Vorfreude
Description
Vorfreude is a Garden Pavilion and Observation Tower located in the Themed Garden Spinelli Park area, Mannheim, Germany. This facility consists of an observation area, and an educational area related to plant care, agricultural technology development and ecological awareness. This design is made for a long time with a shape that adapts to the Spinelli park flower garden area without having a bad impact on the Spinelli park flower garden ecosystem.
The name “Vorfreude” is taken from German language which is mean “the anticipation of a pleasure yet to come: it is the enjoying of a dream and expectation that we have”. We hope that this design can provide a pleasant and enthusiastic feeling to learn and explore the Spinelli park flower garden site further. Visitors are expected to enjoy the beauty of the Spinelli park flower garden and increase awareness of the importance of maintaining and caring for the Spinelli park flower garden ecosystem in the future.
Vorfreude is located in an area with a high variety of vegetation, in Themed Garden Spinelli Park, Mennheim, Germany. In addition, this position allows Vorfreude to be on the pedestrian path from the BUGA festival to UHalle which will become the Exhibition Center. This allows Vorfreuda to be one of the main routes for visitors to reach Uhalle. Visitors can enjoy the flower garden and pavilion garden before reaching Uhalle. This experience is expected to leave a good impression in the minds of visitors and a deep awareness of the importance of preserving the natural ecosystems around us.
[image: ][image: ]Transformation form

The shape of the Garden Pavilion is inspired by the shape of the Iguana which is one of the inhabitants of the Spinelli park habitat. This form is made of two-way circulation with different sizes on both sides. This aims to provide a mysterious space experience and trigger the curiosity of visitors to go deeper. In addition, the curved facade area is covered by photovoltaics cells that can store electricity reserves of up to 4960 MWh. The inner circumference is made of glass material to maximize natural lighting.
The shape of the Observation Tower is inspired by the shape of Chrysanthemum flower to represents the Spinelli park flower garden area. This tower has a height of about 5.3 meters from the ground. The shape of the faade is inspired by flower petals which are embodied with FRP Composite and alumunium Tube. In addition, the circular shape allows visitors to enjoy the beauty of Spinelli park 360 degrees.
These two forms were taken with the aim of representing the site ecosystem around Spinelli park. This design is designed for the long term and is independent in terms of energy requirement.
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The construction of the Observation Tower is supported by a concrete column with a diameter of 80cm, and a concrete plate for the 2nd floor. The facade frame uses a 2-inch diameter aluminum tube which is connected by welding technique, then a plate of FRP Composite is attached. The faade is also connected by a Post brace connection at the top. FRP Composite is one of the environmentally friendly construction materials and has begun to be widely used in construction, especially for the manufacture of facades, because this material is quite flexible.
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The construction of the Garden Pavilion uses a wide span truss system. This pavilion uses a metal framework for the outer and inner circles. The outer ring is added with a layer of glass at the bottom and then a solar panel at the top to capture sunlight. Then the outer ring is completely covered with glass to maximize natural lighting.
Technology Concept and details
Photovoltaic
Photovoltaic (solar panels) is a technology that converts energy from sunlight into electrical energy. potential for this type of power generation industry is being developed by the German government so that it can become one of the main producers of electrical energy in the future.
- Application on site
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Solar panels are installed on the facade to maximize the absorption of sunlight. This light is then processed into electrical energy and stored in batteries to be distributed to all areas in need. Photovoltaics is equipped with applications that can monitor and control energy requirements.
Photovoltaics system
1. Light is absorbed by solar panels installed on the façade
2. The light that has been absorbed is channeled to the inverter to be converted into electrical energy
3. The energy is then channeled to the charge controller which is a medium that distributes electrical energy so that it can be stored in the battery
4. Energy that has passed through the charge controller is channeled to the battery to be stored or distributed to areas that require electrical energy.
MWh Per year 
AE Solar
Germany, Messerschmittring 54, 86343 Königsbrunn
FLEX-03W-460W-490W - From $1.75 / Wp = 460 ~ 490 Wp
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Rainwater harvesting
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Rainwater that falls through the facade of the inner ring will be channeled into the outer pool, after which it will be channeled into the middle pool to fill the middle pool. The water collected in the pond can be used to water the plants around Vorfruede after going through the filter and pump. excess drains will be channeled to the environment according to local regulations.
Rainwater harvesting system
1. Rainwater will flow down through the biling field of the inner ring façade 
2. Rainwater will collect in the outdoor pool and then be channeled to the inner pool to be stored as well as fill the inner pool
3. The water that has been collected will go through the filtration stage by the filter when it is needed
4. After passing through the filtration stage, the water will be channeled to the pump to then be used to water the plants.

