
 
 

 
 
 
 
 
 
 
 
 
 
 
xxx 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61839-467-5 
 

31st Air Infiltration and Ventilation 
Centre Conference 2010 
 
(AIVC 2010) 
 
Low Energy and Sustainable Ventilation 
Technologies for Green Buildings 

Seoul, South Korea  
26-28 October 2010 

Volume 1 of 2 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2010) by International Network for Information on  
Ventilation and Energy Performance (INIVE) 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2012) 
  
For permission requests, please contact International Network for Information on Ventilation and Energy 
Performance (INIVE) at the address below. 
  
International Network for Information on Ventilation and Energy Performance (INIVE) 
Lozenberg 7 
B-1932 St-Stevens-Woluwe  
Belgium 
 
Fax:  +32 (0)2 529 81 10 
 
inive@bbri.be 
 
 
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 



TABLE OF CONTENTS 
 
 

VOLUME 1 
 

I. KEYNOTE SPEAKERS 
 

Ventilation and Sustainability: Exploring the Connections ............................................................................................... 1
Hal Levin 

 

An Exergetic View on Sustainable Cooling & Ventilation: What We Have Learned from Human-
Body Exergy Research ........................................................................................................................................................ 36

Masanori Shukuya 
 

Overview of Major European Actions in Relation to Energy Efficiency, Ventilation and Airtightness....................... 52
Peter Wouters 

 

Natural Ventilation and Dynamic Thermal Comfort ....................................................................................................... 76
Yingxin Zhu 

 

 
II. ORAL SESSIONS 
 

Year-Round Energy Saving Potential for a Stratum Ventilated Subtropical Office ................................................... 100
C.K. Lee, Zhang Lin, K.F. Fong 

 

Numerical Prediction of Airflow and Temperature Distribution in Large-Scale Agricultural PVC 
Greenhouse......................................................................................................................................................................... 116

Keita Hattori, Kazuhide Ito 
 

Exposure Risk Assessment by Coupled Analysis of CFD and SIR Model in Enclosed Space ..................................... 134
Takayuki Fukuoka, Kazuhide Ito 

 

Health Hazards in Indoor Air........................................................................................................................................... 151
Jennifer M. Logue, Max H. Sherman, Brett C. Singer 

 

Experimental Method for Determining Removal Efficiency of House Dust by Mechanical Ventilation ................... 168
Kurihara Genta, Yoshino Hiroshi, Yonekura Hiroshi, Takaki Rie, Lu Yang 

 

Distribution of CO in 30 Homes with Unvented Gas Fireplaces.................................................................................... 183
Paul W. Francisco, Jeffrey R. Gordon, William B. Rose 

 

Numerical Prediction of Particle Transport Passed Through Ventilator by Cfd with Lagrangian 
Method................................................................................................................................................................................ 193

Nguyen Lu Phuong, Kazuhide Ito, Shigeki Onishi 
 

A Study on Indoor Environments Made by Thin Line Type Ventilators in Apartment Houses................................. 213
Hyun-Jae Chang, Keun-Je Cho, Tae-Hwoan Choi 

 

A Study on ECO Friendly Furniture for Mitigation of the Indoor Air Pollution ........................................................ 220
Hyunsun An, Yungyu Lee 

 

Rotary Heat Exchanger Model for Control and Energy Calculations .......................................................................... 237
Bjorn R. Sorensen, Raymond Riise 

 

A Study on the Field Survey of the IAQ in the Childcare Center.................................................................................. 250
Jung Ha Park, Jin Chul Park, Eon Ku Rhee 

 

Case-Control Study for the Association Between Indoor Environmental Health Problems in Japan 
(Part1): A Nationwide Questionnaire Study Among 1664 Primary School Students .................................................. 260

Ando Naoya, Yoshino Hiroshi, Hasegawa Kenichi, Abe Keiko, Ikeda Koichi, Kato Noriko, Kumagai Kazukiyo, 
Hasegawa Ayumi, Mitamura Teruaki, Matsuda Asako, Takamatsu Mari, Hamada Kensuke 

