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Introduction

Introduction

Preface

This report is part of my graduation at the faculty of architecture at the technical
university Delft ( TU-Delft ). Within the faculty there are several directions to choose
where one can specialise, my chosen specialisation is Architectural Engineering.

The report contains the technical background on which my graduation is based.

My personal interest is centred around “how we can re-use buildings” and
particularly buildings that have a strong identity in their surroundings, keeping

this identity alive can help to preserve the atmosphere of the area. The historic
identity helps an area to become mature and established. By trying to improve the
environment we are living in we can improve the quality of our lives, this is where part
two of the research is found. The technical fascination that intrigues me is “how can
sustainable energy sources be used to become CO, neutral”.

The ultimate goal of this report is to establish a firm technical know-how and
architectural starting point to re-design the existing building of the fish auction in
the harbour of Scheveningen. This redesign is meant to give an example on how
architecture and engineering can be combined, other redesign challenges could be
done in a similar way or by using similar techniques.
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Summary

The build environment in the Netherlands is ageing and many of the buildings are
getting out of date and lose their function and program due to changes in society and
technical possibilities or demands. Often old buildings are torn down and new ones
are built in their place robbing a location of its history as the significance is not seen
until too late. By preserving characteristic buildings and their architecture we preserve
some of the identity of the city. Preserving the identity does not mean that we have to
restore the structures to their original glory, in many cases we can use the old layout or
main forms as guides to our new designs.

By re-using buildings the embodied energy can be conserved. Good analysis has to
be done to see if the structure is suitable for this kind of approach. Many old buildings
have flat roofs that can be used as grass-roofs or used to place photo voltaic cells.
Thus allowing the building to generate energy instead of just using, in some cases this
can lead to a surplus of energy that can be used in the direct area or pumped into the
grid.

Combining the architectural values of the buildings with new technology is something
that is a great challenge. Just adding an extra package of engineering is a blunt way.
By giving the design the aesthetic attention it deserves, wonderful combinations can
be found which will improve our world. By distilling the right rules from the program
and combining these with the knowledge which can be gained from the technical
research Architecture and Engineering can be combined to Architectural-Engineering
and together be more than the sum of their parts.

This report is written to function as the foundation for my graduation which will consist
of reusing the former fish auction in Scheveningen. Introducing a new program and

sustainable energy production in a building that is to begin its second life.

Delft, July 2012

Introduction
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Fig,1.

Problem statement

In Scheveningen, the harbour is undergoing change due to shifts in use of the
harbour and its buildings. Originally build to shelter the small fishing boats and later
expanded to harbour the bigger trawlers and even an international cargo-line, the
main character of the harbour is industry and fishery. The times changed and the
cargo-line has left the harbour leaving a fast area behind which will be filled up with
new program in the future (Vernee,J (2012)). The fishery changes too, production
and packaging are done more and more on-board of the trawlers, trading is done
via internet, storage is minimized as fresh produce is in high demand, causing the
buildings in the harbour to become redundant.

Already, the area suffers from neglect and serves as a parking area for the beach
and several small businesses that have no own parking. More and more buildings
are abandoned and neglected or face this in the near future. Lack of maintenance
will take its toll and one by one the buildings will fall prey to being torn down, erasing
the context bit by bit.

Buildings in disrepair.JPG

Source; author, Bogaart, F.J.
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Scope

The stated problem can be seen all over the Netherlands and is not bound to
borders. In many countries around us this phenomena is visible and actual. Looking
at all cases is not do-able, by researching the possible solutions for one building this
can serve as an example how to deal with similar cases. In our own area we can look
at Scheveningen where this problem happening at this very moment. In the harbour
of scheveningen buildings are vacated as they become redundant. Not every
building contains the identity of the area in a strong sense, the fish auction is one

of the symbols that represents this identity the strongest and affected by the very
problem.

Objective

I would like to give the area a new impulse, propelling the former fish auction into the
future with a new meaning while preserving the characteristic that give the site its
historic context. An old building with a new program and technology suitable to deal
with the fact that we need to find new energy sources as fossil fuels are running out
and CO, exhaust needs to be neutral to stop the earth from warming up. Creating a
building with an interesting program that is CO, neutral in its own energy production.

Research question

How can the former fish auction be re-used while maintaining its character
and being ready for the future in energy management?

Sub questions that can be derived;
* What program will be able to generate an impulse to the area?
e What type of autarkic system will be suitable for this location?

e How can the engineering from the energy system be embedded in the
architecture?

¢ What defines the character of the fish auction?

Introduction
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Relevance

If a project has no relevance it will fail, thus we need to define the quality that is
embedded in the proposed interventions. There are three field of interest that need
to support the project to be successful being; People, Profit, Planet. These can

be translated in three types of relevance being; Social, Technical and Scientific
relevance.

Social

People that live around the project and the users are the first priority, as they are the
main users. The main objective is to improve the living environment and making use
of this time of change to improve the conditions. Improving the imago of the area will
help generate interest by investors and will draw positive attention. By starting with
one building and setting the stage this can function as a jumping board to boost the
whole area. Making the most from this impulse is important as this little spark should
ignite the enthusiasm of all participants involved and generate more improvements.

Technical

The aim of the technical relevance is profit, either by reducing the cost or by
generating profit in any other way. The whole autarky system is based on generating
at least enough power to manage the building. The energy production can be
matched exactly to the demand of the program, when extra capacity is generated
this can either be stored or be sold to the businesses in the neighbourhood. By
harvesting energy that would otherwise be lost in the area there is the potential of
obtaining fuel at zero or minimal cost where in the past all energy needed to be
bought from the local energy supplier.

Scientific

Besides profit there is the challenge to find suitable sources to fuel our hunger

for energy. This project can function as a pilot project where new and innovative
techniques can be tested and results can be gathered for evaluation. Producing a
profit that can not be expressed in money as this is necessary to bring down our
CO, emission. As discovered by studies (MacKay, D.J.C.(2009)) into our climatic
history the invention of machines that burn fossil fuels has had an enormous effect
on the heating up of the earth as CO, levels rise and trap more energy from the sun
in our atmosphere. One of the biggest users of energy is the building industry and
daily operation of our buildings where these machines are implemented, if we really
what to make a difference than this is the place to start the change and making the
difference that is needed.
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Methods

The research will be done in two stages, starting with the technical part which will be
done mainly by means of literature study. Finding the right sources and references
to be able to propose interventions and support these with data will take-up the first
quarter of the total graduation.

