarascia Mugnozza, Christos N. Markides

CONTROL METHOD FOR ADAPTIVE FACADES BASED ON ENERGY CONSERVATION AND

GLARE PROTECTION STRATEGIES ...ttt ettt ettt 1679
Dong-Seok Lee, Kyung-Hwan Ji, Jae-Hun Jo

DISTRICT HOUSEHOLD ELECTRICITY CONSUMPTION PATTERN ANALYSIS BASED ON

AUTO-ENCODER ALGORITHM .. oottt b bbbt n e 1685
Yuan Jin, Da Yan, Xingxing Zhang, Mengjie Han, Xuyuan Kang, Jingjing An, Hongsan Sun

A DATA MINING MODEL FOR BUILDING OCCUPANCY ESTIMATION BASED ON DEEP

LEARNING METHODS ... .ottt bbbtttk b et ekt e s b e bt et e ekt e st e s bt e bk een b e nbeebesbe et e neeenes 1696
Yaping Zhou, Zhun (Jerry) Yu, Jun Li, Yuanjian Huang, Guogiang Zhang

STUDY ON BUILDING PERFORMANCE CONSIDERING CLIMATE CHARACTERISTICS FOR

UNIVERSITY FACILITY IN JAPAN L.ttt bbbt eb et b e et e bt ane 1700
Yuki Naito, Ryoichi Kuwahara

STUDY ON REDUCING THE ENVIRONMENTAL BURDEN OF A GOVERNMENT BUILDING

WITH AN ENERGY SAVING SYSTEM... .ottt sttt nne e 1706
Yuya Sonoda, Ryoichi Kuwahara

FAST COMPUTATION APPROACH FOR PARAMETERIZED DESIGN AND SIMULATION OF

VERTICAL GROUND HEAT EXCHANGERS AND GCHP SYSTEMS .......oooiiiee e 1712
Youming Chen, Bingbing Pan, Xunshui Zhang

COMPARISON OF NUMERICAL AND EXPERIMENTAL PERFORMANCES OF NZEB

RESIDENTIAL BUILDING IN PUTIGNANO (APULIA REGION) ...cociiiiiiiieiriiieiese e 1718
A Altobello, M Misceo, P Russo, P Stefanizzi, | Vignola

ANALYSIS OF ENERGY PERFORMANCES OF A NZEB KINDERGARTEN BUILDING IN

BISCEGLIE (APULIA REGION) ...ttt ettt sttt ettt be st e e e eneebeebesbesee b e neeneareaneas 1724
M Misceo, L Peralta, S Angelillo, P Stefanizzi
BUILDING WITH NATURE: THE CASE OF "CASE DI LUCE" ..ottt as e 1730

Pietro Pedone,Pantaleo Pedone, Massimo Pedone

MITIGATION OF RISING URBAN TEMPERATURES STARTING FROM HISTORIC AND

MODERN STREET CANYONS TOWARDS ZERO ENERGY SETTLEMENT ......c.ccoiiiiiiiececec e 1736
P Lassandro, S Di Turi, S A Zaccaro

BUILDING ENERGY DEMAND WITHIN A CLIMATE CHANGE PERSPECTIVE: THE NEED

FOR FUTURE WEATHER FILE ...ttt sttt e et et e s e et e enaeenseesnteenseeeteesneeenneennnns 1742
Jafarpur Pouriya, Berardi Umberto
ANALYSIS OF MONITORING DATA FOR A NZEB IN MEDITERRANEAN CLIMATE ....c..ccoceviviieeiie e 1748

F Ascione, M Borrelli, R F De Masi, F De Rossi, G P Vanoli
TOWARDS A UNIVERSAL RANKING SYSTEM FOR DESIGN PARAMETERS' IMPACT ON

BUILDINGS' LIFECYCLE ENERGY ...ooiiiiiiiect ettt ettt stt ettt e ta st s te e ste e s ba e saneenbeesaaaebeesnneenreeas 1754
Rafaela O Panizza, Mazdak Nik-Bakht
ROADMAP TOWARD NZEBS IN QUITO ...ttt sttt sttt sttt sae e st stee b e snaeanteesnaeanbeesnaeenneens 1760

Elizabeth Ordofiez, David Mora, Karl Gaudry
MODELLING OF ANET-ZERO ENERGY CONDO IN A COLD CLIMATE USING AN