 

Case-Control Study for the Association Between Indoor Environmental Factors and Children’s 
Health Problems in Japan (Part 2): Results of Measurements During Rainy Season and Winter ............................. 280

Hamada Kensuke, Yoshino Hiroshi, Hasegawa Kenichi, Abe Keiko, Ikeda Koichi, Kato Noriko, Kumagai 
Kazukiyo, Hasegawa Ayumi, Mitamura Teruaki, Matsuda Asako, Takamatsu Mari, Ando Naoya 

 

A Study on Incomplete Ventilation in High-Rise Residential Buildings ....................................................................... 296
Jungmin Seo, Sungmin Yoon, Joonghoon Lee, Doosam Song 

 

Calculation of Dehumidification Coefficients for Numerical Simulation of Desiccant Wheel .................................... 311
Y. Momoi, R. Yoshie, A. Satake, H. Yoshino 

 



Development of a Heat Pump System with the Heat Source Network Model Using Solar, Ground and 
Air Heat Source ................................................................................................................................................................. 326

Yujin Nam, Shinsuke Kato, Ryozo Ooka 
 

Energy Saving Potentials of Dedicated Outdoor Air System in High-Rise Apartment Buildings .............................. 339
Kim Min-Hwi, Kim Jin-Hyo, Kwon Oh-Hyun, Seok Yoon-Jin, Jin Jeong-Tak, Jeong Jae-Weon 

 

Measured Duct Leakage and Resulting Envelope Pressure Differences ....................................................................... 379
Paul W. Francisco, Scott Pigg, Collin Olson, Bob Davis 

 

Prediction of Heat Emission Effect at Small Single-Sided Openings in Apartment Houses........................................ 385
Ayako Nishimura, Masashi Imano, Kei Ogino, Keigo Nomura, Yuzo Sakamoto 

 

Design Method of Vertical Ventilation with Wind Chimney on Roof Driven by Wind and Buoyancy ...................... 404
T. Yamanaka, H. Kotani, Y. Momoi, K. Sagara, T. Kobayashi, Yuka Komatsu 

 

Study on the Ventilation Efficiency in Urban Street Canyons Using CFD Analysis: Influence of the 
Configuration of Consecutive Street Canyons and Atmospheric Stability ................................................................... 418

Byoungchull Oh, Ryozo Ooka, Takeaki Katsuki, Hideki Kikumoto 
 

Energy Demand Prediction Method in the Operating Stage of the Office Building Using Real-Time 
Data..................................................................................................................................................................................... 435

Young-Hoon Kwak, Sang-Moon Lee, Jung-Ho Huh 
 

Effect of Intermittent Operation of Ventilation System on Indoor Air Quality in Apartments.................................. 455
Cheol-Woong Shin, Hyung-Jun Kim, Jun-Seok Park 

 

Development of Zonal Model for Predicting Temperature Distribution inside an Office Room with 
Hybrid Air-Conditioning System ..................................................................................................................................... 466

Eunsu Lim, T. Yamanaka 
 

Modelling Wind Driven Airflow Rate with CFD and Verification of Approximation Formulas Based 
on Wind Pressure Coefficients.......................................................................................................................................... 485

S. Leenknegt, B. Piret, A. Tablada de la Torre, D. Saelens 
 

Solar Greenhouse and Natural Ventilation ..................................................................................................................... 504
Elena Bigelli, Luca Guardigli, Debora Venturi 

 

Modularizing and Validating CFD Parts of Four-way Cassette Type Outlets ............................................................. 515
Hidekazu Tanaka, Masashi Imano, Yuzo Sakamoto 

 

Fungal Growth Prediction on Building Materials by Reaction-Diffusion Model Coupled with Heat 
and Moisture Transfer ...................................................................................................................................................... 532

