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PART A - RESEARCH RESULTS

A.1
Scientific Highlights

The main scientific achievements of the network project are in addressing some of the crucial deficiencies remaining in modelling of the traffic pollution in streets. The task of optimisation of the modelling methods was approached by combined use of

· Wind-tunnel experiments

· Field data (air quality and meteorological monitoring)

· Advanced CFD-modelling and

· Engineering (parameterised) models


The main problems were identified as being

· the traffic created turbulence and its influence on dispersion of pollutants in the street,

· the influence of thermal effects on flow modification within street canyons with special regard to low wind speed conditions,

· the sensitivity of the flow and turbulence characteristics to the architecture of the street and its surroundings,

· the fast chemical processes with special regard to NO-NO2 conversion,

· dispersion and transformation processes of Respirable Suspended Particulate matter (RSP).


Several wind-tunnel models were constructed with the purpose to make specialised studies of flow and dispersion conditions in streets or in order to provide data for testing the numerical models.


A physical model at 1:200 scale of the permanent street monitoring site Jagtvej in Copenhagen was built in co-operation between MIHU and NERI. Subsequently, the model was placed in MIHU’s wind tunnel, where several dispersion experiments were performed. The results were compared with those measured in the field by NERI. The agreement is generally fair with the exception of wind directions from about south-east. The reason for the deviations for this wind direction sector are not yet fully understood. In order to specify the effect of geometrical simplification on numerical model results, the Jagtvej study was repeated using another physical model with a spatial resolution in correspondence with common numerical grid models. Finally, wind tunnel measurements were carried out within which the representativeness of mean concentrations determined in the field was investigated.


Several specialised studies were performed at the wind-tunnel facilities at the University of Surrey and ECN. The groups at ECN and U. Surrey have completed a preliminary experimental investigation of the effects of large-scale turbulent structures in the free-stream flow impinging upon the shear layer separating at the upstream edge of a simple 2-D cavity simulated by a backward-facing step geometry. The work, carried out in the wind tunnel at ECN, has shown that this external large-scale turbulence does not penetrate through the shear layer into the recirculation region. However, it does cause a slight thickening of the boundary layer (depending on the degree of interaction) which leads to earlier reattachment downstream of the step. Upon conclusion of this part of the research it was decided not to continue this theme in the main measurements programme at U. Surrey, as was originally intended in the proposal. Rather, discussions between the partners led to a resolve that it was of more practical interest at present to focus on the key aspects of the effects of canyon geometry and wall/ground solar heating on the cavity flow regimes. As part of this phase of work a simple, variable width, 2-D street canyon, with a fixed depth of 106mm, has been installed in the low-speed Boundary Layer Wind Tunnel at U. Surrey. An appropriate boundary layer simulation, using a grid, fence and ground roughness has been developed, iteratively, and the boundary conditions for this oncoming flow have been measured. These have included; mean velocity and turbulence intensity profile development upstream of the canyon, length scales, spanwise uniformity and tunnel wall static pressure measurements. These test conditions have been given to the group at ECN who are co-ordinating the numerical modelling of this test case. Measurements of the mean velocity and turbulence intensity distributions within the canyon have so far been obtained for the geometries with streamwise length/depth ratios of 1 and 2. Measurements are about to commence with a ratio of 0.5. Much care and time have been taken to ensure good agreement between data obtained using conventional crossed hot-wire anemometry within the boundary layer and canyon shear layer and those measured using pulsed-wire anemometry within the canyon. The effects of the radiative heating of walls and ground on the flow field pattern in a street canyon had previously been investigated numerically by the group at ECN. This was undertaken in order to determine the threshold values of the wall Froude number characterising the transition between the typical flow regimes for a given geometrical aspect ratio of the street. A large, 285mm x 285mm (aspect ratio = 1) 2-D rectangular cavity model has been constructed at U. Surrey, in collaboration with the EnFlo laboratory under their EU TMR Large Facilities Grant. This model incorporates heating elements to examine the effects of wall heating. A number of test cases have been studied in the EnFlo Environmental Wind Tunnel using Laser Doppler Anemometry (LDA) covering the no-heating case and 4 different Froude numbers, namely 0.27, 0.70, 1.05 and 2.30, associated with leeward wall heating. The data are still being analysed but the results show a significant effect of the heating on the canyon flow regime over the range examined.


Numerical simulations performed by the team of ECN have shown that in non-isothermal conditions, a drastic transformation of the mean flow pattern, especially in low wind conditions (i.e., low Froude number), can be expected. This flow modification can result either in reduction or in acceleration of the street ventilation, the final effect depending on the temperature difference between the walls and the impinging flow conditions.


The U.Karlsruhe group has been evaluating the influence of vehicle motion influence on the transport and diffusion of car exhaust gases in street canyons. The studies were mainly performed in the atmospheric boundary-layer wind tunnel of Karlsruhe University. Additionally, numerical model, and field measurement data were employed for comparison and verification of wind-tunnel model results. This work was carried out in co-operation with NERI and ECN. It was found that moving vehicles in streets could essentially contribute to both average transport (advection) of pollutant along the line of traffic motion and to the lateral diffusion of pollutant substances. When the street comprises two lanes, with opposite directions of traffic, then the effect of organised transport vanishes, but the diffusion becomes stronger. In this case, the relative effect of ventilation by traffic with respect to the natural ventilation by the wind may be expressed within a comparatively simple similarity formulation.


A dimensionless parameter relating the wind- and vehicle-induced contributions to the turbulent diffusion in an urban street canyon was proposed in 1982 by E. J. Plate (UKARL) for wind-tunnel modelling purposes. The study within the TRAPOS framework has attempted to prove that Plate's parameter is a similarity number for the regimes of diffusion in street canyons. This was accomplished by joint analyses of data from UKARL wind-tunnel measurements, full-scale concentration measurements in urban streets by the NERI group, and numerical simulation data of TRAPOS group from ECN, Nantes, France. The results of the combined study generally confirmed the validity of the traffic-to-wind turbulence production ratio as a similarity number for a range of turbulent diffusion regimes in an urban street canyon with moving vehicles.


An intensive experimental campaign, URBCAP Nantes'99 (Importance of the urban canopy processes for understanding the distribution of air pollutants in the urban areas), was performed during 31 days in June/July 1999 in one section of Rue de Strasbourg, a highly trafficked street of Nantes city centre. The measurements covered pollution distribution (CO and NOx) within the street section and in the neighbourhood, as well as several wind flow and radiation budged parameters. Also, traffic composition and speed was monitored. The experiment was funded by the French programme PRIMEQUAL and involved several French research groups. In the framework of TRAPOS, the Nantes’99 experiment has been simulated in the atmospheric wind tunnel of the Institute of Hydromechanics (IHW) of Karlsruhe University. A fine resolution physical model was built in May-June 1999 and some measurements have already been performed. The data from this campaign have been processed and the documented database will be soon available to the TRAPOS modelling community. They will be used for study of the key elements of the Networks research activities, i.e.,

· the thermo-radiative budget of the street surfaces,

· the thermal convection induced by differential solar heating of street surfaces and its relative contribution to the street ventilation, compared to the dynamic convection,

· the turbulence production induced by vehicle motion,

· the pollutant transfer time within the street, as a key factor for determining the transformation of the primary pollutants emitted by the vehicles to the secondary pollutants at roof level.