Research is done by reviewing articles and investigating product specifications of
representative manufactories. Retrieving important data is necessary to be able to
make decisions later in the process as well as early on. If a certain technology shows
to be little or not productive at all no further investigations will be done.

As there is a building already on the site research is done to obtain the drawings and
details. The archives of the municipality will be searched for data as well as other
possible sources like the architecture faculty library. These drawings in combination
with photo’s from the site will allow me to generate drawings that represent the old
and new situation.

During the second quarter, study will be done to find more information on the
proposed program. This is done to see how the program and individual functions
work and what this means for the architecture. At the same time this will yield more
information on energy use and possible interesting ways to deal with the existing
building.

When the technical research is done the results will be used to propose architectural
interventions that combine the technique and aesthetic demands. The second stage
will result in a set of proposed interventions that can be argued from a technical as
well as an architectural point of view. These interventions will form the tools with
which the redesign will be started.

Introduction
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1
Conclusion

The research question that forms the motivation for this research is “How can
the former fish auction be re-used while maintaining its character being ready
for the future in energy management?”. To answer this the research has been
divided into two parts, architecture and engineering. The architecture research is
focused on the history of the building and how this fits the context. Establishing
a good understanding of the building and how it functions within the social life of
Scheveningen.

The primary part of this research is the engineering, discovering what kind of energy
sources are available and which parameters are crucial in their effectiveness. After
studying the site and trying to find the most suitable possibilities | can say that solar
energy is the most likely option to elaborate on, but not the only one. The research
has uncovered some remarkable facts that | did not know of beforehand and might
be of use in the redesign, for example the use of salt to store heat until necessary.

Analysing the possibilities has already shown rich potential for energy production
without CO, . As it appears there is even enough energy to provide many of the
surrounding houses with heating via a city heating grid. By combining several large
scale interventions all involved parties can benefit creating great results for the
people the planet and even making profit.
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1. Architecture

1.1. Fascination

My fascination has to do with the identity of the area. City renewal often means
tearing down large areas and developing it with new buildings. By doing so the
atmosphere of the area changes and the history of the site is often lost all together.
In stead of demolishing the existing buildings | would like to propose preserving the
ones that define the character of the site.

To demonstrate how this could be done a case study is done. As the problem
could be anywhere in the world this case study serves to show possible ways to
approach the design. Not only the preservation of the building is dealt with but in
the course of the intervention the area receives a boost social and economical as
a polluted building is cleaned and transformed into a hub of activity.

old Used empty

H U
[ﬁ/\/\/‘\/\/\/]

Fig,1. fascinatie architectuur.JPG

Source; <No data from link>
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Case study

To see how the theory concerning the fascination is valid and useful a case study is
done. The main title shows that the design revolves around re-use and the possibility
to do so in cohesion with autarkic energy systems. As the project area is set to

be Scheveningen we have to select a building in this area that is affected by the
problems earlier described. Selecting a building in Scheveningen harbour was not
very difficult as there are not many buildings left that have a clear identity with the
site. Many of the other buildings are mere industrial sheds made of corrugated sheet
metal with little or no architectural value. The fish auction is one of the last buildings
that is inextricably connected to the harbour and its history. Due to the fact that

more and more the fish is processed on board of the ships and packed ready to be
transported the main hall of the fish auction is left superfluous. The office building at
the end of the main hall which was used to auction the batches of fish, is now only
offering space to house the harbour control. These developments leave the building
without use and as it is designed specifically to be used for the processing of fish it
needs big interventions to become suitable for other usage. A great opportunity to
test if re-use can be combined with autarkic energy systems.

Fig,2.  Fish auction.JPG

Source; author bogaart,F.J.

Architecture
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1.1.1. Building

Buildings are usually made for a specific purpose, to protect or to facilitate its
inhabitants. The building of the fish auction is made to do both, there are two main
activities done in the building, first the fish handling secondly the auctioning. As
the building is designed to be a logistic machine the part with the sheds forms

the processing part and the head building forms the brain. The main logistics are
handled in the sheds where the fish is unloaded from the trawlers to be sorted and
processed to be sold and loaded on waiting trucks at the land side of these sheds.
The actual auctioning of the fish is done in the auction room where the price for the
fish is determined. Besides this auction room there are facilities like a restaurant
and offices to support the activities in and around the building (Brinkman, E.; Dijk,
H.(1996)).

To optimise the functioning of the building several elements where introduced

that not only determine the way the building looks but how it functions too. The
construction of the building is something special, in the first place because of the use
of reinforced concrete in large scale prefab style. The way the building is constructed
over the water allows the ships to dock in a very gentle way as the remaining body
of water under the building acts as a damper between the ships and the quay. The
special V shaped girders mean that the floor area inside of the building is completely
free of columns. The large windows that face north meaning that there is lots of
diffuse light entering the building but never direct sunlight, this is needed to be able
to judge the quality of the fish without the fish going off. The wings that stick out

over the quay and the loading docks prevent the sun from entering the building and
provide shelter for the workers and products during bad weather (Seyn, W.K. en r,
Hofman J.W. (1964)).

Fig,3. visafslag 1978 beeldbank.JPG

Source; www.haagsebeeldbank.nl
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Fig,4. dwars doorsnede 1-500.pdf

Source; Bogaart,F.J.
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Fig,5. oostgevel.pdf

Source; Bogaart,F.J.