Kazuhide Ito 
 

The Influence of Stochastic Modeling of Window Actions on Simulated Summer Comfort in Office 
Buildings ............................................................................................................................................................................. 551

Wout Parys, D. Saelens, Hugo Hens 
 

Influence of Natural Ventilation Usage on Cooling Energy Consumption and Cooling Capacity of an 
Air Conditioner.................................................................................................................................................................. 571

Hiromi Habara, Shigeki Nishizawa, Hisashi Miura, Akinori Hosoi, Takao Sawachi 
 

Implementation of Measurement and Quality Frameworks in the French Regulation for Achieving 
Airtight Envelopes ............................................................................................................................................................. 585

F.R. Carrie, S. Charrier, V. Leprince 
 

Ventilation and RH Control in Museum Showcases ....................................................................................................... 596
Marco Perino, Chiara Bonvicini 

 

Effective Flow Area Estimation Method Using a Gas..................................................................................................... 618
Koji Fujita, Ken Iwamoto, Takayuki Matsushita 

 

Development of Infiltration Modeling Parameters for a SIPs Building ........................................................................ 636
Ty Newell, Paul W. Francisco 

 

Analysis on CO2 Emissions Reduction Effect of Zero Energy Multi-Famiy Housing to Cope with 
UNFCCC ............................................................................................................................................................................ 646

Yong-Sang Yoon, Sun-Hye Mun 
 

Velocity Measurement Inside and Outside a Cross-Ventilated Building by Means of PIV......................................... 656
H. Kotani, T. Kobayashi, K. Asai, Yasue Tanaka, Yasuhiro Shiozaki 

 



VOLUME 2 
 

Building Simulation on Utilization of Roof Window in Detached House by Using Cross-Ventilation ....................... 671
Masaaki Ohba, Kenji Tsukamoto, Takashi Kurabuchi, Toshihiro Nonaka 

 

The Climatic Potential for a Double Skin Facade Integrated with Cross Ventilation ................................................. 686
Won-Jun Choi, Jae-Wan Joe, Jung-Ho Huh 

 

Robustness and True Performance of Demand Controlled Ventilation in Educational Buildings – 
Review and Needs for Future Development .................................................................................................................... 706

Mads Mysen, Peter Schild, Finn Drangsholt 
 

Energy Requirements of a Multi-Sensor Based Demand Control Ventilation System In Residential 
Buildings ............................................................................................................................................................................. 723

Nam Chul Seong, Sung Min Hong, Dong Won Yoon 
 

Experimental Evaluation of the Moisture Buffering Effect of Hygrothermal Material .............................................. 741
Hiroaki Suzuki, H. Yoshino, Kenichi Hasegawa, Huibo Zhang, Ayaka Iwata 

 

Potential of the Solar Thermal Desiccant Cooling in Asia-Pacific Region .................................................................... 757
N. Enteria, K. Mizutani, H. Yoshino, R. Yoshie, A. Mochida 

 

Dynamic Insulation System Applied to Window Frames (Part 1): Evaluation of the Thermal 
Insulation Efficiency of the Proposed Window Frames.................................................................................................. 782

Sihwan Lee, Miho Tanaka, Shinsuke Kato 
 

Dynamic Insulation System Applied to Window Frames (Part 2): Energy Saving Effects of the 
Proposed System in Residential Buildings ....................................................................................................................... 809

Miho Tanaka, Sihwan Lee, Shinsuke Kato 
 

Natural Ventilation in Thai Hospitals: A Field Study .................................................................................................... 830
Vorapat Inkarojrit 

 

Study on Optimum Air-Conditioning Control System for Energy Conservation Field Assessment of 
the Thermal Comfort of Occupants in Office.................................................................................................................. 853

Ryushi Kimura, Yasuo Utsumi, Kazuyuki Kamimura, Syuzo Kishima, Tsuyoshi Fujita,  Hideaki Nakane 
 

