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Mid-term Evaluation by the Ministry of Education, Culture, Science 
and Technology

Yukio Tamura, Professor, Program Director

　On May 11, 2005, a hearing 
for mid-term evaluation was 
held at the Japan Society for 
the Promotion of Science, and 
I attended the hearing together 
w i t h  P r e s i d e n t  N o b u y u k i 
Kobayashi, Professors Masaaki 
Ohba and Ryuichiro Yoshie. In 
the evaluation sub-committee for 

specialized fields comprising 20 committee members, I 
gave explanations for 15 minutes as a program leader.  
The details of the explanations are given below. 
　
emphasized as follows.
Guidelines of study and education in the graduate 
schools of Tokyo Polytechnic University
　Study in the graduate schools of Tokyo Polytechnic 
University are led by several research centers organized 
by forefront research groups. This is a different system 
from those seen in national universities, where graduate 
schools are simply placed above faculties. Our system 
is advantageous in that the limited resources of study 
and education can be efficiently utilized and operated. 
Under the general principle of study and education for 
graduate schools, excellent wind engineering research 
staff, who engage in the architectural environment and 
structure fields, have been appointed, and we have 
applied for a grant-in-aid for large-scale study such as 

as a scientific frontier for the promotion of studies by 

country, and this has further resulted in fervent activities 
to build up a forefront research center based on the 21st 

Support for the 21st Century COE Program in Tokyo 
Polytechnic University 

　For good promotion of the program under the 

university.  This is an organization for management and 

director, executive director, dean of graduate school of 
engineering, chief professor of department of architecture, 

The committee is responsible for problems such as 

support operation by the university, and enactment of 

3 months and plays an important role in promoting the 

　In order to evaluate the activities of the entire operation 

parties, has been organized. Opinions have been collected 
from specialists inside and outside the country who have 
extensive knowledge and experience in activities of study 
and education. These experts include the President of 

This board studies the validity of the present policy for 
promoting the program and the validity of the future plan. 

study and educational activities by the staff are discussed 
and valuable advice is offered. 
　Further efforts are also made by the university to 

by the university via a special budget. 

　
explained as follows.
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Development of research center with prospect for 
future study system on center-to-center basis
　It is predicted that the existing study system based 
on individual research centers is being shifted to an 
international and more tightly organized study system on 
a center-to-center basis. In view of this trend, cooperative 
studies, organizing of workshops, and conclusion of an 
agreement for personnel interchange have been promoted 
and held with about 20 institutions including Nottingham 

exist as centers of study and education around the world. 

activities – not merely to establish a global level research 

around the world. 
Emphasis on education –training and education of 
young engineers and researchers, particularly in Asia
　In Asian countries, there are serious problems of 

problems of air pollution and energy consumption due 
to rapid urbanization and concentration of populations in 
cities. Thus, researchers and engineers should be trained 
and educated from the international viewpoint, and this is 

language, etc. 
Continuing organization of international conferen-
ces and open seminars, and improvement of research 
education through international exchange
　

from overseas). In total, about 1400 researchers and 
students have participated in the seminar. The latest study 
achievements were widely circulated among researchers 
and students by these meetings and seminars.  This 

provides the chance for young researchers and engineers 
to exchange information with excellent researchers inside 
and outside the country.
First-rate achievements on study

　Superior research results have been produced, such 

These results have affected trends of study inside and 
outside Japan, and made great contributions to society by 
being adopted for domestic guidelines and international 
standards.
Announcement of experimental data, research 
materials, IT contents, etc., and prompt reflection in 
education
　
the investigation of disasters are publicly presented on a 
website so that the study results can be shared throughout 
the world via the Internet. The information is also 

results in lectures to graduate students.
Cooperation with enterprises
　
organizations are very important from the viewpoint 
of learning through practice and for identifying social 
trends and seeds of studies. This is also very important 
as a part of our contribution to society as specialists 
in wind engineering and for the consolidation of the 

are being made to conclude a basic agreement on long-
term cooperative research with enterprises and advanced 

on the premise that these activities will have significant 
meaning for study and their results will be open to the 
public.
Selection of purposes and themes based on love for 
human beings, earth resources, and air environment 
　Motivation for studies on prevention of wind disaster, 
natural ventilation, air pollution and the wind environment 

to set up a meaningful goal, to create good ideas and to 
continue our efforts toward accomplishment of the study. 
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in wind engineering.
Evaluation of study from international viewpoint
　An external evaluation meeting of persons comprising 

s leading scholars and researchers such as the President 

in March each year. International evaluation is provided 

program. These results are utilized for execution of future 
activities.

