8th International Conference and
Exhibition on Healthy Buildings
2006

(HB 2006)

Lisboa, Portugal
4 — 8 June 2006

Volume 1 of 5

Editors:

E. de Oliveira Fernandes J. Rosado Pinto
M. Gameiro da Silva

ISBN: 978-1-62276-998-8



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© (2006) by International Society of Indoor Air Quality and Climate (ISIAQ)
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact International Society of Indoor Air Quality and Climate (ISIAQ)
at the address below.

International Society of Indoor Air Quality and Climate (ISIAQ)
2548 Empire Grande
Santa Cruz CA 95060

Phone: (831) 426-0148
Fax: (831) 426-6522

info@isiag.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:  845-758-2634

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



Healthy Buildings 2006

CONTENTS

PLENARY LECTURES

Sustainability and Health are Integral Goals for the Built Environment 1
V. Loftness, .V. Hartkopf, L.K. Poh, M. Snyder, Y. Hua, Y. Gu, J. Choi, X. Yang

Policies for Indoor Air Pollutants 19
R. Maynard

Indoor Air Exposure 23
M.J. Jantunen

Adaptive Thermal Comfort in Building Management and Performance 31
R. de Dear

Indoor Air Quality and Energy Performance of Buildings 37
C.A. Roulet

Indoor Temperature, Productivity and Fatigue in Office Tasks 49
S. Tanabe

TOPIC 1 - INDOOR AIR QUALITY (IAQ), BUILDING RELATED DISEASES AND
HUMAN RESPONSE

Effect of Ventilation on Perceived Quality of Air Polluted by Building Materials — A 57
Summary of Reported Data

H.N. Knudsen, P. Wargocki, J. Vondruskova

The Preference for Local Air Movement in the Facial Region during Long-Term 63
Exposure in the Tropics

N. Gong, K.W. Tham, A.K. Melikov, D.P. Wyon, S.C. Sekhar, D.K.W. Cheong

Effects of Outdoor Air Supply Rates on Subjective Factors in Three Call Centers in the 69
Tropics (A Principal Component Analysis Approach)

H.C. Willem, K.W. Tham, P. Wargocki, D.P. Wyon, P.O. Fanger

Effect of Local Cooling on Human Responses | - Effect of Local Thermal Sensation on 75
Overall Thermal Sensation

Y. Zhang, R. Zhao

OCA - A New Approach for Evaluating the Environment of Buildings 81
D. von Kempski

Influence of Carbon-Dioxide Pollutant on Human Well-Being and Work Intensity 85
L. Kajtar, L. Herczeg, E. Lang, T. Hrustinszky, L. Banhidi

Mitigation of Strong Individual Complaints Related to the Indoor Environment 91
J.L. Leyten, L.P. Hulsman

Sick Building Syndrome (SBS): Prevalence of Symptoms Among Workers of a Sealed 95

Office Building Before and After Changes in Air Conditioning System
J.L. Rios, J.L. Boechat, T. Freitas, J.R.L. Silva, F.R.A. Neto

A Remote Expert System for Building Diagnosis 99
Z. Chen, D.J. Clements-Croome, H.H.C. Bakker, K. Liu, S. Wu, M. Wu
A Study on VOCs Emitted Characteristics of Air Exchange Effect from Building 105

Materials in Local Climate of Taiwan-Plywood and Varnish for Example
C. Cheng-Chen, C.M. Chiang, W.C. Shao

Approaches to Resolve Indoor Air Quality and Sick Building Syndrome Complaints 111
Amongst Office Employees

K. Heslop

Outline of a Methodology for Construction of a Healthy Building 117
J. Gomes

Biological Activity of Spores from Eight Fungal Species Isolated from Buildings 121

H. M. Musa, K.E. Aidoo, C.A. Hunter



Healthy Buildings 2006

TXIB-Emission from Floor Structure and Reported Symptoms Before and After Repair
P. Metidinen, H. Mussalo-Rauhamaa, M. Viinikka

Predicting Spatial Distribution of Infection Risk of Airborne Transmission Diseases in a
Hospital Ward
H. Qian, Y. Li, P.V. Nielsen, X. Huang

An Evaluation of a Smoking Ban Ordinance in Bars in Austin, TX
M.S. Waring, J.A. Siegel, P. Huang

Laboratory Chamber Measurements to Simulate the Effect of Secondary MVOC Sources
W. Lorenz, D. Glnther, R. Eshach, H. Richter, R. Keller

A Study on Dampness and its Associations with Asthma and Allergies among 20103
Young Children in Sweden, Bulgaria and Singapore
M.S. Zuraimi, K. Naydenov, L.E. Hagerhed, K.W. Tham, C.-G. Bornehag, J. Sundell

Indoor Residential Chemical Exposures as Risk Factors for Respiratory and Immune
Effects in Infants and Children: a Review
M.J. Mendell

Living Conditions of Patients with Fragrance Allergies
M. Fischer, B. Blomeke; H.F. Merk, H. Niggemann, W. Dott, G.A. Wiesmueller

Housing Characteristics and Young Children’s Respiratory Health in Tropical Singapore
M.S. Zuraimi, K.W. Tham, F.T. Chew, P.L. Ooi

Living Conditions at Home of Patients with Self-Reported Multiple Chemical Sensitivity
(SMCS), Fragrance Allergies or Nasal Polyp

C.H.Briills, H. Niggemann, W. Weibach, W. Dott, M. Fischer, B. Blémeke, H.F. Merk, J.
Isselstein, J. lligner, M. Westhofen, G. A. Wiesmueller

Association Between Child Care Center Characteristics with Respiratory Health and
Allergies Among Young Children in the Tropics
M.S. Zuraimi, K.W. Tham, F.T. Chew, P.L. Ooi, C-G Bornehag, J. Sundell

Indoor Fungi and Fungal Allergens - Possibilities and Limitations of Allergy Diagnosis
and Exposure Assessment
G. Fischer, N. Hollbach, M. Raptis,W. Dott

Predicting Infiltration Factors in Urban Residences for a Cohort Study
L.K. Baxter, H.H. Suh, C.J. Paciorek, J.E. Clougherty, J.I. Levy

How Healthy is the Bedroom?
E. Hasselaar, J. van Ginkel

Relevance of Microfungi and their Secondary Metabolites (MVOC, Mycotoxins) for
Indoor Hygiene
G. Fischer, R. Thissen, C. Schmitz, W. Dott

Indoor Environmental Quality (IEQ) in Food Processing Industry
M.Z.M. Yusof, A.M. Leman, A. Husain, L.P. Jun, N.A M. Ahyan

Evaluation of the Indoor Air Quality in Swimming Pools
A. Matos, S. Alves, M.E. Duarte, P. Pacheco, A.F. Pires

Exposure to Biological Agents and Children Health
L. Stosic, D. Nikic, M. Nikolic, S. Milutinovic, A. Stankovic

Health Risk Assessment of Indoor HAPs in New Apartments
Y.-S. Kim, Y.-M. Roh, C.-M. Lee, J.-C. Kim, H.-J. Jun, M.-K. Song, J.-R. Son, B.-S. Son, W.-H.
Yang, S.-C. Hong

Impact of Attached Garages on Indoor Residential BTEX Concentrations
R. Dodson, J. Levy, J. Shine, J. Spengler, D. Bennett

Semi-Volatile Organic Compounds in Residential House Dust - Potential Human
Exposure to Phthalates

J. Zhu, X. Yang

MCS/IEI and Personal Exposures of VOCs by Job Groups in Construction Worker
C.Y. Chun, E. Kim, J. Park, K. Sung

Studies on Formaldehyde Removal Rates of Domestic Air Cleaners and the Indoor
Concentration Prediction

A. Nozaki, Y. Ichijo, A. Kikkawa, S. Yoshizawa

127

131

137

143

147

151

157

161

165

169

175

181

185

189

195

201

207

213

217

221

225

229

Xi



Healthy Buildings 2006

VOC Concentrations of Interest in North American Offices and Homes 233
H. Levin, A.T. Hodgson

A Study for Measuring Emissions of Organophosphate Flame Retardants and Exposure 239
Assessment

Y. Ni, K. Kumagai, Y. Yanagisawa

Room Temperature and Productivity in Office Work 243
O. Seppénen, W.J. Fisk , Q.H. Lei

Productivity with Task and Ambient Lighting System Evaluated by Fatigue and Task 249
Performance

