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TO HUMAN PARTICIPANT RESULTS ..ottt sttt sttt st se e 1810
Azin Eftekhari, Glenn Morrison

INHALATION AND DERMAL UPTAKE OF PARTICLE AND GAS PHASE PHTHALATES -

A HUMAN CHAMBER EXPOSURE STUDY ...ooiioeieeeeeee e ennee e 1813
Christina Andersen, Annette Krais, Axel Eriksson, Joans Jakobsson, Jakob Londahl,
Christian Lindh, Joakim Pagels, Jorn Nielsen, Anders Gudmundsson, Aneta Wierzbicka



SPECIAL SESSION - COMPLIANCE IN VENTILATION STANDARDS USING NATURAL
VENTILATION

COMPLIANCE IN VENTILATION STANDARDS USING NATURAL VENTILATION:

DIFFICULTY IN QUANTIFYING MINIMUM VENTILATION RATE FOR TRANSIENT

L O W et et e ettt e e e e e et e e et e e e e et e e e e taeeeeeaeeeeetaaeeaaaaaaans 1815
James Lo

SPECIAL SESSION - COMPUTATIONAL FLUID DYNAMICS (CFD) MODELING OF
INDOOR POLLUTANT TRANSPORT AND HUMAN EXPOSURE

3D RANS CFD SIMULATIONS OF GASEOUS POLLUTANT TRANSPORT IN GENERIC
ENCLOSURES: TWO CASE STUDIES  .....coiiiiiiriteireeentertetse sttt sttt st ettt st saesesnene 1817
Twan Van Hooff, Bert Blocken

COMPUTATIONAL FLUID DYNAMICS SIMULATIONS OF PERSONALISED
VENTILATION: SAMPLING AIR QUALITY IN THE BREATHING ZONE .......cccoooviiiiiieeiecreereenee 1819
Natalie Gilkeson, Amirul Khan, Catherine Noakes

DISTRIBUTION POLLUTANTS FROM EXHALED JET IN STRATIFIED ENVIRONMENT ............. 1821
Hua Qian, Chongyang Zhang, Xiaohong Zheng, Haigang Ren

COUPLING A BUILDING MODEL TO AN LES TOOL TO STUDY INDOOR EFFECTS OF
AN OUTDOOR CONTAMINANT ..ottt sttt ettt st s st et st et s teseebestesestesseseesesaeneesens 1823
Michael Sohn, Paul Bieringer, Harmen Jonker, Aaron Pina, David Lorenzetti

INVESTIGATIONS ON THE CONVECTIVE THERMAL PLUME AROUND THE HEAD OF
THE STANDING AND LYING HUMAN BODY ..ottt 1825
Laurentiu Tacutu, Ilinca Nastase

CFD AND WIND TUNNEL STUDIES OF FLOW PATTERNS AND TURBULENT

CHARACTERISTICS IN IDEALIZED 2-D DEEP STREET CANYON WITH VARIOUS

REYNOLDS NUMBERS oottt ettt e e e e e ettt e e e e e s s st e eeeeessesaabaeeeeesessnnaaaeeeeeas 1833
Yuanyuan Lin, Mats Sandberg, Lan Chen, Jian Hang, Cuiyun Ou

SPECIAL SESSION - EMISSIONS FROM HUMANS: WHAT DO WE KNOW AND WHAT
SHOULD WE KNOW?

HUMAN BIOEFFLUENTS: ARE EXHALED AND DERMALLY-EMITTED BIOEFFLUENTS
DIFFERENT? oottt et e e et e et e e et e e e e et e e e e e e e s et e eesaaaeeeseaaeeseeaaeeeseaeeeseaaneessanneeenas 1835
Sayana Tsushima, Pawel Wargocki, Shinichi Tanabe

EMISSIONS FROM HUMANS AND INDOOR AIR CHEMISTRY ....ccciiiiiiiiiiiiinieeeeeee e 1837
Sarka Langer, Gabriel Beko, Charles Weschler, Karine Arrhenius, Pawel Wargocki

THE EFFECTS OF BIOEFFLUENTS ON HEALTH SYMPTOMS, PERCEIVED AIR QUALITY
AND COGNITIVE PERFORMANCE — SUMMARY OF CURRENT EVIDENCE ......ccccccoceninininenen. 1839
Xiaojing Zhang, Pawel Wargocki, Zhiwei Lian, Jingchao Xie, Jiaping Liu

