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Thinking Ornament

The research investigates how application of ornament on surfaces can 

change the inert surfaces into live and effective ones. The study puts 

Semper theory of clothing (Bekleidungstheorie) as basis. In this theory, 

Semper defines relation between the wall-as surface that defines the 

space, and the ornament- by wickerworks and hanging carpets. In this 

theory Semper defines a close link between ornamentation and mate-

rial and technique. Based on this theory, this study is the investigation 

of the notion of ornament as a way of processing of material in order 

to reach a specific percievable result. In addition, this research propos-

es the ornamentation not only as the texture pattern on the surface, 

but also the pattern out of tolerance in light, shadow, transparency and 

depth. This proposal is performed in exploration of two materials: the 

wood for the table and the Brick for the building.

The Phylosophical Table:

The table is the performance of the research in a table. The table is 

a study into the characteristics of wood in a way that can constitute 

a special result as ornament. How we can process the wood texture 

in order to reach to a readable and perceivable image? How we can 

impose a second layer of pattern in the structure of a table? 

The M4 design The New Carvanserai

The Building is a practice of implementing the study by designing a 

Roadside Inn as the function. A road side inn is a place where people 

stop by to rest as well as getting some facilities. The location is chosen 

in a hard temperature of hot and dry climate in Iran, with the inner 

directed old courtyard typology of Carvanserai as basis. This design 

concept is exploring of the layers of brick walls as surfaces. and Explor-

ing the brick from massive to curtain wall in these layers. The intense 

light and shadow of this climate give this possibility to use light and 

shadow effect, beside the material effect, as ornamentation.

Key words:Ornament, material, Process, effect, surface, depth, shadow and 

light.

Abstract
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The Research: Thinking ornament

Architecture comes to be defined in its essence as an ornamental 

activity. (Godfried Semper)

Architecture is an emotional experience in its nature. It involves human 

engagement and interaction in both visual and sensual way. Liking a 

building depends on making visual and tactile connections with it (Chris-

topher Alexander). How we communicate with our environment and 

how we perceive it is according to information input of surrounding. Per-

ception is the organization, identification and interpretation of sensory 

information in order to represent and understand the environment.1

Ornament, despite of all its contradictory meanings and definitions, has 

been defined as a way of communication, interaction and humanizing 

feature in design; As a sensory necessity of design, a way to give architec-

ture individuality and voice (Sullivan, 1876), and as  a way that material 

transmits affect. (Farshid Moussavi, 2006)

Ornament is a way to make buildings evoke a variety of responses and ef-

fects in viewers. Wood, concrete, brick and steel are not communicative 

by their own. They are inert substances without any expression. They 

should be cut, molded, sanded, shaped and assembled and put together 

to make surfaces. It is by the way of this process of the material that 

each surface gains a special characteristic and effect. 

It is notable here that effect is different from affect. Peter Eisenman 

makes a clear distinction. He states that: “Effect is s.th produced by an 

agent or cause. In architecture it is relationship between some object and 

its function or meaning. Affect is the subjective aspect of an emotion, 

considered apart from bodily changes. Affect in architecture is simply the 

sensate response to a physical environment.” Affect embody meanings 

1. Wikipedia definition of perception:  
Perception is the mental process or 
state that is reflected in statements 
like “I see a uniformly blue wall”, rep-
resenting awareness or understanding 
of the real-world cause of the sensory 
input.
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and evoke feelings. As Architecture privileges human engagement, inter-

action, and his visual and sensual reading, well crafted material effects 

can make powerfull affects. The challenge of design is to avoid creating 

a singular, outstanding image, pattern, or form (the effect), but a subtle, 

sensorycontextually responsive and responsible experience (an affect). 2

This essay is going to investigate the role of ornament as a way to enliven 

the surfaces by processing and manipulating of the materials. In this way, 

Ornament is not as an addition or mere embellishment or stuck on.  It 

is classified as a very first step of the design process, which looks for a 

way to manipulate, select and process of material in order to achieve a 

perceivable space.

“If the most suitable material is selected for their embodiment, the 

ideal expression of the building will of course gain in beauty and 

meaning by the material appearance as natural symbol.” 3

Based on the notion of ornamentation and materiality, this research puts 

Semper Theory of Clothing as basis.  Semper speaks of the logic of orna-

ment, as well as its communicative function. 