　After explanations have been made, the members 
of the evaluation sub-committee in specialized fields 

cooperation of study and education activities between our 
research groups, i.e. for wind disaster and for the wind 
environment.
　The evaluation results were notified to us in October 

and were also publicly announced on the web page of the 

program was reported as a remarkable achievement, and 
the highest evaluation was granted. 
　In future, we will continue our efforts in study and 
education to solve problems such as prevention of wind 
disaster on buildings in urban areas, natural ventilation, 
diffusion of contaminants, and problems relating to air 

engineering. Our final goal is to provide feedback from 
our study to the public and to contribute to the welfare 
of human beings and society. In this respect, we expect 
sincere and thoughtful cooperation from you all.

Report on the 2nd International Symposium on Wind Effects on 
Buildings and Urban Environment (ISWE2)

Date : September 15, 2005
Venue :  Sheraton Walker Hill Hotel in Seoul, Korea
Co-Organized by : Wind Engineering Institute of Korea (WEIK)

  The 21st century COE program at Tokyo Polytechnic University
Supported by :   Japan Association for Wind Engineering

　

in Seoul on September 15, 2005. This symposium was 

　
program leader of TPU) welcomed the participants and 
expressed his gratitude to professor Young-Duk Kim, 

　The morning session was chaired by Professor Korea), and entitled "New paradigm in tall building 
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Professor Yukio Tamura 
stated the welcome

Dr. Tim Reinhold Professor Young-Duk Kim Professor Masaru Matsumoto

characteristics and wind loads. Many examples of 
aerodynamic devices and vibration dampers were shown. 
A comment from the audience pointed out the problem 

elasto-plastic dampers, which can be set in walls, were 
often adopted instead of tuned mass dampers. Professor J. 

"Model scale effect of topography on wind tunnel testing 
for buildings". Although it was an important practical 
issue, validation by wind tunnel tests for topography 
was sometimes difficult. This interested everyone and 
led to some discussion. Some of comments were that a 
numerical approach would be remarkable and that even 
isolated high-rise buildings could affect buildings 800m 
leeward.
　

kinematically. Downbursts were such local meteorological 
disturbances that there were not enough observation 
records and more full scale data needs to be accumulated. 
　

wind induced damage, he focused on problems with the 
wind design method.
　In the afternoon, sessions were chaired by Professor 

"An experimental study on the noise of thin columns 

from a variety of shaped prisms immersed in wind. The 
relation between Strouhal number and girth was pointed 
out.
　
Japan) presented "Karman vortex shedding and its effects 

suppression of the Karman vortex led to galloping arise.
　

wind bone debris that caused serious damage under high 
wind conditions.
　Presentations from seven worldwide active wind 
engineering researchers led to very fruitful discussions. 

VI).　　　　　　　　　　　　　　

The symposium site



February 2006 Page

Report on the 1st Korea-Japan Joint Meeting on Wind Engineering
Date : September 15, 2005
Venue : Sheraton walker Hill Hotel in Seoul, Korea
Co-Organized by : Wind Enginer ing Inst i tute of Korea(WEIK),Japan Associat ion for Wind 

Engineering(JAWE)

　

information on wind engineering between wind engineers 

　　　　　　　

After this meeting, a Steering Meeting organized by 
representatives of both countries was held to discuss 
the future program. As a result, it was decided that this 

meeting would be held as a satellite meeting of an annual 

Report on the 2nd International Workshop on Natural Ventilation
Date: December 1 and 2, 2005
Venue: AIJ Hall
Organized by: National Institute for Land and Infrastructure Management (NILIM), Building 

Research Institute (BRI), The 21st Century COE Program "Wind Effects on Buildings 
and Urban Environment" Tokyo Polytechnic University, Tokyo University of Science

Supported by: Architectural Institute of Japan (AIJ), Institute for Building Environment and Energy 
Conservation (IBEC), Consortium for Building Research and Development

　

University of Science and Tokyo Polytechnic University 

latest information on natural ventilation, and to express 

　

explained the spirit and scope of the workshop. 
　At the beginning of the morning session on the first 
day, a keynote speech was given by Dr. Richard Aynsley  

and also discussed comfort conditions for naturally 

relating to wind pressure and airflow characteristics. 
They discussed the analysis of unsteady flow of natural 

buildings on the wind pressure analyzed using the 

　
Professor Ted Stathopoulos reviewed the latest study on 
natural ventilation, such as limitations in applying the 
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coefficient of a full-scale window, and the internal 

were presentations by Professor Takashi Kurabuchi, Dr. 