INVESTIGATING HUMAN EMISSIONS OF VOLATILE ORGANIC COMPOUNDS IN A

CINEMA, FLUX RATES, LINKS TO SCENE CONTENT, AND POSSIBLE APPLICATIONS ............ 1841
Christof Stoenner, Achim Edtbauer, Bettina Derstroff, Efstratios Bourtsoukidis, Thomas
Kluepfel, Jorg Wicker, Jonathan Williams



FIELD MEASUREMENTS OF HUMAN VOC BIOEFFLUENTS USING PTRMS .......cooviiiiieeeeeene 1843
Pawel Misztal, Xiaochen Tang, Yingjun Liu, Yilin Tian, Caleb Arata, Kasper Kristensen,
David Lunderberg, Jianyin Xiong, William Nazaroff, Allen Goldstein

SPECIAL SESSION - EXPLORATIONS USING DISTRIBUTED SENSOR NETWORKS TO
IMPROVE OUR UNDERSTANDING OF THE INDOOR ENVIRONMENT AND SUPPORT
PRACTICES THAT ENHANCE HEALTH

INHALATION EXPOSURE TO METABOLIC CO; AND CONTROL INTERVENTIONS .................. 1845
Jovan Pantelic, Shichao Liu

EXPLORING THE INFLUENCE OF RELATIVE HUMIDITY ON HUMAN HEALTH IN
BUILDINGS ..ottt ettt ettt sttt st ettt st et ese et entesesbeneesesseneesessensasesbenteseesenteseesentesessensesessensesense 1847
Brian Gilligan, Casey Lindberg, Kelli Canada, Bijan Najafi

SAMPLE EFFICIENCY AND SENSOR NETWORKS ..ottt e e s 1849
Juan Palacios, Seema Bhangar, Chris Pyke, Nils Kok

LEARNING BUILDING OCCUPANTS’ SOCIAL INTERACTIONS FROM WEARABLE AND
STATIONARY AMBIENT SENSING SYSTEMS ..ottt 1851
Ali Ghahramani, Jovan Pantelic, Casey Lindberg, Brian Gilligan

THE COMPARATIVE EFFECT OF TEMPERATURE AND CO, ON WORK PERFORMANCE .......... 1853
Chenlu Zhang, Vivian Loftness, Brian Gilligan, Nicole Goebel, Chris Pyke, Kevin
Kampschroer, Priya Premchandran, Lauren Riggs

EXPANDING PSYCHROMETRICS TO ENABLE HUMIDITY MANAGEMENT THROUGH
WARM RADIANT COMFORT DELIVERY ..ot 1855
Forrest Meggers

SPECIAL SESSION - FRONTIERS IN INDOOR AIR CHEMISTRY (SPONSORED BY THE
SLOAN FOUNDATION)

EXPLORATION OF THE INFLUENCE OF AMINES ON SECONDARY ORGANIC AEROSOL
FORMATION .ttt ettt ettt s ekttt et et s et e e e st et e s es e st e s e st ete s ese et enaeneesesseseesesaeneetans 1857
Ray Wells, Joel Harrison, Jason Ham, Stephen Jackson

INSIGHTS ON THE MULTIPHASE CHEMISTRY OF INDOOR TRACE GASES AND

AEROSOLS ettt ettt ettt et e e st eatea s e s et e et e ea e e st en e e a s et e be Rt ekt eReeneent et e teeseeteeseeneeneenean 1859
Douglas Collins, Rachel Hems, Shouming Zhou, Chen Wang, Masih Alavy, Jeffrey Siegel,
Jonathan Abbatt

COMPARISON OF THE OXIDATIVE POTENTIAL OF SIZE SEGREGATED AEROSOLS OF
AMBIENT ORIGIN IN INDOOR AND OUTDOOR ENVIRONMENTS ... 1861
Haoran Yu, Haoran Zhao, Brent Stephens, Vishal Verma

PUBLIC ENGAGEMENT OPPORTUNITIES FOR THE INDOOR AIR COMMUNITY ....cccovevvviieviienne 1863
Nina Notman