Fig,6. 1-200 langs doorsnede.pdf

Source; Bogaart,F.J.
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1.1.2. Sjoerd Schamhart(1919-2007)

The building was designed in 1962 by Sjoerd Schamhart, architect in service of the
municipality of The Hague after the first building dating from 1935 proofed to be to
small.(Brinkman, E.; Dijk, H.(1996))

Sjoerd Schamhart was the architect who stood at the birth of Atelier PRO. He
created an extensive oeuvre, especially in the Hague and surrounding area. After
completing a study to become a civil engineer (1936-39) he started studying
architecture. During his study he worked for Van Tijen and Maaskant, R. Romke de
Vries and W.S. van de Erve. After completing his graduation he becomes an architect
at the municipality of The Hague at the Department of Public Works. In 1962 he
started his own practice. Schamhart founded Atelier PRO, which stands for Spot,
Space and Development in 1976 with Hans van Beek, C. New Kamp and E. Verheij.
In the period from 1976 to 1981 he was one of the directors. In addition, he kept his
own practice. The residential building Coupersduin and the National Archives in The
Hague are his most famous creations. His extensive oeuvre includes among other
things, schools, residential and cultural buildings. Translated from (www.architectuur.
org/schamhart.php (12-04-2012))

His signature as architect of the functionalism movement is clearly visible in the
building which has little ornament and is flooded with light. The only art is to be found
in the office entrance hall where the artist Aat Verhoog made a relief in concrete
(Brinkman, E.; Dijk, H.(1996)).

e o g

Fig,7.  Sjoerd Schambhart architect foto.jpg

Source; Brinkman,E.;Dijk, Hans van.
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1.2. Context

Context of a building often reveals why it was build and how it functions, although

for a great deal historic the present plays a part too as does the future. The context
of the architecture is always changing, new insight and technology provide
opportunities. The way we think about cities or even houses at this moment of time is
completely different than fifty or even a hundred years back. Still some things remain
throughout time. The central context giving element is the sea and the harbour that
is directly connected to this sea. All activities in the area are somehow connected to
the sea, Scheveningen itself came to be due to the presence of the sea. As history
tells the story of how the harbour was made and how it developed we can discover
the birth of our building and its background. But as the complete history would be
enough to fill a book or even more it will be to much to describe in full here. To still
give an overview of developements over the years a timeline is provided which
shows the most important events ((Vernee,J (2012))).

Timeline Scheveningen harbour

Netherlands

--1918 ww1 .0»1945 Ww2

1350 first description of Scheveningen village rebuilding of the harbour buildings that where lost in the war 1947
1818 Bath house "Jacob Pronk" Nordfolk line 1971-2000
Duindorp 1916
eeuw 1900 2000

decenium 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Harbour

-1arbour 1900 elimination of defensive barier 1949

plans 2nd harbour 1911 - 1921 3d harbour 1970
start build 2nd harbour 1923
extension sea piers 1968

Buildings

before the first building 1935 first fish auction 1962 New fish auction

fish was sold in the open air

Fig,8. timeline Scheveningen haven.pdf

Source; F.J.Bogaart

The future

Already mentioned the harbour is undergoing changes, in the future the atmosphere
of the harbour will shift from primarily fishery and industry to a leisure setting. As the
heavy industry needs to comply with rules for safety and nuisance limitations that
become more strict every year. Complying with these rules becomes harder and
some times its no longer feasible to stay. The expansion of the commerce along the
beach front will also place a heavy demand on the area which will need to choose as
there is not enough space to host all. Most plans are aimed at residential building in
the area limiting the space for commercial fishery (Nolder,M. (2012)).

Architecture
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1.3. Concept of Re-using

Many of the buildings and structures around us have been build a long time a go and
have seen many users, only a small amount of buildings has been build and used
the way the architect first intended all trough their life. Nowadays we tend to tear
down buildings that have become to old to serve us well or have lost their original
users, as it is often more economical to demolish them and build a new building that
fits every last wish and demand (Fikse,R.(2008)). By doing so the site is changed
and a different atmosphere is created. This thread specially applies to the buildings
that are empty over a longer period and outdated in terms of installations.

By re-using we can limit the impact new building materials have on the environment,
the building industry is the single biggest user of energy. By re-using we can exploit
the materials that are already on the site and limit new CO? emission that would
otherwise be needed to make and transport these new material to the site.

C0- Emissions from Fossil Fuels

Buildings
8%

Fig,9. pie chart buildings energy - CO2 emmision.pdf

Source; www.hayekgroup.com

The one biggest incentive to demolish old buildings and build new is the drive to
make money with them. When a building is empty still taxes need to be paid thus

an owner will always look at the possibility to rent or sell. If a building is in high
demand it will be rented as soon as it comes on the market, buildings which are less
favourable will take some more time to fill up. Some buildings are undesirable due to
systems that have no use anymore or beyond repairable damage and wear. These
buildings are likely to be demolished to make space for new developments (Ooien, L.
van (2010)).

When a building is renovated most of the time this has a positive effect on its
surroundings, investing in the area can boost the social atmosphere. Improving
the infra structure and cleaning up the neglected building helps the area to be
representative and ready to receive new investment.

An alternative for demolishing is to transform the old building in a new one, re-using
the structure to a certain extend. By keeping the good parts of the old structure

we can save money and time together with the history and atmosphere of the site.
Creating a win-win situation where people planet and profit are combined in one
(Fikse,R.(2008)).
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1.4. Values and Identity

When dealing with an existing building that needs to be redesigned it is of
importance to establish a good understanding of this building. Knowing how people
see it and how it was designed in the first place helps to understand the building.
This thorough knowledge will be of great help when decisions need to be made

on keeping or removing certain elements. Like in monuments it is very important to

clearly describe the parts that have a monumental value and what this specific value
is. By doing so it is possible to see if a proposed intervention is in conflict with these

values.

To discover the identity and valuable parts we can make a SWOT analysis,
determining the Strength and Weaknesses within the building and the Opportunities

and Threads from the direct surroundings of the building. By making clear choices
in if something is a thread or opportunity we can provide a background to our
interventions. As one thing should always be clear that the value that we give

to things might change over time, leaving a good documented trail means that
our successors are able to understand what we did and how we came to our

conclusions.

