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1. Intr ion al
Starting point, organisation

In 1985 the research program “Energy Relevant Air Movement
in Buildings” (ERL) grew out of the concept for an energy
policy developed by the Swiss Directorate of Education. 1In
1986 this concept became a reality, addressing two fundamen-
tal issues: the transport of air and contaminants within a
building and the exchange of air between a building and the
outdoor environment. To deal with these issues three
subtasks were defined:

- Subtask A: Air and contaminant flow within a room (in-
trazonal air movement)

— Subtask B: Air and contaminant flow between rooms and to
the outdoor environment (interzonal air movement)

- Subtask C: Ventilation systems of the future.

The interdisciplinary nature of the program requires the
cooperative efforts of several institutes of both Swiss
Federal Institutes of Technology in Zirich (ETHZ) and
Lausanne (EPFL), the Swiss Federal Laboratory for Materials
Testing and Research (EMPA), several industry firms and
various engineering firms. The scientific work, organized
into Subtask topical areas, was divided into individual
projects. Financing of these projects has been provided from
five sponsors: The Swiss Federal Office of Energy (BEW), the
National Energy Research Foundation (NEFF), the Commission
for the Advancement of Scientific Research (KWF), the
National Fund (NF), and the Directorate of Education.

In the following two chapters the problem area of this work
is presented along with the goals which were defined at the
inception of this program. Thereafter, the present status
of the work is reported.



The Problem‘Area

The air flow within a room, the interchange of air between
rooms and the interchange of air between a building and the
exterior are topics which until today have received little
attention by researchers. The processes are three dimensio-
nal, time dependent and take place under complex conditions
(weather, occupant behavior and spatial definition). The
design of an HVAC system today must draw principally on
experience, taking into account all of the above mentioned
uncertainties and including conservative safeguards. Today
a key concern is to .achieve low energy consumption while
affording comfort of the occupants. However, more knowledge
is needed regarding the mechanisms of airflow, the associated
heat and material transport (contaminants) and the criteria
for judging the feeling of well-being in a room. The cur-
rently available numerical simulation and measurement
techniques promise exciting opportunities to deepen our
knowledge in these areas of air movement. This improved
understanding can then be applied in the planning of buil-
dings and HVAC systems with the end result being the
development of more economical systems, better indoor air
quality and increased confidence in the performance of
buildings and systems optimized for low energy consumption.

Goals

The designers of buildings and HVAC systems should be
provided the means of evaluating all the relevant parameters
regarding air movement in buildings in order to assure:

- The occupants’ well-being, comfort and safety.

- A suitable and economic system for ventilation and
heating.

- An extensive use of insolation and internally genera-
ted heat.

- An optimal use of purchased energy.

The Swiss conditions of climate, weather and building
construction will be given special attention throughout the
program. The following steps are envisioned:

- Development of a mathematical description of the air and
contaminant transport within a room and between different
zones of a building.

- Provision of a method of measuring velocity of air move-
ment and its variation, air temperature and the concentra-
tion of contaminants.



~ Clarification of which ventilation and heating systems are
best suited for different building types (occupancies).

- Translation of the results into design tools, which when
possible do not require a mainframe computer.

This overall area of concern can best be addressed by dividing
the subject area into three subtask areas:

- Subtask A: Air and contaminant flow within a room.

- Subtask B: Air and contaminant flow between rooms and to
the outdoor environment.

- Subtask C: Ventilation systems of the future (for various
building types/occupancies).

The goals of these and the interim status of the work are
reported in the following section.

SUBTASK A;
Air Movement and Contaminant Flow Within a Room

The work of this Subtask should provide the means of calcu-
lating those air movement parameters which are key to
assessing the energy and comfort performance of a ventila-
tion and heating system. Also, measurement methods for
determining the air flow processes, either in a physical
model or on site in a building, should be refined. The results
will also be so formatted as to serve as input data for
defining the single room conditions to be used in Subtask B.
Further they will serve as a basis for the investigation of
concepts for future HVAC systems conducted in Subtask C.