N. Nishihara, M. Nishikawa, M. Haneda, S. Tanabe

The Effect of Traffic Noise on Productivity 253
M. Haneda, S. Tanabe, N. Nishihara

The Impact of the Room Temperature on the Recollection of Watched Video Program as 257

an Index of Performance
G. lwashita, Y. Hanada, T. Gohara

Correlates of Self Reported Productivity and Sickness Absenteeism from Mitigation 261
Studies

L.P. Hulsman, J.L. Leyten, A.C. Boerstra

Personalized HVAC System in a Sustainable Office Building — Field Measurement of 265

Productivity and Air Change Effectiveness
T. Akimoto, M. Sasaki, T. Yanai, T. Genma, H. Amai, S. Tanabe

Study on the Productivity in Classroom (Part 1) Field Survey on Effects of Air 271
Quality/Thermal Environment on Learning Performance
S. Murakami, T. Kaneko, K. Ito, H. Fukao

Indoor Pollutants, Microbial Concentrations and Thermal Conditions Influence Student 277
Performance

S. Jurado

The Risk Screening for Indoor Air Pollution Chemicals in Japan 283
K. Azuma, I. Uchiyama, K. lkeda

Health Hazards in the Home Environment - A Risk Assessment Methodology 289
D. Ormandy

The Influence of Ultrafine Particles and Occupancy Factors on the Risk from Radon in 295

some Irish Dwellings
J. McLaughlin, C. Hogg

Tobacco Smoke as a Risk Factor for Asthma Severity in Children 301
M. Morais-Almeida, A. Gaspar, S. Marinho, S. Piedade, A. Romeira, J.R. Pinto

Relative Impact on Risk of Pollutants Released in the Indoor Environment 305
M. Loh, D. Bennett

How Far Respiratory Droplets Move in Indoor Environments? 309
X.J. Xie, Y.G. Li

A Web Graphic Tool for Travelling Through a Virtual Home, School or Office to 315

Improve our Awareness on Indoor Air Risk

M.G. Simeone, V. Ubaldi, A. Lepore, M.C. Cirillo

Within-House and Between-House Variability of Concentrations of VOCs and Carbonyl 319
Compounds for Risk Assessment -Summer Survey-

N. Shinohara, T. Kataoka, K. Takamine, T. Nakamura, K. Motohashi, H. Nishijima, M. Gamo

Health Risk Assessment of Mould Exposure 325
G.A. Wiesmueller, W. Dott, G. Fischer

Xii



8th International Conference and
Exhibition on Healthy Buildings
2006

(HB 2006)

Lisboa, Portugal
4 — 8 June 2006

Volume 2 of 5

Editors:

E. de Oliveira Fernandes J. Rosado Pinto
M. Gameiro da Silva

ISBN: 978-1-62276-998-8



Healthy Buildings 2006

CONTENTS

TOPIC 2 - INDOOR CLIMATE

Thermal Comfort Design in Indoor Environments: A Comparison between EU and USA 1
Approaches

F.R.A. Alfano, E. lanniello, B.l. Palella, G. Riccio

Relationship between Thermal Acceptability and Clothing Adjustment 7
T. Nobe

Literature Review of the Surgical Team and Patient Thermal Comfort in Operating Rooms 11
M.A. Melhado, J.L.M. Hensen, M. Loomans

Comparison of Low-Energy Office Buildings in Summer using Different Thermal Comfort 15
Criteria

J. Pfafferott, S. Herkel, D. Kalz, A. Zeuschner

Thermal Comfort of Lightweight Building in Summer Time 21
M. Kalousek, D. Beckovsky

Thermal Comfort Meets Human Acclimatization in Egypt 25
A. A. Medhat, E.E. Khalil

Summer Thermal Comfort in Detached Houses 31
F. Kalmér, E. Halész

Double-skin Fagades: Acoustic, Visual and Thermal Comfort Indoors 37
J. Patricio, A. Santos, L. Matias

Experimental Examination and Computer Simulation of a Hybrid Electric Heating System 43

Operation in Terms of Thermal Comfort
T. Boldis, D. Petras, J. Kyncl

Comfort Temperatures and Operative Temperatures in an Office with Different Heating 47
Methods

J. A. Myhren, S. Holmberg

Effect of PCM in Internal Temperature: Experiments in the Test Room MINIBAT 53
J. Virgone, F. Kuznik

Heat Stress Indicators in an Industrial Building 57
F.G. Rodrigues, M.A.R. Talaia

Interzone Short Wave Radiative Couplings through Windows and Large Openings: Proposal 61

of a Simplified Model
H. Boyer, F. Garde, A. Bastide, T. Mara, F. Miranville

A Study on Acceptable Thermal Comfort Zone and Resident Behavior of Operating Cooling 67

Devices in Apartments
N.R. Bag, C. Chun

Improving Indoor Comfort with PCM Cold Storage 73
U. Stritih, V. Butala
Field Measurement on the Energy Consumption in Accordance with the Occupants' Visual 77

Comfort in a Glazed Office Building in Tokyo
H. Ichimaru, T. Ito, E.Mochizuki, S. Tanabe, H. Hashimoto

Subjective Comfort and Productivity under the Transient Condition from Hot and Humid 83
Air to Thermally Neutral Condition in Summer

H. Tsutsumi, S. Tanabe, J. Harigaya, Y. Iguchi, G. Nakamura

Adaptive Thermal Comfort Set to Practice: Considerations and Experiences with the New 87
Dutch Guideline

S.R. Kurvers, A.K. Raue, A.C. van der Linden, W. Plokker, A.C. Boerstra

Satisfaction with Ventilation in Open-Plan Offices: COPE Field Findings 93
K.E. Charles, J.A. Veitch, G.R. Newsham, C.J.G. Marquardt, J. Geerts
Correlation between Thermal Comfort, Building Structure and Energy in Pre-fabricated 99

Houses in Hungary
J. Varfalvi, L. Banhidi, E. Barna



Healthy Buildings 2006

Study of Fan Assisted Air Conditioning Units on Indoor Thermal Comfort in Hong Kong
High Rise Residential Apartment
S.H. Leung, W.T. Chan, K.C. Mak

Comfort Ventilation in New Building Standards
Dominique Helfenfinger

Waterproofing and Thermal Insulation in Building Trade: Materials and Technologies
F.R.A. Alfano, F. Leo

Thermal Environment and Moisture Production in the Bathroom
Y. Aizawa, S. Tanabe, H. Amai, K. Watanabe, K. Yokoo

Thermal Comfort by Cool Chair in Warm Office
Y. Kogawa, T. Nobe, A. Onga

From Intelligent Buildings to CAREful Buildings; A Concept to Implement Individual
Health and Comfort Demands
W. Zeiler, W. Wortel, R. van Houten, M. Hommelberg, R. Kamphuis, J. Jelsma

The Effectiveness of Underfloor Air Distribution (UFAD) System in Controlling Thermal
Comfort and Indoor Air Quality
M.Z.M Yusof, A.M. Leman, A. Husain, S. M.R. Shah

A Vital Living Environment for People with COPD
F. van Dijken, H.S.M. Kort

Comparison of Performance of Under-floor and Ceiling Supply System in a Field
Environmental Chamber Study
L. Ruixin, S.C. Sekhar

Thermal Comfort Near Windows. Measurements and Computer Calculations for an Office
Room
R. Oman, A. Spinos

Effect of Local Cooling on Human Responses I1- Assessment of Non-Uniform Environment
Yufeng Zhang, Rongyi Zhao

Numerical Evaluation of Local Radiant Asymmetry
O. Saro, A. De Angelis, B. Feruglio

Error Analysis of Temperature Predictions for the Indoor Temperature in Low-Cost Houses
E. Kruger, L. Fernandes

The Influence of Water Flow Rate Balancing in Radiant Floor Heating System upon
Thermal Performance
K.N. Rhee, S.R. Ryu, W.F. Jin, M.S. Yeo, K.W. Kim

Asymmetrical Radiation Problems in Hot Environment
A. Akair, L. Banhidi

Relative Humidity in Dwellings for Senior Citizens
T.V. Rasmussen, M.H. Hansen, N.C. Bergsge, L.B. Gunnarsen

The Development of a Raised-Floor Ondol with a Ventilation System
C.S. Lee, H.D. Ham, S.Y. Kim, N.H. Kim, J.Y. Sohn

Thermal Performance of Ventilated Ceiling System in Commercial Electrical Kitchen
M. Nagata, T. Akimoto, H. Tsutsumi, S. Horikawa, S. Ichiyama