Based on this theory, this essay has three points of discussion in rela-

tion to ornamentation, first materiality and technique, second wall and 

surface effects, and third order and geometry.

Theory of Clothing: Hanging carpets as walls 

We find Semper theory of ornament in his Caribbean hut. Semper uses 

the four ‘elements’-‘the hearth, the roof, the enclosure and the mound’- 

to account for the origins of architecture.

In these four original principles he identifies the wall as the element for 

definition of space. While in his Caribbean hut the true walls are hanging 

carpets and textiles. These woven and braided walls were the basis on 

3. Gotfried Semper. The Four Ele-
ments of Architecture. 1851

2. Branko Kolarevic, Kevin Klinger. 
Manufacturing material effects. (New 
York: Routlege,2008)10
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which he developed his theory of dressing (Bekleidungstheorie). He saw 

weaving and braiding to be the basic principle in ornament and archi-

tecture. “Ornamentation must derive from weaving, and conform to it in 

terms of shape, color and size.” 5 And it was on these terms that he spoke 

of the relationship between clothing the body and the cladding of archi-

tectural structures with ornaments derived from woven forms: 

 “Hanging carpets remained the true walls, the visible boundaries 

of space. The often solid walls behind them were necessary for rea-

sons that had nothing to do with the creation of space; they were 

needed for security, for supporting a load, for their permanence 

4. Jorg Gleiter, Ornament today.
(Bozen-Bolzano university press, 
2010) 33

  “The Caribbean Hut”. Gottfried Semper: Style in the technical and Tectonic Arts, page 666. 1851
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and so on. Wherever the need for these secondary functions did 

not arise, the carpets remained the original means for separating 

space. Even where building solid walls became necessary, the lat-

ter were only the invisible structure hidden behind the true and le-

gitimate representatives of the wall, the colorful woven carpets.“5

Wall and Surface effect

What is Notable here is that Semper discerns ornamentation as an es-

sential; hanging carpet are surfaces which define the space while the 

wall behind has nothing to do with creation of space. In this way, he 

identifies ornamentation as necessity and priority. 

As farshid moussavi said in the book function of ornament For Semper, 

the functional and structural requirements of a building were subordi-

nate to the semiotic and artistic goals of ornament.6

Next to this, Semper gives the priority of architectural element to the 

wall.  For him, wall  is a surface, not only to divide the space, but also a 

surface which define the spatial enclosure; In this way  the wall is moved 

away from being no more than a structural element to having a clearly 

6. Farshid Moussavi, Function of Orna-
ment (Harvard University:Actar,2006)

Gotfried Sempers Knots. Here ornaments are visible as something made, simply “conditioned by the type of processing of material.” 

5.Gottfried Semper: Style in the tech-
nical and Tectonic Arts, 1860. 666
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defined spatial function.

 

Materiality.Textile and Surface Ornamentation

Alongside this attention to the wall, another notice should be estab-

lished which is the main topic in relation to this essay; the notion which 

is hidden in the term of the wicker work as ornamental walls. The wicker 

work is a technique of using material. 

Semper determine the carpets and wickerwork as the basis of art and 

ornamentation. What is the main importance is that in carpets, it is the 

use of material and technique which make the ornament and effect.

As Semper shows, ornament has a close relationship with the logical 

structure of the things: “where men use ornament, they simply empha-

size in a more or less conscious manner the natural laws of the object.”

Ornament here includes the production and the process of construction: 

The process even behind the things construction, in the beginning of 

design process.

Semper was concerned with immanent dynamics of ornament, 

with its origin in architectural process of building’s construction. 

The intrinsic nature of the material and the possibilities of working 

it constitute the immanent of things.7

In reference to the making of cloths, Semper spoke of “meaning of the 

seam for creation of structure, the seam is a device, invented for the 

connection of homogenous elements, homogeneous surfaces, into the 

whole. From the linear seams surface ornaments developed from the 

weaving of material.