INTERDISCIPLINARY DESIGN FRAMEWORK ..ottt ettt ettt srve et saa e saa e snaeestaesnaeenneeaneas 1766
Sarah R Nicholson, Rony Shohet, Alan S Fung



STATIC AND DYNAMIC THERMAL PROPERTIES OF CONSTRUCTION COMPONENTS: A

COMPARISON IN IDEALIZED AND EXPERIMENTAL CONDITIONS USING LUMPED

PARAMETER IMODELS ...ttt et ettt ettt e e st e e e e tb e e e e bt e e e st e e e e ebbeaeesbbeeesabeeesaateeeebbeeesabaeesteeeeas 1772
Lamberto Tronchin, Massimiliano Manfren, Vincenzo Vodola, Fabio Bisegna, Fabio Nardecchia

BUILDING PERFORMANCE MONITORING: FROM IN-SITU MEASUREMENT TO

REGRESSION-BASED APPROACHES ........c.oo ittt ettt sttt te st st e ste e e be e saaeebeesataebeesnaeesreean 1778
Lamberto Tronchin, Massimiliano Manfren, Vincenzo Vodola, Benedetto Nastasi

INFLUENCE OF LCA PROCEDURE ON THE GREEN BUILDING RATING TOOLS

OUTCOMES. . ...ttt e e et e e e et e e e et e e e e bae e e eabeeeeasbeeesbeeeaaabeeeesabeeesabaaeeassseeeasbeeesbeeeaastseeeasbeeesnteeeanseeas 1784
Benedetta Mattoni, Fabio Bisegna, Luca Evangelisti, Claudia Guattari, Francesco Asdrubali

A NATURAL VENTILATION "CALCULATOR": THE CHALLENGE OF DEFINING A

REPRESENTATIVE 'PERFORMANCE SKETCH' IN PRACTICE AND RESEARCH .....coccccovviiiiiiieiieeeci 1790
M R Donn, N Bakshi

INFLUENCE OF MICROCLIMATE BOUNDARY CONDITIONS IN NET ZERO ENERGY

SETTLEMENTS ON HVAC EFFICIENCY ..ottt ettt e st e it s et e e st e e e s e e e s etaa e e anareas 1796
Matteo Di Grazia, Cristina Piselli, Anna Laura Pisello

TOWARDS RESILIENT CITIES: ADVANCEMENTS ALLOWED BY A MULTI-CRITERIA

OPTIMIZATION TOOL TO FACE THE NEW CHALLENGES OF EUROPEAN UNION'S

CLIMATE AND ENERGY GOALS ...ttt e et e et e e e s e e st e e e ettt e e e eab e e e sbaeeaeabteeeeabeeesnbeeeeenreas 1802
Antonio Buggin, Maria La Gennusa, Giorgia Peri, Gianfranco Rizzo, Gianluca Scaccianoce, Massimiliano
Scarpa, Luigi Schibuola, Chiara Tambani

HN_ZEB TECHNOLOGIES APPLIED FOR THE COSNTRUCTION OF ON PLEIN AIR

TOURIST VILLAGES AND STANDARD SUSTAINABLE PRODUCTION .....ccooiiiiiiiieieciee ettt 1808
Roberto De Pascalis, Francesco Palmisano, Francesco Clori, Rocco Luciano Uva, Sergio Martano

ENHANCING VALUES OF ROOFS ALBEDO FOR LOWERING CITIES' AIR TEMPERATURE

AND ELECTRIC DEMAND OF BUILDINGS: A SIMPLE ECONOMIC EVALUATION.......cccccoveviieeeecie e 1814
Diletta Di Lorenzo, Barbara Maini Lo Casto, Giorgia Peri, Gianfranco Rizzo, Gianluca Scaccianoce, Chiara
Tambani

OCCUPANT BEHAVIOUR: A MAJOR ISSUE FOR BUILDING ENERGY PERFORMANCE.........ccoecvevirnee. 1820

Y Laaroussi, M Bahrar, M Elmankibi, A Draoui, A Si-Larbi

OPTIMIZATION OF DAYLIGHTING AND ENERGY PERFORMANCE IN HOT - ARID

CLIIMATE .tttk b e btttk e e e b e b e ek e e R b e e h e oA e ek eea b e A h e o8 e e b e e a b e A b e e b e e bt e R b e nb e e bt e ke e he e be s b e et e ebe et e nbean 1827
L M Abd-Rabo, M Z Al-Temmamy