Lighting Design using Virtual Reality System Considering Brightness Sensation
M. Kawai, M. Tokuno, K. Takiguchi, S. Tanabe

Field Measurement on Visual Environment in Office Building Daylit from Light Well in
Japan

E. Mochizuki, S. Watanabe, K. Kobayashi, Y. Wei, S. Tanabe, H. Takali, Y. Shiratori

A Study on the Integrated Plan of Lighting and Air-Conditioning Considered the
Environmental Performance for Efficient Design of the Open Plan Workspace

J.H. Kim, S.S. Kim, I.H. Yang, K.W. Kim

A Study on the Influence of Different Percipience Period on Indoor Artificial Lighting
Environment for Physical and Psychological Responses

J.-Jr Liu, W. Wang, C.-M. Chiang

The Impact of Urban Development on Local Daylight Distribution

D. Heim , E. Szczepanska

103

109

115

119

125

129

135

141

145

149

155

161

167

173

177

181

187

191

195

201

207

213

219

Xi



Healthy Buildings 2006

Total Daylight Index for the Evaluation of Visual Comfort Parameters 223
D. Heim, P. Klemm, E. Szczepanska

Numerical Modelling of VVenetian Blinds Radiative Properties 227
M.G. Gomes, A.M. Rodrigues

Luminous Characterization of External Shading Devices for Glare Prevention and Uniform 233

Illuminance Distribution
P. lacomussi, G. Rossi, M. Zinzi

Indoor Chemistry: Materials, Ventilation Systems, and Occupant Activities 237
G.C. Morrison, R.L. Corsi, H. Destaillats, W.W. Nazaroff, J.R. Wells

Evaluation of Ultra-Violet Photocatalytic Oxidation for Indoor Air Applications 243
A.T. Hodgson, D.P. Sullivan, W.J.Fisk

Removal of Indoor Contaminants by Photocatalytic Reaction 249
T. Salthammer, F. Fuhrmann, N. Schulz, N. Siwinski

Thermal Desorption of Semivolatile Organic Compounds 255
S. Thomas, E. Uhde

A Study on the Emission of Chemical Substances from Housing Equipments 259
A. Suzuki, N. Sugiyama, T. Hayasaka, A. Nozaki

Distributions of Indoor Air Pollutants in a Printing Facility in Rio de Janeiro, Brazil 263

F.R. Aquino Neto, T.F. Silva, C.Y.M. Santos

Volatile Polycyclic Aromatic Hydrocarbons in Coal Tar Pitch of Water Barrier in Floors and 267
in Ceiling of an Old Office Building and 1AQ

H. Honkanen, R. Riala, H. Kokotti

Laboratory Study on Incomplete Oxidation of a Photocatalytic Oxidation Air Purifier 271
K.O. Sebjornsson, L. Fang
Experimental Investigation of the Air Cleaning Effect of a Desiccant Rotor on Indoor Air 277

Chemical Pollutants
L. Fang, G. Zhang, A. Wisthaler

Occurrence of Formaldehyde and Organic Acids in the Museum Environment 283
T. Salthammer, N. Siwinski, W. Vogtenrath, A. Schieweck
Improvement of IAQ by Use of Selective-Adsorption Polymer for Formaldehyde and Basic 287

Gases: Clarification of Adsorption Mechanism and Characteristics of Applied Material
M. Hori, T. Shimonosono, T. Ohkawara, H. Otani

Comparison Between some Natural and Synthetic VOC Emissions 291
M. Decio, T. Cerulli, R. Leoni
Characteristics of VOCs and Aldehydes Emission at New Non-Occupied Apartment by 297

Airtight Time in Korea
S.K. Jang, M.H. Kim, S.G. Lim, T.H. Lee, K.M. Jung, J.Y. Chun, J.M. Ryu

Impact of Candle Lights on Indoor Air Quality 301
C. Hecht, M. Matthai, M. Grlner

Characteristics of Emissions of Air Pollutants from Burning of Incense in HK Temples 307
B. Wang, S.C. Lee, K.F. Ho

The Effect of Phytofiltration System on the Reduction of VOCs 313
J.-E. Song, Y.-S. Kim, Y.-K. Baik, S.J. Kang, J.-Y. Sohn

A Study on the Chemical Substance Emissions from Electric Household Appliances 317
A. Nozaki, Y. Hashimoto, Y. Narita, H. Yokoyama, H. Jinno, R. Kou, M. Ando

Uncertainty in Thermal Bridge Effect and Workmanship for Mold Assessment in Buildings 321
H. J. Moon, H. Kim, D. Yoon

The Amount of Surface Mould Contamination in Homes in South Wales and the Prevalence 325

and Relative Abundance of Differing Mould Genera
R. Arthur, C. Gregory, |. Matthews

Building Drainage Pipework System and its Impact on a Healthy Building 329
L.S.H. Cheung, T.T. Chow
The Crawlspace Syndrome 335

G. Johannesson, C. Nilsson

Xii



Healthy Buildings 2006

Development of Passive Fungi sampler patch (PaFS) for Indoor Air-borne Fungi 341
Contamination
M. Fujino, T. lwata, E. Mochizuki

Airborne Silver Nanopatrticles from an Atomizer as an Antimicrobial Agent against E. coli 345
Bioaerosols

B. U. Lee, K.Y. Yoon, G.N. Bae, J.H. Ji, J. Hwang

Microbiological Growth beneath Slab-on-ground Structures 349
V. Leivo, J. Rantala

Microbial Growth and Secondary Emissions — Their Main Causes in Swedish Problem 353
Buildings

T. Hall, B. Wessén, L.-O.Nilsson

Mould Problems in Buildings in the Nordic Countries - With an Emphasis on Roofing 359
E. Brandt, T.B. Nielsen, P.Thompson

Toxic Mould Remediation and Testing — Experiences from Scandinavia 365
T.B. Nielsen, P. Thompson, E. Brandt

Sensitivity of Gypsum Boards to Toxic Mould Fungi in Moist Conditions 371
A. Must, C.J. Land

Validation of Three Mycological Methods for the Assessment of Mould Growth in Homes 375

and Comparison with a Chemical-Analytical Method
H.W. Schleibinger, D. Laussmann, D. Eis, H. Riiden

Survival of Bacteria in Evaporating Droplets Deposited on a Teflon-coated Surface 381
X. Xie, Y. Li, T. Zhang, H. Fang

Mould in homes: Decontamination problems and occupant support 387
M. Kopf, A.K.F. Malsch, L. Tomao, C. Hornberg

The Microbial Contamination on the Drip Pans of the Fan Coils 393
V. Asikainen, A.-L. Pasanen P. Pasanen

Comparison of Computed and Measured Fungal Index in Field 397
K. Abe

Air-borne Fungi and SPM in 24-hour Convenience Stores 403
T. lwata, Y. Maeda, M. Fujino

The Microbial Flora in Moisture Damaged Building Material from Swedish Problem 407
Buildings

B. Wessén

A Study on the Behavior of Airborne Bacteria and Fungi in Office Buildings 411
K. Ikeda, U. Yanagi, N. Kagi, K. Yamada, S. Fujii, N. Nishimura, T. Takayanagi, K. Saito

The Effect of Microbial Emissions on Human Granulocytes 415
N. Reiling, E. Brandt, W. Lorenz

Protein Spectra of Conidia and Mycelium of Penicillium chrysogenum and Aspergillus 419

fumigatus wild Strains and Consequences for Allergy Diagnostics of Indoor Fungi
N. Hollbach, R. Thissen, C. Schmitz, W. Dott, G. Fischer

The Effects of Electrical Charge and Air Velocity on Sampling Efficiency of Simple 425

Monitoring Method for Fungal Contamination
E. Mochizuki, T. lwata, S. Tanabe

The Incidence of Cockroach Infestations and Levels of Bla gl in England and Wales 431
C. Hunter
Indoor-Outdoor Seasonal Relationship on the Build Up of Air Micro Flora in 12 Council 437

Flats within Glasgow Metropolis
H.M. Musa, K.E. Aidoo, C.A. Hunter

A Study about Microbes on the Surface of Air Filter in an Air Conditioning System 443
K. Yamada, U. Yanagi, N. Kagi, K. Ikeda
Time- and Size-Resolved Characterization of Particle Emissions from Office Machines with 447

Printing Function
S. Seeger, O. Wilke, M. Bucker, O. Jann

xiii



Healthy Buildings 2006

The Effect of Outdoor Air and Indoor Human Activity on Particulate Matter Concentrations 451
in an Experimental Flat