SWOT analysis fish auction Scheveningen

positive negative
strength weakness
|intern / building city Landmark closed wall
strong rhythm monotone
prefab construction
overall size
identity
* pollution
logistical hub trafic
spacious . arkin;
P Reinforce parking Counter
Natural light neglected
free floor surface sloping floor
free standing compelling grid
meeting place
opportunities threads
[e;t;nzl TaTea_ - energy exchange fishery poor accessibility
close proximity to the boulevardm comercial polution
Counter

developing area

accesible to ships

Fig,10. swot.ai

Source; Bogaart,F.J.

__* Exploit

parking problems
little activity after hours

competition

A
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1.5. Design flowchart

To keep the picture complete of what is done and why this is done a matrix is made.
The matrix shows three fields of interest in this specific assignment (the columns).
The first column shows architecture as every change in the building will have its
effect on how we experience it, the second column the program as this affects all
choices in every scale.

Last but maybe most important column the engineering which has effect in every
part of the design. For every one of these columns elements are defined, my
fascination, the way this is applicable tot the casus, what value can be found, what
the basic abstract principles are and last how this can be implemented in practise.
Using small diagrams the essence of these things is shown.

Design Flowchart Architecture Program Engineering
. L
Fascination =] ] O production = temperature rise = sealevel ise -3 gp
@ Zl [ ET Ff/\/gf\—/\~\/(/’(_/'—*

B S S N

o insolation means lots o energy loss

people

e planet
" proft

o

EENEEENARRNREENEN
)

not climatised

12000 M2 roof surface facn

g southwest

Value I—\I
present qualty, chances or opportunities
cascading energy system
O/ =D
Iil i
exhange il 505 il over wter
—
rinciples
Abstract view
fixed roof line fixed space flex space
SR e s
flexible base fixed program  flexible program

pasive heating and cooling

practical implementation
WIIIIIMIDHI@I
=\

Hotel Flexible units Indoor “plaza” Flexible units /

using a second skin to pre-
warm air to heat

using the water for cooling
to ventilate

Storage for spread use of

peak energy production

Fig,11. Design flowchart 1.0.ai

Source; <No data from link>
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2. Engineering

2.1. Fascination Engineering

The architecture has its driving fascination and so does the engineering have its own
too. In this project the engineering has the leading role. My fascination has to do with
the warming up of the earth or actually how to prevent this from happening. Mankind
has had a enormous impact on the environment and this became even bigger during
the industrial age. Since the invention of the steam engine (MacKay, D.J.C.(2009))
we where able to extract the fossil fuels form deeper and further away. Until that

time nature was able to keep the level of CO, in the air stable. The ever increasing
demand for energy meant that the CO, levels rose accordingly and keep rising.

The CO, in our atmosphere means that the air is less dense and more solar radiation
reaches the earth. This radiation warms up the earth slowly melting the ice in the
mountains and the poles. This implicates an enormous climate change as ocean
currents are changed and sea levels rise. If we don’t act now and stop producing
more CO, the planet will change beyond anything we can imagine.(An Inconvenient
Truth (2006))

As the build environment is responsible for a large part of this energy demand we
need to change the way we design and use this environment. Generating energy in
a way without producing CO, is the least we should be able to do. Even redesigning
existing structures and replacing old polluting systems needs to be priority number
one on our agenda’s.

Together with the mentioned above we have to deal with resources that are running
out and prices for energy that rise accordingly. Producing our own energy is
becoming evermore viable. One of the way to approach this is to keep in mind is the
trias energetica rule, reduce energy demand, re-use energy and produce energy is a
sustainable way.

CO2 production = temperature rise = sealevel rise

| |

Fig,1. fascinatie engineering.JPG

Source; <No data from link>

Ig,2. extreem weer nederland.jpg

Source; nujij.nl
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2.2. Autarkic Energy, Definition.

According to the New Oxford American dictionary, the term autarky is derived

from the Greek word autarkes and means “economic independence or self-
sufficiency”(oxforddictionaries.com). In contrast, the term autonomy refers
to“freedom from external control or influence” and self-government. The term
autarky better reflects the meaning of the concept, because the concept of “relying
on internal resources”,embodied in the term autarky, is somewhat more in line with
the concept of “independence / self-government”,embodied in the term autonomy.
Specifically, we define energy autarky as a situation in which a region does not
import substantial amounts of energy resources from other regions, but rather relies
on its own resources to satisfy its need for energy services. This strong definition

of energy autarky is unlikely to be fully achieved, because exchanges with other
regions probably always lead to a certain amount of importing energy. After all,
regions are open systems that exchange information,persons,materials and also
energy with one another, with mutual benefit. Because regions are open systems,
energy autarky should be understood as a vision to move towards, rather than a call
for regional isolation. At the core of energy autarky is the insight that by generating
energy locally, economic values are created, which contribute to the viability of the
whole region.

2.2.1. Borders

When we talk about energy systems it is important to define the borders of the
system. Although these borders are not always as strict as we describe them they do
give an idea of what element still needs to be taken in account and which fall beyond
our scope. There are two types of borders that we need to define, the system borders
and the project borders (www.w-e.nl/energieneutraal(14-04-2012)).

The system might be much larger than the project thus a clear description is very
useful. When talking about the system in general the influence zone of the project

is subject, the city block, area or even the city itself. Depending on the scale of the
project its system borders vary. When we talk about system borders in the context of
autarkic energy we want to define how far the energy system reaches. What input is
going to be accepted and how much of this energy do we need? Defining the system
borders means to define which energy and resources are going to contribute to the
program, at the same time this means excluding certain resources. The defining of
the system is important because being autarkic implies that there will not be any
energy imported from outside of the system. Making a system too small or too big
will generate many problems a clear definition can prevent this.
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Although energy import is unwanted a little will always be imported as the system
is open to users that bring energy into the system by producing waist and importing
materials. In the case of the fish auction the system borders are those of the directly
adjacent city, the interaction with the freezer storage on the other side of the harbour
to gather warmth and the blocks of housing in the area to provide with the same
warmth but now in a stable supply or even complemented with electricity that can be
generated at the roof of the fish auction.