LESSONS LEARNED AFTER ONE-YEAR OF USE OF A HIGHLY EFFICIENT

NEIGHBOURHOOD IN NORWIAY ..ottt ettt h et h bbbt es bbbt st b e se et eeb e bt ane 1832
M Justo Alonso, T Line, E Neass, R K Ramstad, P Breuhaus, K Midttamme

END-USERS' OPINION ON LIVING IN MULTI-FAMILY NEARLY ZERO-ENERGY

BUILDINGS ... ettt bbbttt h e e bt e bt e et ek e o2 b e e h £ e H e e h £ 2 A b e Sh £ £ e e e b e ea b e e R b e nb e e b e e b e eheenbenbeenneaneennenbe s 1838
Marjana Sijanec Zavrl, Marko Jacimovic, Heike Erhorn-Kluttig, Hans Erhorn, Micha Iliner, Kirsten Engelund
Thomsen, Kim Wittchen, Ove Marck, Miriam Sanchez Mayoral Gutierrez, Michele Zinzi, Benedetta Mattoni,
Gaetano Fasano

SURVEY AND SOLUTIONS FOR POTENTIAL COST REDUCTION IN THE DESIGN AND

CONSTRUCTION PROCESS OF NEARLY ZERO ENERGY MULTI-FAMILY HOUSES...........ccoociiniiiinene 1844
Michele Zinzi, Benedetta Mattoni, Fabio Bisegna

SOLUTIONS SETS FOR COST OPTIMISATION OF NEARLY ZERO ENERGY BUILDINGS

(NZEBS) IN FOUR EUROPEAN COUNTRIES .......oiiiiiiiieie ettt ettt ane st snennes 1850
Kim B. Wittchen, Kirsten Engelund Thomsen, Ove Marck, Heike Erhorn-Kluttig, Hans Erhorn, Micha IlIner,
Miriam Sanchez Mayoral Gutierrez, Michele Zinzi, Benedetta Mattoni, Gaetano Fasano, Marjana Sijanec-Zavrl,
Marko Jacimovic

SOLAR STRATEGIES FOR NET-ZERO ENERGY HOUSING IN CANADIAN NORTH .....cccooiiiiiiiinieieen 1856
L Ma, H Ge, A Thirunavukarasu, A Athienitis

DANBERA: A TOOL FOR DANISH BUILDINGS ENERGY RENOVATION DESIGN AND

ASSESSIMENT ...ttt bbb e bbb R R R h e h R R R R b et h ekt b bt et r e ne 1862
Muhyiddine Jradi, Sandra Andersen, Morten Hagenau

VENTILATED SLABS: ENERGY CONSUMPTION MITIGATION AND THERMAL COMFORT

AUGMENTATION ettt b ekt b bt e b e e h e e et e b e e bt eh £ e oe e e £ e e b e e Rt e bt e Eeem b e ehb e et eb e e b e she e b e e beennenbeenes 1868
Murat Ozdenefe, Soad Abokhamis Mousavi, Ugur Atikol

DEVELOPMENT OF LOAD CALCULATION ALGORITHM FOR LARGE SPACE BUILDING

BASED ON RTS METHOD ..ottt ettt st b bbb b bt e b e b e b e et e sbe e nbe st e e besneenbesreen 1874
Jisoo Shim, Doo-Sam Song

ANALYSIS ON THE DRIVING FACTORS AND PATTERNS OF WINDOW OPENING AND

CLOSING BEHAVIOUR IN FRENCH HOUSEHOLDS.........cciiiiitii e 1880
Jun Li, Karthik Panchabikesan, Zhun (Jerry) Yu, Fariborz Haghighat, Mohamed El Mankibi, Guogiang Zhang



TOWARDS NET ZERO ENERGY BUILDINGS: BUILDING PERFORMANCE OPTIMIZATION,

SIMULATION AND ANALYSIS ..ttt et e e e et e e e et e e e e ba e e e e abe e e e sab e e e sbeeaaaateeeeaabeeesnbeeaenanes 1886
Sadaf Alam, Risto Lahdelma

DEVELOPMENT OF A MULTI CRITERIA ANALYSIS METHOD TO OPTIMIZE THE

SUSTAINABLE ARCHITECTURAL DESIGN OF RESIDENTIAL BUILDINGS. ........cccccoceiiieiieveeceeee e 1893
| Reuter, S Reiter