THE ROLE OF ORGANIC FRACTION OF AEROSOL PARTICLES IN UPTAKE OF INDOOR

SVOC INVESTIGATED WITH REAL TIME AEROSOL MASS SPECTROMETRY ...cccoovvviiviiiiiinns 1865
Axel Eriksson, Christina Andersen, Annette Krais, Jacob Nojgaard, Per-Axel Clausen, Joakim
Pagels, Aneta Wierzbicka



IDENTIFICATION OF SOURCES OF TRACE GASES IN AN ART MUSEUM USING MASS
SPECTROMETRY AND POSITIVE MATRIX FACTORIZATION ...t 1867
Derek Price, Demetrios Pagonis, Lucas Algrim, Anne Handschy, Shelly Miller, Douglas Day,
Joost De Gouw, Paul Ziemann, Jose Jimenez

SPECIAL SESSION - HOW (AND WHY) DOES FILTER EFFICIENCY CHANGE OVER
TIME?

HOW MONITORING THE BEHAVIOR OF HVAC SYSTEMS CAN SUPPORT FILTER
PERFORMANCE ASSESSMENT ...ttt ettt ettt ettt ettt st e e eaeeeeaaeeaeeeeaaeeaaeesaaeeneas 1869
Paolo Tronville, Michel Noussan, Giovanni Carioni, Victor Rivas, Richard Rivers

A WASHABLE ELECTROSTATICALLY ASSISTED COARSE FILTER WITH HIGH
FILTRATION EFFICIENCY FOR AMBIENT PARTICLES AND LOW PRESSURE DROP ................. 1871
Enze Tian, Jinhan Mo

THE INFLUENCE OF HVAC USAGE ON FILTER PROPERTIES AND COLLECTED DUST ............ 1873
Kathleen Owen

ESTIMATES OF FINE AND ULTRAFINE PARTICLE REMOVAL EFFICIENCY FOR

RESIDENTIAL HVAC FILTERS USING IN-SITU SIZE-RESOLVED EFFICIENCY

MEASUREMENTS ..ottt sttt ettt et st s et s e e st et e st est et e st eseetessene et esaesestesseneetenaeneetens 1875
Torkan Fazli, Brent Stephens, Yicheng Zeng

EFFICIENCY DECLINES IN RESIDENTIAL ELECTRET FILTERS ....ccooiiiiiiniinincinenccnereeiene 1877
Jeffrey Siegel

SPECIAL SESSION - IMPROVING IEQ IN SCHOOLS: THE POSITIVE HEALTH IMPACTS
ON SCHOOL COMMUNITY

REDUCING CLASSROOM TEMPERATURES IN A TROPICAL CLIMATE IMPROVED THE
PERFORMANCE OF ELEMENTARY SCHOOL PUPILS ..ottt saneee e 1879
Jose Ali Porras-Salazar, Pawel Wargocki, Beatriz Piderit- Moreno

RETROFIT OF SCHOOL VENTILATION AND PUPIL WELL-BEING AND PERFORMANCE
—ASHRAE RPTO24 ...ttt ettt h e et e et et ekt e bt bt es e e st et et e beabeeaeeneeneenes 1881
Jorn Toftum, Pawel Wargocki

A STUDY ON CLEANING EFFECTIVENESS IN SCHOOLS AND STUDENTS’ ABSENCE .............. 1883
Ulla Haverinen-Shaughnessy, Richard Shaughnessy

BASELINE IEQ MEASUREMENTS IN A SCHOOL DISTRICT-IMPOSED INTERVENTION
BASED ON A MASSIVE DISTRICT-WIDE RENOVATION PROJECT .....cocceoivinieiriiieieeieeeieseeeene 1890
Richard Shaughnessy, Mark Hernandez, Ulla Haverinen- Shaughnessy

ASSESSING EFFECTS OF DISTRICT WIDE RENOVATION PROGRAM ON STUDENTS’
ABSENTEEISM: BASELINE DATA ..ottt sttt sttt sttt sne 1892
Ulla Haverinen-Shaughnessy, Richard Shaughnessy, Wanda Phipatanakul