In the now completed first step of the project, the suita-
bility of the finite difference method (FD) of calculating
air movement in rooms was investigated at the ETHZ. To
validate the algorithms of the program package PHOENICS
measurement data from well defined test cases were used.
These test cases were conducted in the test chamber of the
Company Sulzer Brothers using a laser-doppler measurement
system (LDA). It was thereby shown that both two and three
dimensional problems can be easily defined and solved using
PHOENICS. For laminar air flow, as a first estimate, good
results were also obtained. This was also true for
isothermal, momentum driven, turbulent air flow. If the
thermal buoyancy becomes prominent, it would be necessary to
extend the turbulence algorithm (k-g€-model) in PHOENICS. For
this purpose validation efforts are now in progress.



In addition the firm Sulzer used AIRCOND (an FD program) to
calculate heat transfer for given temperature conditions.
For the anisothermal case of free and mixed convection,
improvements in the model had to be made. Also, for the
determination of heat transfer coefficients by free buoyancy
modifications had to be made to the model. Further
modifications improved the convergence and the calculation
run time of the program. The greatest promise for further
development lies, however, in hardware advances (parallel
processing) .

In general it was determined through comparisons of compu-
ted and measured data that good agreement occurs in the case
of isothermal momentum driven air flow and acceptable
agreement occurs for anisothermal buoyancy driven air flow.
Model improvements are, none the less, necessary. This work
comprises a part of our contribution to Subtask 1 of the
International Energy Agency (IEA) Project “Air Flow Patterns
within Buildings”. Through this cooperative effort essen-
tial support and contributions were also received.

A major goal of the work in this Subtask is the delivery of

simplified calculation procedures for designers. These
tools deliver results of acceptable accuracy at substantial-
ly less cost. For this purpose first ideas have been
developed.

In parallel to the above mentioned work with FD methods, a
team at the ETH-Lausanne will develop a program using the
finite element (FE) approach. The method will be checked
against the same test cases which should promise to be an
interesting comparison concerning possibile applications of
these two approaches. The special advantages of the FE method
are expected by non cartesian geometries as well as by the
calculation of air flow details (e.g. air entry zones, air
flow around people and equipment, etc.). This work is now
in a beginning phase.

The glass fiber LDA apparatus, developed by the firm SULZER
for this project, has proven to be very useful. By means of
this non-disturbing optical method instationary air flow
with very small air movement velocities and a high degree of
turbulence can be investigated. The method allows measure- -
ment of a spatial air flow field on a point basis by
determining the components of the velocity vectors from two
directions. Thereby, the method proves to be very
appropriate for the validation of computer programs which



calculate air movements. As a portable device for conducting
field measurements the method is less well suited because of
its complex construction. The volumetric results discussed
until now fulfill the laws which were expected. For
determining the instability of air flow with very low
frequencies (approximately 0.1 Hertz), the system should be
expanded to allow the simultaneous measurement of all three
velocity components.

As a compliment to this technique a tracer imaging techni-
que will be developed to help visualize and quantify a
complete air flow field. This work is to be done outside the
scope of the ERL Project at the ETH in Zirich. The method
is based on computer supported image processing of tracer
tracks (soap bubbles) in a darkened room. The tracer movement
is made visible by means of a special optical approach (light
sheet method) . This approach could, in its principal mode of
operation, be readily validated. The construction and
testing of a portable apparatus is currently in progress.

Subtask B:
Air an ntaminant Flow Between Room n h r
Environment )

The original goal of the Subtask B is still valid, namely,
to develop a simplified calculation program to predict the
air and contaminant flow between rooms and between a room and
the outdoors. For the occasion of the last "Swiss Status
Seminar" in 1988, the Subtask leader, J. Hertig presented the
latest possibilities for using such a program for evaluating
variations of a building and its equipment. Also, the
grouping of the work remains as originally planned, namely:

- Program development

- Definition of a suitable measurement technique and collec-
tion of data for program validation.

- Working out detailed physical phenomena (interaction of
wind, thermics; characterization of the occupant behavior;
preparation of climate input data recognizing the specifics
of the topography and built-up environment).