Secondly the project border needs to be defined, this is the actual part where we
can have influence by altering the way we design and use the energy of the bigger
system. This is where we can add wind turbines or solar cells where we have the
control and influence. The project borders can vary from time to time as every project
is different. Some projects are small and only contain interior interventions some
continue outside or even in the direct surrounding of the building. In the case of the
fish auction the measures taken are all directly connected to the building.
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Fig,3. System border - Project border.JPG

Source; http://www.w-e.nl/energieneutraal
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2.3. Why should we use it

As energy from fossil fuel sources is expected to run out in the near future we face
the big challenge to find alternatives. Not only the limited supplies are worrying to
say the least, the ageing of many power plants means that we have to invest in new
systems to keep up with demand (MacKay, D.J.C.(2009)). One of the more recent
developments is the nuclear disaster in Japan which rekindled the debate if nuclear
power is save enough to use, many countries are shutting down old nuclear plants
as this debate is going on. And then the issue of where to store the waste of these
installations is not even solved.

Not only is this pure necessity for powering our devices there is a more urgent

drive, the earth is warming up due to our exhaust of carbon dioxide. (MacKay,
D.J.C.(2009)) The invention of the steam engine made it possible to mine for coal
and increase production in many ways, this triggered the industrial revolution but
started an immense increase of CO, exhaust into the atmosphere. If we keep going
on this track we are facing an increase of the earths temperature which means that
the sea level will rise due to melting ice, the alps will become a dessert the great
ocean currents will changes course and no one knows what will happen next except
that this will be at the cost of enormous losses of life.

If we do not change our behaviour our selves, earth will force us to and we will have
to learn and live with the consequences. As Sir Winston Churchill sad the 12th of
November 1936 preceding a larger storm than ever before when people struck the
good advice in the wind “The era of procrastination, of half measures, of sooting and
baffling expedients, of delays, is coming to a close. In its place we are entering a
period of consequences”(An Inconvenient Truth (2006))
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2.4. How can we use it

2.4.1. Biotic and A-Biotic energy

If we are going to use renewable energy from our surroundings we have to look at
what we have available. There are two energy streams that we can distinguish, biotic
and a-biotic flow. Biotic flow is all the energy that we can find in plants and animals,
the flora and fauna that surrounds us. When we take plants for instance they grow
by taking in sunlight, CO,, water and other nutritions. These all together form a plant
which yields a certain amount of energy that can be used to feed us or our livestock.
And even the remains can be used either to be burned and produce a last energy
source or by composting generating bio gas and finally fertilizer for the field to grow
new crops, thus closing the cycle.

A-Biotic flow is the sun, wind, waves and thermal energy that we can harvest.

Although both systems are directly connected, less sun means less life, using
A-biotic streams is often the easier way as less preparation is needed. Where using
biomass needs preprocessing for instance wind energy can be harvested without
any extra effort. The advantage of using biotic streams is that cycles can be closed
and the energy trapped in the waste can be used as food or raw matter for an other
part of the chain.
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Fig,6. watercycle.jpg Fig,7. CO2 cycle.jpg

Source; http://www.bcb.uwc.ac.za/Sci_Ed/grade10/ecology/abiotic/abiot.htm Source; http://www.emeraldecocity.com
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2.4.2. Harvest map

To see what potential sources of energy are available it can be helpful to make a
schematic map of the surrounding area and chart what energy is found where. This
makes it visual and helps to determine all the flows. Such a map could be a schema
but should show if there is excess heat or cold available, if there is waste material
which can be used in an bio fermenting installation.

In the harbour area of Scheveningen surrounding the former fish auction we can
make such a map too. Some energy sources drop out because they need certain
elements that are not present at the site. The hydro power needs a river or flow which
is not present in the harbour, the tidal energy would need an enormous area to be
able to generate anything substantial. As for waves, its a harbour so people have
build special breakers to keep all waves out of the harbour. These have even been
extended in the past so we can forget about that kind of energy.

All the other energy sources are present in some kind of form and looking into them
might prove to be interesting. Some might be useful and can generate enough to be
of interest while still some ones might drop out because of practical limitations.

Energy exchange

Hydro Geothermal

No elevation or river

Biomass
System border

Tidal

180 cm but too little space

Project border

Fish auction

e Y.

Wave

harbour is build to
cancel these out

Y

Seawater warmth exchange

Solar Collector Wind

Solar PV

Fig,8. harvest map l.ai

Source; <No data from link>
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2.4.3. Balancing Energy

When we look at energy demands from several different programs we can see
that they have demands that generate either excess heat or cold that can not be
used. By connecting these programs in an intelligent way we can solve the energy
demand of one program with the waist of the other (REAP (2009)). Combining the
heat generated at an ice-skating ring with the demand for heat needed to warm a
swimming pool can help reduce the energy demand for both programs.

At the site there are no ice rings near enough to be of any profit but there are some
other resources that are of interest. There is a chilled warehouse across the street
about 36000 m3 large. To keep this at 0 to 5 degrees Celsius every hour 70 Watts of
energy is used per M3, the energy is used to pump the cooling fluid around and to
extract the heat which is now lost to the stars which might be used somewhere else
as Waste should equal food. Some might still go to waste as losses during transport
are hard to eliminate altogether. More in the appendix.

Across the harbour there is an even bigger source to find, a 170000 m3 freezer
warehouse provides almost 100 Watts per M3. Capturing the heat is relatively simple
and getting it to our building would only imply a pipeline across the harbour of about
200 meters. As the warmth need to be transported and needs to be exchanged from
system to system some energy will be lost, In the calculation used for the fish auction
an efficiency of 80 % will be used.

There is one thing that has to be said, these sources might fail in the future as no
one knows how industries might evaluate over time. Keeping this in mind we should
also be able to full fill at least our basic needs inhouse. The fact that the complete
roof of the fish auction can be used to generate heat means that failing input will not
affect the functioning of the building. Still as long as this energy is available it is a
crime not to use the available energy and distribute this in the area.

energy exhange ﬁ

Fig,10. energy echange.ai

Source; <No data from link>
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Fig,9. ice ring - swimmingpool.JPG

Source; REAP (2009)
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2.4.4. Cascading energy flow

To reduce energy demand in a smart way we can use a cascaded system. Within
the building energy is used to heat different service systems, after using this initial
heat it can be used again for a different service or function which operates at a lower
temperature.