SPECIAL SESSION - IMPROVING PRACTICAL MICROBIAL ASSESSMENTS FOR
STUDYING OCCUPANT HEALTH AND INVESTIGATING BUILDING HEALTH
(SPONSORED BY THE SLOAN FOUNDATION)

HOW CAN WE MAKE SEQUENCE-BASED APPROACHES IN MICROBIOLOGY

RELEVANT FOR STUDYING BUILDINGS AND THE HEALTH OF THEIR OCCUPANTS? ............ 1894
Rachel Adams

WHAT EVIDENCE LINKING INDOOR DAMPNESS AND MOLD TO HEALTH IS STILL

NEEDED TO BETTER PROTECT BUILDING OCCUPANTS? .ottt 1896
Mark Mendell

CHARACTERIZATION OF INDOOR DUST BACTERIAL MICROBIOTA IN HOMES OF

ASTHMA AND NON ASTHMA PATIENTS: A PILOT STUDY USING NEXT GENERATION

SEQUENCING ..ottt ettt ettt st b ettt ettt e bt bt eb e et et e st e bt e bt e bt estent e tenbesbesbesbeeneens 1898
Pierre Le Cann, Yanis Guenoune, Pierre Lemire, Jean Pierre Gangneux

EARLY LIFE EXPOSURE TO FUNGAL COMMUNITIES AND ALLERGIC DISEASE RISK
IN CHILDREN ....ooiiiiiiiiee ettt ettt e et e e ettt e e e eaaeeeseataeessesteeessaeaeessnsaeessnteeesensseesssaseessaseeeesannns 1900
Joanne Sordillo

METAGENOMIC CHARACTERIZATION OF FUNGAL COMMUNITIES IN INHALABLE

BROILER CHICKEN PRODUCTION BIOAEROSOLS ..ottt 1902
Matthew Nonnenmann, Michael Chimenti, Morgan Farnell, Tom Tabler, Joey Bray, Kate
O'Brien

SPECIAL SESSION - INDOOR AIR QUALITY IN ENERGY EFFICIENT NEW HOMES:
FINDINGS FROM FIELD STUDIES IN NORTH AMERICA, CHINA AND EUROPE

VOLATILE ORGANIC COMPOUNDS (VOCS) IN NEW HOMES  ......cccoiiiiiiiieieieneeeeeee e 1904
Morgan Macneill, Doyun Won, Nina Dobbin, Melissa St-Jean, Patrick Goegan

INDOOR AIR QUALITY IN ENERGY-EFFICIENT BUILDINGS IN SWEDEN: COMPARISON

WITH THE SWEDISH RESIDENTIAL HOUSING STOCK AND NEW CONVENTIONAL

BUILDINGS ettt ettt ettt st b e e st eat e e et e e bt eh e ebeemtem b e e ebeebeebeebeententeneebesaeeaeeneenean 1906
Sarka Langer, Despoina Teli, Lars Ekberg

INDOOR AIR QUALITY IN 72 ENERGYEFFICIENT DWELLINGS IN FRANCE .....c..cccvevivieiieene. 1914
Mickael Derbez, Eline Le Ponner, Olivier Ramalho, Jacques Riberon, Corinne Mandin

INDOOR AIR QUALITY IN NEW CALIFORNIA HOMES WITH MECHANICAL
VENTILATION oottt ettt e etk e s bttt e bt e st es e e e et e ebeeb e e bt eseeneentanbesbeebesbesaeeneenean 1916
Wanyu Chan, Yang-Seon Kim, Brett Singer, lain Walker

INDOOR AIR QUALITY IN DIFFERENT AGE HOMES .......oiiiiiiiieeeeceee et 1918
Junjie Liu, Xilei Dai, Yihui Yin, Jingjing Pei



SPECIAL SESSION - INDOOR POLLUTANTS FROM EMERGING SMOKING AND
VAPING DEVICES: E-CIGARETTES, “REDUCED-RISK” TOBACCO PRODUCTS AND
WATERPIPES

SYSTEMIC ABSORPTION OF NICOTINE AND INDOOR AIR POLLUTION FOLLOWING
SECONDHAND EXPOSURE TO ELECTRONIC CIGARETTES ....oooiiiiiiiieeeeeeeeeee e 1926
Bartosz Koszowski, Meridith Thanner, Paul Melstrom