One example which really shows the idea this research,  wall as cladding, 

material , order and ornament can be seen in the above image of Barce-

lona Pavilion of Mies van de Rohe, and how the manipulation of material 

7. Jörg H. Gleiter Ornament: The Bat-
tleground of Theory. 2009. <http://
academia.edu/357179/Ornament_
The_Battleground_of_Theory>
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of marbel in set and put togather to define an interior wall .

Textiles and order

The other notable aspect in Semper theory of ornament is the logic and 

order in the wicker work and carpets. Semper also said: to adorn is to 

“Consciously impose a natural order on to the Object”.



21

The order and geometry is an important debate in ornament which 

unfolding it in detail will fall apart from this essay. Owe Jones in his book 

grammar of ornament declares geometry and order as one of the main 

principles of ornamentation. He percieved geometry to be fundamental 

to good ornament design, Color, Coherency and harmony are the other 

principals that he mentoned in his propition.

Escaping from falling into this long discussion of pattern language we 

suffice mentioning textiles as a good example in which we see order, 

continuity and geometry. 

Also, back to the debate of perceiving and communication with the envi-

ronment we should note that not all the random images can communi-

cate and be perceived.  According to Gestalt Psychology, human eye sees 

objects in their entirely before perceiving their individual parts.

The nature of the parts, as well as their number and position influences a

perceptual whole . So, the order and organization of information input 

is an important factor in the language of ornament.  I mentioned that 

Human emotional response is based on neurophysiology and informa-

tion input. The quality of this information and its organization affects 

the emotional connection that human beings establish with forms and 

surfaces. Disorganized information cannot be easily perceived in human 

mind. 

An Ornament is never simply a random shape, the central features 

of ornament lies in its having been created for a concrete context 

of perception and use.8

The manual Processing of material

However the making of ornament cannot solely be accounted for techni-

cal process involved. It is not only just technical processes applied to 

material that produces the ornament, but also the manual processes 

8. Jörg Gleiter, Ornament today. 
Bozen-Bolzano university press, 2010, 
23
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on the part of the craftsman. It is thanks to his skill, his conception as 

well as the local cultural context that the designer makes the technical 

and inert material object into something special, perceivable and com-

municative image. In this way it makes resonances and differentiations. 

For instance in the woven material as one example of this definition we 

can recognize these resonances and different “orders” through different 

cultural context, different individuals and different mind process reacting 

on the same material. 

The order behind the Oriented Carpet is different from the order from 

African Carpet, although there are much more different orders in each 

category. In this way ornament makes variety and resonance from the 

same material.

So for Semper the wall, as the element with ornamentation, cannot be 

apart from the surface that defines the spatial disclosure in one hand 

and material operation on the other. Wicker work is the essence of the 
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wall, this ornamentation is not separate from the materials which define 

and divide the space, although the structure holding the roof can be be-

hind it. Here ornamentation composes of the operation, imagination and 

process of material in ways that effects and enliven the space.

In doing so, ornament become  a part of design, as way that a designer 

or craft man define a material and materiality to give special image or 

effect which will influence the users in different ways. In this way orna-

ment becomes inseparable from the object and as necessity.  With the 

source of Semper view on ornamentation and surface effects, space 

is comprised of surfaces as the architectural elements which are from 

different inert materials. Ornament could enliven the surfaces by the 

process of material in an incentive and noble ways assembling the many 

parts of a building into patterns, shapes or effects that communicate a 

character, mood or spirit to the viewer. 

    Secondary Surface effect

However, surface effects can be more than only texture effect. Archi-

tecture is the connection of interlocking and layers of surfaces coming 

together in order to build a whole. Architecture is the three dimensional 

concern. The effect of ornament can come out of the surface and flow 

more into the space. 

To involve a user in space, we should think of ornamentation and effects 

in three-dimensional way. The perception of a space is not only by the 

image and visual sense, but also it involves the tactile and feeling senses. 

Peter Zumthors buildings are one of the best examples of this perfor-

mance. His buildings masterfully engage many of our senses, not just our 

sight but also our senses of touch, hearing and smell.

“I’m experiencing architecture like everybody. I feel its atmosphere 

composed of light, shadow, sound and touch sensation. This is 

obviously nothing new under the sun. We perceive atmosphere of 
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good architecture the same way that we use to experience be-

loved places of our childhood. Sight is foreground, but hearing for 

instance, builds its background. All senses are important in process 

of perception”.