To show an other way of cascading we can look at recycling, here source material
is used over and over until it is burned and then the ashes become fertilizer for the
plants to grow new basis material to start the cycle again.

Fig,11. paper cascase.JPG

Source; www.agentschapnl.nl/cradle-to-cradle
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When talking about recycling energy it is important to keep the quality at a sufficient
level to be useful. The therm exergy refers to the quality of energy. As an approach,
exergy is defined by using high quality energy only for purposes that require this
high quality energy and lower quality energy where this will suffice(El-Say ed, Y.M.
(2002)). A swimming pool that is heated by the waste heat from a factory is an
example of this exergy principle. By linking various energy producing and consuming
functions, a cascade can be formed, in which the user of the highest energy quality
is at the top, and the user of the low est energy quality is at the bottom.(Lenferink,S.
(et.al) (2007))
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Fig,12. heat use cascade.ai

Source; <No data from link>

By analysing possible functions that operate at different temperature levels we can
set up a system of re use within a building. Energy that is returned to the cascade
needs to be of a certain quality to be useful. Careful exchange and efficient transport
methods need to be used to eliminate the loss of energy along the way to extend
the cascade as long as possible. This reusing of energy means that with the same
amount of initial energy we can do much more than only us it once. Still like in
conventional systems loss of energy occurs. At the end of the cascade in stead

of discarding the remaining energy this can be used as basic input to start a new
cascade.
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Local climate is one of the most important factors as we are looking at possible
renewable energy sources as many systems are based on warmth of the sun
movements of the planets. Some systems are directly related to these sources like
solar panels some have a more indirect connection for instance an algae farming.

The climate on the place on the earth where we want to build influences our building
dramatically, if our site is near the sea we can count on other sources than when
deep inland or in the mountains. By analysing what the climate does locally it is
possible to determine which systems are likely to be efficient, and which systems

would be a waste of time and energy.

Important factors are solar behaviour, angle of incidence / hours of sun, wind

patterns over the year, precipitation and temperature over the year. These factors
have great influence on what system we can use and how efficient they are. Of
course we need to position the building in a way that corresponds the findings of our
research. It is possible to analyse the climate here in detail, but | would rather do this
in combination with the different techniques that need the data to proof if they are

viable or not.
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One thing | would like to mention is the change in climate, As global accepted

fact we know that the earth is warming up due to our pollution in many ways but
mostly due to the CO? that we emit (MacKay, D.J.C.(2009)). This will cause all

sorts of change in the climate systems some in the long term but some are already
happening. The climate is getting more extreme, storms grow bigger and generate
more precipitation due to higher temperatures (An Inconvenient Truth (2006)). When
we design energy systems that depend on the climate we should be aware of these
facts, as the trend is that this change will continue we need to be prepared and adapt
to this phenomena.
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Fig,17. Climate change temperature.jpg

Source; http://www.klimaatatlas.nl
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2.5.2. Wind

Wind energy is abundant and global, the local climate may vary but we can find

it everywhere on our planet. Sometimes only in small amount some times as
uncontrollable storms. Harvesting wind power and converting this in to energy

has been done since the invention of the windmill even long before the start of

the industrial revolution. The technique changed dramatic, modern windmills

have blades instead of wings and can be controlled either automatically or from a
distance. The central shaft drives a turbine directly at the top of the mill instead of
transporting the power down via gears and secondary shafts, modern windmills are
thus often named wind-turbines.

Due to improvements the windmills can operate without someone controlling them
all the time thus making it possible to place them out on the sea where wind is
abundant and unobstructed-obstructed by buildings or terrain features. The first
turbines where constructed on land as these are better accessible for maintenance
this revealed some issues however, wind turbines produce sound nuisance from
their wing-tips that cut trough the air at enormous speeds. Increasing the turbine
increases the speed and thus the sound, the blades create a shadow that can be
annoying as it behaves like a stroboscope.

These arguments lead to turbines being kept away from urban areas, although they
are the easiest answer for a great part of our energy demand. New developments
have tackled some of these issues in the form of urban friendly turbines which are
popping up more and more, mostly on industrial sites though.

Fig,18. wind energy.JPG

Source; author Bogaart,F.J.
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One of the hardest things to solve is still the fact that wind is an irregular thing

Engineering

blowing at will creating energy at will and not at demand, this makes it important to
store the gained energy. As many techniques have progressed a long way the storing
of energy has fallen behind and needs to catch up this how ever is to be found in its

own chapter.
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Fig,19. Wind obstacles.ai

Source; author Bogaart,F.J.
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Source; treehugger.com

Fig,21. photovoltaic.jpg
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2.5.3. Photo voltaic cells

One of the first solutions we come up with when we are talking about sustainable
energy is the sun and Solar cells. These Cells are used in a wide variety and are
improved all the time, the classical way is a glass panel on which they are glued.
Modern versions are flexible sheets of polymer or even roof tiles that have solar cells
embedded on top. The correct term to talk about these cells is photo voltaic cells or
short PV cells, this has to do with the conversion of sunlight into electricity.

Some quick calculations that can be made are the squire meters available times 100
watts equals approximately the harvest potential in energy, at the equator this will

be higher at the poles lower but its a reasonable estimate. The efficiency of regular
panels at this moment is that they are able to convert 20% of the suns energy into
electricity which is already good, newer panels have proofed to be able to convert
even more over 40% and development is still going strong.