INDOOR AIR QUALITY IMPACT OF CHEMICAL EMISSIONS FROM ELECTRONIC

CIGARETTES AND HEAT-NOT-BURN DEVICES . ...ttt e e 1928
Mohamad Sleiman, Xiaochen Tang, Jennifer Logue, V. Nahuel Montesinos, Lucia Cancelada,
Marion Russell, Marta Litter, Neal Benowitz, Lara Gundel, Hugo Destaillats

SECONDHAND AND THIRDHAND EXPOSURE TO NICOTINE AND PARTICULATES
FROM ELECTRONIC CIGARETTES .....ccoiiiiiiriieeeesereeeenretee ettt ettt 1930
Zachary Dunbar, Lisa Kaiser, Eric Jensen, Mark Travers, Maciej Goniewicz

VOLATILIZATION AND PARTITIONING TO PARTICULATE MATTER OF DEPOSITED
ELECTRONIC CIGARETTE VAPORS ..ottt ettt ettt e et e e senaneessnaeeeens 1932
Erin Katz, Anita Avery, Peter Decarlo

MEASURING AEROSOL PARTICLE EMISSIONS FROM CANNABIS VAPORIZATION AND
DABBING ..ottt ettt sttt ettt a et h ettt a e bbbt et et et ne et nbesae it eneen 1934
Suzaynn Schick, Peter Jaques, Marley Zalay, Abel Huang, Kathryn Jee

IMPACT OF WATERPIPE SMOKING ON INDOOR AIR QUALITY oo 1940
Mark Travers, Lisa Kaiser, Jubilee Prosser, Zachary Dunbar, Jessica Kulak

SPECIAL SESSION - INTEGRATING VENTILATION AND AIR CLEANING FOR TAQ
CONTROL IN HOMES

HOW SHOULD VENTILATION AND AIR CLEANING BE BALANCED IN RESIDENCES
WHEN AMBIENT AIR QUALITY IS POOR? ....oiiiiiiiiieintite sttt sttt 1942
Yinping Zhang

EFFECTS OF FLUSH-OUT ON THE REDUCTION OF VOCS IN NEWLY BUILT
RESIDENTIAL BUILDINGS ..ottt ettt e e e ettt e e s e e sesasaaeeeeessssnasseaeeeessssnnaaseeeeeas 1943
Sang-In Park, Junseok Park

VENTILATION AND AIR CLEANING IN KOREAN MULTIFAMILY RESIDENCES ........cccoveevennen. 1945
Dong Hwa Kang

REASSESSING OCCUPANCY-BASED VENTILATION AND IAQ INHOMES ......ccoocviiieieeee 1947
lain Walker, Brennan Less

ARE WE PROVIDING EFFECTIVE MECHANICAL VENTILATION IN NEW US HOMES? ............. 1949
Brett Singer

WHAT ARE THE LIMITATIONS OF FILTRATION IN THE EXISTING NORTH AMERICAN
HOUSING STOCKT? .ottt ettt ettt ettt st s h ettt et s ettt s bt bt eat et et enaesbesbesbeeaeeneen 1951
Jeffrey Siegel



SPECIAL SESSION - MEASUREMENT AND EXPERIMENTAL CHALLENGES IS SLEEP
RELATED IAQ STUDIES

EFFECT OF SLEEP QUALITY BASED ON SLEEP STAGE ON THE NEXT-DAY

PERFORMANCE IN THE MORNING AND AFTERNOON ......oooiiiiiiiiieeee et 1953
Yuka Takeuchi, Yuichi Akiyama, Risa Inoue, Masayuki Ogata, Riho Matsuzaki, Junichi Asaka,
Mika Saito, Kazuyo Tsuzuki, Shinichi Tanabe

EFFECTS OF THE THERMAL ENVIRONMENT IN BEDROOMS ON SLEEP CONSIDERING

THE CHANGE IN CLOTHING INSULATION ...ttt e e enaee e 1961
Risa Inoue, Yuichi Akiyama, Yuka Takeuchi, Masayuki Ogata, Mika Saito, Junichi Asaka,
Kazuyo Tsuzuki, Shinichi Tanabe, Riho Matsuzaki