Masaaki Ohba regarding modeling of natural ventilation 
phenomena. Several useful solutions were proposed to 
problems impairing the modeling of natural ventilation 
phenomena, i.e. changes of discharge coefficient 
caused by porosity, changes of discharge coefficient 
with approaching flow angle or opening position, and 
conservation of mechanical energy. 
　

further development toward establishment of standards 
on natural ventilation design and on their application for 
further social development.
　The second day began with the opening speech by 

as the coordinator, and the panelists included: Dr. Martin 
Liddament, Mr. Katashi Matsunawa, Dr. Aynsly, Professor 
Stathopoulos, Professor Axley, Professor Yuguo Li and 

discussion with his keynote speech, and each panelist 
presented standards on natural ventilation design for 
their respective country and introduced design examples. 

appropriate design methods for opening sizes for natural 
ventilation, how to link users to natural ventilation, and 
the cost of natural ventilation. 
　In the afternoon session of the second day, there were 
presentations on problems of exhaust heat. Professor 
Li, Professor Tatsuo Nagai and Dr. Shigeki Nishizawa 
presented a simple design method for night cooling to 
provide thermal mass effect, the results of a study using an 

window opening behavior of occupants in a room and 
air-conditioning, and the results of a full-scale building 
model experiment on heat and contaminant distribution 

sided opening ventilation, Professor Shinsuke Kato and 
Professor Toshio Yamanaka introduced a wind tunnel 

rate.
　As described above, forefront studies on natural 

Japanese speakers, and there was active discussion among 

Speakers and Invited Lecturers

Infrastructure Management, Japan) 

Japan)

Second day's panel discussion

First day's lecture
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Report on the 2nd Workshop on Regional Harmonization of Wind 
Loading and Wind Environmental Specifications in Asia-Pacific 
Economies (2nd APEC-WW)

Date : December 5 and 6, 2005
Venue : The Hong Kong University of Science and Technology (HKUST)

　

workshop participants, about 40 persons in total including 

discussions.
　
ST welcomed the participants and emphasized the 
significance of collaboration, harmonization, and 
exchange of information on wind loading and wind 

countries. Then, along with the concept of this workshop, 
reports from 14 countries were presented by the delegates 

closed workshops were held to promote more detailed 
discussions. Participants were separated in two special 
sessions, i.e. wind loadings and wind environment. In 
the session on wind loading, design wind loads for three 

a city centre) based on the structural loading code of each 
country were compared and discussed. In the session on 
wind environment, air ventilation assessment systems 

were discussed. As a result of the two-day workshop, 
resolutions for wind loading and wind environment were 
made and approved. The next workshop will be held in 

held. The participants admired the large, splendid wind 

support the workshop. It is hoped that this activity will 

Prof. Kenny Kwok stated the welcome

All participants



February 2006 Page

Overview
　

concentrations within roadway 
and building microenvironments 
is feasible using high performance 

emerging as a promising techno-
logy for such assessments, in part 

due to the advancing power of computational hardware 

as well as be used to support the development of better-
simplified algorithms that may be generally applied 

methodologies have not been established. A program 

in collaboration with Fluent, Inc scientists to develop 

toward establishing best practices. Unlike most currently 

are able to treat for topographical details such as terrain 
variations and building structures in urban areas as well as 

the potential to yield more accurate solutions than existing 

effects of detailed three-dimensional geometry and local 
environmental conditions.  Development and application 

studies for simulating air pollutant concentrations from 
sources within open fields and within complex urban 

evaluated by comparing with both wind tunnel model and 
field measurements. Additional information about these 

　

the impact from usual sources of pollution. There is a 

sources near buildings at industrial sites and roadways. 

11, 2001 there was a need to model the transport of 

and developed over the past few years through research 
and development.
　
under a more modest progression of urban complexity.  
Rising to the need to study lower Manhattan, which is 
one of the most complex urban building environments on 

many of these challenges, future more common modeling 

be easier. Plume dispersion in the absence of buildings 
is generally simulated with standard plume dispersion 
models for point and line source pollutant emissions. The 

building environments is critical when it is important to 
accurately estimate potential human exposures to local 
sources of a toxic contaminant. In the absence of being 

finely resolved numerical models are necessary to fully 
understand relationships between local pollutant sources 
and air concentrations along their pathways to exposure.  