M. Branis, J. Hovorka, J. Smolik, M. Lazaridis

Indoor and Outdoor PM Mass and Number Concentrations at Different Microenvironments 455
in the Athens Basin, Greece

E. Diapouli, A. Chaloulakou, N. Spyrellis

Particle Measurement of Hardcopy Devices 461
M. Wensing, G. Pinz, M. Bednarek, T. Schripp, E. Uhde, T. Salthammer
The Relationship Between the Production Rate of Ultra Fine Particles by Ozone Reaction 465

and the Emission Rate of Terpenes from Natural Wood
G. lwashita, K. Tsurudome

Experimental Study of Fine Particle Deposition in Rooms 469
T. Dénes, M. Abadie, K. Limam, F. Allard

Determinants of Indoor Air Particle Concentrations in Mechanically Ventilated Buildings 475
M. Hautamaki, P. Yli-Pirila, P. Pasanen

Characterization of Ultra-Fine Particle Emissions from a Laser Printer 479
E. Uhde, C. He, M. Wensing

Composition of Indoor Particulate Matter 483
J. Smolik, J. Schwarz, P. Dohanyosova

Indoor Suspended Particulate Matter in Office Rooms: An Experimental Study in Evora 487
(Portugal)

M. Melgao, A. Miguel, A. Reis

Dust levels at Selected Rice Mills in Malaysia 491
N. M Adam, A.M Leman, M.Z.M. Yusof, A. Husain

Exposure to lonizing Radiation and Dangerous Substances inside Buildings Related to 495

Construction Products
F.P. Carvalho, J.V. Paiva, J. Carvalho, M.J. Batista

Does the Addition of Fly Ash to Concrete Present a Radon Hazard? 501
J. Siegel, M. Juenger, J. Stewart

Radon in Portuguese Houses and Workplaces 507
F.P. Carvalho, M.C. Reis

Principles For the Control of Residential Radon - A Conception for a National Radon 513

Programme in Germany
E. Ettenhuber, M. Kreuzer, G. Kirchner, R. Lehmann, W. Meyer, T. Jung

Radon and Carbon Oxides of Indoor Air in Central Asia 519
I. Hadjamberdiev, I. Damulajanov

Xiv



8th International Conference and
Exhibition on Healthy Buildings
2006

(HB 2006)

Lisboa, Portugal
4 — 8 June 2006

Volume 3 of 5

Editors:

E. de Oliveira Fernandes J. Rosado Pinto
M. Gameiro da Silva

ISBN: 978-1-62276-998-8



Healthy Buildings 2006

CONTENTS

TOPIC 3 - DESIGN AND OPERATION OF HEALTHY BUILDINGS

Indoor Air Quality in Sustainable Architecture 1
K. Kabele, P. Dvorékova
Development of Healthy House Based on Residents' Life Style and Behaviors Related to 5

Health Issues
H. Kim, H.Choi, C.Chun, Y.Choi, C.Yoon, Y.E. Choi, E. Park, Y. Kang

Lifestyle as the Mediator Between Energy Efficiency and Air Quality in the Home 11
J. Fung, C.D.A. Porteous, T. Sharpe

Moisture in the Building Envelope: Problems Continue Even Though Solutions are 17
Straightforward

P. Morey, M. Cornwell

Strategic Indoor Environment Design Model (SIED) 21
A. Abusada, A.A.J. van den Dobbelsteen

Free Flow Open Space, Climate and Sustainability 27
U. Passe

Building Energy Efficiency - How May Building Designers Benefit of Computer Simulation 33
Tools?

P. Tavares, A.G. Martins

Development of a Home Indoor Air Quality Evaluation Program for Building Design and 39

Construction Stage
D.H. Choi, D.H. Kang, S.S. Kim, M.S. Yeo, K.W. Kim

Near-building Vertical Concentration Profile of Air Pollutants in a Densely Populated and 43
High-Rise Urban Environment

K.C. Tsui, Y. Li

Mould Problems Incurred During the Construction Process 49
P. Thompson, T. Bunch-Nielsen, E. Brandt

Insulation Methods of Fastening Units in a Curtain wall for Preventing Condensation 53
S.W. Lee, M.\W. Lee, M.J. Lee, M.S. Yeo, S.Y. Song, J.M. Choi, K.W. Kim

The Concept of Moisture Buffer Value of Building Materials and its Application in 57

Building Design
C. Rode, R. Peuhkuri

Avoidance of Moisture Damages by Tempering 63
J. Dreyer
The Use of HAM Tools Versus the Traditional Steady-State Methods in the Aspect of 67

Quantification of Probability of Undesired Moisture Conditions
K. Pietrzyk, A. Sasic-Kalagasidis, T. Gustavsson

Pneumatology in Architecture: The Ideal Villa 71
B. Kenda

Architectural Design and IEQ in an Office Complex - On Research, Politics and their 77
Dynamics

Y. Davara, |.A. Meir, M. Schwartz

Healthy and Safe Buildings - Consideration for Construction Workers 83
J. Smallwood, T.C. Haupt

Healthy Living Environments for Older Adults with Dementia 89
J. van Hoof, H.S.M. Kort

Status of HVAC System Designer Knowledge and Practice in the U.S.A. 95
Lawrence Schoen

Mold Prevention in Building Design for Architects and Engineers 99
V. Holden

New Typologies for Active Roofs; an Integral Approach 105

W.Zeiler, E.M.C.J. Quanjel, W. Borsboom, H. Spoorenberg



Healthy Buildings 2006

Double-skin Fagcade Thermal Monitoring 111
F.M. Silva, M.G. Gomes, A. Pinto, I. Pereira, A.M. Rodrigues

Measured vs Modeled Data of Solar Radiation on Building Fagades of Hong Kong 117
T.T. Chow, K.F. Fong, A.L.S. Chan, Z. Lin, W. He

Use of Reflective Materials to Reduce the Indoor and Outdoor Air Temperature at 121

Mediterranean Latitudes
M. Zinzi, A. Daneo, G. Fasano

Healthy Buildings for Older Adults 127
F. van Dijken, J. van Hoof, H.S.M. Kort

Integral Design Workshops for Sustainable Comfort Systems Improve Ventilation 131
Concepts

W. Zeiler, P. Savanovic, W.A. Borshoom

Heating and Cooling Urban Structures Natural Capacity: Optimization of the Urban 137
Layout

M.O. Pando, H. Gongalves, P. Ferrdo

Monitoring of a Double Skin Fagade Building: Methodology and Office Thermal and 143
Energy Performance

F.M. Silva, R. Duarte, L. Cunha

Interaction of Selected Parameters within Design of Suitable Working Environment 147
D. Katunsky, M. Lopusniak
Healthy Houses -Presentation of an Interdisciplinary Investigation on IAQ and Building- 153

Related Health Effects in Residences in Stockholm
K. Engvall, R. Corner, G. Emenius, M. Hult

Modeling the ratio of Air-Conditioner and Window Openings Use by Indoor and Outdoor 157
Temperatures from Summer to Autumn for Apartment Houses in Japan

N. Umemiya, G. Inoue, S.Rin

Relations Between Indoor Environment Characteristics and Well-Being of Occupants at 163
Individual Level

C.-A. Roulet, P. Bluyssen, C. Cox, F. Foradini

Comfort Indicators for the Assessment of Indoor Environmental Building Performance 169
H. Brohus, A. Bendtsen, M. Sgrensen

Mould and Dampness in Homes: Occurrence and Health Impact 175
M. Kopf, A.K.F. Malsch, L. Tomao, C. Hornberg

Moisture Balance in Dwellings 179
J. Van Ginkel, E. Hasselaar

Indoor Air Quality and Human Response in Rural Nepal 183
K.P. Pant

Analysis of Technologies for Improving Indoor Air Quality During Sustainable 189

Redevelopment of Polish Schools
J. Sowa, B.J. Wachenfeldt, A. Panek, @. Aschehoug

Numerical Study of Thermal Response of School Buildings in Summer Conditions 195
E.Z.E. Concei¢do, M.M.J.R. Llcio

Innovative Solutions for Ventilation in Two Newly Built Finnish Schools 201
J. Kurnitski, J. Palonen

Study on the Productivity in Classroom (Part 2) Realistic Simulation Experiment on Effects 207

of Air Quality/Thermal Environment on Learning Performance
K. Ito, S. Murakami, T. Kaneko, H. Fukao
An Intervention Study of the Impact of Supply Air Filters on Perceived Air Quality and 213