Changes have occured, however, in the leadership of the
Subtask. J. Hertig replaced the Subtask initiant and
original leader, Ch. Ziircher. This was necessary because
support of the activity was lacking on the part of the ETH.
This left a critical gap in the topical groups: detailed



physical phenomena and program development. It remains to
be seen to what extent the consequences will be merely a delay
in the time schedule or anadjustment of the responsiblities
of the group. The situation is somewhat less critical due
to the international cooperation in these activities (COMIS
and the IEA Annex 20). The status of the Subtask as of the
end of 1988 can be described as follows:

- The specifications for the computer program have been
coordinated with the COMIS project.

- A phase of joint work between the Swiss principal resear-
chers and the COMIS team has been fixed.

- The partially completed work on statistical description of
the behavior of occupants was begun and led to an overview
of available measurement data and to a first model.

Only minimal delays have been suffered in the evaluation and
correction of ANETZ wind data. The publication of a report
and calculation rules are expected in the Summer.of 1989. In
addition, supporting tests in a wind tunnel were carried out
upon completion of the necessary topographical dummy forms.
As planned, the preliminary study for the planned research
on thermal kinetics and air exchange in buildings was
completed. A detailed plan for the whole project is now
available. Also completed is the development of a tracer gas
method CCGT (constant concentration with the use of three
gases) for the investigation of air exchange and contaminant
transport. Meanwhile, the work on the EDA-Method (PFT-
Tracer-Method; constant emission, absorbers) is still under-
way. An apparatus for determining the air permeability or
airtightness of buildings or zones within buildings is now
operational at the EPFL/LESO.

The team of the EPFL/LESO has determined with great care all
the key parameters of the LESO building and for selected
periods quantified the air change rates. These reference
data sets should prove useful for the COMIS calculation
program as well as for the future variations of the ERL
multizone computer program. A sensitive hole in the
construction of the ERL multizone program is the not yet
completed structuring of the Swiss building population and
accordingly the appropriate modification of the wind fields
in the close proximity to the building. For 1989 several
preliminary studies are planned, but it will be difficult to
allocate the priorities among the experienced researchers.
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The goal of the work of this Subtask is the advancement of
the development of future-oriented heating, ventilation and
cooling systems for buildings with air as the transport
medium. The project encompasses building types of various
categories: residences, schools,. office buildings and
industrial buildings. The focus of the investigations lies
by commercial buildings (defined to include office buil-
dings, schools, banks, etc).

In the first phase of the project, a comprehensive data
survey, literature review and questioning of "opinion
leaders" (researchers, manufactures, system designers,
contractors and installers) and real estate owners has been
assembled and will now be evaluated. Thereby, a realistic
picture of the status of the technique and the capabilities
of the different systems should be possible. 1In addition,
new insights about the necessary improvements of the planning
and dimensioning material should be gained. Lately, it has
become common to expect a high degree of thermal insulation
of the building envelope, increased air tightness of
construction (energy conservation measures) and escalating
room air quality and comfort. One particular need of
designers concerns the optimization of the ventilation
system for different building types. Designeis need answers
regarding necessary fresh air quantities, air quality and
energy balances. Consideration must also be given to
improved controls responding quickly to changing loads.
Finally better understanding is needed of room air movement,
internal heat sources and occupant behavior.

On the experimental side, a preliminary (qualitative)
investigation of new systems has been started as case stu-
dies. Here, smoke tests in rooms will be used to determi-
ne the air movement behavior in rooms. The quantities of
air supplied and exhausted, humidity, CO, concentration and
relevant temperatures will also be determined.

An additional area of investigation concerns the free and
forced convection in an apartment building. Concerning this
latter subject, interesting results have already been
obtained on comparisons of the air change rate by natural and
by mechanical ventilation, and on the influence of occupant
behavior on the thermal energy balance. In the ongoing



measurement phase, moisture measurements and CO, measure-
ments are being conducted. From these results it should be
possible to obtain a rough picture of the energy and
contaminant transport in rooms with natural ventilation.

A final report on the results of the first phase of the project
should become available shortly. Besides a description of
the present state of knowledge on ventilation systems, the
report contains material on new development tendencies in
Switzerland and abroad, the needs of building clients and
designers and experiences with newer systems (case studies).
Through the joint work started in 1988 with the IEA Annex 18
"Demand Controlled Ventilating Systems"” the necessary inter-
national connections have been provided. This cooperative
effort brought, in addition to an overview and analysis of
sensor technics, experience in the measurement of charac-
teristic parameters for determing the ventilation efficiency
of systems.