Software
　

for the conservation of mass, momentum, energy, 
and scalars such as a pollutant, is being used. The 
codes multiphase models, moving domain models, 

Invited Article
Development of CFD Simulations in Support of Air Quality Studies

Alan Huber
National Atmospheric and Oceanic Administration, Atmospheric 
Sciences Modeling Division, in partnership with US Environmental 
Protection Agency, RTP, NC
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and turbulence models are being applied. Developing 

lower Manhattan has been particularly challenging. The 
process is much smoother for idealized building shapes 
where the model may be developed directly though the 

studies were developed from a database licensed with 

Atmospheric Boundary Layer
　For atmospheric flows the segregated solver using 
implicit discretization is being used. In general, second 
order calculations are being used. Initial developments are 
working with the steady-state solutions for the Reynolds-

options that are being evaluated for future application.  
In the future higher order turbulence closure models 

solutions will be evaluated.
　Simulation of the atmospheric boundary layer is critical 

can be simulated as characterized by surface roughness 
0 and surface stress u*) and surface 

boundary layer oncoming as boundary conditions to 
the study zone with buildings. No work has yet been 

versus surface friction velocity that result from a range 
of simulations. These results are found to compare well 
with Monin-Obukhov theory.  Figure 2 presents example 
comparisons of the crosswind profiles of normalized 
concentrations compared with field measurements from 

turbulent Schmidt Numbers are being evaluated. 
Simulations from WTC Studies
　

2001.  The scope of the reconstruction has 3 stages: 
a) the plume following airplane impact but prior to the 

collapse of the towers 
b) during and immediately following the tower collapse 
c) the days following September 11 when emissions from 

Parts b) and c) are the key developments and briefly 
presented in this summary. A large amount of momentum 
and kinetic energy is generated by the collapsing tower. 
During the collapse potential energy is being converted 
to kinetic energy. The flow impingement created by a 
collapsing tower creates vortex structures which transport 
gaseous constituents and particulate matter radially 
outward from the base of the towers. These materials were 
dispersed though lower Manhattan into the surrounding 
Metropolitan area.  Nearby the collapsed towers the 
material was transported radially in all directions. 

tower is short lived and soon the material is caught by 
the prevailing winds. Figure 3 presents an example near 

Figure 1.  Monin-Obukhov theory applied to a range of case 
studies



February 2006 Page

impulse radiating out from the tower base is shown. 

lived. Figure 4 presents an example of the smoke and 

small particle plume following the collapse of the North 
Tower. The suspended particles are concentrated in the 
central core of the plume since they disperse less rapidly 
relative to the smoke as outlined by the grey shading. 
Figure 5 presents a comparison of horizontal wind speed, 

represents direction toward which the wind vector points 

direction match well. There are some zones with strong 
wind shear and which are well matched. A comparison 
with all the wind tunnel model measurements is being 
made. Additional information of the numerical and wind 
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Study on Evaluation of Thermal Comfort in Wind-Driven Ventilation 
Environment

Masaaki Ohba, Professor
Yukari Iino, Researcher

　The cross-ventila-
tion is a phenomena 
of very complicated 

of the interaction of 
the internal flow with 
the envelope flow. The 

cross-ventilation airflow through the upwind opening 
turns steeply downward near the opening inside a room. 
The pressures near the opening exhibit reversible and 
irreversible changes of energy between dynamic pressure 
and static pressure associated with extreme deformation 

mechanism of the interaction between inside and outside 
airflows through simultaneous use of experiments 

estimating ventilation flow rates for past several years. 
The proposed model improved the prediction accuracy of 

　It is important not only to evaluate wind-driven 

evaluate the thermal comfort of occupants from the 

target to establish the evaluation of thermal comfort of 
occupants in wind-driven ventilation environment from 

In humid areas with high summer temperature, effective 
cross-ventilation can greatly improve the thermal comfort 

thermal comfort in the cross-ventilation environment 
is not firmly established. Multilateral evaluations are 

cross-ventilation environment.
　In the summer of 2005, the airflow features through 
the window configurations were measured at a training 
institute using four ultrasonic anemometers. Figure 2 
illustrates power spectrum curves for three types of 

spectrum than external airflow because the air velocity 
decelerated inside a room. Figure 3 illustrates the ratios 

with insect screen, lace curtain, fabric curtain or their 

Figure 2 Power spectra for three Figure 3 Ratios of power spectrum in Photo 1 Measurement of thermal comfort at a 
condominium
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Research on Design Wind Speeds
Masahiro Matsui, Associate Professor

　

buildings and urban environment". 
I am in charge of research on 
design wind speeds and evaluation 

