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“Architecture is the 
composition of voids in 
chiaroscuro. Built form is 
an instrument of natural 
light to shape interior 
space. Where shadows 
fall, the space ends … 
but it is also where our 
imaginations begin.”
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In this series of experiments, design inquiry focused 
on cellular geometries and their assimilation into 
surfaces in the modulation of interior light and 
shadow. Here, the building section determines the 
floor plan.  Site orientations are understood as sun 
paths which define the section composed in light 
transmitted through its surfaces.



SINUSOID                 [1]

How do we fill a thick 
wall with cavities 
like sinuses so that 
interiors could breath 
even in rain?
How would material 
be distributed in 
sinusoidal geometries 
to reduce self weight 
but not load bearing 
capacity?
How would its 
thermal capacity be 
optimized?

PYRAMIDAL              [3]

If we extruded light 
spouts from a three-
way grid structure, 
how would their 
relative proportions 
create a significant 
change to the intensity 
of interior light, when 
positioned on wall 
planes?
How can spaces be 
defined only with light 
and shadow instead of 
walls?

Winnie Wong Sem 2 AY2010/11

Tovya Koh Sem 1 AY2010/11

Gracia Quek Sem 2 AY2010/11

LAPIDARY                 [2]

Instead of faceting 
a diamond to reflect 
light and color, how 
would we sculpt 
material and aperture 
to diffuse/diffract 
light within a spatial 
volume?
How would we move 
through the spaces 
derived from these 
faceted planes?



PRISMATIC                [6]

If a prismatic surface 
could be rationalized 
into striated patterns 
to incorporate 
structural stiffeners, 
what remaining parts 
of the geometry could 
create all the effects of 
a light prism to define 
interior thresholds of 
space?

Adriel Sim AY2011/12

DERIVATIVE               [4]

How many boolean 
derivatives are 
possible if spheres 
were to overlap 
within a cube to form 
protected apertures 
within load-bearing 
blockwork cells?
How would we vary 
material and aperture 
distribution in cells 
forming the base, 
middle and top of a 
wall?Teo Chia Kai Sem 2 AY2012/13

PHOTOCHROMIC      [5]

If an eight-petalled leaf 
were to be variegated 
in form, what materials 
and structures could 
be suggested to 
support the resultant 
geometries?
If photochromic 
material was used, 
how would the leaf 
patterns create space 
in a polychromatic 
volume? 
How would these petal 
forms turn corners to 
define building edges?

Lan Yikang Sem 2 AY2012/13



SHARKSKIN             [8]

If pointed arch 
profiles were to 
be translated into 
serrated cells, how 
would they be bent 
to define apertures 
and maintain surface 
continuity? 
How would 
the geometry 
accommodate 
the problems of 
transferring load 
across material 
constrictions in 
relation to aperture 
orientation? 
How can these cells 
vary in aperture 
geometries to different 
view, glare, shade 
and prevailing wind 
conditions of different 
wall orientations?

MOIRE                [7a, b]

If slender arms were 
cantilevered from an 
axle and individually 
rotated, how would 
they be kinematically 
sequenced to open 
entrances, activate 
vistas, create 
pathways and routes 
and then close after 
visitors pass through? 
How would the same 
kinetic system perform 
as ceiling diffusers, 
wall openings and 
spatial dividers in a 
moire composition?

Chan Soon Ming Sem 2 AY2012/13

top: Leroy Chan
bottom: Stephanie Kui 
Sem 1 AY2015/16



SERPENTINE          [10]

If we warped an 
arched surface to 
let in light between 
each overlapping 
surface, what is the 
relationship between 
the curvilinear 
geometry and interior 
light intensity?

PERISTALTIC           [11]

If a transparent 
pneumatic cell were 
to be filled with more 
air in strong sunlight 
to insulate the interior 
from heat, what 
would be a kinematic 
sequence to compose 
roof and wall cells?

Hammad Sem 1 AY2013/14

Jax Tan Sem 2 AY2012/13

ESCHERIAL               [9]

How would the 
geometry of a four 
armed star be 
permutated into a 
tessellated surface 
capable of diffusing 
interior light?
What patterns can be 
read on the surface 
with changing self-
casting shadows on a 
diurnal basis?