Factors to take in account are that partial covering of a PV cell will reduce its yield
overall. The sun is most effective hitting the panel perpendicular, the angel of the
sun differs over the year and day meaning that fixing panels in stationary position
will need a good understanding of the ideal angle (solardat.uoregon.edu(15-04-
2012)). to extend the production time it is possible to use a tracking system.(www.
rimlifegreentech.com (22-06-2012)) New developements are the extension of

the range of light frequencies that can be used, new panels are developed that
can absorb infrared radiation and thus increasing the yields not only in maximum
capacity but in a longer deployability during the day and being effective even when
there is an overcast.(Gratzel,M. (2003))
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2.5.4. Solar Collector

Just like PV cells Solar collectors work by capturing the energy from the sun and
converting this into a form that we can exploit. The Warmth of the sun is trapped in
the fluid that circulates through the system and can be used to warm the building or
the warm water circuit. These systems can be low tech and still yield good results,
more developed systems can produce almost 3 times as much energy than a PV
cell. Simple systems are just dark coloured tubes that are placed directly in the sun
and water that circulates trough. More advanced systems consist of vacuum tubes to
improve the capture of the warmth.(www.solarpanelsplus.com (22-06-2012))

In contrast to the PV cell covering a part does not influence the efficiency of the

rest of the panel. Just like the PV cell the correct position of the panel is essential

to its functioning. One of the advantages that the collector has over the PV cell is
that warmth can be stored easier over a longer period, if done in a well isolated
container it is possible to have warmth all year long, the system needs to be set up
for the demand as warming up lots of water with this system takes longer than with a
conventional heater.
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2.5.5. Solar radiation

Using solar radiation is somewhat similar to the collector system although here the
warmth is not trapped in the water but in the walls and floors that are heated up by
the sun. It is a form of core activation where the warmth of the sun is used in stead of
warm water.

Fig,28. solar core activation.ai

Source; author Bogaart,F.J.

The solar radiation can be used in more than one way, a well known example is the
tropical roof. In this case solar radiation is blocked by a shield layer which needs to
be separated from the building by a ventilated space, Thus preventing the sun to
heat up the roof.

The same principle can be used in colder climates where the radiation is inverted
and aimed at the cold sky, when we use the same shield and separation space (this
time not ventilated) we can bring the radiation loss towards the sky down reducing
the amount of heat lost means reducing the heat needed to warm the building.
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Fig,29. tropical roof princple.ai

Source; author Bogaart,F.J.



40 Engineering
2.5.6. Water

Water can be a great source of energy, there are many ways to get energy from
water as it moves over the planets surface. Gravity is a key element in this as water
will follow the moon and sun we get the tides that rush in and out, and when water
comes down from the mountains gravity is the power to exploit.

Reservoirs can be made and drive turbines, this can be small to fit a single house or
big to empower a complete country. Other ways have been researched in the report
of “Water als bron van duurzame energie inspiratieatlas” (Deltares (2008)). In this
report many possible ways of harvesting energy are described specially focused

on the Netherlands. To mention the key forms Wave energy, tidal energy, warmth
exchange and sweet/salt electrolyse.

As the planned project is located in the harbour of Scheveningen many of the
systems will not be valid to investigate as there is no wave action in the harbour,
there is no current as the harbour basin is a dead end. There are however some
interesting possibilities like Warmth exchange which could yield enough energy to

warm a complete neighborhood.(Vestia (2010)) The seawater temperature is used
by means of a heat pump, like the way a cooler in the kitchen uses compression to
extract warmth. The warmth in this case is used to feed the system and provide the
houses in the area with heat for showers and under floor heating. As this system
requires electricity for the compression it has some weak points but in general it
reduces the cost of producing the same heat otherwise generated in a conventional
way.
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2.5.7. Earth

Energy can be found all around even underneath our feet, if we go down in the
earths crust we can use the warmth of the core. It depends on the thickness of the
crust how deep we need to go. In Iceland the magma is so close under the surface
that geysers occur and geothermal energy can be harvested in a very easy way.
The steam that rises from the earths centre is trapped in tubes and funnelled trough
steam turbines much like we use in nuclear and coal fired plants, just without the
harmful waste and CO2 exhaust.

In other sites we can find warm water too by drilling into the mantle of the earth, in
the Netherlands near Scheveningen we need to go down 2000 meter before we find
water which is warm enough.(Vestia (2010)) This is a system that demands quite
high initial investments and thus often done in cooperation with bigger groups. An
other way is to use the constant temperature of the soil to warm or cool the air we
use for ventilation by using earth tubes.

The earth can provide us storage for warmth and cold, when we create aquifers that
contain water we can store surplus heat in the summer and use this in the winter to
heat our buildings, like wise we can store excess cold in winter and use this in the
summer to cool our buildings.

SUMMER WINTER

Fig,32. geothermal.jpg

Source; http://blog.schiavihomes.com
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2.5.8. Biomass

One of the techniques that is still being developed but already being used is
biomass. One example is the cow manure that farms have in abundance that can
be gartered in sealed tanks the natural process of fermentation is enough to extract
methane gas which can be used to power gas turbines to produce warmth and
power that can be converted in to electricity.

The process has been improved and many variations have been found. Burning
biomass in the form of wood chips that are left over from the saw mills or
construction sites is one of the more common forms. Using waste from restaurants
and black water mixed with biological waste in fermentation systems is more
complex but yields gas that can be used more flexible to produce energy at demand.

Due to the fact that the exact amount of CO, that is released during the burning

is taken back into the biological system as resource for the plants this system is
deemed to CO, neutral. No extra fossil fuel is burned so the trapped CO, remains
locked and no extra is released. To reduce the CO, exhaust this can be channelled
to a greenhouse where the plants need the CO, to grow preventing the gas from
polluting the atmosphere.

Other possible sources for bio mass are supermarkets and restaurants or food
processing industry as much of their waste is suitable for fermentation. Even sewage
plants can produce bio gas as during the breakdown of the sewage bacteria produce
methanol which can be used to generate heat and electricity.

Fig,33. BiomassCycle.psd

Source; http://kredl.kar.nic.in/Sitelmg/BiomassCycle.gif
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2.6. Storing energy

When we have gained energy this energy needs to be used immediately or is lost
again. As most energy is gained from the sun and this can only done when the sun is
out we have to store energy until we need it.

There are ways to store the energy for later use but these have drawbacks as often in
the process energy is lost. Not every type of storage is usable for any type of energy.
There are lots of limitations on storage like space requirements or need for special
materials.

At the fish auction we have to store two types of energy, the first one is the heat that
is harvested form the solar collectors the second type of energy is the electricity
generated by the photo voltaic cells. Heat can be stored in a liquid, water is suitable
for low temperatures up to 1000 C , for higher temperatures salt can be added. For
storing very high temperatures salt can be liquefied by heating it beyond 14130 C
which is the melting point of calcium chloride.