   Although it is very important in 
the wind resistant design to set the 

the limited meteorological observation record. Therefore, 
it is necessary to model strong wind phenomena to 
achieve a more reasonable evaluation. Some ongoing 
researches are shown as follows.
Evaluation of design wind speed using typhoon 
simulation technique
　In Japan, due to their high wind speeds and large 

generating strong winds that need to be taken into account 

near metrological stations, so severe wind damage may 
occur without large wind speeds being observed. In order 

error), a typhoon simulation method was adopted for 
evaluating strong winds caused by typhoons. Figure 1 
outlines this typhoon simulation method. The pressure 
fields of typhoons are modeled by several parameters: 
central pressure depth, radius to maximum winds, moving 

speed, etc. The non-exceedance probability of strong 
wind in the target area is evaluated by generating virtual 
typhoons according to the results of statistical analysis 
of pressure field parameters. In the present study, some 
improvements were developed to improve the accuracy of 
typhoon simulation and to evaluate directional properties 
of extreme winds as well as wind speeds. A proper 

model was proposed that reproduced correlations between 

Figure 1 Outline of typhoon simulation

and lace-curtain indicated higher ratio of power spectrum 
than other window configurations. The characteristic 
length scale of eddies through the room became gradually 
smaller at internal points.
　In the summer of 2005, the convective heat transfer 
coefficients on human body and thermal comfort of 
occupants in the cross-ventilation environment were 
investigated at a condominium as shown in Photo 1. 

position on chairs under three types of airflows that are 
driven by wind force, air-conditioner unit or electric fan. 

warmth and chilliness and how they felt about thermal 
comfort during the experiment.  The thermal loss and 

surface was simultaneously measured using thermal 

votes by the occupants were investigated. It is expected 
that the general guideline of thermal comfort in cross-
ventilation environment can be obtained by modifying the 
current thermal environment indices.
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all typhoon pressure parameters. A database-assisted 
surface wind evaluation method was also proposed. 

effects were then studied using this improved simulation 
method. A concept for deriving a directional factor was 
also proposed.
Wind disaster investigation
　To mitigate wind-induced damage to buildings and 

disasters. A disaster results from interaction between 

only the characteristics of each factor but also know 
how they interact with each other. Field study enables 
us to investigate the comprehensive relations between 

program began, a lot of field investigations have been 

2003, many typhoon landings and tornadoes in Saga and 

prefecture in 2005. Typhoons induced the most damage 
of all wind climates, not only due to wind strength 
but also to the extent of the affected areas. Tornadoes 

attention.

　Tornadoes and downbursts are such local events that 
it is very unusual to catch theit resulting wind speeds at 
meteorological stations. Therefore, a device has been 
developed that generates a tornado-like flow in the 
laboratory, and resulting wind velocity distributions 

characteristics: the size of the core of the cyclostrophic 
flow affected by ground surface roughness and the 
maximum wind speeds generated close to the ground. 
The experimental results can be related to the evaluation 
of wind speeds of local weather disturbance. Research 
is continuing with a view to utilizing these experimental 
results in wind resistant design.

Wind Effects on Large Span Space Structures
Zhihong Zhang, COE researcher; Yukio Tamura, Professor

Wind-tunnel tests and wind-
induced vibration analysis on 
reticulated spherical domes
　

University to determine the wind 
effects on large-span structures. 
Twelve models were tested for 

suburban), as shown in Figs. 1 and 2. The models had 

distributions on spherical domes, including mean and 
standard deviation, are presented, as well as the effects on 

Figure 1  Dome model geometry Figure 2  Number of taps
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wind pressure distribution of wall-height-to-span ratio, 
rise-to-span ratio, terrain type and Reynolds number. 
The emphasis of this paper is on wind-induced vibration 
analysis. A new way is proposed for determining the 
special mode that contributes most to wind effects. This 
mode contributes not only mostly to background response 

　In order to find out this special mode, we checked 
the correlation coefficient between the dominant modes 

obtained by Proper Orthogonal Decomposition of the 
fluctuating pressure fields acting on the dome model 

integrally rises up. It should be pointed out that this mode 

structure type, rise-to-span ratio, boundary conditions 

shows the correlation between POD modes and vibration 

interesting.
Aeroelastic wind tunnel test on cable dome
　The cable dome was realized for the practical 
gymnastics and the fencing arenas for the Summer 

attractive geometry, more cable domes were constructed 
around the world, such as the Redbird Arena, the Sun 

　
been fabricated in the wind engineering research center of 
Tokyo Polytechnic University, and a series of structural 
tests on this model including construction analysis, modal 

conducted on the aeroelastic model. Dynamic instability 

statistical results of wind tunnel tests are presented, and 
the possibility of aeroelastic instability of the cable dome 
is discussed.

Figure
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