If shadow and light be added to the material effect in a surface they can 

enrich a wall and make the ornament into the room. By doing so, the 

ornament is not only as a mask or image in the wall but the secondary 

pattern out of the surface and into the space. 

Light and shadow is one way of this issue.  In certain situations, shadows 

reveal the inner complexity and intensity of buildings by enlivening their 

surfaces. Ornament does not necessarily need to be added to or incised 

in the surfaces, but it can be understood as effect of material in play of 

shadow and light. Shadow and light can be the ornament of a building. 

The variety in degree of transparency, the gradual movement in tone, 

the changeable shapes of shadow and light can make  the secondary 

surface effect. 

Ruskin assert that: 

“A cast shadow is much more curious thing than we usually sup-

pose. The strange shapes it gets into,  the manner in which it 

stumbles over everything that comes in its way, and frets itself 

into all manner of fantastic schism, taking neither the shape of the 

thing that cast it, nor of that it is cast upon, but an extraordinary, 

stretched, flattened, fracture=red, ill-jointed autonomy of its own,- 

cannot be imagined unless one is actually engaged in shadow 

hunting.” 9

Shadow and light reveal the inner complexity of a surface in “depth” as 

well as the reflective and absorptive capacities of its material. The build-

ing can be clothed in shadow and light.

9.  Alex Anderson. Thinking in shadow. 
<http://www2.latech.edu/~wtwillou/
A310images_sum05/Readings/Ander-
son.pdf> 
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Research References:
References On Ornamentation and Materiality

In this image the Firewoods are incorporated in a rural facade and 

defined a pattern in the facade. This image was defined as one example 

on  Ornament without Ornament. where only the gathering of material 

(here randomly) has defined an image.
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Herzog & De Meuron & 

Use new materials and 

Ornamentation. (Herzog and 

De meurons works is defined 

as one famous examplesof the 

performance of Semper theory of 

clothing.)



28

Hild und K Architekten 
Façade Munchen

Wonhaus Reichenbachstrasse

Architectural examples:
Hild UND K
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Peter umthor. Use of materials 
and Spatial Ornamentation

Kunsthaus Bregenz, Austria (1997)
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The table is the performance of the research in a table. The table is a 

study into the characteristics of wood in a way that can constitute a 

special result as ornament. How we can process the wood texture in 

order to reach to a readable and perceivable image?  

A wooden joist, when cut across, acquires a special pattern. This pat-

tern, when sanded, acquires a specific character. When the crosscut 

wood is selected on the basis of its pattern it can be arranged in a geo-

metrical pattern, putting more pieces to gather make larger pattern, so 

that the wood undergoes a metamorphosis from an organic fragment 

into a geometrical whole. A second pattern emerges when we con-

sider the way the joists not only form a surface, but also a structure. 

Now the shadows superimpose a second rhythm, a secondary surface 

pattern, dependent on light. So the ornamentation on the table is 

twofold, the surface effect from the texture of material, and second 

the shadow effect out of rhythm of sticks in legs of the table. The order 

and geometry and its relation to ornamentation was used as a concept 

for this object.
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Sketch: Showing the diamond pattern out 
of wood texture

Design Sketches: How to make a diamond pattern out of wood texture in 
plan and make a rythm in section

Sketch: Showing the diamond pattern 
out of wood texture, and pattern out of 
shadow in section

Design Process 
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Model. scale: 1/10

Design Process 
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Procedure of Material Experience and Ornament

In he process of research on material and ornamentation I also used 

other materials and ideas to make an ornamental table.

One exmple was using of Concrete and print on concrete. In order to 

have a nice pattern I used a leaf to be printed on the table. 

The reason why I did not use this option as the final table was that 

the Concrete table got so heavy. While on the other hand in the 

research process I wanted to make more experience on the use of the 

nature of the material. showing that ornament is out of the material 

charachteristic itself. Regarding this theme I used wood in several ways 

as well as some experiment on the other kind of materials.

Material: Concrete
Image: Pattern out of printing on 
material
Structure Vs Ornament
Heavy

Material: Steel Mesh
Image: Pattern out of material
Structure+Ornament
Not Controllable
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Material: Cartoon
Image: Pattern out of material
Structure+Ornament
Scale? 

