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Argumentation of choice
of the studio

This studio really focuses on the technical side of
architecture, especially on the integration of aesthetics
and technology. In my opinion this aspect is often
overlooked by architects and they only look at aesthetics
and space. This way there is little incorporation of
technology in the architecture that will become a problem
in the end phase of a design. Further I really like the
research approach of this studio as you can dive into a
topic that you want. So to gain more knowledge on the
technical side of architecture and to incorporate
technology early on in the design phase I chose this
graduation studio.

Graduation project

Title of the graduation
project

Unclogging the grid — A study on how deep energy
renovations can reduce the load on the electrical energy
grid and create a self-sufficient building.

Goal

Location:

Haarlem, Boerhaavewijk

The posed problem,

The biggest problem is global warming due to human
GHG emissions. On a smaller scale we see that existing
houses are accountable for 36% of the energy use.
Another problem is the energy dependency of some EU
member states. If we zoom in to the Dutch context we
can conclude that the deep energy renovation of these
houses lag behind due to several reasons. One of the
reasons for this is grid congestion caused by the large
implementation of south facing roof PV and electrical
heat pumps. This shows that the Dutch infrastructure is
not capable to fit the energy transition with the current
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energy concepts that are being implemented. This leads
to the following problem statement: Due to the
increasing amount of local energy production and
electrification (use of heat pumps and EV charging) in the
build environment energy demand and production are
out of balance, creating grid congestion which might slow
down the energy transition.

research questions and How can a typical existing building block, such as at
Boerhaave, be made energy neutral and advance towards
more self-sufficiency without increasing the peak load on
the (local) electricity grid by optimizing energy reduction,
local renewable energy generation, distribution and
storage with the use of saltwater battery systems?

design assignment in How can existing post-war building blocks be improved
which these result. socially and technically without burdening the existing
energy grid and the use of fossil fuels?

The aim of this paper is to gain more insight on how to improve the energy
performance of a building without increasing the load on the electrical energy grid.
This should lead to a program of demands on renovating existing houses that are not
slowed down due to limited grid capacity. Furthermore this paper will provide a basis
for a model to simulate the electrical load of buildings and how specific measures like
insulation influence this.

Process

Method description

Due to the lack of a easy modeling tool I was not able to use this as a validation to
model the current daily energy demand and the impact of certain peak shaving
techniques. Therefore I used an other method; comparing load graphs. This method
uses graphs of peak shaving techniques found in the literature that are all
transformed to the same scale. These graphs were then traced and used to make a
general assumption of the impact on the load graph of a building. This method was
used to determine the new the daily load curve.

For the annual load curve the ZED-tool of dr. ir. Leo Gommans was used to model
the impact of certain peak shaving techniques. A case study building in Haarlem was
used to model the current annual load graph with the ZED-tool. Then different
interventions, like adding insulation or solar panels, were added to see their influence
on the annual load graph.
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Reflection

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

a. The relation between my graduation topic and the studio topic is that they
both combine the technical and social aspects of architecture. As the
research focuses on the local energy generation to reduce the energy use
and peak loads of the grid and the design focuses on the integration of
these measures while updating post-war architecture. This last part links
the Architecture track to my topic as my design seeks a new aesthetic to
retrofit post-war architecture to make these existing buildings more energy
efficient and improve social interaction in the building. Because changing a
building has impact on all levels I feel this graduation project touches all
the specialisations (A,U,BT,LA & MBE) within the Master, with a focus on
architecture as I am designing a building in the end. I feel like my project
will affect the Urban context as I am improving the social interaction with
my design. Furthermore my design has a technical character to make sure
the load on the grid is not burdened by reducing demand and implement
energy generation which is connected with Building Technology.

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

a. The relevance of my graduation work in larger social framework is to
provide a solution to speed up the energy transition, to densify and
improve post-war neighbourhoods. Especially now that energy prices are
high low income households struggle to make ends meet. Thus by lowering
the energy consumption of a building the energy costs for households will
drop improving their financial situation. Now that the Dutch government is
planning to abolish the net-metering regulations, the financial incentive to
implement renewable energy sources (RES) as a household is lower. This
hits the low-income households the most as installing RES costs a lot of
money and without the net-metering rule it becomes harder to earn back
their investment. By installing RES in the way that is proposed in this
research will increase the self-consumption of energy lowering the amount
of energy bought from the grid thus, lowering the energy bill and
decreasing the amount of fossil fuels. In the professional framework my
work will provide a new insight in transforming post-war dwellings as there
are a lot of similar buildings in the Netherlands that have use a lot of
energy contributing to the climate change. And the scientific framework my
graduation will give more insight in peak shaving measures and provide a
basis for a tool to simulate the load profile of a household. This tool can be
used by designers to test different energy concepts to lower the load on
the grid and become more self-sufficient in energy use.




