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Abstract — The Heliotrope is a unique solar-powered
home designed by architect Ralph Disch in 1994. It has
a rotating structure that allows it to track the sun's
movement and maximize energy generation. The
Heliotrope was a ground-breaking project that gave rise
to the Sonnenschiff Solar Development and played a role
in the development of the German solar sector. One of
the Heliotrope's most remarkable features is its energy
efficiency. It generates five times more energy than it
consumes, making it one of the world's first truly energy-
surplus homes. The Heliotrope achieves this through a
combination of design features, including triple-pane
thermal glass windows, solar thermal pipes, and a large
solar array mounted on its roof-

The Heliotrope's rotating structure allows it to adjust its
orientation to the sun's position in the sky, ensuring
maximum energy generation throughout the day. The
building's triple-pane thermal glass windows and solar
thermal pipes also help to maintain a comfortable
indoor temperature regardless of the weather outside.
With its innovative design and energy efficiency, the
Heliotrope is a testament to the possibilities of
sustainable architecture.

Keywords — Heliotrope, Energy efficiency, Sonnenschiff,
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I- INTRODUCTION

The building derives its name from a biological

process called heliotropy, which plants in the Arctic use
to capture the maximum amount of light during the
flowering season, which is shorter than elsewhere.
However, Heliotrope also has another biological process
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called Para heliotropism, in which the plant rotates to
avoid direct sunlight. Valerian accomplishes this from
one side of the house, which has an insulated wooden
side instead of glass and can essentially be turned to
provide shade. [1]

In this project, experiments were carried out with the
help of Taguchi's method using parameters such as
atmospheric temperature, wall thickness and building
angles. This helps to visualize the hexagonal structure of
the house because it satisfies the need to heat the inside
when it's cold outside and vice versa.

- LITERATURE REVIEW

According to Research Wind driven
architecture

As for the design with modern aerodynamics, no. First,
two important aspects of the wind itself. direction and
speed. They are given truth. An object can be modified
or played with by shaping it.

The second parameter is where the wind blows. The
uneven terrain causes the wind to be blocked. How bad
is the road? Using the wind will be more difficult. The
same is not available for artifacts.

Due to location and geometry, air can be directed and
used or blocked and ignored.[1]

According to Design  Methodology:
Architecture

From all the above-mentioned definitions, the word
"dynamic architecture™ can be defined as a structure that
responds to changes in a building or its surroundings,

even indoor/outdoor or environment/people that change.

report

Kinetic
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Although the first definition of the term "kinetic
architecture™ was made in the 1970s, there are many
different solutions from building materials to finished
products. Kinetic energy is used for different purposes
such as bridge protection, entertainment facilities (such
as stages and revolving restaurants), medical facilities
(such as nursing homes and solariums), and residences.
Dynamic trends in the design environment now refer to
ideas or human conditions, or even both, and fall into
four groups:[2]

i. Field Optimization System
ii. Multifunctional design

iii. Situational Compatibility
iv. Mobility

According to Part B -
Research report

Rotating Architecture

The house does not have the highest running machine,
but the small machine and the business that turns into the
middle column with the lowest product. Therefore, the
energy production efficiency is very good.[1]

According to the Role of Energy Technologies and
Scenarios in the Decarburization Process

Renewable energy production is surprisingly threatened
by climate change, and most of the energy we use at
home comes from fossil fuels. It would be wrong to
think that there is an advantage only if energy is only
renewable. This is impossible as the simultaneous
location is random; Consider the wind required for a
wind turbine to operate. When there is no wind at a
certain speed, there is no power.[4]

- METHOLOGY

Heliotrope is a rotating house that rotates with respect to
suns position. The project is design with the help of
Taguchi method.

Building structure: - As all the Heliotrope buildings are
made circular then as an experimental basis, we decided
to build the building in hexagonal shape, made with the
help of KTM Plywood and foam. But the two side of
hexagon will be open for sunlight.