Health Symptoms in a Primary School
M. Mysen, K.I. Fostervold, P.G. Schild

Analysis of Respirable Particles Reduction in School Classrooms 217
L.M.R. Coelho, J. Garcia, C. Gouveia, R. Cerdeira, C. Louro

Causes of Poor Air Quality in Swedish Schools 223
T. Ahlsmo, S. Holmberg

VOC:s in Indoor Air in Several Schools of Porto 227

G.V. Silva, A.O. Martins, E.O. Fernandes, J. Guedes, M.T.S.D. Vasconcelos,

Xi



Healthy Buildings 2006

Impact of Ventilation on Formaldehyde Levels inside Schools 231
J. Riberon, N. Leclerc, P. O'Kelly

A Comparative Study of Occupant's Thermal Modeling 235
A. Shakeri, A. Dolatabadi, F. Haghighat, T. Karimipanah

Evaluation of Natural Ventilation Performance in Two Child-Care Centres in Denmark 241
A. Afshari, C. Reinhold

Evaluation of Thermal Comfort Conditions in a Classroom Equipped with Radiant 245
Systems

E.Z.E. Concei¢do, M.M.J.R. Llcio

Volatile Organic Compounds in Daycare Centers, Province de Hainaut, Belgium 251
E. Noél, M. Roger, D. Servais, C.Charlet, Ph. Fierro

Safe Environment in Psychiatric Hospital: The Case of the Institute of Psychiatry (IPq) 253
M.D. Machado, G.G. Serra

Dispersion Characteristics of Human Expiratory Droplets and Droplet Nuclei in a 257

Mechanically Ventilated General Hospital Ward
M.P. Wan, C.Y.H. Chao, W.C. Yu

Investigation of an Air Quality Problem at a Hospital in the UK 263
C. Yu, D. Crump

The Indoor Climate at the University Hospital in Coimbra Ten Years after the First Survey 269
in 1995

J.J.A. Mendes, K. Andersson, V. Pombo

A Study on the Analysis of Characteristic of Indoor Air Pollutants in Hospital 275
Y.S. Kim, Y.M. Roh, C.M. Lee, M.K. Song, H.J. Jeon, J.C. Kim, J.R. Son, S.-C. Hong, J.M. Kim

Design of a Healthy Living Environment for Older Adults with Low Vision 279
M.M. Sinoo, J. van Hoof, F. van Dijken, H.S.M. Kort

The Necessity of Certifying Garbage Plastic Bags 283
A.L.T.S. Motta, L.Q.A. Caldas, F.L. Martins, S.H.M. Rabello

Effects of Gas-Phase Adsorption Air Purification on Passengers and Cabin Crew in 287

Simulated 11-hour Flights
P. Strem-Tejsen, D. Zukowska, L. Fang, D.R. Space, D.P. Wyon

A Study on Indoor Air Quality in Seoul Metropolitan Subway of Korea 293
Y.S. Kim, Y.M. Roh, H.J. Jeon, C.M. Lee, J.C. Kim, M.K. Song, W.M. Park, D.S. Park, J.-R. Sohn

Thermal Comfort and Reduction of Solar Heat Load in the Car Cabin 299
M. Yamada, R. Wada, S. Tanabe, H. Nagayama, H. Oi

Field Survey of Thermal Comfort Conditions in Train Stations 303
J. Nakano, Y. Goto, K. Sakamoto, T. Lino, S. Tanabe

Size Distributions of Mutagenic Compounds in Particulate Matter Emitted from Diesel 307

Engine in a Bus Station, Londrina, Brazil
M.C. Solci, W.H.S. Ferraz, A. F. Pelicho

Potential Irritating Compounds Formed from the Ozone-initiated Reaction with Terpenes 311
Emitted from Car Air Freshener
G.-N. Bage, R.B. Lamorena, S.M. Park, W. Lee

Long-Term Field Survey on IAQ and Occupant's Health in 57 Sick Houses in Japan 315
H. Yoshino, K. Netsu, M. Yoshida, K. lIkeda, A. Nozaki, K. Kakuta, S. Hojo, H. Yoshino, K.
Amano, S. Ishikawa

French Permanent Survey on Indoor Air Quality - Part 1: Measurement Protocols and 321
Quality Control

O. Ramalho, M. Derbez, A. Gregoire, J. Garrigue, S. Kirchner

French Permanent Survey on Indoor Air Quality - Part 2: Questionnaires and Validation's 327
Procedure of Data Collected

M. Derbez, A. Gregoire, O. Ramalho, J. Garrigue, S. Kirchner

Lessons Learned from Product Testing, Source Evaluation, and Air Sampling from a Five- 333
Building Sustainable Office Complex

L. Alevantis, H. Levin, R. Miller, J. Waldman, D. Mudarri

Management Tools and Systems for the Labelling of Public Buildings 339
A.M. Papadopoulos, E. Giama, I. loannidis

Xii



Healthy Buildings 2006

Detailed Indoor Air Study in a School of Porto 345
M.J. Samudio, G.V. Silva, E.O. Fernandes, J. Guedes, M.T.S.D. Vasconcelos

Thermal Environment and its Improvement in Railway Stations 351
Y. Goto, J. Nakano, K. Sakamoto, T. lino, S. Tanabe

Questionnaire Survey on Indoor Climate and Energy Consumption for Residential 355

Buildings Related with Lifestyle in Cold Climatic Area of Japan
K. Genjo, S. Matsumoto, K. Hasegawa

A Study on the Intensive Use of Air Conditioning in Large Retail Stores 361
J. Caeiro, H. Bruhns, A. Summerfield

Occupant Satisfaction with Indoor Environmental Quality in Green Buildings 365
S.Abbaszadeh Fard, L. Zagreus, D. Lehrer, C. Huizenga

Environmental Risk Factors for Occupant Symptoms in 100 U.S. Office Buildings: 371

Summary of Three Analyses from the EPA BASE Study
M.J. Mendell, Q. Lei-Gomez, M. Cozen, H.S. Brightman, M. Apte, C.A. Erdmann, G. Brunner,
J.R. Girman

Theoretical Framework of Housing Health Performance Evaluation 377
E. Hasselaar

A Survey of Dust Loads in New and Renovated Norwegian Buildings 383
|. Dahl, S.K. Nilsen, T.M. Kalbakk

Indoor Air Quality in a 75 Storeys Office Building in Hong Kong 387
D.W.T. Chan, L.K.C. Law, M.H. Chan

Air Quality and Thermal Comfort in Office Buildings: Results of a Large Indoor 393

Environmental Quality Survey
C. Huizenga, S. Abbaszadeh, L. Zagreus and E. Arens

Not Just Hot Air: Methods and Preliminary Results for the Intensive Monitoring of 399
Emissions and By-Products from Five Types of Domestic Heaters

R. Phipps, M. Cunningham, P. Fjallstrém, M. Boulic, P. Howden-Chapman, J. Crane, M. Baker,

H. Viggers, J. Robinson, S. Nicholls, B. Lloyd, R. Chapman

Volatile Organic Compound Concentrations of 868 Newly Built Apartment in Korea 403
C.-H. Cheong, H.-J. Kim, H.-J.An, Y.-D. Kim, K.-W. Han, S. Jang, Y.-G. Lee
Indoor Environment Quality of the Low Energy Apartment Building, Czech Republic 409

M. Urban, K. Kabele, D. Adamovsky

xiii



8th International Conference and
Exhibition on Healthy Buildings
2006

(HB 2006)

Lisboa, Portugal
4 — 8 June 2006

Volume 4 of 5

Editors:

E. de Oliveira Fernandes J. Rosado Pinto
M. Gameiro da Silva

ISBN: 978-1-62276-998-8



Healthy Bildings 2006

CONTENTS

TOPIC 4 - MATERIALS, SYSTEMS AND TECHNOLOGIES FOR HEALTHY BUILDINGS

New Developments of the Emission Classification of Building Materials and Air-handling 1
Components in Finland
L. Sariola, J. Sateri

Emissions from Lacquer Systems, Possible Impacts of the AgBB Scheme 7
N. Schulz, A. Schwarz, N. Siwinski, M. Wensing

Recent Advances in Materials Emission Testing Chamber Technology 13
P. Hughes, T. Schripp, M. Wensing, E. Woolfenden

Comparison of Methods to Analyze Chemical Concentrations in Solid Building Materials: 19