The field measurements used so far within the TRAPOS Network have mainly originated from permanent Air Quality Monitoring Programmes operated in different European cities. Extensive use was made of measurements from two such sites:

· street Jagtvej in Copenhagen, Denmark and

· street Göttingerstrasse in Hanover, Germany.


Measurements from these sites were carefully analysed and used for model evaluations. For both of these street locations, physical wind-tunnel models were constructed. Both Jagtvej and the Göttingerstrasse data were analysed in terms of the influence of traffic motion on pollution dispersion in streets. Studies of the dependence of the measured concentrations on the wind speed have demonstrated the importance of the traffic induced turbulence. It was shown that neglecting this effect in the modelling of traffic pollution could lead to significant overestimation of the highest pollution concentrations occurring in a street. The team at MIHU initiated new field measurements in order to clarify the role of vehicle induced turbulence on pollutant dispersion in street canyons. These measurements are supplemented by wind tunnel measurements and the work is still ongoing.


The numerical models used within the Network comprise several advanced CFD models:

· CHENSI, a microscale model developed by the ECN group,

· The Stochastic Particle Dispersion model developed at ETHZ,

· CFX-TASCflow, a commercial fluid dynamics model applied by LHTEE,

· MIMO, a microscale model developed by LHTEE,

· MISKAM, a German microscale regulatory model.


Other models used within the Network are parameterised practical models, such as the Danish Operational Street Pollution Model, OSPM, and the UK ADMS-Urban model. It is the aim of the Network research efforts to improve the performance of these models using the results achieved within the Network project.


Through close co-operation between the LHTEE, NERI and ECN teams, an extensive CFD model evaluation study was organised within the TRAPOS Network. Also some groups from outside the Network participated in this study. In the framework of this project the selected CFD models were evaluated using well-defined test cases derived from wind tunnel experiments (University of Hamburg) and field measurements. For the later, measurements from the Göttingerstrasse site were used. The data were made available on the Web (http://www.dmu.dk/AtmosphericEnvironment/Trapos/Aveiro.htm). The study is still ongoing but some preliminary results presented during a specially organised workshop indicated that the applied models show, in general, a reasonable skill in predicting the main features of the flow and dispersion conditions but also some deficiencies were pointed out. Differences in model results were attributed to the different ways of implementing the boundary conditions in the individual models (especially regarding the wall conditions) and the various discretisation schemes adopted for the advection terms.


Another model intercomparison study, in which the TRAPOS teams participated, was the so-called “Podbielski exercise”. This study was organised by the German Research Foundation Projektträgerschaft "Baden-Württemberg Programm Lebensgrundlage Umwelt und ihre Sicherung" (BWPLUS). IBAL was responsible for implementation of the project, together with the collecting and processing of the results. The objective of this exercise was the determination of the uncertainties in estimation of traffic pollution in streets due to such factors as:

· use of different models, 

· application of the same model by different users, 

· use of different procedures for pre-processing of the available input-data and 

· use of different methods for post-processing of model output. 


Thirteen European modelling groups participated in this exercise. The results were presented and discussed at a specially organised workshop, organised and led by IBAL (http://www.dmu.dk/AtmosphericEnvironment/Trapos/podbielski.htm). The second phase in the “Podbielski exercise” is planned for the year 2000.


Improvement and optimisation of the methods used in practical application of traffic pollution models for air quality impact studies is one of the final goals of the Network. The group at IBAL has developed a practical method for prediction of higher concentration percentiles. The method was evaluated on data from several European cities. This work is especially relevant for implementation of the new EU Air Quality Directives. In co-operation with NERI, studies were performed on practical application of methods for modelling the effect of traffic induced turbulence on air quality in streets. 

A.2
Joint Publications and Patents

Joint publications (November 1997 – November 1999)


(The names of the network young researchers are underlined. The publications are listed in alphabetic order.)

Clai, G., Berkowicz, R., Düring, I., Ketzel, M., Lohmeyer, A., Moussiopoulos, N. and Papalexiou, S. 1999: Proposal for the calculation of the high percentiles of NO2 concentrations, necessary for the execution of EU directive 1999/30/EC. Contribution to the Sixth International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11–14, 1999 in Rouen, France. A joint presentation of IBAL, NERI and LHTEE.

Kastner-Klein, P., and Fedorovich, E. 1999a: Diffusion from a line source deployed in a homogeneous roughness layer: interpretation of wind tunnel measurements by means of simple mathematical models. Abstr. EC391 EUROMECH Colloq. on Wind Tunnel Modelling of Dispersion in Environmental Flows, 13-15 September, Prague, Czech Republic, 21-22. A joint presentation of ETHZ and U.Karlsruhe.

Kastner-Klein, P., and Fedorovich, E. 1999b: Wind tunnel study of concentration and flow fields near street canyon intersections. Abstr. EC391 EUROMECH Colloq. on Wind Tunnel Modelling of Dispersion in Environmental Flows, 13-15 September, Prague, Czech Republic, 23-24. A joint presentation of ETHZ and U.Karlsruhe.

Kastner-Klein, P., Berkowicz, R. and Plate, E. J. 1998: Modelling of vehicle induced turbulence in air pollution studies for streets. Accepted in Int. J. Environment and Pollution. A joint publication of U.Karlsruhe and NERI

Kastner-Klein, P., Fedorovich, E. and Berkowicz, R. 1998: Application of LDA technique to flow and turbulent diffusion diagnosis in a wind-tunnel model of urban street canyon with moving vehicles. Abstr. Workshop on Flow Diagnosis Techniques. 30 June – 3 July 1998, State Marine Technology University, St.Petersburg, Russia, p.15. A joint presentation of U.Karlsruhe and NERI.

Kastner-Klein, P., Fedorovich, E. and Rotach, M. W. 1999: Organised and turbulent air motions in a wind tunnel model of a street canyon with and without moving vehicles. Abstr. Sixth Intern. Conf. on Harmonisation within Atmospheric Dispersion Modelling, 11-14 October 1999, Rouen, France. . A joint presentation of ETHZ and U.Karlsruhe.

Kastner-Klein, P., Fedorovich, E., Sini, J.-F and Mestayer, P. G. 1999: Experimental and numerical verification of similarity concept for diffusion of car exhaust gases in urban street canyons. Submitted to Environmental Monitoring and Assessment. A joint publication of ETHZ, U.Karlsruhe and ECN.

Kastner-Klein, P., Sini, J.-F., Fedorovich, E. and Mestayer, P. G. 1999: Similarity concept for dispersion of car exhaust gases in street canyons tested against wind-tunnel and numerical model data, 2nd Int. Conf. on Urban Air Quality, Univ. of Madrid, 3-5 March 1999. A joint presentation of U.Karlsruhe, ECN and ETHZ.