Methods for Finding Airflow Patterns Around
Hexagonal Tall Building Model with Multiple
Aerodynamic Modifications The drag coefficients and
the pressure coefficients of each model have been found
out. The pressure distribution on each face of every
model has been studied. On a comparison with the basic
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corner hexagon model without any modifications, the
modified models have showed better performance in
reducing drag coefficient. The rounded corner and
chamfered corner models have reduced the drag
coefficient by 22% and 6% respectively. Whereas the
recessed corner model has reduced the drag coefficient
by 35%. Hence, corner recession is finalized as the best
effective model amongst the corner modified models. On
comparing the modifications to the form of the building,
the tapered model has reduced the drag coefficient by
18% and the set-back model has reduced the same by
13%. Hence the tapered model performed best in terms
of form modifications. It can be concluded that the
corner modification has outperformed the form
modification on basis of drag coefficient [21].

Walls of building: - There are three Floors to building,
the first-floor walls made with the only 4mm KTM
plywood, second floor of building is made with the 4mm
KTM plywood and 6mm foam while third floor is made
of 4mm KTM plywood and 12mm foam. 4 sides of
hexagon are made of plywood and foam while remaining
2 is open but covered with thin polyethylene or
transparent plastic.

Taguchi Method: - An engineering method used in
product or process design that focuses on identifying
negative (factor) settings to create high quality
characteristics with minimal deviation. Taguchi Design
uses a powerful and efficient approach to design
processes that are used consistently and effectively in a
variety of situations. Effective design validation requires
the use of prospective design experiments that present
procedures with different design levels. An experimental
design was developed.[3]

We have decided three parameters as Atmospheric
Temperature, building angle, Wall thickness by using
taguchi design we decided some values for test and these
are as follows..

Table 1- Combination of value parameter

Wall Thickness Building Angle Atmospheric Temperature

4 0 20
4 60 30
4 120 40
10 0 30
10 60 40
10 120 20
16 0 40
16 60 20
16 120 30
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All readings are taken according to this design. The test
is performed on the prototype.

Fig. 1- Rear view of prototype

Fig. 2- Front view of prototype

Readings of experiment — As Taguchi design suggested
we taken readings as follow.

There are three variables which are Wall Thickness,
Building Angle, and Atmospheric Temperature. Every
reading is taken after 10 min of proper external
conditions are matched with the predefined values.
Reading is taken with the help of Digital thermometer.

Table 2- Readings taken by experimental performance

Inside
Wall Building | Atmospheric | Temperate
Thickness | Angle | Temperature of
Prototype
4 0 20 21
4 60 30 28.8
4 120 40 38
10 0 30 27.6
10 60 40 36.3
10 120 20 214
16 0 40 33.8
16 60 20 24
16 120 30 25.6

VI- TAGUCHI ANALYSIS

The Taguchi analysis show many things as required but
the results are as follows.

Table 3- Response Table for Means

Response Table for Means

Wall  Building  Atmospheric
Level Thickness Angle  Temperature
1 29.27 27.47 22.13
2 28.43 29.70 27.33
3 27.80 28.33 36.03
Delta 1.47 2.23 13.90
Rank 3 2 1
Main Effects Plot for Means
Data Gleans
1 Wal Tha inest Buidng Anae Aragnes Temgeaus
L
.
. [l 4 120 " " ™

Fig. 3- Main Effects Plot for Means
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As shown in Taguchi analysis, the tables and chart are
shown above. The interpretation of table shows that
Atmospheric Temperature is most effective parameter as
the reading says. The second most effective parameter is
Building Angle and third is Wall Thickness.

VII- RESULT & DISCUSSION

The readings show that if the temperature is lower
outside, it is higher inside. Because when the
atmospheric temperature is lower, i.e., 20°C, the
temperature of the prototype is found on the higher side,
when the atmospheric temperature is 40°C, it seems that
the temperature of the prototype is found on the lower
side.

The wall thickness is also playing a major role in the
temperature of the prototype because it seems that from
the readings, the higher the wall thickness, the higher the
temperature increases or decreases in respective cases.

VIII- CONCLUSION

The Heliotrope is an edifice that is energy positive and
rotates according to the sun's position as per pre-
determined parameters. The prototype model is tested
under these parameters: wall thickness, building angle,
and atmospheric temperature. The experiment shows that
the objective of keeping the infrastructure cold in a
warm  environmental condition of atmospheric
temperature and warm in a colder environmental
condition of atmospheric temperature is identical. Also,
as results discussed all readings shows that the Inside
Temperate of Prototype is always tends to come towards
25t027°C.
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