With the implementation of an advisory panel from industry,
a vital link to practice has been achieved. This is of great
importance for the practical application of research re-
sults. The concept for disseminating results for Subtask C
is determined together with the participants of IEA Annex 18
and the potential users in Switzerland.

In the second phase of the project a test chamber will be used
to clarify uncertainties of systems and to test new systems.
Of primary interest in these investigations will be pure air
systems (all-air) and systems with separated ventilation and

heating/cooling components. To be determined is the
influence of the major parameters of the systems (the
system use conditions as well as the building use) upon
the deployment, economics and energy savings potential
of the systems. The behavior of the systems by practical
uses should be examined. These investigations will con-
centrate on commercial buildings in the larger context
of this definition. Ventilation of &apartment buildings
and special ventilation systems in the industrial sector
shall not be considered.



Qutlook

After completion of the first phase, necessary modifications
to the original enthusiastically set goals have become
evident. 1In Subtask A the interim goals were most closely
achieved regarding the development of numerical methods.
Here, the work is also the most advanced. However, the
development of measurement methods and the preparation of
relevant data for design materials must be reduced. For
example, the LDA method for the point measurement of air flow
proved to be an outstanding for the validation of computer
codes, as a portable apparatus for application in field
measurements it proved, however, inappropriate. Limitations
were reached in the calculation of air flows in complex large
spaces, in the determination of emission and absorption data
of building materials (transport of contaminants) as well as
of the propagation of specific heavy air contaminants.

In Subtask B problems appeared by the accurate determination
of pressure distribution in border zones of single rooms/
subparts of rooms. Also problematic is the determination of
the reference data (temperature and pressure), as they are
influenced by many factors such as the surroundings of a
house.

In Subtask C gaps exist in the planned field measurements as
a consequence of lacking measurement techniques. It will
have to be determined in detail to what extent these will
affect the output of the project. As regards to investigation
by building types, it is clear that in Switzerland the main
interest lies by commercial buildings (office buildings
schools, banks, hotels, etc.). In the industrial sector the
requirements of a ventilation system are so different and
specific (often for extreme circumstances) that practically
a special solution must be found for every single situation.
Therefore, the ERL-C Program will {etsol concentrate on
commercial buildings. The focus of the third phase of the
subtask will be the dissemination of the results for use in
the practice. Scientific reports and data bases for future
research projects and international collaboration will be
prepared by the researchers. But, of specific importance are
the directly useable products of the work, namely, well
documented calculation and measurement methods, and a
sourcebook. These materials should then be integrated into
a handbook for designers. Because this document is aimed to
serve designers, designers must have an influence during its
creation. In all of the above the interests of several target

10



6.

groups must be taken into account. These groups have been
defined as:

- Researchers (national and abroad)

- System designers (in the larger context)

- Architects and their clients

- Schools (University and technical schools)
- Software firms (producers and marketers).

How the newly gained results and directly useable products
are transferred will be determined in discussions with the
different target users.

Examples of results from each subtask

Subtask A:
"Test case with natural convection"”

3-D Laser-Doppler Anemometry (LDA) measurements have been
conducted in a test chamber (below) to evaluate the
performance of the flow simulation code AIRCOND in predicting
natural convection.

Non-isothermal Flow with Free Convection

Measured quantities: ividi
U, V(,]W, u-rms, v-rms, w-rms, dIVIdmg walls
uv, uw

Seeding:
Paraffin oil droplets = 0,5-2um

Data rate:
5-50 [1/s]

Averaging over:
ca. 3000 Samples

Accuracy:
Velocity: 1% - £10%
flow angle: +3%
Paosition in the room: £10mm

Measuring time: heated floor

2D: 10 min
3D: 25 min cooled
walls Booled vatl: 12.20C
Number of measurement points: 330 Godlod wallas 12,

Other walls isolated

Figure 1: Test case and its characteristics
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Non-isothermal Flow with Free Convection
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Figure 2: Comparison of measured and calculated airflow

Comparison of the velocity field in a horizontal plane 10 cm
from the floor of the room: computation (black arrow heads)
agrees well with measurements (open arrow heads) for the cold
flow between the dividing walls but is in error in the re-
circulating zone at right. AIRCOND* uses the standard k/e-
Model and empirical correlations for natural convection heat
transfer.