Ketzel, M., Berkowicz, R. and Lohmeyer, A. 1999: Dispersion of traffic emissions in street canyons - Comparison of European numerical models with each other as well as with results from wind tunnel and field measurements. Contribution to Second International Conference on Urban Air Quality – Measurement, Modelling and Management, 3-5 March 1999 in Madrid. A joint presentation of NERI and IBAL.

Ketzel, M., Berkowicz, R., Müller, W.J. and Lohmeyer, A. 1999: Dependence of street canyon concentrations on above roof wind speed - Implications for numerical modelling. Contribution to the Sixth International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11–14, 1999 in Rouen, France. A joint presentation of NERI and IBAL.

Lohmeyer, A. , Bächlin, W. and Ketzel, M. 1999: The draft of the new German guideline VDI 3782/8 to model automobile exhaust diffusion. Contribution to Second International Conference on Urban Air Quality – Measurement, Modelling and Management, 3-5 March 1999 in Madrid. A joint presentation of NERI and IBAL. 

Ribeiro, J. C., Kastner-Klein, P. and Fedorovich, E. 1999: Wind tunnel study of flow fields in street canyons with moving vehicles. Abstr. Third SATURN Workshop, 23-24 September 1999, Aveiro, Portugal, p. 35. A joint presentation of ETHZ and U.Karlsruhe.

Savory, E. and Abdelqari, A., 1999: The effect of large-scale turbulent structures on a simple 2-D canyon-type flow. Submitted to Environmental Monitoring and Assessment. A joint publication of U.Surrey and ECN.

Savory, E., Abdelqari, A., Czech, M. and Toy, N., 1999: Influence of incident large-scale turbulent structures on the flow associated with a 2-D canyon flow, Proc 2nd Int Conf on Urban Air Quality Measurement, Modelling and Management, Madrid, March, pp 83-85. A joint presentation of U.Surrey and ECN.

Savory, E. and Abdelqari, A., 1999: The effects of perturbation on a simple 2-D canyon flow, Proc EUROMECH Colloquium 391 on Wind Tunnel Modelling of Dispersion in Environmental Flows, Prague, September. A joint presentation of U.Surrey and ECN.

PART B - COMPARISON WITH THE PROJECT PROGRAMME
B.1
Research Objectives

All the research objectives, as set down in the project programme of contract, are still relevant and achievable.

B.2
Methodological Approach and Work Plan


No significant changes in the general methodological approach are envisaged. The particular working methods are adjusted as needed according to the results obtained. 


Methodologically the work within the Network is divided into:

· field experiments, 

· wind-tunnel modelling, 

· CFD-modelling and 

· utilisation of practical parameterised models. 


The working methods applied currently by the different teams within the network are illustrated in the following diagram.
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Comments:


Due to the difficulties with appointment of young researchers, the team at TNO have not yet commenced their activities.


The main working objectives of the Network are:

· study of the flow and turbulence characteristics within and above urban streets,

· study of the sensitivity of the flow and turbulence characteristics to the architecture of the street and its surroundings,

· study of the thermal effects on flow modification within street canyons with special regard to low wind speed conditions,

· study of the traffic created turbulence and its influence on dispersion of pollutants in the street,

· study of the fast chemical processes with special regard to NO-NO2 conversion,

· study of dispersion and transformation processes of Respirable Suspended Particulate matter (RSP),

· practical implementation of traffic pollution models


Participation of the Network teams in realisation of these objectives is illustrated in the following table.

Research Task
Teams involved

Flow and turbulence characteristics within and above urban streets
U.Karlsruhe, ECN, ETHZ, MIHU, NERI,

Sensitivity of the flow and turbulence characteristics to the architecture of the street and its surroundings
MIHU, U.Karlsruhe, U.Surrey, ECN, LHTEE, NERI

Flow modification within street canyons due to thermal effects 
ECN, LHTEE, U.Surrey

The traffic created turbulence and its influence on dispersion of pollutants in the street,
U.Karlsruhe, NERI, ECN, MIHU, CERC, IBAL, ETHZ

Fast chemical processes with special regard to NO-NO2 conversion
LHTEE, ECN, NERI

Dispersion and transformation processes of Respirable Suspended Particulate matter (RSP)
NERI, IBAL

Practical implementation of traffic pollution models
IBAL, NERI, CERC


Comments:


Studies of dispersion and transformation processes of particulates are planned to be initiated during the third year of the network operation. Some preliminary studies of practical estimation of PM10 pollution were performed by IBAL.

B.3
Schedule and Milestones


The time schedule envisaged in the contract and the current progress are shown in the following table. Due to difficulties in recruitment of young researchers, the working activities related to Tasks 2 to 4 started later than envisaged in the contract. 

Time schedule envisaged in the contract

Task
First year
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Current schedule
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Task 1 Problem identification and definition of working procedure

a) selection of the models and modelling methods to be studied

b) identification of the main unresolved questions

c) inventory of the available experimental data

Task 2 Model evaluation and inter-comparison

a) model tests using experimental data (field and wind tunnel)

b) inter-comparison between models

Task 3 Evaluation of the results

Task 4 Optimisation of the modelling methods

B.4
Research Effort of the Participants
Participant
Professional Research Effort 

(man-months)

on the Network Project
Comments


Professional research effort so far
Foreseen in the contract1


1. NERI
30
36
Network coordinator. More work effort than foreseen in the contract.

2. U.Surrey
19
32


3. U.Karlsruhe
20
30


4. ETHZ
17
33


5. ECN
24
42


6. IBAL
12
30


7. LHTEE
26.5
42


8. CERC
13
30


9. TNO
1.1
48
No research activities within the Network yet. Non young researchers employed. 

10. MIHU
40
47


TOTAL


202.6
370


1Total for the duration time of the Network

B.5
Cohesion with Less Favoured Regions

Two network partners are from less favoured regions of the community:

Aristotle University of Thessaloniki (LHTEE/AUT), Thessaloniki, Greece

Ingenieurbüro Dr.-Ing. Achim Lohmeyer (IBAL), Radebeul, Germany


Both these teams are fully integrated within the Network, such that the young researchers employed by these Partners, as well as the scientists-in-charge, have been playing leading roles in organisation of the Network’s activities.

B.6
Network Organisation and Management

The exchange of the results and data takes mainly takes place by electronic means. A co-ordination group consisting of leading senior scientists from each of the Participants is responsible for implementation of the research results and the co-ordination of the work performed by the visiting scientists.


The network has established a home page (http://www.dmu.dk/AtmosphericEnvironment/trapos), where the working programme of the Network and the Participants are presented. The home page also contains information on special network events and short descriptions of the models used within TRAPOS with links to the relevant institutions. Some selected publications of the Participants are available for downloading from the site. The home page is also used for advertisement of the available positions within the Network.


Four network meetings have been organised so far.


The first meeting took place in Brussels on January 29-30, 1998. This was a kick-off meeting, where the working plan and the methodology were discussed.