Material: wood
Image: Color
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Making Process:

The table is a 70 by 70 centimetres table, out of 10 wood profiles. Each 

wooden joist is 7*7 cm. In order to have the continuous pattern of 

wood sticks the process was to cut the wood profiles in a row and num-

ber them, to put them exactly in the right order at the end. In this way 

by putting every four parts next to each other the vivid pattern would 

come out. But the whole pattern was not that effective and nice with 

only randomly putting these 4*4 elements. In the whole there was also 

an order needed. So the final pattern came out of numbers of experi-

ence and replacing the elements in the best way possible. Sanding 

made the pattern more vivid and gave the pattern more contrast.
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Design Introduction

The Building is a practice of implementing the research on ornamenta-

tion and materiality and depth by designing a new Carvanserai (road-

side Inn) as the function. A road side inn is a place where people stop 

by to rest and enjoy the space as well as getting some facilities in their 

journey. The location is chosen in the hot and dry climate in Iran, with 

the inner directed old courtyard typology of Carvanserai  as the basis. 

This design idea is investigating of the layers of walls out of brick. The 

intense light and shadow of this climate give this possibility to use light 

and shadow effect, beside the material effect, as ornamentation.

The question is how processsing of brick as material can make effective 

surfaces. How to use brick as cladding in the building? The concept is 

exploring the possibilities of brick as a curtain wall as well as structural 

and massive walls. The design also explores different ways of open-

nings and different tones of transparency in a surface by use of brick 

work. In this way these layers of surfaces work together and influence 

each other, by setting shadow or light on the other one. 
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Location: 

 

The Location of the building is going to be between Tehran and Isfahan in 

a road to Isfahan, the city which many tourists go and the road is passed 

by many travelers. 

Iran has one of the most road accident numbers in a year. According to 

this fact, there is a policy of making buildings in roadsides with facilities 

to stop the cars in a road. The road from Tehran to Isfahan has one of the 

most numbers of travellers.

Analysis
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Program:

The roadside places besides the road at the region normally supply trav-

ellers with restaurant and shops, services and launges and small mosque. 

In this case I have planned a small number of rooms to be rented.

The Program: 

Plan: 

Parkings

Restaurant and cafes 

Services

Small shops

Information and Internet facilities 

A small Hotel with the rooms to be rented

In this way the programs of this project can be divided in two parts: 

Functions wich is going to be used by every one who pass by as more 

public spaces. These places are more crowded and will not remain that 

calm. The more private spaces are rooms and the hotel part. 
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The Painting of Cornelis de Bruyn (the Dutch Artist and Traveller. 1652-1726 ) form Isphahan Carvanserai. Published in 1718
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The Painting of Cornelis de Bruyn (the Dutch Artist and Traveller. 1652-1726 ) form Isphahan Carvanserai. Published in 1718

Carvansarai Typology

Iran has one of the most road accident numbers in a year. According to 

this fact, there is a policy of making buildings in roadsides with facilities 

to stop the cars in a road. Although there are alot of building being built 

with this policy in different places and cities, none of them noticed the 

Carvanserai typology which has had the same functions in old roadsides. 

This design is going to investigate the typology of Old Carvanserai in this 

climate, and research the design principles which can be still used in a 

modern building with the new needs and facilities. 

Carvanserai was a roadside inn where travelers could rest and recover 

from the day›s journey. Caravanserais supported the flow of commerce, 

information, and people across the network of trade routes covering 

Asia, North Africa, and southeastern Europe, especially along the Silk 

Road.
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Most typically Carvanserais were the buildings with a square or rectan-

gular walled exterior, with a single portal wide enough to permit large or 

heavily laden beasts such as camels to enter. The courtyard was almost 

always open to the sky, and the inside walls of the enclosure were outfit-

ted with a number of identical stalls, bays, niches, or chambers to ac-

commodate merchants and their servants, animals, and merchandise.

They were used as a place for groups of travellers, which were called 

“Carvan” is that time in persian on their ways from place to place. Ac-

cording to the hard temperature and climate, they were recognised as a 

pleasant place for rest and stop in  long ways of roads between cities. 