The second form of energy is the electricity from the photo voltaic cells, this can be
stored in batteries or in a gravity system releasing the energy at the moment needed.
Both the heat and electricity storage have a limited capacity thus a good estimation
has to be done of the expected use to avoid running low on power.

In the fish auction the focus will be at the storage of heat as that is the main
resource available, the excess electricity will be fed into the national grid as this is
still the more effective way. In time fuel cells and improved batteries will gain a more
important role.

Fig,34. practical storage.ai

Source; <No data from link>
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2.6.1. Batteries

To store electrical energy we can use batteries. Already in ancient times batteries
where known, the oldest example might be the Bagdad battery. (www.spitfire1500.nl/
id178.htm (14-04-2012)) Since that time little has changed, the materials have been
optimized and by experiment we learned how the process actually works. Batteries
are in many devices still something of an limiting factor as they are bulky and

have a limited capacity. New types of batteries use special metals and last longer.
This technology is currently being developed by the car industry and for mobile
applications like phones.

Fig,35. Bagdad batterie.JPG

Source; http://www.spitfire1500.nl/id178.htm

An other way of storing electrical energy can be done by pumping water up to a
higher area like a mountain lake and letting it flow trough a turbine when needed.
This is done for instance in Norway, during the night a lake on top of a plateau is
filled with water which is drained during the day to meet the peak demands of a
factory.

As the electrical energy produced at the fish auction is only limited, some energy
storage will be taken up in the design but the excessive energy will be fed back into
the grid. Battery packs are useful up to a certain capacity filling the daily demand of
the building, feeding back energy makes it possible sell the surplus energy and to
draw energy when needed. Extra advantage is that every Watt of energy produced
in this way and fed into the grid decreases the amount of fossil fuel burned by the
power plant, these do have to be more flexible to deal with this input.

Engineering
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2.6.2. Hydrogen fuel cells

When electrical energy is gained but not needed we can use water and electricity to
produce hydrogen gas which can be stored in fuel cells for later use. This technique
is still developing as the hydrogen gas self is highly explosive storing large amounts
could be dangerous. The technique is being developed by the automotive industry
and not yet available for use in buildings. One of the mayor drawbacks again is the
amount of space that is lost to store enough energy to last more than just a couple of
days. When the volume and danger can be reduced enough it might be interesting
to use in buildings.

This will not be used in the redesign of the fish auction because of the explosive
danger and the limited capacity.
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2.6.3. Warmth storage

To store warmth there are several systems although almost all rely on a liquid

to transport and contain the warmth. Some systems use chemical reactions to
store warmth, using for instance the hygroscopic effect of salt crystals at different
temperatures to store energy. And even with these chemical systems often a fluid
is needed to release the stored energy. Storing warmth in a fluid can be done by
containing it in a insulated tank or for bigger volumes by using aquifers. The benefit
of using insulated tanks is that higher temperatures can be maintained and thermal
leakage can be controlled much better. In some instances open air storage can

be used, Salt water used in a layered system is able to trap and insulate heat by
preventing the normal convection that occurs in fresh water. These systems are in
most cases closed systems meaning that the liquid that is used for transport never
mixes with the water that comes out of the shower, the minerals in the transport fluid
can be corrosive and harmful for the skin (www.solarponds.com/ (24-06-2012)).

In the fish auction project a system which contains the best of these systems is going
to be explored, high temperature storage in insulated tanks containing a saltwater
mix. To keep the salt mixture at the place where its most effective a closed system is
used with heat exchangers to distribute the energy around the project.

Fig,38. warmteopslag_tank. - Fig,39. Heat storage aquifer Utrecht.JPG

Source; www.zuva.nl

Source; www.underground-energy.com
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Energy demand cool and freeze units

Ruimtetemperatuur +2=C
Koudemiddel R134a en R404A [ R50TA
Inhoud van 2m? tot 230m*

Koelcapaciteit 400 Watt tot 16000 Watt Koelcel
|Ruimtetemperatuur e
Werdampingstemperatuur -5=C
|Dmgevingstemperatuur 270
|Dps|ag voorverpakie producten 300 kg/m®
|Inbrengtemperatuur (dagelijks 10% van de opslag) =157
|Iso|atiedikle polyurethaan (vriescellen met vicer) 820 mm
|Compressordraaitijd per 24 uur 16 uur
Hzebruik intensief

Ko]e;ll::el Koel lﬁ;ﬁ:c iteit Watt/m?
2 400 200
3 500 167
4 650 163
8 1000 125
10 1200 120
12 1400 117
15 1700 113
20 2000 100
28 2700 96
37 3500 95
43 4000 93
55 4300 89
70 6000 86
90 7100 79
120 9000 75
150 11000 73
190 13500 71
230 16000 70
riescellen

Ruimtetemperatuur -18°C

Koudemiddel R404A [ REOTA

Inhoud 2m? tot 90m*

Koelcapaciteit 400 Watt tot 7500 Watt Vriescel
{Ruimtetemperatuur -18°C
Iverdampingstemperatuur -25°C
|Dmgevingstemperatuur +27°C
|Dps|ag voorverpakie producten 300 kg/m®
|Inbreng19mperatuur (dagelijks 10% van de opslag) -5°C
|Iso|atiedik‘te polyurethaan {vriescellen metvioer) 120 mm
|Compressordraaitijd per 24 uur 16 uur
{Gebruik intensief

Vﬁ::;ls:cel Koelc;ap:{:rtert Watt/m®
2 400 200
3 500 167
4 700 175
i 1200 171
9 1400 156
14 2100 150
18 2500 139
28 3000 107
36 3500 a7
48 4600 96
70 5900 84
90 7500 83

Fig,1. coolcell graph.JPG

Source; www.koelonderdelen.nl

Fig,2. freezing cell graph.JPG

Source; www.koelonderdelen.nl
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gemeentewerken - 52 - 1e verdieping en doorsneden.jpg

0100

Fig,6.

Source; <No data from link>
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0100 - gemeentewerken - 53 - 2e verdieping en gevel.jpg

Source; <No data from link>

Fig,7.
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