* (AIRCOND is distributed by AVL, Graz)

Subtask B:
n h i nalysi £ s haviour in r r
v ilation"

Goal:

To develop stochastic models of user behaviour regarding
ventilation using the theory of probability. These models
will be able to generate synthetic time series of window and
door openings whose characteristics will be similar to
reality. They will be integrated in to air ventilation
simulation programmes to improve their accuracy and realism.

Method of work:

- Collect the appropriate monitored data regarding window and
door openings (LESO test building)
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- Determine the most appropriate influential variables

- Develop stochastic models using simple stochastic proces-
ses (Markov chains)

- Apply the models to different rooms and users behaviour
(direct gain facade, high insulation technique)

- Validate the models via comparison with reality

- Publish a short description of the models and their
application procedure.

Measured Data Generated Data
120.0 Jossassasslansssssasis AL L AL 1 g aslis 1 aataaa aalasssassasalans
o E " E
B 100.0 'T:_' v = = ¥ E
[=71]
(%]
-O -
— B80.00 3
= 3
D:‘J €0.00 r . . . -é 3
< 3
oo 3 . . . 3
3 E 3
o 3 B
o E 3
= E l | 3
- E 4
o A D DU EAERAEE  3ULOLIARXN L AL AL
300.0 350.0 400.0 450.0 500.0 300.0 350.0 400.0 450.0 500.0
Scquence of day [i-th day] Sequence of day [i-th day]

Figure 3: Measured and generated data

Real and synthetic time series of window angles (LESO test
building, winter 1984-85, direct gain room west). Synthetic
data are discretized for purposes of stochastic modelling,
showing a less "continuous profile" then real data. Impact
of this on simulation results is not significative.

Investigations on 10 built examples

Goals of the case Studies

- Overview over modern ventilation systems for office buil-
dings and dwellings in Switzerland

- describe the behaviour of systems under real working con-
ditions

- determine air quality and thermal conditions in the room

- visualize air flows in the room
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Investigated system types

1. Complete mixing 2. Displacement ventilation
- induction - low-level diffusers
- fan-coils - ceiling diffusers
- ceiling outlets (jets) - floor mounted twist
outlets

Investigation Programme

1. Global building description 6. Influence on the joice of
the system
2. Building construction - contractor
- architect
3. Main ventilation system - engineer
- air conditioning
- air distribution 7. Measurements
- air movements
4. Local ventilation system - temperatures
- principle of ventilation - CO,
- supply and exhaust devices - humidity
- room conditions (air qua-
lity, thermal comfort) 8. Smoke trials
- visualization of the air
5. Control and flexibility flow patterns

K.
v “ s

Fig. 4:Typical air flow pattern determinded by smoke visualization
System type: Complete mixing / ceiling outlet

14



20, Aprll 1989; 14:00
16.6.1988; 10:00
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Fig.5: Typical measurement results
System type complete mixing / ceiling outlet
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R ionshi f th RL R Pr mm ith the Plan £
Other Countries,.

In the last year and also today there has been a major effort
on the part of the Swiss to start and participate in
appropriate international projects. One example is the
initiative for a first exchange of experience concerning air
exchange which took place in a seminar in 1968. Another
example is a first effort for a "window ventilation project"
which was followed by a real project start 5 years later.

At the present time four projects, in which the ERL team is
involved, are in the foreground:

- The Air Infiltration and Ventilation Centre (IEA "Buil-
dings" Annex 5).

- The "IEA Buildings Annex 18", "Demand Controlled Ventila-
tion Systems".

~ The "IEA Buildings Annex 20", "Air Flow Patterns within
Buildings".

- The LBL instigated project "COMIS".

It is evident that all ERL researchers can profit from the
basic work and publications of the AIVC; that Annex 18 is
complementary to ERL Subtask C, that ERL Subtask A profits
from support by Annex 20. Finally the work in Subtask 2 of
Annex 20 as well as the work of COMIS are well linked to the
work of the ERL Subtask B. It commands from the researchers,
however, an intensive concentration and common thought
process at international project meetings. In this context
it is possible to list products desired from this planned
work, which are not unrealistic:

- From the AIVC: a clean list of definitions about ventilation
efficiency. An updated version of the measurement technique
guide and the editing of a new version of the calculation
guide.