Calculation of water storage capacity
Pool Volume= Surface Area x depth
V= 443.56m2 x 2m = 887.12m3 = 887120 L






Cost Estimation and strategy
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Public Activity
Vorfreude is a facility that made to support Educational and recreational purposes, these facilities are concist of Garden Pavilion and Observation Tower. Observation activities from the observation tower can provide further understanding of the plants in the Spinelli Park flower garden. Visitors can enjoy the beauty of the Spinelli Park flower garden to the maximum from the top of the tower.
In the center there are 4 pavilions with different themes. In this pavilion, visitors will be presented with garden landscapes and vegetation exhibitions as well as learn more about plant care, types of plants and flowers, and innovations in developing vegetation for food.
Visitors can also get involved by trying to apply technology and experience firsthand the ways to care for plants.
How does it support United Nation Sustainable Goals (UNSDG) ?
Vorfreude is try to help developing 2 of 17 United Nation Sustainable Goals the Affordable and Clean Energy point from UNSDG number 7, this point refers to energy sustainability that is able to support energy needs independently and is environmentally friendly. The use of photovoltaic technology and rain water harvesting can help around 80% of flower garden maintenance and observation facilities from time to time.
In addition, the points that are also developed are Living on Earth number 15 from the UNSDG. Points refer to the conservation and sustainability of the habitats of other living things. This design supports the development of sustainable habitat in the Spinelli Park flower garden by creating a distance between the theme garden and humans, thereby reducing the risk of damage to the ecosystem by humans. In addition, in the pavilion area there is education related to plant care that can help visitors understand the importance of maintaining and caring for the ecosystem around the site.
Environmental Impact
Vorfreude uses environmentally friendly materials that do not produce a lot of emissions. In addition, the distance between visitors and the flower garden is limited to prevent possible destruction of the habitat around the flower garden. Vorfreude not only created for observation facilities, but there is also a garden facility in the middle which can increase the understanding and awareness of visitors regarding the need to protect the environment around Spinelli Park and how to care for it. It is hoped that in the future there will be a community that cares about the ecosystem and is able to attract visitors' interest related to these issues.
The facade of the main pavilion, is designed with solar panels that are able to store electrical energy needs up to 4960MWh. This electric current is used as a power source for the Spinelli park theme park area. This power source is sufficient to assist the maintenance, lighting and maintenance of this facility independently, in addition, the existence of a pool that also functions as a rainwater reservoir saves Spinelli Park water expenditure for the theme park area. Both sunlight and rain are environmentally friendly energy potentials that are easy to apply but have a big impact on the sustainability of flower garden care.
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Product Characteristics

Product Warranty

Power Warranty.

Electrical Data at

I

Maximum Power (Pmax)

Voltage at Maximum
Power (Vmpp)

Current at Maximum
Power (Impp)

Open Circuit Voltage
voo)

Short Circuit Current (Isc)

panel Efficiency

Power Tolerance
(Positive)

FLEX-03W-460W. FLEX-03W-460W

5vears

10 Years of 90% Output Power, 25 Years of 80% Output Power

460 Wp 470Wp 480 Wp
587V 506V 605V
7.87A 7.91A 795A
741V 748V 756V
923A a19A 915A

15% 154% 15.7%
+10% +10% +10%

Standard Test Condltions (STCF air mass AM 1.5, irrodiance 1000W/i?, cel tamperature 25°C

FLEX-03W-490W

490 Wp

614V

7994

76.4V

Q1A

16%

+10%
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Maximum System
Voltage

Series Fuse Rating

Material Data

Panel Dimension (H/W/D)

-]

Weight

Cell Type
Encapsulant Type
Back Cover Type
Frame Type

Junction Box Protection
Class

Connector Type
Cable Crossection

Cable Length

1000V

104

2583x1202:2.5 mm

66kg

Thin film(cis)
eTFE
T

Frameless

P68

Mca
25mm?

