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: MOTIVATION MAIN OBJECTIVES i THE PROBLEM / PROJECT BACKGROUND ]
I In a building, all the openings placed on its envelope (i.e. facades Basi h 9 9 dl el desianed I ]
and/or roofs) usually have non-structural and non-insulation asu_:dresear:c: IS con &JCte on a sihgie part1e ehe_rrr\]ent eS|gnT| i A. Permeability of light is usually in conflict with the structural |
; properties. In fact, the energy saved in a building is usually lost COPS' ertl.ng our simuflaneous requirements which are usually I requirements, unless the elements are permeable to the light i
| through these openings. Therefore, it is necessary to develop a °° 2paFr). Hility of [aht th H the build i without significant loss of the structural resistance. i
structural element capable of being used in the building envelope - Fermeaptiity oriig roug < bullding I B, Losses or gains of energy are through the openings of the i
| and leads to light permeability from the outside to the interior of B. Avoiding losses and gains of energy inside the building 1 building envelope. ;
i the building. C. Structural stiffness and strength I . structural stifiness and strength are reached through proper i
S , D Conf : ih buildi | ; fruct 1 design of the panel, e.g. thickness and use of reinforced concrete
l A ‘ ~ ' pr(z):lr(]:t'(():remmg = L RUALE RS0 A e R U Ao [ with fibers, e.g. carbon or glass. I
“ | |
i <> | kir 1 D Conforming the building envelope to practice, from a pragmatic I
I 1 _ I standpoint, means that: :
; &q | ﬁ - I = Cost should be as low as possible. ]
] ’ L S T i = No other elements are needed for finishing the envelope.
1 B T r I * The envelope should collaborate as a part of the structural sub- ]
1 R — — é S | system. [
I ; —— F I ﬁ i QJ\ ’L - %_;‘ ﬂ = The construction procedure should be simple and scalable. I
i < A : 5 ‘ l = Movable and mechanized parts are avoided. ]
J A CONTROLOF VIEWS B. ENVIRONMETAL CONDITIONS = SRbC TRl STIRANESS Lk EULLoIE 2 iElel = : [
TEST 1 PROPOSAL WINSTON CONE Il
B & ) 1,000 I
A . i [ e s g o _ _ . : : :
2| & A ' - EESE = Layer (A) is made of reinforced concrete The Winston Cone (WC) Is a parabolic
F Ir e e — A B with embedded WCs to concentrate the fu”“ght f‘)'t'e:’rfor V\Ilhlcl? has the property ]
* RS — natural sunlight from outside in a O concentrate the solar beams. ]
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PANELWITHWES e — ’ panel. §;¢)=<2¢f </(2—C05¢/)2 the need for filtering the light and controlling |
. S @ ——— . - - max = @S Unax +7 the energy incoming into and exiting from
IRImIEL| * Higher values were obtained from the 2 § L?r/]er (Ili)cllil n;adet_ Ofl rf_el;nforc_?ﬁ_ ccl)ncret_e f =d,/2(L+sin0,,) the building. :
) ool | panel without WCs. The panel with WCs 3 - = lN' tefrfn © ed O'tj ca thl erst.h 'S 1ayer '3 WINSTON CONE
fle°° ) 1™ had the highest results almost during r B (; Stl e'? aTD streng eo?t te prop_;)stﬁ | = Most uses of WCs have been limited to I
A Ly the same solar time. e i;:lucrglrasilrl]”;h);s ef:‘; ”?” ou?sic::nstrgl thg solar energy, light concentration in |
PANEL WITHOUT WCs « The panel yvith WCs produced almost a r L| _ h building interior. - astronomy, and signal measurements. :
constant light power throughout the A-Lightconcentrating |, o) 10 scatter the light in the interior ) & 6 » WC application in this study is novel. The g
whole test duration. On the other hand, B. Light pipe ft%\ N ” g | ot study tackles new frontiers for WC uses in .
t_he panel WlthOUt WC_35 produced varying C. Light scattering ot the bullding and to avold glare efrect. an anidolic manner for energy efficiency
light power with the time of the day. Currently, this research is only focused on and sustainability of almost every building I
Layers A+B typology. i

I‘----------------------------------------------------------------------

0.20
for two hours and In terms of the g;;gm’
luminance was for 2.5 hours. o o & PP PSP PSS

i during the day, with less variation than the one without
f WCs. Based on test findings, the horizontal positioning of
the panel with WCs is not the most efficient configuration
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] LA11) RESULTS OF TEST 2 translucent concrete (TC) _panel
J PANEL WITHWCs demonstrated  the highest
[ S = The higher values were obtained from the results, i.e. 0.70 W/m2. The DISCUSSION
| ey \$ panel with WCs. The luminance increased " results clearly demonstrate how
| MDY | almost 7 times during one hour when J the TC panel light transmission The solution presented herein does not elude the need of
Ia: using WCs with the panel in 30° inclined w oo oswm 1sopmosows [NICFEASES With the increase of channeling the energy, e.g. light, heat, and noise, crossing the
| position. Moreover, the maximum light the sun irradiation during the  envelope. It simply reaches the twofold goal:
. . 2 I . . .
, gowbelr dpfer r:mlt ar?a | |hn W/m aImosJ S test duration. = Permeability of light
oubie _ort e panel with WCs compare g o7 = Structural stiffness and strength
1 = to that without WCs. S os0 \
el . . . . . § 050
1 Y - Thﬁ C\'/%h efficiency ?fhthel' 'EC“”ed panel g o /)\ v From the test results (TEST 1 and TEST 2)
Il wit S In terms of the light power was 2 bt = The panel with WCs offers a constant amount of light

1 for using the WCs.
CONCLUDING REMARKS I o o
FUTURE GOALS | = When the panel is inclined close to the sunlight incident
S Ui ] angle of the test location, i.e. 30° in TEST 2, use of WCs
L;Dl RN L Explore other inclinations of I was very beneficial for light capturing.
< N\h— L___specimens according to the I
= Testing the two-layer (cones + fibers) configuration. & s = - sunlight incident angle at 1 From the test results (TEST 3)
S SR THE 3 o / S 201 a different locations to optimize | = For the tested TC panels, it is important to optimize the
= Numerical modeling to optimize the solution. E R RN ‘the capabilities of capturing | orientation of the panel if one seeks to maximize the light
N — | | e —— natural sunlight. ] transmission from such panels.
= Structural testing of the panel with WCs. = W i | ll—= I » The optical fibers conduct the sunlight and the indirect light
0 Soria - Sunner Rl - Winter Explore the structural || from outside to the interior of the building but the highest
properties  (stiffnress  and | efficiency is achieved when the sunlight was irradiating the
strength) of the TC panels. ] optical fiber cross-section using WCs.
" Improve designed WC cross- :
o section with the objective of
= - collecting more natural
“>J _ 2 sunlight in vertical  and/or ]
& H - - horizontal orientations without ]
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