Preliminary Results
D. Won, G. Dubey, E. Lusztyk

Comparison of Quick Analytical Methods to Test Chamber Measurements: Emission of 23

Plastic Samples
T. Schripp, E. Uhde, M. Wensing, T. Salthammer

Thermal Extraction - A Useful Supplement to the Emission Test Chamber 29
C. Scherer, A. Schmohl, K. Breuer
Evolution of the Perceived Odour Intensity Assessed by GC-Olfactometry of Emissions 35

from Household and Building Products
O. Ramalho, J. Lebasnier

TVOC Emissions of New Vinyl Flooring Formulations 41
A. El-Aghoury
Investigations on the Emission of Organic Acids from Building Products in Emission Test 45

Chambers - Development of a new Test Method
J.Rockstroh, W.Horn, E.Juritsch, S.Kalus, O.Jann

Development of Simple Measurement Method for Chemical Emission Rates 49
K. Kubota, Y.Ishikawa, A.Hasegawa, S. Tanabe

Characterizing the Chemical Nature of a Sorbed Amine on Indoor Surfaces Using ATR- 55
FTIR

M. Ongwandee, G. Morrison, C. Chusuei

Classification of OSB Emissions Assessed with a German Evaluation Scheme 59
W. Horn, O. Jann, S. Kalus, D. Brédner, E. Juritsch

Hazardous Elements in Architectural Paints 63
K. Uemoto, V. Agopyan

The Influence of Ammonia and Carbon Dioxide on the Sorption of a Basic Organic 69

Pollutant to Carpet and Paint
M. Ongwandee, G.C. Morrison

Determination of Concentrations of Mobile Volatile Organic Compounds, the Partition 75
Coefficient and the Diffusion Coefficient in Dry Building Materials

Y. Zhang, X.K. Wang, K. Qian

Dual Chamber Test Method for Determining VOC Transport and Sorption Properties of 81

Building Materials
M. Salonvaara, J. Zhang, M. Yang

Control of Surfaces in Everyday Life - Cleanability of Plastic Surfaces 85
H.-R. Kymalainen, R. Kuisma, E. Pesonen-Leinonen, A.-M.Sjoberg

A Physically- Based Analysis of the Interactions Between Humidity and Vocs in Building 89
Materials

C. Radulescu, F. Allard, P. Blondeau, B. Collignan, R. Popescu, A. Sjoberg

Further Development of a Single-Zone Multi-component Multi-layer Model for 95

Characterizing VOCs Source/Sink Behaviors in a Room
F. Li, J. Niu



Healthy Bildings 2006

Measurement of Diffusion and Partition Coefficients of VVolatile Organic Compound in Dry
Building Material
Z. Zhang, F. Haghighat, C.S. Lee

Evaluation Metod of Outgassing from Cleanroom Material
M. Godo, S. Tanabe

Influence of Substrate and Relative Humidity on the Emission of VOCs from Different
Combinations of Primer and Paint
L. Wirtanen

Chlorine Dioxide as a Building Disinfectant: Surface Consumption and By-Product
Generation
R. Corsi, H. Hubbard, P. Poppendieck, M. Ward, C.J. Weschler

Occurrence of PCB Containing Indoor Paints in Finland - Preliminary Inventory
S. Kuusisto, O. Lindroos, T. Rantio, E. Priha, T. Tuhkanen

Assessment of Emission to Air of Wood Preservative Chemicals from Treated Timber Stud
Frame of a Newly Built Test Cabin
C. Yu, D. Crump, J. Rowley

Impact of Indoor Odor Sources on Perceived Air Quality
I. Senitkova, M. Bucakova

Characteristics of TVOC and Formaldehyde Emission from Building Materials
S.K. Jang, M.H. Kim, H.S. Lee, J.H. Lim, S.Y. Seo, W.S. Lee

The Usefulness of Pre-Collected Reference Values in Verifying Excessive VOC Emission
from a Moisture Damaged, PVC Coated Floor Structure
H. Jarnstrém, K. Saarela, P. Kalliokoski, A-L Pasanen

The Effect of Drying Temperature on Chemical-Substance Emission Rate from Solid Wood
A. Hasegawa, M. lkeda, K. Sasaki, T. Salthammer, J. Gunschera

Mitigation Strategy of VOCs Concentration Peak Level Due to Floor Heating in New
Apartment Buildings
S.S. Kim, D.H. Kang, D.H. Choi, K.H. Lee, M.S. Yeo, K.W. Kim

A Study on VOCs Emitted Characteristics from Taiwan’s Furniture & Building Material
in Full Scale Chamber
C.-M. Chiang, C.C. Chen, W.C. Shao, J.L. Chen

The Effects of Material Temperature on VOC Emissions: A Case Study with a Mock-Up
Radiant Heating Floor System
D. Won, G. Nong

Formaldehyde Emissions from Man-Made Mineral Fibre Products
R. Oppl, T. Neuhaus, I. Bondgaard

Development of Life Cycle Impact Assessment Methods for the Indoor Air Pollution
N. Narita, S. Murakami, T. Ikaga, K. Sakabe,N. Itsubo

Quantitative Health Impact Assessment and Indicators for a Combined Life Cycle
Assessment, Life Cycle Costing Assessment Tool for Public Housing in Hong Kong
Y.H.F. Wong, A. Amato

A Model for Life Cycle Assessment of Building Products
G.T. Taygun, A. Balanly

Separation of Zones with Different Indoor Climate or Contaminant Level by Proper
Ventilation Design

A. Schaelin

Study on Dynamic Air Supply Terminal

S. Sun, R. Ding, L. Wang, R. Zhao

Personalized HVAC System in a Sustainable Office Building - Building Design Concept and
HVAC System Performance

M. Sasaki, T. Yanai, T. Akimoto, T. Genma, H. Amai, S. Tanabe

SOLANOVA - Highly-Efficient Ventilation As a Means to Reach a Healthy Sustainable
Standard in Retrofit of Residential Buildings

A. Hermelink

Grey Model Identification of Constant Volume Air Handling Units Part 1: Discrete Models
A. Chicinas, C. Ghiaus, C. Inard

99

105

109

115

121

125

131

135

139

143

147

151

157

161

165

171

177

183

187

191

195

199

Xi



Healthy Bildings 2006

Grey Model Identification of Constant Volume Air Handling Units Part 2: Parameter 205
Identification
A. Chicinas, C. Ghiaus, C. Inard

Suction Cylinder as a Ventilation Equipment 211
J. Guha, S. Holmberg
Hybrid Ventilation by Revolving Doors 215
D. Allgayer, G. Hunt
Air Outlets locations Effect on Thermal and Humidity Patterns inside the Archaeological 221

Tombs of the Kings
O. Abdel-Aziz, E.E. Khalil

The Use of Jet Fans to Improve the Air Quality in Underground Car Parks 227
J.C. Viegas

Follow-Up of Demand and User Controlled Ventilation System in two Apartment Buildings 233
J. Palonen, J.Kurnitski, O.Seppénen, J.Pirinen, M.Tuomainen

Design and Maintenance to Avoid Legionella in Cooling Towers and Scrubbers 239
K. Thunshelle

Numerical Research of the New Perspective Air-Jet Device Based on Self-Oscillating Flow 243
S. Burcev, D. Denisikhina

New Ventilation Efficiency Measures Based on Buoyancy Removal 247
C. Coffey, G. Hunt

Implementation of Well-Mixed Zone Model for Naturally Ventilated Buildings 251
S.E. Ozcan, E. Vranken, A. Van Brecht, D. Berckmans

Thermal Radiant Exergy in Naturally-Ventilated Room Space and Its Role on Thermal 257
Comfort

M. Shukuya, K. Tokunaga, M. Nishiuchi, T. lwamatsu, H. Yamada

Natural Ventilation with Gradually Actuated Vents 263
G. Hunt, D. Allgayer

Task Ambient Air Conditioning System with Natural Ventilation for High Rise Office 269

Building (Partl: Outline of System and Thermal Environment in Working Zone)
T. Ushio, K. Sagara, T. Yamanaka, H. Kotani, M. Yamagiwa, T. Yamashita, S. Horikawa

Performance of Window-Mounted Solar Heat Driven Ventilation System 275
S. Yoshizawa, T. Nobe

A Simplified Control Strategy for Naturally Ventilated Buildings 279
A. Piccolo

Relationship between Building Layouts and the Natural Ventilation Efficiency of High-rise 285