1200 mm
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Solar pavilion area

Panel Panel Area Panel Panel Maximum Total Power
Number Dimension amount Power

1 26.72 m? 3.32m? 8 490 WP 3.92 MWh
2 28.63 m? 3.32m? 9 490 WP 4.41 MWh
3 29 m? 3.32m? 9 490 WP 4.41 MWh
4 29.17 m? 3.32m? 9 490 WP 4.41 MWh
5 29.16 m? 3.32m? 9 490 WP 4.41 MWh
6 29 m? 3.32m? 9 490 WP 4.41 MWh
7 28.69 m? 3.32m? 8.6 490 WP 4.21 MWh
8 28.28 m? 3.32m? 85 490 WP 4.16 MWh
9 28.31m? 3.32m? 85 490 WP 4.16 MWh
10 27.23 m? 3.32m? 8.2 490 WP 4.01 MWh
11 26.66 m? 3.32m? 8 490 WP 3.93 MWh
12 26.03 m? 3.32m? 7.8 490 WP 3.82 MWh
13 25.39 m? 3.32m? 7.9 490 WP 3.89 MWh
14 24.72 m? 3.32m? 7.4 490 WP 3.64 MWh
15 24.13 m? 3.32m? 7.3 490 WP 3.56 MWh
16 23.59 m? 3.32m? 7.1 490 WP 3.48 MWh
17 23.14 m? 3.32m? 7 490 WP 3.41 MWh
18 22.7 m? 3.32m? 6.8 490 WP 3.29 MWh
19 22.35m? 3.32m? 6.7 490 WP 3.43 MWh
20 22.07 m? 3.32m? 6.6 490 WP 3.25 MWh
21 21.82 m? 3.32m? 6.5 490 WP 3.18 MWh
22 21.62 m? 3.32m? 6.5 490 WP 3.18 MWh
23 21.43 m? 3.32m? 6.4 490 WP 3.16 MWh
24 21.25 m? 3.32m? 6.4 490 WP 3.13 MWh
25 21.08 m? 3.32m? 6.3 490 WP 3.13 MWh
26 20.92 m? 3.32m? 6.3 490 WP 3.08 MWh
27 20.72 m? 3.32m? 6.2 490 WP 3.05 MWh
28 20.55 m? 3.32m? 6.1 490 WP 3.01 MWh
29 20.21 m? 3.32m? 6 490 WP 2.98 MWh
30 20.22 m? 3.32m? 6 490 WP 2.98 MWh
31 20.01 m? 3.32m? 6 490 WP 2.95 MWh
32 20.32 m? 3.32m? 6 490 WP 2.95 MWh
33 19.04 m? 3.32m? 5.7 490 WP 2.81 MWh
34 18.34 m? 3.32m? 55 490 WP 2.70 MWh
35 18.23 m? 3.32m? 5.5 490 WP 2.69 MWh

Total 1240 MWh/

Main Paviliun
Total power of the whole pavilion 1240x4=
4960MWh
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Cost Per-Panel estimated

Number Panel Amount Price (490WP) Amount
1 8 €1.76 /| Wp $6.900
2 9 €1.76 /| Wp $7.758
3 9 €1.76 /| Wp $7.758
4 9 €1.76 / Wp $7.758
5 9 €1.76 /| Wp $7.758
6 9 €1.76 /| Wp $7.758
7 8.6 €1.76 / Wp $7.413
8 8.5 €1.76 / Wp $7.327
9 8.5 €1.76 /| Wp $7.327
10 8.2 €1.76 /| Wp $7.327
11 8 €1.76 /| Wp $6.900
12 7.8 €1.76 / Wp $6.734
13 7.9 €1.76 / Wp $6.624
14 7.4 €1.76 /| Wp $6.374
15 7.3 €1.76 /| Wp $6.364
16 7.1 €1.76 / Wp $6.124
17 7 €1.76 / Wp $6.034
18 6.8 €1.76 /| Wp $5.861
19 6.7 €1.76 / Wp $5.761
20 6.6 €1.76 / Wp $5.661
21 6.5 €1.76 / Wp $5.561
22 6.5 €1.76 /| Wp $5.561
23 6.4 €1.76 /| Wp $5.461
24 6.4 €1.76 / Wp $5.251
25 6.3 €1.76 / Wp $5.161
26 6.3 €1.76 /| Wp $5.161
27 6.2 €1.76 /| Wp $5.001
28 6.1 €1.76 / Wp $5.120
29 6 €1.76 / Wp $5.172
30 6 €1.76 /| Wp $5.172
31 6 €1.76 /| Wp $5.172
32 6 €1.76 /| Wp $5.172
33 5.7 €1.76 / Wp $4913
34 5.5 €1.76 /| Wp $4.741
35 5.5 €1.76 /| Wp $4.741

Total price $214.927,00
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Cost Estimate and Strategy

completing the final work
by checking the progress of
each element

Timeline Task Cost Estimate Note
3-6 months before Gathering material $0 Our team will be
construction suppliers and partnering involved in the process
with consultant companies of leading and finding
producing solar panels sub-cons and material
with several local suppliers, suppliers
sub-cons and carry out field
actions to re-confirm the site
area that will be built
1-3 month before | Making a prototype sample $1000 Hire mechanic tools and
construction 1:100 handyman services who
consisting of materials that are experts in their
have been listed in the design fabrication
1 month before | Sending materials to the site $5000 Components to be sent
construction From local supplier to from local suppliers
Spinelli park, Mannheim consist of small to large
components, such as
solar panel components
and their installers, iron,
glass elements, bolts,
steps and ropes.
First 6 weeks on Assembly of Facade $150000 We will invite our team
construction build | Structures and elements on to be involved in
site supervising the
assembly of the
structure
Last 4 weeks Finishing the structure and $105000 Our team will be
other requirement involved in supervising
the assembly of the
structure and also invite
the judges to see the
progress
Last 2 weeks Finishing the facade and $10000 Our team will be

involved in the last
stage and will present it
to Spinelli park and
government

Total

$271000
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