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E I ephas MaXI m us Water re!enh’on features
intergration into facade panel units
- to aid building passive cooling
Asian Elephant  through evaporation.
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The outcome of this research is influenced by multiple variables and may plexity in the data collected from the experi-
ment. The experiments conducted did not cover all possible criterias due to time, cost and skl[ls limitations. Further experiments from here would
be advised to in a controlled For example, the prototyp with 3D printers or simulation soft-

wares to obtain more control and consistency.

Figure S1: Student poster on mimicking the elephant skin texture facades for thermoregulation -
(Chun, 2022)
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Figure S2: Student poster on mimicking the Leaf Roller and Orb Web Spider Nephilla pilipes for
better transport and mobility - (Wen, 2022)
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Figure S3: Student poster on mimicking wetlands for better water management - (Vern, 2022)



Biomimetics 2023, 8, 13

3 of 3

System / Condition

Before stimulated, presence of
largs central vacuole & aquaporin
channels can be found in upper
cell of pulvinule. While in the
lower cell, large central vacuole is
found, without aquaporin
channels.

Under normal condition, leaflets
are wide open (approx. 160°).

>,

Pulvinule upper cell

Stimulated condition

After stimulated, an obvious
shrinkage of cantral vacuole &
absence of aguaporin channels
can be seen in upper cell of
pulvinule. Whie 3t the lower cell,
size of central vacuole is
increased.

This shows that, after stimulated,
water contains in the upper cell is
drained out, thus the closing of
leaflets.

The upper side of pulvinule
controls the leaflet movement
while is the lower side is relatively
insensitive.

tt

In this device, combination of
magnetic system and spring are
used to mimic the function of
pulvinule.

Under normal condition, flaps are
wide open (approx. 160%), as 2 sun
shading device.

Seismonastic movement happens
= immediate closing of leaflets
upon stimulation.

—

Pulvinule upper cell

v

After sumulated (by rain), the
magnetic field will be actvated,

pulling the flap downward (approx.

80°), forming a rainwater channel.
Once the magnetic field
deactivated (after rain), the spring
will push the fiap upward to the
original condition.

Figure S4: Student poster on mimicking Mimosa Pudica leaves for better daylighting - (Yin, 2017)

513 p 17, Problem Statement in Meng 2021

515 p8, 296 x 318 in Meng 2021

5:10 p 22, 180 x 242, Prototype Images in

The current shelters mostly are difficult and time @ consuming
to be erected and also they are usually made of heavy
materials. Many of them are not foldable in a configurable
geometrical order which make their transportation more
difficult and their storage for future ~use is mostly problematic.

5119, 301 x 120, Bat Wings Divison in Meng 2021

517 p 4, Aim in Meng 2021

Aim: The aim is to study the bat wings and its joints which can
apply to the temporary ~shelter that use foldable and
assembly mechanisms with the solution that it is easy to be.

short period of time.

folded and transported and at the same time has capability to

be expanded as  required.

5:2 p18, 402 x 300 in Meng 2021

516 p 8, Biological function of Bat's Wing in Meng
2021

518 p 28, Conlusion in Meng 2021

Overall, prototype model 2 has shown more potential and
performs better compare to prototype 1. As it achieve higher
stability, strength, spatiel expansion and also its flexibility. It is
also crucial that the structure is learned and mimic through the
bat wing characteristics of its wing segments, measurement,
number of joints and opening angles. As the information are

usedto proceed with the prototype models.

5:4 25, 212 x 159, Flexibility of the Structure in Meng 2021

Figure S5: Student poster on mimicking Bat’s Wing for temporary structure - (Meng, 2021)

Bats, with highly articulated wings, are some of
the most agile flyers in nature. Bats

5114 p 17, Research Question in Meng 2021
How mobile shelter can be flexible and to
create an  easy foldable unit that folds in a

Meng 2021

distinguish themselves from insects and birds
by utilizing a membranous arm-wing _that
includes the shoulder joint, elbow, wrist, and
fingers with phalanges (Chen J, et al2011),
giving them an unparalleled capability to
manipulate wing morphology and _influence
their flight dynamics.
512 p 20, 162 x 150, Materials used for Prototype
Meng 2021