The second meeting took place at the University of Hamburg on August 28, 1998. The meeting was mainly devoted to the discussion of the subject related to one of the Network activities - the traffic created turbulence. During the meeting, a presentation of the wind-tunnel model of the monitoring site, Jagtvej, was also organised.


The Network co-ordination meeting took place in Madrid on March 4, 1999, in connection with The Second International Conference on Urban Air Quality. The meeting was devoted to discussion of the progress in employment of young visiting researchers, preparation of the Mid-term evaluation and planning of the future Network activities.


A TRAPOS workshop was organised in Aveiro, Portugal on August 22-25, 1999 in connection with the 3rd SATURN Workshop. The main topic of the meeting was presentation and discussion of the CFD modelling study conducted within TRAPOS. The second subject of the meeting was the discussion of methods used for measurements and modelling of the traffic induced turbulence.


Because these Network meetings were organised to coincide with other major events related to air pollution modelling, the meetings were also open to participants from outside the Network. Hence, about 20 to 30 persons were present at each of the meetings. The majority of the TRAPOS research groups also participated in the workshop on the “Podbielski exercise” which was organised in connection with the 6th International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11 - 14, 1999 in Rouen, France.


Beside the regular meetings, several short visits of scientific staff members to other Participants were organised either for exchange of information, to conduct an experiment or for preparation of a publication.

B.7
Connections to Industry


Due to the special character of the network research subject, there is no direct connection to the industry. However, the results of the Network activities are utilised within the field of Air Quality Consulting. The findings of Matthias Ketzel, the young researcher employed by NERI, were used by IBAL and the company SFI GmbH, Software für Immissionsberechnungen, Karlsruhe, to show the deficits to the developer of the model, and to change their previous method to set up the grid for calculations with MISKAM. MISKAM is a German regulatory model used for traffic pollution assessment. The findings of Giulia Clai from IBAL and Matthias Ketzel were used to review and to improve practical modelling methods used by IBAL in environmental impact assessments. This concerns methods to calculate higher percentiles and to consider the traffic induced turbulence in dispersion modelling. Mentioned should also be made of the involvement of TRAPOS researchers in large European programmes on Air Pollution Abatement and Legislation, such as the European Commissions AutoOil II Programme.

PART C - TRAINING

C.1
Employment of Young Researchers

In the table below the current employment of the Young Researchers is summarised. The man-months efforts financed by the contract refer to the end of the second reporting period, i.e. October 31, 1999. For several of the Young Researchers the contract period extends beyond this date. The current employment of the Young Researchers within the Network, taking into account contracts signed so far, corresponds to 191 man-months.

Participant
Young researchers financed by contract so far

(man-months)


Contract deliverable of young researchers to be financed by the contract (man-months)




Pre-doc

(a)
Post-doc

(b)
Total

(a + b)
Pre-doc

(a)
Post-doc

(b)
Total

(a + b)

1. NERI
12
0
12
0
24
24

2. U.Surrey
12
3
15
0
24
24

3. U.Karlsruhe
13
1
14
6
18
24

4. ETHZ
0
13
13
0
24
24

5. ECN
0
10
10
0
24
24

6. IBAL
5
0
5
0
18
18

7. LHTEE
0
21
21
0
30
30

8. CERC
0
9
9
0
24
24

9. TNO
0
0
0
0
36
36

10. MIHU
0
17
17
12
24
36

TOTAL

 
42
74
116
18
246
264


The process of recruitment of young researchers was much slower than expected. At the end of the first reporting period (October 1998) only 4 Young Researchers were employed by the network. The situation has improved significantly during the second year. For several of the Partners the employment rate is, however, still well below the value that one should expect at the present stage of the network operation, i.e., 2/3 of the contractual obligations. It should also be mentioned that special difficulties were encountered with recruitment of visiting young researchers at the post-doctoral level.


The vacant positions were published on the CORDIS home page and the TRAPOS home page. Furthermore, the positions were announced on widely used job-announcement sites. However, the most frequently used method was by personal communication within the relevant scientific community.

C.2
Training Programme


The Young Researchers employed by the network are fully integrated into the Partners’ teams. Significant advantage was taken of the common research goal of the Network, so exchange of experience and results across the teams is very good. The young researchers from the Network teams participate in joint activities, such as model intercomparisons and organisation of specialised workshops. Several of the young researchers represented the Network at major European conferences on Air Pollution Modelling. Advantage was also taken of the multidisciplinarity of the research project. The young researchers participate in activities across the network teams comprising such disciplines as, wind-tunnel modelling, field experiments, CFD-modelling, data analysis and application of practical air pollution models. The young researchers are often also responsible for contacts to research groups or environmental organisations from outside the Network. Finally, it should be pointed out that participation in the TRAPOS Network has given the young researchers a unique opportunity for extensive contacts with the broad European Air Pollution research community. 

C.3
Factual Information on the Young Researchers

Name
Natio-nality
Age at time of appoint-ment
Likely appointment period
Category of researcher
Scientific speciality
Place and country of work
Previously at another Partner

Silvana Di Sabatino
IT
30
2.1999-2.2000
Post-doc.
E-21
CERC, GB


Petroula Louka
GR
29
1.1999-11.2000
Post-doc.
E-21
ECN, FR


Petra Kastner-Klein
DE
32
5.1999-11.2000
Post-doc.
I-21, E-21
ETHZ, CH
U.Karlsruhe

Jana Lataste
CZ
32
9.1998-2.1999
Post-doc.
E-21
ETHZ, CH


Giulia Clai
IT
32
6.1999-6.2000
Pre-doc.
P-99, E-21
IBAL, DE


Peter Sahm
DE
34
2.1998-8.2000
Post-doc.
E-21, M-45
LHTEE, GR


Emmanuel Le Huu Nho
FR
34
2.1999-12.1999
Post-doc.
I-21
MIHU, DE


Christian Chauvet
FR
27
3.1999-3.2000
Post-doc.
I-21
MIHU, DE


Matthias Ketzel
DE
30
9.1998-10.20001
Pre-doc.
E-21
NERI, DK
IBAL

Jose Ribeiro
PT
30
2.1999-1.2000
PhD-stud.
E-24, I-21
U.Karlsruhe, DE


Emmanuel Guilloteau
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1Two appointment periods: Sep. 1998 – Sep. 1999 and May 2000 - Oct. 2000.

2Parttime appointment (@50%)

PART D - SKETCHES OF THE YOUNG RESEARCHERS

Silvana Di Sabatino - CERC, UK

Scientific background


I obtained a degree in physics (Laurea) at Bologna University in July 1995 by discussing a research thesis on the analysis and modelling of non-homogeneous turbulent flows and their application to the atmospheric boundary layer (Di Sabatino, 1995). Since then I have been working on data analysis, both from wind tunnel and field experiment, of mean airflow and turbulence in complex terrain (Maurizi et al 1997, Di Sabatino et al 1996). In particular, my research activity focused on the effect of slope and roughness changes on the vertical structure of the stable boundary layer (Di Sabatino et al. 1997a, 1997b). This activity was carried out at two Institutes of the Italian Research Council, CNR: FISBAT (now ISAO), Bologna and ISIAtA: Lecce, at the Finnish Meteorological Institute (Meteorological Research Division), Helsinki and at Risø (Department of Atmospheric Physics and Wind Energy), Roskilde. 

