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Name / Theme

Building Technology track —
Sustainable Design Graduation Studio
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Martin Tenpierik Climate Design

Second mentor
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of the studio

Argumentation of choice

The design of urban elements concerning acoustic performance
through sustainable strategies and materialization and
parameterization of design choices.

Graduation project

Title of the graduation
project

Make Some Noise Schiphol —
Study on a parametric architectural strategy for the design of aircraft
noise abatement landscape elements within cities.

questions and

1.

Goal
Location: Rijsenhout, Netherlands
The posed 1. Aircraft noise exposed residential area (Rijsenhout) near Amsterdam
problem, Schiphol airport and the constant exposure of inhabitants to harmful
noise levels (>70dB).
2. Absence of a typology of landscape configurations that act as noise
barriers against aircraft sources within a city environment.
research How can acoustic parametric landscape design and optimization tools

contribute in the reduction of aircraft noise and to what extent can it improve the
soundscape quality of areas near airports?

To specify this better, generated sub questions will guide the literature and
research approach in order to reach a desired outcome. These are listed below:

To what extend can the structure of a computational acoustics study for
outdoor environments be simplified and inserted into a design
environment?

How can the propagation of aircraft sound rays affected by atmospheric
refraction be represented inside a parametric design environment?

To what extent can parametric landscape elements be verified as an
efficient aircraft noise barrier method within noise exposed urban areas?
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4. How can performance-driven variations of parametric landscape elements
and materialization contribute in the dispersion and absorption of low
frequencies of aircraft sound waves?

design To understand the extent to which acoustic parametric landscape design
assignment in | can be adopted as a strategy and provide solutions, regarding aircraft noise
which these abatement on varying urban morphologies, materialization, existing building
result. geometries and flight paths.

This research objective aims at the following:

1. To understand how the structure of an outdoor environment
computational acoustics simulation can be broken down in parts and to
what extend can it be simplified.

2. To develop a (graphical) representation of sound rays directionality of an
aircraft source influenced by atmospheric refraction within a parametric
design environment.

3. To verify landscape configurations’ efficiency on improving the
soundscape of urban areas against aircraft noise.

4. To understand how acoustic parametric design and materialization of
landscape elements can affect the aircraft noise propagation of low
frequencies at residential areas around airports.

Process

Method description

Research design
Objective 1

1.

Comprehension of Nord2000 simulation method and its workflow.

2. Forming of an acoustics equation sheet, through literature and similar computational acoustics
methods.

3. Development of the 3D urban context, within Rhino software.

4. Gathering of meteorological data, through Climate Consultant software and references.

Objective 2

5. Input of atmospheric parameters, within Grasshopper environment.

6. Use of ray casting method to calculate soundwave curvature, through plugins and
Grasshopper components.

7. Export graphical data regarding sound propagation, through Grasshopper

Objective 3

8. Data acquisition from study on referenced experiments, regarding landscape elements on their
acoustical properties.

9. Parameterization of an urban grid, within Grasshopper environment.

10. Analyze configurations input within the built environment, through Pachyderm acoustics.

11. Design of geometric (parameterized) surfaces within Grasshopper.

12. Calculation of the scattering and absorption of generated geometrical surfaces, through
Pachyderm acoustics software.

Objective 4

13. Optimization of acoustical elements and urban planning through Grasshopper & Pachyderm
software.

14. Generate scenarios of building arrangement and combinations of acoustical elements within
Rhino 3D environment.

15. Evaluation of the calculation process in macroscale, through other (iNoise) urban acoustics
software.

16. Model making of urban planning scenarios & acoustical elements.
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Week |1 2 3 4 5 6 7 9 10 11 12 13 14 15
Method
Literature study
Acoustics study
Simulation model
Urban plan design
Element design
Model making
Result analysis
Evaluation
Optimization




Reflection

1. What is the relation between your graduation (project) topic, the studio topic (if
applicable), your master track (BT), and your master programme (MSc AUBS)?

From an engineering point of view, aircraft noise is a problem concerning urban
acoustics principles, noise reduction methods within a built environment, as well
as the sustainable way of living inside noise-exposed regions. Apart from the
study of urban acoustics theory, the research topic aims to use sustainable
methods of engineering, in the means of material selection and natural elements
design towards a comfortable micro-climate, in addition to improving the
soundscape quality of the area. Moreover, one of the main research goals is to
base the study within a parametric environment that gives optimization process
benefits. This adopts the computational design values studied inside the master
track. And since the selected case study consists of a wider building block of
residential spaces, it can be referred to architects designing facades and
courtyards, or landscape designers and urbanists planning public spaces within a
city frame. In this way, this study contributes to the wider architectural research
framework.

2. What is the relevance of your graduation work in the larger social, professional
and scientific framework?

Noise annoyance produced by aircraft flyovers affects the population of residential
areas near airports. In order to explore this subject, a wider study scale than the
one of a building promises to be more effective. Thus, the results will have an
impact on an urban scale, as they aim to be applied in urban planning strategies,
landscape designs and materialization of public spaces. Furthermore, the goal is to
provide a configuration typology of landscape acoustical elements that can be
used by an architect at the process of designing with concern to aircraft noise and
its abatement strategies. The configurations should provide acoustic performance
data inside a parametric design environment, making it more effective to
communicate the complexity of contemporary architectural design choices with
engineering data. Finally, once the configurations are verified, this research
should provide forward steps towards reducing the research gap of aircraft noise
prediction alongside the design of noise abatement strategies.