Chen Shujie Sem 1 AY2013/14



POLYHEDRAL   [12a, b]

What polyhedral cell 
derivatives could 
be scalable and 
recombined into deep 
ventilating blocks?
What geometries 
would work in pure 
compression if the 
cells could be stacked 
to make entire walls?

top: Fong Xuan Yi Sem 1 AY2013/14 
bottom: Sylvia Chen Sem 2 AY2012/13

ARMADILLO            [13]

If semicircular 
cells were warped 
into doubly curved 
surfaces, how would 
they overlap to 
shelter apertures and 
interlock to transmit 
compression in 
curvilinear profiles? 
How would these 
cells accommodate 
asymmetry in plan,  
turning longitudinal 
axes to fit flexibly on 
different sites and 
varying spans to avoid 
the tunnel effect of 
standard vault spaces?

Sakinah Halim Sem 1 AY2015/16



SHIELD                   [16]

In using Boolean 
operations to discover 
the resultant form 
between spherical and 
cuboidal intersections, 
two layers can 
be interwoven to 
create a Hauerian 
surface. But what if 
the entire surface 
were to be in double 
curvature for overall 
surface stiffness and 
increased depth?
What is the 
relationship between 
cell geometry and 
structure in an 
overlapping surface 
configuration to 
respond to climate?

AMBULATORY 1     [14]

If a solid forms were 
to be punctured 
with voids, what 
are possible spatial 
translations of 
ambulatory sequences 
with zenithal light?

AMBULATORY 2     [15]

If a light scoop and a 
light mixing chamber 
were to merge into 
a space, what would 
be its parameters 
of the sectional 
proportions to vary 
interior ambulatory 
experience?
How would such 
spaces be composed 
into sequences if only 
inclined ceilings were 
used to define space 
with light?

Bek Tai Keng Sem 1 AY2015/16

Sharon Lee Sem 1 AY2015/16

William Chou Sem 2 AY2014/15



COWLING                [17]

If we were to translate 
roof light scoops into 
cells with varying lip 
projections, what 
surface walls would 
ensue?
And could they let in 
air but keep out the 
wind-driven rain?

Teo Weiling Sem 1 AY2010/11

SLEEPERS              [18]
 
If  Malayan railway 
sleepers made of 
pressure-treated 
medium hardwoods 
were to be re-used 
then, how could 
space be defined with 
surfaces stacked from 
a single wood block 
piece? 
How would stacking 
patterns integrate 
staircases, apertures 
and ensure wall 
stability up to four 
storeys?

Zhang Rui Sem 2 AY2012/13



SHUTTER          [19a, b]

If a surface cell were 
made of rotating arms 
to stretch fabric, what 
kinematic patterns 
are possible to control 
aperture size for 
ventilation and for 
sunshade? 
How would these 
capabilities allow 
building faces to 
respond differently to 
changing sun, rain and 
wind conditions?

top: Chen Yuhao Sem 1 AY2013/14 
bottom: Tan Aik Boon Sem 2 AY2012/13

HAZE                       [20]

What would be a trigrid 
kinematic to unfold a 
particle-absorbing filter 
in polluted air?
How would this 
pattern be balanced 
with daylighting 
and ventilation 
performance in good 
air conditions?

Andre Wong AY2013/14



MOMOTANI            [21]
KINETIC SCREEN 

This prototype is one 
kinematic translation 
of a momotani fold.
Its application is 
for a kinetic screen 
adaptable to sun 
paths and sun angles 
in any location, 
by varying panel 
positions in x, y, z 
axes to optimize 
shading coefficients 
for buildings. The full 
scale prototype is 
currently programmed 
in twenty formations 
and can be viewed at 
the upper courtyard 
of SDE block, until 
December 2017.

form follows movement
https://youtu.be/hrhN3KiiP2I

momotani kinetic screen 
https://youtu.be/QUb27VEFMv4



Detailed light and shadow simulations of the design 
processes are documented in a forthcoming book 
Surface Cells in Architecture.

For enquiries on the exhibits, please email 
akilimem@nus.edu.sg

Exhibition is located at 
NUS University Hall, Lee Kong Chian lobby

Getting here:
Bus no.95 from Kent Ridge MRT bus stop