Activities in the Network


Since 1st February 1999 I have been involved in work conducted at CERC within the TRAPOS Network. My main responsibility is to carry out the research activity for which CERC is in charge inside the Network. In particular, the research aims to achieve a better understanding of the physics of pollutant dispersion in an urban environment at low wind speed. The simple models developed under this study will be implemented in the operational dispersion model ADMS-Urban and evaluated in a formalised and structured way. Up to now my experience at CERC has been very positive. The frequent discussions and exchange of ideas with Drs Carruthers and Britter have had fruitful feedback on my overall activity. The technical assistance given by my colleagues at CERC on aspects of ADMS-Urban has made my work most productive. So far I have not had many links with the other groups in the Network and to improve this aspect will be one of the aims of my future activity.

References

Di Sabatino, S. (1995). "Analisi e modellistica di flussi turbolenti non omogenei con riferimento allo starto limite atmospferico". Tesi di Laurea, Bologna University.

Di Sabatino S., B. Tammelin and F. Tampieri (1996): "Measurements of wind profiles and turbulence features in the stable boundary layer". BOREAS III Conference on Energy Prediction and Production in Cold Climate, Saariselka (Finland), March 19-22, 1996, p. 257-261. 

Di Sabatino S., B. Tammelin, F. Tampieri and F. Trombetti (1997a): "Coastal wind profiles in stable conditions". Wind Engineering, Vol.XXI N. 3, 181-196. 

Di Sabatino S., B. Tammelin, F. Trombetti F. and F. Tampieri (1997b): "The vertical structure of the stable boundary layer over small topographic features". Wind Engineering and Industrial Aerodynamics, 74-76, 199-208.

Maurizi A., S. Di Sabatino, F. Trombetti and F. Tampieri (1997): "A method of analysis for turbulent flows using the streamline coordinate system". Boundary-Layer Meteorol. 82, p. 379-397.

Petroula Louka – ECN, FR

Scientific background


1988-1992: Physics degree, University of Ioannina, Greece.


1993-1994: MSc in Applied and Agricultural Meteorology, Department of Meteorology, University of Reading, UK.


1995-1998: PhD in Meteorology at the Department of Meteorology, University of Reading, UK. The topic of the thesis was ‘Measurements of airflow in an urban environment’ and was focused on the study of the mean airflow and turbulence within and above an urban street via specially developed experimental techniques and supported by computational analysis.


August-December 1998: Post doctoral research assistant, the Department of Meteorology, University of Reading, UK.


Since January 1999 young researcher in the frame of TRAPOS at ECN, France.

Responsibilities in the Network


(a) Simulation of the airflow developing within a street canyon for different street geometries using the model CHENSI of the ECN group. (b) Study the effect of the developing flow on dispersion of vehicular exhausts. (c) Validation of the model CHENSI using wind-tunnel and full-scale experimental data. (d) Comparison of the model output with the results of other groups in the network. (e) Simulation of the airflow within a street canyon resulting from the different heating of the walls of the canyon. (f) Be the main contact of ECN with the other groups of the network.

Experiences


(a) Gain knowledge in computing fluid dynamics. Having a strong experimental background this post gives me the opportunity to gain experience in using and developing CFD codes. (b) Interaction with other groups in the network. This is developed initially through the intercomparison of the results of the codes CHENSI (of ECN), TASCFLOW (of LHTEE/AUT) and MISKAM (of NERI), as well as through the use of the wind-tunnel data taken by the teams of the University of Surrey and University of Karlsruhe. As a result a first CFD modelling exercise was defined for a single cavity, two dimensional multiple street canyons and a full-scale case, and was published in the web site of the network for the participation of other groups. (c) Attend conferences, meetings and workshops. In particular, the 2nd International Conference on Urban Air Quality, in Madrid 3-5/3/99 during which the 3rd TRAPOS meeting took place, the 4th TRAPOS meeting and the 3rd SATURN workshop in Aveiro 22-25/8/99 and the 6th International Conference o Harmonisation within Atmospheric Dispersion modelling for Regulatory Purposes in Rouen 11-14/10/99.

References

P.Louka, S.E.Belcher, R.G.Harrison, 1999, Coupling between airflow in streets and the well-developed boundary layer aloft. To appear in Atmos. Env.

P.Louka, R.G.Harrison, S.E.Belcher, 1998, Modified Street Canyon Flow. J. Wind Eng. Ind. Aerodyn. 74-76, 485-493.

Petra Kastner-Klein – ETHZ, CH

Scientific background


Study of Physics at the University of Karlsruhe, Germany, Diploma in 1993.


1993-1999: Research Associate at the University of Karlsruhe. Responsible for several wind - tunnel studies of atmospheric pollutant dispersion in urban canopies, the modification of wind field by surface roughness and buildings and the influence of vehicle motions on flow field and dispersion characteristics in street canyons. 


July 1999: Defence of doctor thesis “Experimental investigation of fluid mechanical transport processes in street canyons” at the faculty of Civil engineering, University of Karlsruhe.


Since May 1999: young visiting researcher at the TRAPOS group ETHZ

Responsibilities in the network


(a) Development of simple algorithms for length and velocity scales within typical European cities on the basis of: Analysis of existing wind–tunnel data on flow field in urban areas and comparison with full–scale data. Co-ordination and analysis of additional wind – tunnel experiments at the TRAPOS group U.Karlsruhe. (b) Improvement of vehicle induced turbulence parameterizations in street canyon models. (c) Description of wind–tunnel studies and data sets for the exchange with groups doing numerical modelling. 

Experience


The TRAPOS network covers the whole range of tools applied for dispersion studies in urban areas. It gives therefore very good opportunities for exchange of knowledge and data sets. In my particular case I benefit from the experience in field measurements and full–scale data sets at ETHZ and the co-operation with the TRAPOS groups U.Karlsruhe, ECN and NERI. The comparison of wind–tunnel data sets with full-scale data could be started and the co-operation with U.Karlsruhe allowed an extension of the wind–tunnel database. A step forward in description of urban wind field characteristics relevant for dispersion modelling is feasible during my stay at ETHZ. Furthermore the co-operation with NERI gave new ideas for the parameterization of vehicle induced turbulence in street canyon models.

References
P. Kastner-Klein, E. Fedorovich, M.W. Rotach, 1999: ‘Organised and turbulent air motions in a wind tunnel model of a street canyon with and without moving vehicles’, Proceedings of 6th International Conference on Harmonisation within Atmospheric Dispersion Modelling, 11-14 October, Rouen, France.