SPECIAL SESSION - MOCCIE: FIRST RESULTS FROM A NEW MODELLING
CONSORTIUM FOR INDOOR AIR CHEMISTRY (SPONSORED BY THE SLOAN
FOUNDATION)

DERMAL UPTAKE FROM CLOTHING OF SVOCS NOT REMOVED BY LAUNDERING ................ 1969
Glenn Morrison, Charles Weschler, Gabriel Beko

ATOMISTIC MOLECULAR DYNAMICS SIMULATIONS OF UPTAKE AND TRANSPORT
PROCESSES IN SYSTEMS RELEVANT TO INDOOR AIR CHEMISTRY ....ccccooiviiiriieieieeeees 1971
Douglas Tobias

EVALUATING DIFFERENT METHODS OF ESTIMATING VAPOUR PRESSURES FOR
PREDICTING GAS-TO-PARTICLE PHASE PARTITIONING .....coccovvimiiiniinicininiceneneeeseneiesie e 1973
Magdalena Kruza, Michael Waring, Ray Wells, Nicola Carslaw

THE IMPACT OF CLOTHING ON SQUALENE OZONOLYSIS PRODUCTS IN SKIN AND
INDOOR ENVIRONMENTS  ....oiiiiiiiieiteieiett sttt sttt ettt ettt sttt st sesbe e st e e esesbeneesesbeneenesbeneenenes 1975
Pascale Lakey, Glenn Morrison, Manabu Shiraiwa

COMPUTATIONAL FLUID DYNAMICS (CFD) SIMULATION OF PRIMARY AND
SECONDARY OZONE REACTIONS ASSOCIATED WITH HUMAN SURFACES ... 1977
Donghyun Rim, Youngbo Won

UNDERSTANDING THE IMPACT OF CHEMICAL AGING ON INDOOR SECONDARY
ORGANIC AEROSOL USING THE 2D VOLATILITY BASIS SET ...cocvoiiiiininenieececencenecseeeeeeen 1979
Bryan Cummings, Michael Waring

SPECIAL SESSION - NATURAL VENTILATION IN CHINA: DILEMMA BETWEEN
ENERGY USE AND INDOOR AIR QUALITY: PART 1

OVERVIEW OF THE NATIONAL KEY R&D PROJECT ON STRATEGIES FOR IMPROVING
VENTILATION AND INDOOR AIR QUALITY IN CHINESE RESIDENTIAL BUILDINGS ............... 1981
Qingyan Chen

HOW MANY SURROUNDING BUILDINGS SHOULD BE INCLUDED IN SIMULATING
WIND FLOW AROUND A BUILDING? ...ttt sttt ettt see st b eaeeneenean 1983
Sumei Liu, Wuxuan Pan, Hao Zhang, Xionglei Cheng, Zhengwei Long, Qingyan Chen



IS OIL TEMPERATURE A KEY FACTOR DECIDING PM2.5 EMISSION FROM CHINESE
COOKING? ettt b e st b e bbbt e bttt eb e s h et e bt s b et e bt e b et eb e s b et ebe st e e ebenbeneebeee 1991
Yuejing Zhao

CONTRIBUTION OF DIFFERENT OZONE SINKS TO INDOOR OZONE LEVEL IN
RESIDENTIAL BUILDINGS IN CHINA ...ooiiiiiiiiirieieinieteertetetnet ettt ettt ettt st 1998
Mingyao Yao, Bin Zhao

POLLUTION IN CHINESE HOMES: HOW SERIOUS IS IT? .ooiiiiiieeiei et 2004
Xilei Dai, Xiangdong Li, Junjie Liu, Yihui Yin, Jingjing Pei, Yuexia Sun

SPECIAL SESSION - NATURAL VENTILATION IN CHINA: DILEMMA BETWEEN
ENERGY USE AND INDOOR AIR QUALITY: PART 2

OPTIMAL VENTILATION FOR CHINESE HOMES WHEN SIMULTANEOUSLY
CONSIDERING INDOOR AND OUTDOOR POLLUTION ....cccoiiiriiniieieienenienenieeieeieereneenre e 2011
Zhou Su, Tengfei Zhang, Shugang Wang