Apartment Complex
J.-W. Shin, K.-H. Lee

Thermal Performance of a Circular Perforated Panel Personalized Ventilation System: 293
Thermal Manikin Measurement and Tropically Acclimatised People's Response
W. Sun, W. Zhou, K.W. Tham

A Comparative Study of Underfloor Air Distribution System and Ceiling System: 299
Measurements and CFD Simulation

L. Zhou, M.P. Wan, C.Y.H. Chao, F. Haghighat

Basic Unit of Amount of Moisture Produced Inside a Bathroom and Appurtenant Dressing 305
Room

K. Watanabe, S. Tanabe, Y. Aizawa, H. Amai, K. Yokoo

Conceptual Design of Condensation-Free Supply Diffuser with Computational Fluid 309
Dynamics

B. Yu, P.C. Schmidt, J.P. Ruchti, P. Luscuere

Intelligent Control of Stratum Ventilation 315
J. Z. Lin, T.T. Chow, C.F. Tsang

Ventilation Strategies for the Effective Bake-Out in New Apartment Buildings 321
D.-H. Kang, D.H. Choi, S.S. Kim, M.Y. Park, M.S. Yeo, K.W. Kim

Xii



Healthy Bildings 2006

Influence of External Heat Radiation Through Windows with Different Cover Conditions 325
on the Vertical Temperature Distribution in Rooms Served by Displacement Ventilation

System

W. Sun, D.K.W. Cheong

Proposed Preservation Index for Ventilation System Assessment in Archaeological 331
Facilities

0. Abdel-Aziz, E.E. Khalil

Optimization of Air Flow and Ventilation in Apartments 337
A. Schaelin

Longitudinal Spiral Recuperators in Ventilation Systems of Healthy Buildings 341
M. Adamski

Ventilation in Washrooms and Kitchens in High-rise Residential Buildings 345
L.K.C. Law, D.W.T. Chan, E.S.H. Leung, E.H.W. Chan, H.K.C. Mak

Energy Saving Effect by Central Ventilation with Total Heat Recovery Installed in a 351

Detached House - Heating and Cooling Load in Warm Area -
Y. Toriumi, T. Kurabuchi, H. Okuyama, H. Nanaoka

Residential Hybrid Ventilation Systems in Portugal: Experimental Characterization 357
M. Pinto, V. Freitas, J. Viegas, L. Matias

A Study of Mixing Coefficients in a Displacement Ventilated Room 363
M. Bjorkroth, E. Vartiainen, R. Holopainen, P. Pasanen

Design and Performance of a Negative Pressure Operating Theatre 367
T.T. Chow, Z. Lin, W. Bai, A. Kwan

A Review of Demand Control Ventilation 371
M. Apte

The Spillage Factor of a Ventilated Ceiling Concept with Capture Jet 377
R. Kosonen

Ventilation Concepts in Operating Rooms / An Innovative Research Project 381
K. Hildebrand, D. Helfenfinger

Introduction of the 'Dwell-Vent' Passive Low-Energy Whole-House System of Ventilation 385

for Dwellings by a Programme of Testing and Development
M. McEvoy, R. Southall

A Ventilated Window for Indoor Air Quality Improvement in Residential Buildings 389
J. Gosselin, Q. Chen

Relative Humidity Control inside Archaeological Facilities Using Fresh Air in Hot and Dry 395
Areas

E.E. Khalil, O.Abdel-Aziz; G. El-Hariry

Heat and Mass Transfer in Rotary Air Dehumidifier 401
S. Anisimov, V. Vasiljev

Online HVAC System Modeling with BMS Data Using Recurrent Neural Networks 407
E. Togashi, S. Tanabe

Conceptual Design of a Coil Selection Module for a Compartmented Cooling Coil - A User 411
- Centered Approach

U. Maheswaran, S.C. Sekhar

Comparing Experimental Measurements and Modeling of Airflow Patterns in a House and 415

its Loft Space
E.A. Essah, C.H. Sanders, P. Baker, G.H. Galbraith, R.C. McLean

Ventilation Strategy to Improve Health and Productivity Conditions 421
M. Granroth, S. Holmberg

Air Quality in UFAD Systems: Literature Overview 425
V. Abe, T.A.H. Inatomi, B.C.C. Leite

The Impact of Air Changes per Hour in Clean Rooms of Pharmaceutical Industry and 431

their Classification

J. Marques, C. Afonso, J. Mendes

Exhaust Ventilation for Internally Generated Moisture Sources in Multifamily Housing 437
Performs well Below Design Intent

B. Prezant, E. Hartman

xiii



Healthy Bildings 2006

Odor and Organic Emissions from Ventilation Filters 441
P. Kalliokoski, M. Hyttinen, M. Bjérkroth, P. Pasanen

Effects of Filtration on Secondary Organic Aerosol Generated by Ozone-Limonene 445
Reactions

M. Fadeyi, K.W. Tham, M. Zuraimi

Possibilities to Achieve Better IAQ by Improving the Filtration and the Quality of Supply 449

Air with Respect to Nano or Ultra-Fine Particles
L. Karlsson, U. Johansson

Air Filter Materials and Building Related Symptoms in the BASE Study 455
I.S. Buchanan, M.G. Apte

Comparison of Various Photochemical Mechanisms for the Modeling of Indoor Air Quality 461
S. Courtey, P. Blondeau, F. Allard

The Filtering Impact of Soil Material on Purifying Indoor Air Pollutants under 467

Experimental Setting
D.S. Park, Y.H. Jung, S.K. Pang, K.H. Cho, J.Y. Sohn

Emissions from Different Types of Used Ventilation Bag Filters and Their Impact on 471
Perceived Air Quality
M. Mysen, K. Magnussen, S.K. Nilsen, P.G. Schild

Characterization of Supply Air Filter Dust by Headspace- and Thermodesorption Mass 475
Spectrometer

M. Hyttinen, P. Pasanen, P. Kalliokoski

A Study on the Filtration Efficiency of an Air Filter over Airborne Bacteria and Fungi vs 479
Elapsed Time

U. Yanagi, K. Yamada, N. Kagi, K. Ikeda

Particles Sizes and Concentrations in an Experimental Operation Room Specified for Pre 483

Clinical Animal Research
M.L. Pereira, V. Felix, G.S. Graudenz, F. Galvao, A.Tribess

Effect of Ozone on Zeolite based Filtration System in Gaseous Pollutant Removal 489
C.Y.H. Chao, C.W.P. Kwong, K.S. Hui
Gas Phase Air Filters in HVAC Systems for Better Indoor Air Quality 495

A. Ginestet, D. Pugnet

Xiv



8th International Conference and
Exhibition on Healthy Buildings
2006

(HB 2006)

Lisboa, Portugal
4 — 8 June 2006

Volume 5 of 5

Editors:

E. de Oliveira Fernandes J. Rosado Pinto
M. Gameiro da Silva

ISBN: 978-1-62276-998-8



Healthy Bildings 2006

CONTENTS

TOPIC 4 - MATERIALS, SYSTEMS AND TECHNOLOGIES FOR HEALTHY BUILDINGS

Experimental Measurements IAQ and Ventilation of Spanish Office Buildings 1
F.J. Rey, E. Velasco

Improved Indoor Air Quality and ROI in Contact Centers 7
M. Van den Steen

Improving New Residential Indoor Air Quality: U.S. EPA's Indoor Air Package 11
D. Price, J. Girman, E. Werling, S. Rashkin

An IAQ Sensing and Alarm System for Chemical and Biological Substances 17
W.G. Tucker, D. Lawrence, T. DeVore, R.W. Raab, G. Coffinan

A Study on the Mitigation Technique for Indoor Chemical Pollution by Circulating 23

Ventilation System with Air Purifying Devices
A. Nozaki, Y. Hashimoto, S. Sasaki, A. Ona, Y. Nagatomo, H. Hashiguch

Indoor Air Quality of Libraries in Sdo Paulo, Brazil 29
L.X. Ito, M.L. Aguiar

Evaluation of IAQ in Residental Kitchens based on Laboratory and Field Studies 33
L. Kajtar, A. Leitner, L. Banhidi

Skin Load Estimation using Thermal Emulator 37
A. Yazawa, T. Nobe

Emitting Characteristics of Extremely Low Frequency and Radiofrequency 41

Electromagnetic Field in the Indoor Environments
Y.-S. Kim, Y.M. Roh, S.-H. Choi, Y.-J. Hyun, Y.-S. Cho, S.-C. Hong