Giulia Clai - IBAL, DE

Scientific background


I graduated on December 1995 at the Bologna University, title of dissertation: "Prima analisi di dati di inquinamento atmosferico urbano prelevati dalla rete bolognese S.A.R.A." (First Analysis of Urban Atmospheric Pollution Data in the Bologna Area Recorded by the Bologna S.A.R.A. Network), supervisor: Prof. S. Tibaldi. From December 1995 until September 1997 I collaborated with the Atmospheric Dynamics Group at Department of Physics, Bologna University. During this period I have got experience in analytic statistics and modelling. In October 1996 I attended the “Analisi Statistica di Dati a Struttura Spazio-Temporale” (Statistical analysis of space-time data) course, CILEA, Milan, Italy. From October 1998 to May 1999 I took part in the European project COLOMBO at ENEA, Bologna (National Institution for Energy and Environment). In the frame of COLOMBO project I made the visualisation tool.

Experience in the TRAPOS network


From June 1999 I am employed in the frame of the EU-network TRAPOS at IBAL in Dresden. There I calculated the relationships between 99.8 and 98 percentiles for NO2, NOx and PM10 (in progress) which were used for evaluations in several IBAL projects (*) whose aim was to look for methods to answer the EU Directives 96/62/EU and 1999/30/EU and to estimate the immission values in and nearby streets. I participated at the 6th International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes in Rouen, presenting the paper: ''Proposal for the Calculation of the High Percentiles of NO2 Concentrations, Necessary for the EU Directive 1999/30/EC''. Later results on the same subject concerning NO2, NOx and PM10 were presented at the two following meetings in Germany: "D-A-CH-NL-H-Meeting of Forschulungsgesellschaft für Straßenß und Verkehrswesen", Berlin October 20-21, 1999, "MluS meeting in the Federal Ministry of Traffic", Bonn October 26, 1999, and in the short communication "Bestimmung Höher NO2-Perzentilwerte für die Umsetyung der EU-Luftqualitäts-Rahmenrichtlinie" (in progress). I did the data analysis of the Podbielski exercise results, presented by Dr.-Ing. A. Lohmeyer at 6th International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes.

(*)Projects in which I participated

Project 2213, "Neubau der S 36 Ortsumfahrung Nossen. Lufthnygienisches Gutachten", customer: Straßenbauamt Meißen, August 1999.

Project 2220, "Ausbau der B 101 in Grossenhain Lufthygienisches Gutachten Nachtrag Untersuchungen des Istzustandes und Nullfalles sowie Betroffenheitsanalyse", customer: Straßenbauamt Meißen, October 1999.

Project 2179_EG, "Neubau der B 173, OU Kesselsdorf, 1. Bauabschnitt Beurteilung der Schadstoffbelastung nach der EG-Richtlinie 96/62/EG sowie der 1. und dem Entwurf der 2. Tochterrichtlinie", customer: Straßenbauamt Dresden, November 1999.

Project 2225, "BAB A17 Dresden - Bundesgrenze D/CR, Verkehrseinheieit 391/2, Planfeststellungsabschnitt 2, Luftschadstoffsonderuntersuchung bzgl. Richtlinie 1999/30/EU, Customer DEGES, in progress.

Peter Sahm - LHTEE, GR

Scientific background


I am currently employed at the Laboratory of Heat Transfer and Environmental Engineering, Aristotle University Thessaloniki (LHTEE/AUT) as a visiting researcher in the frame of TRAPOS. My appointment will cover the period 1.Feb.1998-31.Jul.2000.  I studied mechanical engineering in Kaiserslautern and Karlsruhe. Since 1991 I am working in the field of photochemical air pollution as a modeller and researcher. During 1995 I was a visiting scientist at the Polytechnic University of Catalunya under the auspices of the Human Capital and Mobility programme “Access to supercomputing facilities for European researchers”.


PhD 1997 in the field of mesoscale air pollution modelling at the University of Karlsruhe in collaboration with the Aristotle University Thessaloniki. The work concerned the coupling of the prognostic mesoscale model MEMO and the photochemical dispersion model MARS as parts of the European Zooming Model System (EZM). My research concentrated on the influence of coupling the equations of motion for air from species continuity equations with regards to both, the effect of urban pollutants on the incoming solar radiation and the temporal resolution of meteorological data on the dispersion and transformation of reactive species in local circulation systems.

Experience in the TRAPOS network


Within TRAPOS, I am involved in the adaptation of chemical modules for smaller scales and will prepare and perform simulations for case studies in collaboration with related teams in the TRAPOS Network. The former work led to a joined presentation at the “Technology CFD User Conference”, 19-20 May 1998, Unterhaching, Germany, entitled “Development and Application of a Source Code Interface Module in CFX-TASCflow for the Simulation of Unsteady Chemical Reactions in Street Canyons”. The latter case studies include the “Podbielski Exercise”, where I participate by applying the MIMO model to the particular street canyon case. As a positive experience among others I have to mention my participation at the 6th International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11 - 14, 1999 in Rouen, France, where a first workshop on the “Podbielski Exercise” was held to discuss the results and the procedures. I will be also involved in the development of a multiscale model cascade that will simulate the interactions from regional scale to microscale. 


As a drawback I have to mention the limited computer resources available at the LHTEE, which often result in a loss of efficiency when applying and improving the computer-time intensive CFD codes.

Christian Chauvet - MIHU, DE

Scientific background


I am French citizen and I am currently working at the Meteorological Institute, University of Hamburg, (Germany), where I am investigating the vehicle emission in urban area through wind-tunnel simulations.


During my PhD, completed in November 1998 in the climatic wind-tunnel of the C.S.T.B. of Nantes (France), my research focused on the water spray and splash thrown up by heavy road vehicle on rainy days. I also studied different part of the car aerodynamics for different European automotive partners.

Experience in the TRAPOS network


In the TRAPOS network, I am in charge of pollutant dispersion measurements within the urban canopy layer. The comparisons of model results with independent field data or results of physical dispersion modelling in boundary layer wind tunnels still show significant discrepancies in the results of a numerical simulation and physical reality. My first task was the improvement of the quality of the wind-tunnel measurements. For that I developed a simulation procedure which provides repeatable results for the measurements in city model at the scale 1:200 of Jagtvej and Podbielskistrasse. The car emissions were simulated by a continuous line source. The second subject of my work was to figure out where the difference between field measurement, wind-tunnel data and numerical calculation comes from. I studied the effect of model simplification due to the adaptation of the town architecture to the numerical grid. These measurements are taking as part of the Podbielskistrasse exercise, and the first part of them were presented in the Euromech Colloquium “ Wind tunnel modelling of dispersion in environmental flows” in September 1999 in Prague (Czech Republic).

Matthias Ketzel - NERI, DK

Scientific background


1988 - 1992: University of Technology Dresden (Germany): studies of physics


Since 1993: Member of the scientific staff of IBAL, Radebeul (Germany), experiences in almost all working fields of IBAL, project management from the first contact to customers up to public presentation and discussion. Main working field: numerical atmospheric dispersion modelling.


1996-1998: Manager of IBAL in Radebeul


1998-1999: Appointment at NERI within the frame of TRAPOS

Responsibilities in the network


My work at NERI comprises several fields:


1. Validation and sensitivity studies with the numerical models MISKAM and OSPM, inter-comparison of these models, comparison with wind tunnel and field data. The results were used by IBAL and the company SFI GmbH, to show the deficits to the developer of the model, and to change their previous method to set up the grid for calculations with MISKAM. 