MODELING OF VOLATILE ORGANIC COMPOUNDS TRANSPORT IN BUILDINGS: A
CASE STUDY IN THE FIELD  ....oouiitiiiieieieit ettt sttt sttt st ettt se et esesbeneesesbeneesesseneenenes 2013
Menggqiang Lv, Xiaoyue Zhu, Xudong Yang

NATURAL VENTILATION IN CHINA: THE STATE-OF-THE-ART .....cooeoiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 2015
Yuexia Sun

IAQ IMPACTS OF NATURAL VS. MECHANICAL VENTILATION WITH FILTRATION IN A
HOME IN SHENZHEN CHINA ..ottt ettt st eb ettt e et b b eaeenean 2017
Ximing Chen, Bowen Liu, Yao Gao, Jun Ren

SPECIAL SESSION - NUMERICAL MODELING OF CROSS-VENTILATION FLOWS:
OVERVIEW OF PAST STUDIES AND DISCUSSION ON FUTURE DIRECTIONS

COUPLED INDOOR/OUTDOOR AIRFLOW SIMULATION COMPARING ANSYS FLUENT
WITH A GPU-BASED LATTICE BOLTZMANN MODEL FOR URBAN ENVIRONMENTS .............. 2024
Marco-Felipe King, Amirul Khan, Catherine Noakes

ANALYSIS AND DISCUSSION OF THE PERFORMANCE OF RANS AND LES FOR CROSS-
VENTILATION FLOW IN A GENERIC ENCLOSURE ....cccoiiiiiiiiiieiciciencseeeeetceeneese e 2027
Twan Van Hooff, Bert Blocken, Yoshihide Tominaga

MODELING CROSS-VENTILATION WITH MULTI-ZONE MODELS .......cccooiiiiiiiieeeec e 2029
Jelle Laverge

CFD OF CROSS-FLOW VENTILATION OF A FULL-SCALE CUBICAL BUILDING USING A
TIME-DEPENDENT K-E SST SAS TURBULENCE MODEL .....ooooiiiiiiiiie et 2031
Marco-Felipe King, Hannah Gough, Christos Halios, Janet Barlow, Catherine Noakes

SPECIAL SESSION - RESILIENCE AND ADAPTATION TO ENVIRONMENTAL CHANGES
IN BUILDINGS

SIMULATIONS OF INDOOR AIR QUALITY BASED ON FUTURE CLIMATE CONDITIONS

Von Walden, Nathan Lima, Kevin Toombs, Amy Musser, William Kirk, Bertram Jobson, Brian
Lamb



HEALTH IMPACTS OF HOME ENERGY RETROFITS IN LOW-INCOME RESIDENTIAL

)5 (01015 25 5 (0 51 D 1 SO 2035
Prateek Shrestha, Shelly Miller, Jamie Humphrey, John Adgate, Elizabeth Carlton, Kelsey
Barton, Elisabeth Root

RELATIONSHIP BETWEEN RESILIENCE OF RESIDENCES AND RESIDENTS’
SUBJECTIVE WELL-BEING ....cuiiitiitiiiiietirieietiiet ettt ettt ettt se et esesbeneesesbeneesesseneenenes 2037
Ryota Sato, Toshiharu lkaga, Shuzo Murakami, Tsuyoshi Seike

FACTORS INFLUENCING VARIATIONS OF PM CONCENTRATIONS IN RETROFITTED
MULTIFAMILY BUILDINGS IN FINLAND AND LITHUANIA .....cooiioiiieeeeeeeeee e 2044
Tadas Prasauskas, Dainius Martuzevicius, Liuliu Du, Darius Ciuzas, Virpi Leivo, Mihkel
Kiviste, Ulla Haverinen-Shaughnessy

ASSESSMENT OF RADON REDUCTION INTERVENTIONS WITH ENERGY RETROFITS ............ 2046
Stacy Gloss, Paul Francisco, Jonathan Wilson, Ellen Tohn, William Rose, Yigang Sun, Sherry
Dixon, Jill Breysse, David Jacobs

UTILIZING A NATIONALLY REPRESENTATIVE MODEL SET TO PREDICT THE

IMPACTS OF CLIMATE CHANGE ON ENERGY PERFORMANCE AND TAQ IN U.S.