- From Annex 18: narrowly grouped, strictly conceived field
tests about demand controlled systems.

- From the participants of the COMIS Program: a good
description (source book) of their results.

16



(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

[9]

(10]

1i ion

Schachenmann A.: "Laser-Strémungsmesstechnik",
Technische Rundschau Sulzer, 3/1986

Wiss D., Metzen G., Borth J.:"Numerische Simulation von
Strdmungen und ihre Verifikation",
Technische Rundschau Sulzer, 3/1986

Feustel H.E., Scartezzini J.L.: "Development and vali-
dation of a simplified multizone infiltration model",
Proc. of ICBEM'87 (1987), #2721

Roulet C.A., Scartezzini J.L.: "Measurement of air
change rate in an inhabited building with a constant
tracer gas concentration technique",

ASHRAE Transactions 93/1 (1987), #2882

Scartezzini J.L., Firbringer J.M., Roulet C.A.,
Feustel H.E.: "Data needs for the purpose of air
infiltration computer codes validation",

Proc. of 8th AIVC Conf., Ueberlingen, FRG, Sept. 1987

Zollinger H.J., ed.: Forschungsprogramm "Energierele-
vante Luftstromungen in Gebiduden",
Tagungsunterlagen 1.Statusseminar, Winterthur, Nov. 87

Scartezzini J.L.: "Programmes de calcul détaillés et
simplifiés des échanges d'air dans le batiment:
validation & l1'aide de mesures expérimentales",
Statusseminar ERL, Winterthur, Nov. 1987

Roulet C.A.: "Energierelevante LuftstrOmungen in Ge-
bduden", 3. Weimarer Symposium, Weimar, DDR, 1988

Zollinger H.J.: "Energierelevante Luftsstrdmungen in
Gebduden", Technische Rundschau Sulzer, 2/1988

Roulet C.A., Compagnon R.: "Multizone tracer gas
infiltration measurements interpretation algorithms
for non isothermal cases",

Building and Environment, August 1988

17



(11]

(12]

[13]

(14]

[13]

[16]

(17]

(18]

(19]

Eggimann J.P., Gay J.B.: "Premiers résultats obtenus
sur les logements collectifs solaires a Préverenges",
Statusseminar Energieforschung im Hochbau, EMPA-KWH,
Sept. 1988

Compagnon R. Fiirbringer J.M., Roecker C., Roulet C.A.:
"Nouveaux développements de deux méthodes de mesures
aérauliques dans les batiments",

Statuseminar Energieforschung im Hochbau, EMPA-KWH,
Sept. 1988

Firbringer J.M., Roecker C., Roulet C.A.: "The use of
a guarded zone pressurization technique to measure air
flow permeabilities of a multi-zone building",

Proc. of 9th AIVC Conf., Gent, Belgium, Sept. 1988

Compagnon R., Kohler A., Roecker C., Roulet C.A.:
"Development of an efficient control algorithm for a
multizone constant concentration tracer gas air infil-
tration measurement system",

Proc. of 9th AIVC Conf., Gent, Belgium, Sept. 1988

Hertig J.A., Ehinger J.: "Analysis of the influence of
topography on the exposure of buildings",
Proc. of 9th AIVC Conf., Gent, Belgium, Sept. 1988

Gottschalk G., Tanner P.A., Suter P.: "The large area
visualization method of air streams",
Proc. of 9th AIVC Conf., Gent, Belgium, Sept. 1988

Widder F., ed.: Forschungsprogramm "Energierelevante
Luftstrdémungen in Geb&duden",
Tagungsunterlagen 2.Statusseminar, Lausanne, Nov. 1988

Leuzinger R.: "Energierelevante Luftstromungen in
Gebduden", Heizung und Liiftung 56/1 (1989), p.18-19

Van der Maas J., Roulet C.A., Hertig J.A.: "Some Aspects

of Gravity Driven Air Flow through Large Apertures in
Buildings", ASHRAE Transactions 95/2 (1989)

18



1 juswsyoe3ay

REVIEW GROUP

KWH Zimmermann

BEW Baer, Roux

NEFF Baer, Ruhm
NF Weber
KWF Kuentz

FOKO/ETHZ Stossel

OVERALL COORDINAT.