2. Analysis of several field experiments in order to study the effect of traffic induced turbulence and to find implications for practical numerical street pollution models The findings were used to review and to improve practical modelling methods used by IBAL in environmental impact assessments.


3. Participation in the PODBI exercise with MISKAM calculations. Together with IBAL: preparation and organisation of the PODBI workshop in Rouen. A first step in the PODBI exercise could be finished, what is post processing and comparison of the submitted home works of all participants, presentation at the workshop, mailing of the results to the participants.


4. Co-operation with ECN and LHTEE for preparation of the CFD comparison exercise. Responsible for the test case ‘Göttinger Straße’ (case definition and data processing). Participation in this exercise with MISKAM calculations.


5. Under leadership of IBAL: working on proposals for estimation of high NO2 percentiles and PM10 concentrations. Development of a practical method for prediction of higher concentration percentiles.

Experiences


My personal experiences during the TRAPOS appointment are very positive. I had the possibility for many fruitful scientific contacts and co-operations both at the host institution (NERI) and with several other groups of the network. I am content with the outcome of the research work within TRAPOS (see activities and publications). For my personal feeling and as I can judge from the response during the workshops and conferences, we are dealing with interesting topics and questions of high practical relevance. 

Special activities: visits / meetings / conferences.


Visit in Hamburg (Nov. 98) to discuss results of wind tunnel measurements for Jagtvej and Göttinger Str. and the comparison with field and numerical data.


Participation in the 2nd Int. Conf. on Urban Air Quality, 3-5 March 99, in Madrid and the 3rd TRAPOS meeting during this conference. Paper presentation.


Participation at the IBAL Workshop in Karlsruhe (7-8 May 99) to present and discuss his work experiences in the handling and the validation of MISKAM.


Meeting with Antje Moldenhauer (IBAL) in Dresden (May 99) to discuss results of validation procedures for MISKAM.


Participation of NERI with two models (MISKAM and OSPM) in the Pobielski exercise.


Meeting with the groups from Nantes and Greece in Thessaloniki, 1-3 June, 1999 to discuss results of the 'TRAPOS CFD comparison exercise' and to prepare the TRAPOS workshop in Aveiro.


Presentation of results for the Göttinger Strasse case (within the CFD comparison exercise) at the TRAPOS Workshop in Aveiro, 22-25 August, 1999.


Meeting with Wolfgang J. Müller (NLÖ, Hannover) and Achim Lohmeyer (IBAL) in Karlsruhe (Sept. 99) to prepare the PODBI Workshop in Rouen.


Participation in the Sixth International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11–14, 1999 in Rouen, France. Paper presentation both during the conference and the PODBI Workshop.

Publications during TRAPOS appointment

Ketzel, M. , Berkowicz, R. and A. Lohmeyer (1999): Dispersion of traffic emissions in street canyons - Comparison of European numerical models with each other as well as with results from wind tunnel and field measurements. Contribution to Second International Conference on Urban Air Quality – Measurement, Modelling and Management, 3-5 March 1999 in Madrid. 

Lohmeyer, A. , Bächlin, W. and M. Ketzel (1999): The draft of the new German guideline VDI 3782/8 to model automobile exhaust diffusion. Contribution to Second International Conference on Urban Air Quality – Measurement, Modelling and Management, 3-5 March 1999 in Madrid. 

Matthias Ketzel, Ruwim Berkowicz, Wolfgang J. Müller, and Achim Lohmeyer (1999): DEPENDENCE OF STREET CANYON CONCENTRATIONS ON ABOVE ROOF WIND SPEED - IMPLICATIONS FOR NUMERICAL MODELLING. Contribution to the Sixth International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11–14, 1999 in Rouen, France.

G. Clai, R. Berkowicz, I. Düring, M. Ketzel, A. Lohmeyer, N. Moussiopoulos and S. Papalexiou (1999): PROPOSAL FOR THE CALCULATION OF THE HIGH PERCENTILES OF NO2 CONCENTRATIONS, NECESSARY FOR THE EXECUTION OF EU DIRECTIVE 1999/30/EC. Contribution to the Sixth International Conference on Harmonisation within Atmospheric Dispersion Modelling for Regulatory Purposes, October 11–14, 1999 in Rouen, France. 

José Carlos F.C.Ribeiro - U.Karlsruhe, DE

Scientific background


My scientific background consists of a Technological Physics Engineering degree and a MSc. Degree in Mechanical Engineering, both degrees by Instituto Superior Tecnico of the Technical University of Lisbon, Portugal. Presently I am undertaking PhD. studies in Mechanical Engineering Department of Instituto Superior Tecnico of the Technical University of Lisbon, Portugal.

Responsibilities in the network


The experimental work performed by me for the TRAPOS project was done in the atmospheric boundary layer wind tunnel of the IfH and was divided in 3 different parts: i) flow measurements, using Laser Doppler Anemometry (LDA), in street canyons with different geometries and roof shapes; ii) concentration measurements in street canyons with moving vehicles: iii) flow measurements, using LDA, in a scaled model of the city of Nantes, France.

Emmanuel Guilloteau – U.Karlsruhe, DE

Scientific background


I completed in September 1999 my Ph.D. work in the Fluid Mechanics Laboratory in Nantes (France), which is a TRAPOS network partner.


My Ph.D. work has given me a good background of the urban canopy physics, of the exchanges within the urban surface layer and of the pollutant dispersion within and above the streets. In order to propose an urban soil representation for sub-meso scale models, I studied in detail the Monin-Obukhov similarity theory, on which exchanges between ground and atmosphere are based. I also proposed, in collaboration with Dr. Patrice Mestayer, a first urbanisation of the rural soil model of the French communal model SUBMESO. In order to propose a first parametrisation of the momentum exchanges between ground and atmosphere, I also simulated flows around urban canopy elements (stylised buildings with different roof shapes) with a new version of the code CHENSI, that I personally developed. This has given me a particular background in CFD modelling.


That is the reason why I am now working at the University of Karlsruhe since 1st October. Indeed, Dr. Petra Kastner-Klein made in the boundary layer wind tunnel of the University of Karlsruhe measurements on idealised street-canyons. The first part of my work is to compare these measurements with numerical results stemming from the new version of the code CHENSI. This could allow to study some effects of the physical modelling with wind tunnels (e.g. limitation of the dimensions, presence of boundaries) as well. The second part of my work will be (the evaluation and) the use of a commercial CDF code to simulate flows in Rue de Strasbourg (Nantes) and to compare the results with the measurements made in situ and in the boundary layer wind tunnel of the University of Karlsruhe.


Moreover I will be the temporary TRAPOS correspondent for the University of Karlsruhe.

Anke Kovar-Panskus – U.Surrey, GB

Scientific background


I was born on 13th of March 1968 in Hamburg / Germany. I passed my A-Levels in 1987 in Hamburg. In the same year I started a 2-year apprenticeship in an Import-Export Company as a sales person. I worked in that same company for another 9 months as the person responsible for pharmaceutical raw materials and food additives.