PERFORMANCE EVALUATION AND COMPARISON BETWEEN RURAL NEW AND

TRADITIONAL HOUSE IN SEVERE COLD REGIONS OF CHINA ...t 1900
T Shao, H Jin
THERMAL ANALYSIS IN DAYTIME RADIATIVE COOLING ...ttt 1906

Jie Feng, Mattheos Santamouris, Kwok Wei Shah, Gianluca Ranzi

ASSESSING THE ANNUAL POWER RELIABILITY OF A RESIDENTIAL BUILDING IN

RELATION TO ITS VENTILATION SYSTEM TYPE: THE CASE STUDY OF THE OFF-GRID

CONTAINER HOUSE IN SHANGHALL ..ottt be bbb ba et beenaenbeaneente e 1912
Daniel Satola, Audun Bull Kristiansen, Jakub Dziedzic, Arild Gustavsen

IMPACT OF ELECTRICAL VEHICLE (EV) PENETRATION ON THE COST-OPTIMAL

BUILDING INTEGRATED PHOTOVOLTAICS (BIPV) AT A SMALL RESIDENTIAL DISTRICT

AN IS VAT 5 SRR 1920
Marco Lovati, Xingxing Zhang

THE ENERGY RETROFIT OF BUILDING FACADES IN 22@ INNOVATION DISTRICT OF

BARCELONA: ENERGY PERFORMANCE AND COST-BENEFIT ANALYSIS. ... 1926
Manca Mauro, Prochazkova Zuzana, Berardi Umberto, Flores Larsen Silvana, Pich-Aguilera Felipe, Batlle
Teresa

ROBUST AND RESILIENT BUILDINGS: A FRAMEWORK FOR DEFINING THE

PROTECTION AGAINST CLIMATE UNCERTAINTY ..ot 1932

Amin Moazami, Salvatore Carlucci, Stig Geving

AN EVALUATION OF ENERGY CONSERVATION MEASURES FOR DETERIORATED

SINGLE-FAMILY HOUSES. ..ottt sttt et b ke e e b s e e b e e st e sbe et e e beanbentenreen 1938
Sang Min An, Joo Han Kim, Sung Wan Kim, Kyung Hoi Lee

AN EARLY-DESIGN STAGE ASSESSMENT METHOD BASED ON CONSTRUCTIBILITY FOR

BUILDING PERFORMANCE EVALUATION ...ttt sttt s s sate e e s ta e e e enb e e s eareaesanaa e 1944
F Contrada, A Kindinis, J-F Caron, C Gobin
NEARLY ZERO ENERGY - CONSTRUCTION SITE TEMPORARY OFFICE BUILDINGS.............cccovveennee. 1951

Ishan Kalra, Michael Boyle, Nilesh Deshpande, Yohaan Cama
ANALYSING THE CHALLENGES OF DESIGNING NEARLY ZERO ENERGY BUILDINGS
AND RETROFITTING OF THE EXISTING HOUSING STUCK IN NIGERIA: ASTUDY OF

SOUTH-EASTERN NIGERIA. ..ottt b et b et bt b bt bbb et en s 1957
B U lwuagwu, | Onyegiri
MODEL HOUSE F3 IN LIJUBLJANA — NEARLY ZERO-ENERGY BUILDING ......ccccccoiiiiiiiiiicinccieeies 1964

Damjana Vardek, Gaj Rak
A DEVELOPED TOOL ALLOWING THE SOUTH-MEDITERRANEAN CITIES TO ESTABLISH

THEIR SUSTAINABLE ENERGY PLANS ..ottt ettt e st e e ett e e e eat e e s aabae e s eabaeesbaeeeanbeeennes 1970
Sabine Saad, Adel Mourtada, Marwan Brouche, Mazen Ghandour
BIM-BEM SUPPORT TOOLS FOR EARLY STAGES OF ZERO-ENERGY BUILDING DESIGN...........c......... 1976

Giulia Spiridigliozzi, Laura Pompei, Cristina Cornaro, Livio De Santoli, Fabio Bisegna

EFFECTS OF ENERGY EFFICIENCY MEASURES ON BUILDING PERFORMANCE: AN

ANALYSIS IN SEVEN EUROPEAN CITIES ...ttt 1982
Tullio de Rubeis, Mirco Muttillo, Vincenzo Stornelli, Dario Ambrosini

Author Index