Leader: Widder

PROGRAM LEADERSHIP

Widder, PSI

Suter, LES/ETIIZ
lertig, LASEN/EPFL
Filleux, B&H

HHar tmann, EMPA

Organization
Swiss Research Program:

ENERGY RELEVANT AIR MOVEMENT
IN BUILDINGS (ERL)

Status June 1989

COORDINAT. GROUP

SUBPROGRAM A

BRANCH COORDINATION

Leader:
Subst.:

Suter
Moser

Numeric: Moser

Measurem. :Gottschal

P—— — — —

b — — — o — -

Internat. Projects

Leader: Hartmann

SUBPROGRAM B

Leader: llertig
Subst.: Hartmann

SUBPROGRAM  C CONSULTING GROuP
Leader: Filleux Industry [¥ehia
Subst.: Chuard Leader: Leuzinger

INDIVIDUAL PROJECTS

|



QT

Z USWeyoe3}IY

NR.

Al

4 2.1

A3l

A 3.2

A4l

ERL Project List and Contact Persons

(4 sheets: ERL A, B, C, International)

ERL: UBERSICHT PROJEKTE TEILBEREICH A ; STAND 1.6.89

PROJEKT

Numerische Ermittiung von Luftstromungen im Einzelraum
Teil ETHLZ: FD-Methode

Nuserische Ermittlung von Luftstromungen im Einzelraum
Teil EPFL: FE-Methode

Numerische Ermittlung von Luftstromungen im Einzelraum
{Teil Gebr. Sulzer) und Entwicklung von Messmethoden (LDA)

Photogramsetrische Bestimmung von Geschwindigkeitsfeldern in turbu-
lenten Stromungen

Tracerbildtechnik fir Raumluftstromungen

"In situ” - Messmethode zur Erfassung der Warmeiibergangsbedingungen
an Innenoberflachen

PROJEKTLEITUNG BEI

INST. F. ENERGIETECHNIK, ETHZ

LASEN / EPFL

GEBR. SULZER AG, 1504

THW/ETHZ

INST. F. ENERGIETECHNIK, ETHZ

E¥PA

KONTAKTPERSON

P. Suter

J.A. Hertig

H. Durrer

Th. Dracos

P. Suter

P. Hartmann

BEGINN

1.07.86

1.10.87

1.09.87

1.04.89

ENDE

31.12.90

31.12.90

30.11.88

30.09.89

31.12.91

.1.10.90



=

B 2.1

B 2.2

B 2.3

B3.2

B 3.3

B 4.1/4.2

B 4.3

ERL: UBERSICHT PROJEKTE TEILBEREICH B ; STAND 1.6.89

PROJEKT

Rechenmodell: Interzonenluftstromung

Comportement des habitants

Klimadatentransfer (Messstation --» Gebdudestandort) unter Beriick-
sichtigung der Topographie & charakt. Klimasituationen in der Schweiz

Klassifizierung der Einflisse der schweizerischen Bebauungsstrukturen
auf die Umstrdmung von Gebduden und auf den Luftaustausch

Etude de la thermocinétique des échanges d'air dans les batiments
Mesure d'échanges d'air entre les locaur et avec l'exterieur
Progranaes de calcul détaillés et simplifiés des échanges d'air
dans le batiment: validation a }'aide de mesures expérimentales

Kennwerte fiir die Leckage von Gebdudekomponenten / Referenzdaten

sufbereitung Handbuch "Luftaustausch - Mess- und Rechentechnik in
Mehrzonengebaude”