Besides Rooms for travellers, Caravanserai provided water for human 

and animal consumption, washing, and ritual ablutions. Sometimes they 

had elaborate baths. They also kept fodder for animals and had shops for 

travelers where they could acquire new supplies. In addition, some shops 

bought goods from the traveling merchants.

Rooms for the travelers were around the courtyard, and behind it there 

was a layer of stable for animals, and normally the entrance to this sec-

ond layer was from the corners od teh courtyard.

This typology of square courtyard with four porches, were the same ty-

pology which were used also in mosques and schools of that time. Some 

few wxamples of octagon and circle typologies can be found  as well in 

some places.
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1. Entrance
2. Rooms
3. Stable
4. Four Porches
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Entrance

The rooms close to the 
entrance for staff

A porch in front of every 
room

Room
With normally a small 
openning to the stable

Entrance to the stables

stables
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Design Principles Out of the Typology

Based on the old typology of Carvanserai this design is the study on how 

the same typology can be used for todays needs as a roadside inn. This 

design is going to have this courtyard typology as a base. And define a 

new place according to current needs. 

Building Charachteristics

Simplicity

Charachterist of a fortress

One material, Brick

repetitive modules

One floor

Horizental

Design Principle out of the typology:

Central Yard

Simplicity : architecture for this context 

and landscape

One material

Order

Horizental

Systematic arrangementin plan and section
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Climate Analysis: Hot and Arid Climate

 

-Climate Conditions:

-Hard and cold winters

-Warm and dry summers

-Very low rate of rain

-So much difference between day and night temperature

-The dusty winds are the outstanding climatic specifications in salt 

desert and salt-desert border regions

The warm season lasts from May 29 to September 18 with an aver-

age daily high temperature above 32°C. The hottest day of the year 

is July 9, with an average high of 40°C and low of 20°C.

The cold season lasts from November 22 to February 23 with an 

average daily high temperature below 14°C. The coldest day of the 

year is January 16, with an average low of -5°C and high of 9°C

Wind:

The wind is most often out of the west (19% of the time) and north 

west (11% of the time). The wind is least often out of the north 

(4% of the time). 

During the warm season, which lasts from May 29 to September 

18, there is a 3% average chance that precipitation will be ob-

served at some point during a given day. When precipitation does 

occur it is most often in the form of thunderstorms (35% of days 

with precipitation have at worst thunderstorms), light rain (33%), 

and moderate rain (29%). 

During the cold season, which lasts from November 22 to February 

23, there is a 17% average chance that precipitation will be ob-

served at some point during a given day. When precipitation does 
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occur it is most often in the form of moderate rain (40% of days 

with precipitation have at worst moderate rain), light rain (22%), 

moderate snow (15%), and light snow (11%). 

Climate Design Solutions:

In this project there are several solutions are considered in order to mini-

mize environmental impact of the climate and conform the building to its 

setting and climate:

1.Use of material

Brick is the local material of this location. In this project I have used the 

massive brick walls-which absorb the heat of the sun and radiate it at 

night- to the curtain walls to make shadow as a second skin.

2.Supplying shadow as the main design solution

In the hot and dry temperature sadow is the most desirable thing. The 

more a surface in shadow helps he cooling system of the whole building.

3.Double skin walls-Two layers of walls

4.Using of wind and breeze by means of windcatchers

5.Courtyard typology

6.Orientation of the plan
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Wind Catcher:
Traditional architecture while energy consumption has not been 
defined as today, have utilized some passive
design methods by attending to the potentials of the region and 
made them highlight. in hot climate such as Iran,
one of the outstanding technical solution for providing ventilation, 
both for body and structural cooling, were
already used in ancient times.[Ghobadian,1998]
Air trap was the specific feature of architecture in the majority of 
warm regions.
In ancient times and in traditional buildings in arid and dry regions 
the air trap functioned like the present modern air conditioning 
system. Air trap is like a chimney whose end is in the underground 
and the top is set over a specific height on the roof. At the upper 
outlet many small openings or ducts are set.