RESIDENCES ...ttt ettt ettt sttt ettt st e st e s e st et esesbentesesbeneeseesenteseebenteseebeneesesseneesenne 2048
Torkan Fazli, Brent Stephens

SPECIAL SESSION - SMART TECHNOLOGIES FOR ENHANCING IEQ

DEVELOPMENTS IN MULTISENSOR MONITORING OF INDOOR AIR QUALITY ....ccccocevieiinnene 2050
Benjamin Hanoune

SMART TECHNOLOGIES AND INDOOR ENVIRONMENTAL QUALITY: A SYMBIOSIS? ............ 2052
Kwok Wai Tham

A WIRELESS SENSOR-ACTUATOR NETWORK FOR ENHANCING IEQ .....cccovveviieiiieiieeiee e, 2054
Kwok Wai Tham, Arun Kumar, Balaji Kalluri, Sanjib Panda

SENSED DATA FOR OPTIMIZING IEQ AND ENERGY CONSUMPTION OF A FLOOR IN A
TROPICAL BUILDING ..ottt sttt ettt sttt sttt sttt sbe e s e te e eseebeneenesbeneesesbeneenenes 2056
Junjing Yang, Yuan Luo, Kwok Wai Tham, Dionysia Kolokotsa, Prashant Anand

A LOW-COST USER-FRIENDLY INDOOR ENVIRONMENTAL QUALITY (IEQ)
CALCULATOR FOR MONITORING POOR LIVING ENVIRONMENT .....cccccciiininiiieieneneneneeeenee 2064
Horace Mui, Ling Tim Wong, Tsz Wun Tsang

SPECIAL SESSION - SMART VENTILATION: THEORY., APPLICATIONS., AND CASE
STUDIES

COMPARISON OF DIFFERENT IMAGE PROCESSING METHODS USED FOR A WEBCAM
BASED OCCUPANCY DETECTION FOR LOCAL VENTILATION IN A LECTURE HALL .............. 2067
Gerrid Brockmann, Ibrahim El-Athman, Michael Klemke, Benjamin Zielke, Martin Kriegel

BIG DATA AND DCV: SMART VENTILATION? ..ottt 2074
Jelle Laverge

DEVELOPMENT OF A NOVEL TEMPERATUREBASED DEMAND CONTROLLED
VENTILATION SYSTEM FOR RESIDENTIAL BUILDINGS ....oooiiiiiiiieeeee et 2076
Joanna Polak, Klemen Rupnik, Alireza Afshari, Niels Bergsoe, Goran Hultmark



CHARACTERIZING THE NATURAL VENTILATION POTENTIAL OF A BUILDING SITE
USING A NEURAL NETWORK FOR SPATIAL ESTIMATES OF OUTDOOR AIR QUALITY .......... 2084
Brett Horin, Brent Stephens

ALTERNATIVE VENTILATION STRATEGY USING PROGRAMMABLE EXHAUST FAN
CONTROLLER ...ttt ettt ettt et et e e et e et e e st e e eat e e st e e saa e e st e e seaeesaseesaneens 2092
Susan Doll

SPECIAL SESSION - THE USE OF LOW-COST SENSORS FOR MONITORING INDOOR
AIR AND EXPOSURE

CHARACTERIZING INDOOR-OUTDOOR PM RELATIONSHIPS USING LOW COST

MONITORS DURING TWO HEATING SEASONS IN ROCHESTER, NEW YORK  ......cccoecvririernnne 2094
Gursumeeran Satsangi, Mauro Masiol, Nadezda Zikova, David Chalupa, David Rich, Philip
Hopke, Andrea Ferro

DEVELOPMENT OF A SMARTPHONE-BASED APP FOR DETERMINATION OF

FORMALDEHYDE CONCENTRATION INDOORS .. ..o 2096
Siyang Zhang, Nick Shapiro, Gretchen Gehrke, Jessica Castner, Zhenlei Liu, Beverly Guo,
Jensen Zhang, Sarah Haines, David Kormos, Paige Frey, Rongjun Qin, Karen Dannemiller

OPPORTUNITIES AND BARRIERS TO THE USE OF CONTINUOUS, DISTRIBUTED
INDOOR ENVIRONMENTAL SENSING IN GREEN BUILDING RATING SYSTEMS ......cccccoveenene. 2098
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