Measurement of Temperature Distribution and CO2 Concentration in a Space-Heated Classroom ......................... 864
Shuzhao Liu, H. Yoshino, A. Mochida 

 

 
III. POSTER SESSIONS 
 

Exhaust Effectiveness Based on Residual Lifetime of Ventilated Space ....................................................................... 879
Hwataik Han, Kyung-Jin Jang, Si-Hyung Lim, Jungkyung Kim 

 

Improvement of Temperatures Stratification Caused by Air-Conditioner by Means of Ceiling Fan in 
Classroom ........................................................................................................................................................................... 890

Natsuka Wakamatsu, Y. Momoi, T. Yamanaka 
 

Experimental Assessment of Humidity Controlling the Performances of Moisture 
Adsorbing/Desorbing Building Materials ........................................................................................................................ 904

Hea-Jeong Kim, Yun-Gyu Lee, Kyoo-Dong Song 
 

Characteristics on Indoor Air Pollutant Emission from Wood-Based Flooring by Environmental-
Friendly Natural Adhesive Using CNSL.......................................................................................................................... 923

Jeong-Hun Lee, Sumin Kim 
 

Environment-Friendly Hwangtoh Composites Using Water Soluble Resin for Interior Materials............................ 931
Jisoo Jeon, Sumin Kim 

 

Adaptation Process of Human Olfactory Under Continues Exposure to Odor of Ethyl Acetate Based 
on Subjective Estimation of Odor Intensity..................................................................................................................... 940

H. Nagatsugu, T. Yamanaka, K. Sagara, H. Kotani, Y. Momoi, A. Takemura 
 

Experimental Investigation and Accuracy Study of CFD Analysis for Airflow around Cross-
Ventilated Building ............................................................................................................................................................ 953

K. Asai, H. Kotani, T. Kobayashi, T. Yamanaka, K. Sagara, Y. Momoi 
 

Thermal Environment Generated by Occupant’s Opening Control of Window at Naturally Ventilated 
Building .............................................................................................................................................................................. 967

K. Kami, H. Kotani, T. Yamanaka, Y. Momoi, K. Sagara, T. Sakaguchi, K. Tanaka 
 



Study of Cross-Ventilated Indoor Air Flow Characteristics by Frequency Analysis................................................... 979
Tomoyuki Endo, Takashi Kurabuchi, Toshihiro Nonaka 

 

The Effect of Ventilation Rates and Window Areas on Building Energy Use .............................................................. 991
Hyoin Kim, Geun Young Yun 

 

Performances of New Innovative Domestic Ventilation Systems in Combination with Low 
Temperature Floor Heating .............................................................................................................................................. 996

Erwin Roijen, Peter Op ‘t Veld, Ad van der Aa 
 

Prediction of Plume Above Residential Cooking Range by Means of CFD Analysis................................................. 1004
Yuji Tsumura, H. Kotani, Toshio Yamanaka, K. Sagara, Y. Momoi 

 

Influence of Partition Curtain on Vertical Profile of Temperature and Contaminant Concentration in 
Sickroom with Displacement Ventilation....................................................................................................................... 1016

T. inagaki, T. Yamanaka, K. Sagara, H. Kotani, Y. Momoi, T. Yamashita, N. Choi 
 

CFD Analysis on Capture Efficiency in Commercial Kitchen Using Low Radiative Cooking 
Equipment with Concentrated Exhaust Chimney ........................................................................................................ 1032

Koki Toyomura, H. Kotani, T. Yamanaka, Y. Momoi, K. Sagara, Shota Takano 
 

A Proposal of Hybrid Ventilation System Using Stack Effect in High-Rise Buildings .............................................. 1050
Sungmin Yoon, Jungmin Seo, Joonghoon Lee, Doosam Song 

 

Simple Error Reduction in Tracer-Gas Field-Measurements of Air Handling Units ................................................ 1072
Peter Schild 

 