The height of the surface of the cross sections, the number of 
openers and the location of the air traps
versus the building differed in different buildings. The air trap op-
erates with the change of air temperature and
the difference of weight of inside and outside the trap. The differ-
ence of weight of the air impels a suction
process which causes the air to flow either to the bottom or to the 
top. Air circulation at various points in the
building is adjusted by opening or closing the various openers or 
ducts at the bottom of the air trap.
If wind blows at night, the air will circulate on the opposite direc-
tion in the air trap. In other words the cold air is sucked by the air 
trap into the house. Of course in such a condition the cold air flow-
ing from the air trap duct
which has been heated during the day time will warm the inlet air 
a little. Nevertheless air circulation again
refreshes the inside temperature. During daytime the air trap acts 
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contrary to a chimney. In other words the upper
parts of the air trap has been cooled the night before and upon 
contacting the walls of the air trap the warm air
cools down and moves towards the bottom and eventually circu-
lates into the house and exits from doors and
windows.[ Mahmoudi,2005] The flow of air at daytime accelerates 
the ventilation process. Meanwhile it must be
added that against each opener facing the wind, an opener or duct 
is set opposite the wind. Air trap acts in two
ways. Some air traps only change the air temperature and others 
cause conditions which not only change the air
temperature but the air moisture too.

Section showing the system of windcatcher working

Typologies of windcatchers in Plan
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Light Analysis

This is the Light study in 4 important days of the year, in 21st of June 

when it is the longest day, 21st of december as longest night, and 21 of 

march and 21st of september in which the lenght of day and night are 

the same. The study used the programs in order to set the exact shad-

ows in these four days and in three hours of morning, noon and the 

afternoon.

The Most efficient Orientation of the 

building according to the sun path

In this direction the four side of the bui-

lidng gets some light, the angle comes 

from enegy calculation.

Sun Orientation:
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Most of the time in light Most of the time in shadow shadow in the afternoon shadow in the morining
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Material

Using the old material in a new way

The project is based on the material of Brick, seeking for a new result for 

an old material which is familiar in the region. The Question is how we 

can use the same material meeting the needs of the present situation. 

What are the qualities of Brick as material which are still suitable? 

Brick were used in two ways: first they were used to make masses, the 

thick layers of bearing walls. These thick walls also had a sustainable 

role. Because of the difference temperature between day and night 

in this climate, these masses get warm in the day time, they keep the 

temperature longer due to their thickness and at night time they radiate 

this temperature out. 

Also the brick were used as cladding and ornamentation, due to its 

possibility of thousands way of tiling and cladding qualities. 

So, not only it was used as masses and structure, but also it was one of 

the main materials of making ornamentation by making writings, shapes 

and cladding in different ways.

These characteristics are going to be used in this project. Based on 

Clothing theory of Semper, this building is going to be clothed in 

brickworks and its effect in texture, light and shadow.

The question is how to use brick walls as Curtain walls with transparency 

as well as massive walls.
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Brickwork Typologies and different Tiling systems
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Case Studies on Brick works
Siegfried Lewerentz
Brick and Masses
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St. Mark’s Church in Bjorkhagen



60

Eladio Dieste
Brick, Structure and Form
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Homenaje a Eladio Dieste monu-
mento Salto 

Iglesia Atlantida Dieste
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ch+qs
Josemaria Churtichaga + Cayetana of the Quadra-Salcedo

Brick, Structure, detail and Form
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Cultural Center
Villa del Prado, Madrid
Spain

Library
Villanueva de la Cañada, Madrid
Spain
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Casa la Roca / Office da

Office da
Brick, Form and Tiling
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Brick perforation

House For All Seasons in Shaanxi Province, China by John Lin

The West Village / Doojin Hwang Architects
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Design Description

Simplicity

Locating in the plain landscape, one of the main design decisions 

was simplicity of the building in order to conform to the context 

around it. 

Courtyard Typology

The Courtyard typology itself compose an inner directed 

charachteristic to the building which was the main reason of 

choosing in this location and program. located in a road where 

there is nothing around but the rough landscape, the design is 

based on a yard surrounded with the functions. This courtyard 

is going to supply a pleasant openned space in this hot and dry 

climate by means of shadow and green spaces.