As I was still interested in the physics of atmosphere I studied Meteorology at the University of Hamburg (1990-1996). The topic of my final year project was in the field of fluid mechanics; a comparison of boundary layers in the wind tunnel and in nature. I conducted field measurements on a Radio-Sending-Tower in Hamburg. On 3 different platforms in 50 m, 110 m, and 175 m I installed Ultra-Sonic-Anemometers (Company METEK) with which I measured all 3 wind-components with a time resolution of 5 Hz over a time period of 3 weeks. The results gained here were compared with measurements taken in the wind tunnel under the same conditions regarding boundary layer and roughness. Some further experiments, e.g. pressure distributions on the surface of a cube under different incidence angles, in the wind tunnel were also conducted with respect to quality assurance.


In January 1997 I started my PhD on an improvement of the physical modelling of car-induced-turbulence in small scale wind tunnel models. I conducted a series of wind tunnel experiments and developed an improved method which enabled the effects caused by car traffic in street canyons to be incorporated into wind tunnel models at different scales. I am currently writing up my PhD thesis which I plan to submit next year. My contract in Hamburg ended in July 1999 and I then took up a post within TRAPOS at University of Surrey.

Work within the TRAPOS project


Since joining the TRAPOS project at surrey in August 1999 the aim of my work has been to investigate the flow in a 2-D canyon cavity and its variations with changing aspect ratio. The research is also providing data sets for validation of numerical models being developed by other TRAPOS groups.

Work experiences at the University of Surrey


The positive aspects in general are the new experiences within a new institute in a foreign country. I especially like the project work here which allows me to learn and apply a new measurement technique and system. I also consider it a great opportunity to have the possibility of participating in all kind of lectures as well as teaching undergraduate students about the fundamentals of wind tunnel experiments during their laboratory classes.

References

Kovar-Panskus, A., B. Leitl, J. Liedtke, M. Schatzmann (1998): “Physikalische Modellierung von Kfz-Emissionen unter Berücksichtigung der Kraftfahrzeug-induzierten Turbulenz”, Annalen der Meteorologie (37), Offenbach am Main 1998 Selbstverlag des DWD

Kovar, A., B. Leitl, J. Liedtke, M. Schatzmann (1999): “Physical Modelling of Vehicle Emissions in Respect of Car-Induced-Turbulence”, Proceedings of EUROTRAC Symposium 1998, Editors: P.M. Borrell and P. Borrell, WITpress, Southampton, 1999

Kovar-Panskus, A., B. Leitl, M. Schatzmann (1999): “Modelling of Car-Induced-Turbulence in a Boundary Layer Windtunnel”, Proceedings of EUROMECH, Prague 1999

Schatzmann, M., J. Liedtke, B. Leitl, A. Kovar (1999): “Modelling and Validation in an Urban Environment”, Proceedings of EUROTRAC Symposium 1998, Editors: P.M. Borrell and P. Borrell, WITpress, Southampton, 1999

Chauvet, C., B. Leitl, A. Kovar-Panskus, M. Schatzmann (1999): “Experimental Investigation on Differences in Results from Microscale Dispersion Modelling due to Geometrical Simplification”, Proceedings of EUROMECH, Prague 1999

Kovar-Panskus A., B. Leitl, M. Schatzmann (2000): “Derivation of an Improved Modelling Technique to Simulate Car-Induced-Turbulence at Small Scales for Wind Tunnel Measurements“, in preparation for Atm. Env.

Michael Czech – U.Surrey, GB

Scientific background


I was born on the 22nd July 1971 in Nuremberg, Germany. After finishing my A-levels in Kulmbach and doing the compulsory National Service as a truck driver, I started a course in production engineering at the University of Erlangen-Nuremberg. I chose mechanics as the main subject which was also topic of my final year project dealing with the problem of flexible section bending with a polyurethane pad. This project, extending over a period of 6 months, involved both experimental work and the development of software. After finishing these studies I worked for two more months at the University in the same field and then started a PhD at the University of Surrey on 1st January 1997. The topic of the PhD is the experimental and numerical investigation of flow fields in 3-dimensional rectangular cavities subjected to a low subsonic turbulent flow. This type of flow produces strong variations of the mean and unsteady flow and pressure fields in the vicinity of the cavity and may also be associated with the emission of both broad and narrow band sound. The main aspect of the research concentrates on the effects that the flow incidence angle has on the flow field in the cavity and what physical mechanisms are responsible for the changes in the steady and unsteady flow regimes. 

Work within the TRAPOS project


Since March 1998 I have been working part-time on the TRAPOS project, with the emphasis being on setting up the experimental test model and apparatus. The aim has been to set-up an experiment that allows the investigation of flow field changes in 2-D cavities immersed into an atmospheric boundary layer. This involved the construction of a false floor in the wind tunnel, the development of software for a 3-D traverse mechanism and the associated measurement instrumentation, together with the definition of the approach boundary layer conditions by means of crossed hot-wire anemometry measurements.

Work experiences at the University of Surrey


I enjoy the challenge arising from working abroad which allows me not only to learn new methods and technologies but which also gives me the opportunity to study new approaches in problem solving.

References

Savory, E., Abdelqari, A., Czech, M. and Toy, N., 1999: Influence of incident large-scale turbulent structures on the flow associated with a 2-D canyon flow, Proc 2nd Int Conf on Urban Air Quality Measurement, Modelling and Management, Madrid, March, pp 83-85. A joint presentation of U.Surrey and ECN.

PART E - NETWORK FINANCING 

NAME OF PARTNER
EXPENDITURE TO DATE (EURO)
TOTAL ALLOWABLE COSTS (EURO)

NERI
82,974
161,000

U.Surrey
59,186
121,000

U.Karlsruhe
80,202
183,000

ETHZ
0
0

ECN
74,303
166,000

IBAL
52,546
159,000

LHTEE/AUT
104,287
154,000

CERC
60,211
156,000

TNO
6,828
210,000

MIHU
76,782
190,000

TOTAL:
597,319
1,500,000

Breakdown of the Total Allowable Costs of the Network


Cost Category
Expenditure to date
Foreseen in the Contract


EURO
Percent of Total
EURO
Percent of Total

A. Personnel Costs of Visiting Young Researchers
323,624
54%
897,000
60%

B. Networking Costs
97,851
16%
188,000
13%

C. Other Direct Costs
77,571
13%
189,000
13%

D. Overheads
98,274
16%
226,000
15%

TOTAL
597,320

1,500,000


PART F - PROPOSED REVISION TO THE CONTRACT


The research programme of the Network is proceeding according to the original Project Proposal. However, due to the difficulties with recruitment of young researchers in the first year of the Network it might not be possible to accomplish the contract deliverables within the originally foreseen 36 months of duration of the project. Therefore, it will be desirable to prolong the duration of the Network beyond the present end-date, which is October 31, 2000.

December, 1999
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