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Life cannot exist without energy. In our modern day and age, energy has become

an increasingly growing factor to our everyday lives, affecting everything we do from | _ In our lab, we created three different house models each with different
driving a car to using our phones. From this, we are advancing our knowledge and Due to the increase Iin energy specifications. The first is our control, the typical house with a black roof
application in energy and trying to improve it as much as we can. Energy emitted from awareness, we have found that 40% of ’

too it. The second is the same house with a black roof, but with hydrogel

buildings in residential and commercial areas accounted for 40% of energy consumption energy consumption can be traced back . . . : .

- - - attached to its roof. The third is the same house but just with a white
during 2013 in the_ Unlted_St_aFes_. Researchers have found a way tq reduce the amount of to the cooling off of buildings and f ol dJuct k White Roof which i
energy consumption by diminishing the amount of heat and irradiation the sun acts upon The idea has r £ s roof, resemoling a new common prodauct known as Ite Roorwnicn 1s
buildings. A major consideration to this problem is a material known as hydrogel. structures. The idea has fisen ot using also designing a way of cooling buildings down using a white roof

Hydrogel is a material that can absorb water extremely well and has the ability to hydrogel to help COO'_ Off_bUlIdlngS and instead of black. The three model house’s will then be place in a
sweat” it away when temper_atures Increase. With this tactic, buﬂdmg_s are a_bl_e to be structures. The idea is simple, coat the controlled environment and be provided with equal amount of heat, and
cov_ered with hydroge_l, allowing the hydrogel to abgorb water_from rain, humidity, and roofs and other surfaces of structures the samples of hydrogel will be soaked in the same amount of water for
MOISTUTE; t:eg relela o the Wﬁt%r a§;e8r2poe{; ure N Og?er 10 cool off the with hydrogel, an the cooling will be equal amount of time. All three roofs have thermo couples attached to
structure. Hydrogel, when soaked with 84.0 % water weight, is able to sustain a | completely autonomous. Humidity and e e 1 outsid (< of h € ehich will fhen be hooked U t
temperature of 35° C while under 60° C of sunlight for 3 hours. After those three hours, in 1 will be absorbed i he hvd | € InSide ana outside parts or the roof, wnicn will then be hooked up 1o
which all the water is typically released, the temperature rises to a constant 70° C. Along rain will be absorbed Into the hydroge a computer to record the various temperature readings of each.

and stored, when temperatures increase,
the hydrogel will then release the water

with this great cooling ability, hydrogel has the competence to easily regenerate and
recover lost water. When put under four cycles of 90 minutes of sunlight then 10 minutes

Figure 3 - A practical model house that

of a 2mL sprinkle of w_ater, _the hydroge! was able_ Fo keep cool at arOL_md 35° C for more could be used as a scale model to test and will then act as a sweating
Lha_llr;_4 hours. Along V\gth thlzgreact:gozollng cgpallaalllté,o\ghfen hﬁ/drogel is used obn a - effectiveness of hydrogel on constructions. mechanism to cool off buildings. It has
the amount of ar condiioning systems the buding has o use. A major concerh in been predicted that using this simple Although | was not here long enough to run the experiment and
outdoor use is deteriorating and aging due to UV radiation, requiring a change in the . :;je.%.(:anbreglé(éecthe (’;emperaturle of a collect the data, | have predictions of what type of data will return.
existing plan. & uiliaing by and an annual savings 70
With further knowledge and testing, hydrogel can be used as a major product in % of 220 kilowatt hours for the typical - —
the upcoming future as a way to conserve energy and reduce CO2 emissions. % house. 60 /"" — P
8
% 50 ~
M Figure 4 — A thermal view showing / /
ﬁf the difference of a model house 40 — _— T —House A
- : : without hydrogel on it’s roof(left) and —House B
Hydrogel Is a matenial that Is : the same model house with hydrogel 30 House C

known for its ability to on it’s roof(right) under going the -

absorb and retain water very same amount of heat.

efficiently. Hydrogel is made 0
up of polymers that are
hydrophilic, allowing it to 0 . . . . .
COntain abOUt 90% water. 15 Minutes 30 Minutes 60 Minutes 90 Minutes 120 Minutes 180 Minutes
Along with that, hydrogel is 26 | o | o
very flexible, allowing to be Flg_ure 6 — My predictions on what will happen to the three house_s. Ho_use Als just
| d and out into use in il & Figure 5 — Graph plain black ro_of. House B IS bIach house with hydrogel. House C is white roof. The
placed and p - US 00 - - Representing hydrogel's temperature is measured in Celsius.
many different applications. ability to swell and
When various changes - absorb water very
occur with the hydrogel, % ] effectively.
Figure 1 — An example of what a such as temperature, the -
typical piece of hydrogel looks like hydrogel will release its ? a0
water. Hydrogel has many = ’f Unfortunately | was not able to be here long enough to see through with
i S applications including: tissue % 150 - the expe_riment and see the results. Although here are some future |
° o o ¢ e engineering, implants, / expectations and applications of hydrogel that could be implemented if
) o o - . | contact lenses, glue, 100 - f hydrogel does prove to be a good energy conserver.
. el - Nyarosen pharmaceutical needs, ; | . 116 be abl . il "
8 | / Bonding dressings, and cooling 0 o Hy_ _roge can be proved to be a _e to coo_ _own ulldings wit
o oMH—o 10 substances. efficiency and be able to be applied to buildings.
N m 0 o | miaﬂés 0 i : _ ! . r  Have buildings began to use hy_drogel to cool down there temperature
of T I GM“—E 0 il 4l RO Bl 100 171] 140 and decrease energy consumption |
o—rmmo—L | o H— 0 T o . If_hydrogel can be worthy, then in the future it could be used as a world
| N o wide used product to decrease energy.
. )
L o ’ S With applying hydrogel to buildings, it is very important for it to be
! | o autonomous, allowing it to regenerate and sweat water by itself. With
b o this ability, hydrogel is able to attain a grand amount of water in little
time, and able to sweat it off very efficiently. Figure 2 - it/ Gcsescience comihydroget hycrogenbonding g
_ _ . Figure 4 - it/ asce.orgluploadedimagesICE. Magazine/Avicleseb. News/3012110_October/121002_schitzende_dascher_1_ ART.vith-credit g
Figure 2 — Diagram explalnlng Figure 5 - http://www.scielo.br/img/revistas/bjce/v30n2/a15fig08.jpg

hydrogels abllity to retain water easily
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