Ermittlung reprasentativer Knotenwerte zugunsten des Teilbereichs B

PROJEKTLEITUNG BEI

EMPA, ABT.176

LESO-PB / EPFL

LASEN / EPFL

LASEN / EPFL

LESO-PB / EPFL

LESO-PB / EFFL

LESO-PB / EPFL

EMPA / LESO

EMPA, ABT. 176

INST. F. ENERGIETECHNIK, ETHL

KONTAKTPERSON

V. Dorer

C.A. Roulet

J.A. Hertig

J.A. Hertig

C.A. Roulet

C.A. Roulet

C.A. Roulet

P. Hartmann

P. Hartmann

A. Moser

BEGINN

1.05.89

1.09.87

1.07.87

1.07.87

1.07.89

1.01.90

1.01.89

ENDE

30.06.92

30.09.90

31.07.89

30.09.91

31.08.91

30.12.89

30.06.90

30.06.91

31.12.92

31.12.89



Te

ERL: UBERSICHT PROJEKTE TEILBEREICH C ; STAND 1.6.89

NR. PROJEKT PROJEKTLEITUNG BEI KONTAKTPERSON ~ BEGINN ENDE

C 1.1  Abklarungen und Uebersicht {iber Systeme zur Liftung und Beheizung bzw  BASLER & HOFMANN AG C. Filleus 1.08.87  31.05.89
Kihlung von Gebduden verschiedener Nutzung (Trsp-Mittel=Luft)

C 2.1  Kombinierte Luft-Luft Systeme fiir Gebdude verschiedener Nutzung BASLER & HOFMANN AG C. Filleux 1.04.89  30.04.91

€ 2.2  Systémes dissociés pour differents types de batiments SORANE SA P. Chuard 1.04.89  30.04.91

€ 2.3 Verdrangungsliftung als angepasste Lufttechnik fir Gebdude mit extrem  GEILINGER AG, ABT HIT B. Keller 1.04.89  31.12.89
niedrigea Energiebedarf

C 2.4  Convection naturelle LESO-PB / EPFL J.B. Gay 1.09.87  31.08.89

C 2.5  Untersuchung der konvektiven Warmeibertragungsbedingungen an ausge- EMPA, ABT. BAUPHYSIK P. Hartmann 1.01.90  31.12.91
wahlten Fallbeispielen in der Praxis

C 2.6 Raumklimatische Untersuchungen verschiedener Heizluftungssysteme INST F HYGIENE & ARBEITSPHYS.; ETHZ  H.U. Wanner 1.04.89  31.12.90

C 3.1  Verwertung und Umsetzung der Ergebnisse aus der Erprobung neuer BASLER & HOFMANN AG C. Filleux 1.04.91 30.06.92
Luftsystese

C 4.1  Systemuntersuchungen im Einzelrauam fir den Teilbereich C INST. F. ENERGIETECHNIK, ETHZ A. Moser 1.07.89  30.04.91

€ 4.2 Messungen im Einzelraua fir den Teilbereich C INST. F. ENERGIETECHNIK, ETHI G. Gottschalk  1.07.89  30.04.91

C 4.3  Berechmung des Interzonen-Luftaustausches bei Luftsystemen, die im EMPA, ABT. BAUPHYSIK V. Dorer 1.07.89  30.04.91

Teilbereich C experimentell untersucht werden

C 4.4  Messung des Interzonen-Lufttransportes bei Messprojekten im Teil- LESO-PB / EPFL C.A. Roulet 1.07.89  30.04.91
bereich €
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ERL: UBERSICHT INTERNATIONALE PROJEKTE; STAND 1.6.89

PROJEKT

Air Infiltration and Ventilation Centre

Air Flow Patterns: Aufgqben des Operating Agent
Air Flow Patterns: CH-Beitrage zu Subtask 1

Air Flow Patterns: Leitung der Subtask 2

Air Flow Patterns: CH-Beitrdge zu Subtask 2

Demand controlled ventilating systems: CH Beitrage fir IEA-Projekt

PROJEKTLEITUNG BEI

EMPA, ABT. 176

INST. F. ENERGIETECHNIK, ETHZ

INST. F. ENERGIETECHNIK, ETHZ

LESO-PB / EPFL

LESO-PB / EPFL

BASLER & HOFMANN AG

KONTAKTPERSON

P. Hartmann

A. Moser

A. Moser

C.A. Roulet

C.A. Roulet

C. Filleux

BEGINN

1.06.86

1.01.88

1.11.88

1.11.88

1.01.89

1.08.88

ENDE

31.05.92

31.12.91

31.12.91

31.12.91

31.12.91

31.12.91