The Investigation of Ground Source Heat Pump System on Wall Heating ................................................................ 1090
O. Kincay, U. Akbulut, Y. Yoru, O. Acikgoz, H. Karakoc 

 

Thermostat/Hygrometer vs ANN-Based Predictive/Adaptive Environmental Control Strategies ........................... 1100
Jin Woo Moon, Jae D. Chang 

 

A Study on the Hybrid Air-conditioning system Coupled with Radiant Floor Cooling and Ventilation 
System............................................................................................................................................................................... 1117

Jaehyung Park, Joowook Kim, Doosam Song 
 

Energy-Saving Effect of Thermal Energy Storage Using Introduced Outdoor Air ................................................... 1134
Yuka Asano, Masashi Yamagiwa, K. Sagara, T. Yamanaka, H. Kotani, Y. Momoi, T. Kobayashi 

 

Field Survey on Indoor Thermal Environment in Small to Medium Sized Building with Packaged Air 
Conditioners ..................................................................................................................................................................... 1147

Haruka Nakasone, H. Kotani, Y. Momoi, K. Sagara, T. Yamanaka 
 

Evaluation on the Availability of Treated Sewage Water as an Unused Energy Source in a Super 
High-Rise Complex Building .......................................................................................................................................... 1159

Jae-Han Lim, Seung-Yeong Song 
 

School Eco-Renovation Method for Improvement of Thermal Environment in Large Workshop of 
High School without Air-Conditioning System ............................................................................................................. 1172

Junya Yamada, T. Yamanaka, K. Sagara, H. Kotani, Y. Momoi, Saori Yasui 
 

Indoor Thermal Environment and Vertical Temperature Gradient in Large Workshop of School 
Without Air-Conditioning............................................................................................................................................... 1184

Saori Yasui, T. Yamanaka, K. Sagara, H. Kotani, Y. Momoi, Junya Yamada 
 

A Study of Design Principle and Technology Performance Applied in Passive House: Focused on 
Cases of the Apartment Type of Passive Houses in European ..................................................................................... 1198

Sung-Eun Shin, Soo-Am Kim, Yong-Sang Yoon, Sung-Ok Lee 
 

Prediction of Mass Transfer Rate on the Surface of Tested Building Material Using CFD Analysis....................... 1209
Janghoo Seo 

 

Sensitivity Analysis of Parameters affecting Indoor Air Quality related to HCHO and TVOC 
Reduction.......................................................................................................................................................................... 1225

Mi Yeon Kim, Hae Jin Kang, Jin Chul Park, Eon Ku Rhee 
 

Analytical Estimation of Optimal Minimum Airflow for Air Circulation .................................................................. 1237
Jin-Hyeon Park, Choon-Dong Kim, Young-Hum Cho, Dong-Ho Choi, Jeong-Hoon Yang 

 

Evaluation on the Daylighting Performance of ‘Generative Façade Components’ in the Digital 
Simulation ........................................................................................................................................................................ 1253

Hwang Yi 
 

Filtering Technology for Air Purification in HVAC ..................................................................................................... 1270
Henggen Shen, Yiren Wu 

 



Effective Flow Area Estimation Test Using CO2........................................................................................................... 1280
Ken Iwamoto, Koji Fujita, Takayuki Matsushita 

 

PCM Cold Storage Under Various Ventilation Conditions ......................................................................................... 1290
Pavel Charvat, Milan Ostry 

 

Study on the Feasibility of Heat Pump Desiccant System Combined with Cogeneration System in 
Heating and Humidification Mode ................................................................................................................................. 1303

Beungyong Park, Sihwan Lee, Shinsuke Kato, Yujin Nam 
 

Air Leakage Tests for the Requirements of the LEED in Two High-Rise Residential Buildings.............................. 1321
Hyun Kook Shin, Hyun Cho, Kwan Woo Kim, Hoi Soo Seo, Jae Hun Jo 

 

Author Index 