Environmental Impacts of Technologies for Sustainable Buildings 45
H. Levin

Using Modelica for Combined Simulation of Building Structure and Technical Installations 51
A. Hoh, T. Haase, P. Matthes, T. Tschirner, D. Mller

Measured Occupancy in an Office Building 55
J. Halvarsson, H.M. Mathisen, S.O. Hanssen, K. Kolsaker

Strategies for Maintaining Indoor Air Quality During Renovations under Continued 59

Tenant Occupation
J. Rix, T. Lutzkendorf

Refurbishment of Existing Ventilation and Air-conditioning Systems 63
H. Ripatti

Simulation of Particle Dispersion by Different Methods 67
Z. Zhang, Q. Chen

Numerical Simulation of Thermal Behaviour and Human Thermal Comfort in the Tombs 73

of the Valley of Kings
H.M. Ezzeldin, S. Mourad, E.E. Khalil

Study on Indoor Heat and Moisture Transport with Coupling Simulation of CFD and 77
Vapor Diffusion through Building Materials
Y.-S. Tsay, R. Ooka, S. Kato, M. Koganei, N. Shoda, K. Kawamoto, K. Nishida

Coupling Multizone and CFD Programs for Building Contaminant Transport Simulations 83
L. Wang, Q. Chen
Study on Indoor Fungal Pollution based on Coupled Analysis of CFD and Hygrothermal 89

Transfer in Building Materials
M. Hirose, S. Murakami, S. Kato, R. Ooka, T. Omori

Numerical and Experimental Study of Contaminant Dispersion in a Ventilated Room 95
M. Gustiuc, K. Limam, I. Colda
Measurement and CFD Analysis on Decreasing Effect of Toluene Concentration in Rooms 101

with Adsorptive Building Materials
J. Seo, S. Kato, Y. Ataka, S. Nagao



Healthy Bildings 2006

Feasibility of CFD Technique Applied to Evaluation of Thermal and Air Environment of
Residential Rooms with Floor Heating Systems
T. Kurabuchi, M. Takahashi, T. Endo

CFD and Hygrothermal Modelling are Compared with Full-Scale Measurements to Predict
the Fabric Moisture Contents due to Wind-Driven Rain on a Scottish Castle
A. Kumaraperumal, P.H. Baker, C.H. Sanders, G.H. Galbraith, R.C. McLean

Ventilation and Air-conditioning Design for a Commercial Kitchen based on CFD
Simulation
T. Omori, K. Nishikawa, M. Azuma

Radial Jet Predictions Based on Computational Fluid Dynamics
G. Pitchurov, P. Stankov, M. Ivanov

CFD Predictions of Air Distribution in Classrooms
A. Jurelionis

Task Ambient Air Conditioning System with Natural Ventilation for High Rise Office
Building (Part 2: Measurement of Natural Ventilation Rate and CFD Analysis using
Measured Data)

H. Kotani, K. Sagara, T. Yamanaka, M. Kuise, M. Yamagiwa, S. Horikawa, T. Ushio

Enhanced CFD Predictions for Displacement Ventilation System
D. Miiller, M. Kriegel

CFD Modeling and Experimental Validation of a Compartmented Cooling Coil under
Dehumidifying Conditions

Y. Bin, S.C. Sekhar

An Innovative Fresh Air Supply Method for Decoupled Ventilation Strategy

Y. Bin, C. Sekhar

Performance of an Air Based Radiative Cooling System
D. Aelenei, L. Roriz

Variation of Ventilation Performance with the Intensity and the Location of Indoor
Momentum Source
K.-C. Noh, M.-D. Oh

Modelling and Control of the 3-D Spatio-Temporal Distribution of Air Temperature
A. Van Brecht, S. Quanten, D. Berckmans

Thermal Comfort and Energy Saving Optimization for HVAC Systems with Night
Ventilation Cooling
M. Manzan, F. Pinto, O. Saro

Designing for Increased Comfort and Energy Efficiency in Buildings by Utilizing Low
Exergy Systems
D. Schmidt, M. Shukuya

Optimal Indoor Climate in an Energy Conscious Manner
M. Fox, R.M. Hummelshgj, K. Toft

The Impact of Temperature Gradient on Energy Consumption of Displacement Ventilation
System in the Tropics
K.W.D. Cheong, W. Yu, K.W. Tham, S.C. Sekhar, R. Kosonen

Expected Effects of the Energy Performance of Buildings Directive (EPBD) for the Indoor
Climate
M. Beerepoot

Results of Energy Assessment versus Undertaken Assumptions based on a Case Study of
Brelaymont Building, the Headquarter of EC
P. Narowski, A.Panek, J. Sowa

Estonian Climate Analysis for Selecting the Test Reference Year
T. Kalamees, J. Kurnitski

Analysis of Building's Energy Consumption due to Differences in Local Temperatures in
Curitiba, Brazil

E. Kruger, L. Lima

Combined Optimisation of Indoor Environment and Energy Consumption using the Eco-

factor
H. Brohus

107

113

119

125

129

135

141

147

153

159

163

169

175

181

187

193

197

201

207

213

219

Xi



Healthy Bildings 2006

Exergy Method to Evaluate the Building Energy Performance 225
K. Fabbri, L. Tronchin

Energy Efficient Buildings with a Good Indoor Climate. An Evaluation of Actions Taken at 231

Reconstruction
M. Borgstrém

Energy Optimised in Theory and Practice - The Centre for Sustainable Building (ZUB) 235
D. Schmidt, G. Hauser, J. Kaiser
OPTISEL - Optimized Selection of Windows and Glass for Large Buildings, Based on 241

Energy, Economy and Indoor Climate
A. Spinos, A. Kvarnstrém, R. Oman

Sustainable Test Cell - Performance Evaluation 247
P. Silva, P.J. Mendonga, L. Braganca, M. Almeida
The Effect of Thermal Inertia and Building Type on Heat Demand in a Cold Climate - 253

Comparison to the Monthly Method EN 1SO 13790

J. Jokisalo, J. Kurnitski

Mathematical Model and Annual Energy Consumption Simulation of a Three-Rotary 259
Wheels Fresh Air Handling Unit

X.L. Hao, C.Q. Zhang, Y.M. Chen

Time Series Data from Internal Load Factors in Offices 265
T. Shinkawa, T. Nobe
Heat Recovery in Residential Ventilation Systems from an Exergy Perspective 269

P. Sakulpipatsin, E.C. Boelman, H. Cauberg

TOPIC 5 - POLICIES AND PRACTICE ISSUES IN CREATING HEALTHY BUILDINGS

Marketing the Indoor Environment: Standardization or Performance on Demand? 275
P. Bluyssen, O.C.G. Adan

Comparison of Health Labeling Systems for Dwellings in the Netherlands 281
C. Cox, M. Loomans

Classification of Buildings - Demands and Incentives 287
T. Malmstrom, J.V. Andersson

Graduate Education at Politecnico of Milan to Promote Sustainable Built Environments 291
1. Oberti, N. Aste, A. Baglioni, S. Capolongo

Healthy Indoor Environments on the European Agenda 295
P. Bluyssen, O.C.G. Adan

Climate-Change Mitigation: Challenges and Opportunities in California's Residential 299

Building Sector
W. Nazaroff, H. Levin

Corporate Policy and Decision-making Tool Development for Creating Healthy Building 305
Standards

J. Stensland, A. Bernheim, T. Lent

Performance Based Building for Healthy Buildings 311
M. Loomans, P.M. Bluyssen

Indoor Air Quality (IAQ) Guideline: Contribution for Portuguese Measures 317
L.N. Jesus, M. Almeida, E. Pereira

Building and Urban Factors in Heat Related Deaths During the 2003 Heat Wave in France 323

J. Riberon, S. Vandentorren, P. Bretin, A. Zegnoun, G. Salines, C. Cochet, C. Thibault, M.
Hénin, M. Ledrans

Health Impact of Fuel Poverty: Contributing to the Evidence Base 327
J. Rudge, R. Gilchrist
The Development of Position-Based Practitioners for the Building Services Industry 331

G. John, D. Clements-Croome

Xii



Healthy Bildings 2006

Influence of [ IEQ ] Requirements on Energy Efficient Public Buildings 337
A.A.M. Fahim, M.A. Hassan

xiii



	Pages from 17571 papers v01
	Pages from 17571 papers v02
	Pages from 17571 papers v03
	Pages from 17571 papers v04
	Pages from 17571 papers v05