Closed from Outside-Open to Courtyard

The same as the old typology of Carvanserai and most of the other 

courtyard buildings in this climate, the building is closed from 

outside, and open to the courtyard. so what we see from outside 

is a plain simple brick surfaces, and a simple box, which conform 

to the rough and simple lanscape around. But there are different 

spaces defined in more clode distance in between these simple 

surfaces. 

Wall and Ornament 

Based on the research and Semper theory of clothing, The main 

Idea of the project is working on the surface effect. The question 

is how the use of material and light and shadow can enliven the 

simple surfaces as walls. There are two kinds of wall with the same 



69



70

material. The outside wall and the inside one to the courtyard.

Layers of Surfaces

According to the arrangement of the functions and program, 

and the system of plan and circulation, and as a sustainable and 

efficient solution in this climate, there are layers of surfaces. 

The inside wall has two layers as well as the outside wall. The 

circulation in the ground floor occurs around the courtyard and 

inside and on the second floor it happens outside and next to the 

outer wall. The question is how we can enliven the crridors behind 

which are basically out of very simple surfaces, with the use of 

material and ornament. what happens between these layers of 

surfaces to the person experiencing the space.

Light and Shadow as Ornament

In the Hot and Dry Climate, the shadow is the most desirable 

thing. In traditional architecture of the region there are different 

ways and solutions of supplying shadows. The more shadow on 

each surface make it possible to that more percent of the surface 

is under shadow and more gray. By having the intense light of the 

region as one of the materials to work with. having the layers of 

surfaces give this possibility of having light and shadow effect in 

between. 

Arrangement of Functions & circulation

The functions are divided in two categories of the public ones and 

more private ones. This building is going to more serve for the 

travellers who pass by and not for the long stay. The courtyard is 

going to be a crowded space with shops, services and places to 

sit. So the rooms that are rented are located on the top floor. they 
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are connected to the courtyard but not directly. The connection 

of these rooms to the courtyard are out of views. The circulation 

of the second floor is from the outside of the rectangular form 

since the rooms are connected to the courtyard. On the ground 

level, the circulation  is around the courtyard.  The four corners of 

the rectangle are assigned as the main functions and are defined 

as double height. These are the places where the two floors are 

connected with stairs and voids. These corners are defined as 

the semi-closed spaces with larger spaces as restaurant, Lobby, 

Entrance and small mosque. 

Corners as Porches

There are four functions defined in the four corners of the 

rectangle. The restaurant, the entrance, the lobby of the hotel and 

the mosque. This location, organises the system of the plan and 

circulation. One of the main struggles in the design was defining 

the  entrances from the courtyard to these four corners as well as 

connection of two floors. The two floors are connected with stairs 

and voids. These corners are defined as the semi-closed spaces, 

with the roof which is lifted to get light and wind.

Entrances to the corners

One of the struggles in the design process was defining the 

Entrances to the corners of rectangular form while keeping the 

ortogonal system of circulation. Different options were tested and 

finally the solution came out of incorporating of lighting lumps 

with the entrances. In this way these corners defines the entrances 

which is higher than the walls around.
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Diagrams showing the design 
Principles

Courtyard typology
Closed from outside
two layers of walls inside

The formation of Plan according to the arrangement of circulation and Corners 

The place of Stairs according to the circulation and courtyard experience,
Movement of courtyard in order to change the thickness of the functions
Different sizes of corners and place of entrances to these corners
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Circulation, form of ceiling in order to supply light and wind for the corners and 
entrances to these corners corporated with these ceiling forms

The arrangement of the functions 
and circulation
Circulation around the courtyard 
in ground level

circulation around the outer wall 
in first level

Option fo defining the entrances to the corners
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Ornamentation and Surface

Layers of Surfaces out of Brick

Based on the design priciples and main ideas described, the structure 

of the project is the layers of surfaces - two layers defining the inside 

corridor and two layers for outside passage and the functions in 

between. 

In this way these layers of surfaces work together and influence each 

other, by setting shadow or light on the other one.

The main challenge of the project was to explore different ways of 

working with surfaces, openings and cuts, light and shadow and form 

with the defined material, which could best fit in the whole project. 

This research and procedure is shown shortly in the options and differ-

ent experiments.
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Process of working in Outside and Inside surfaces

Opennings, light & shadow, and Surface

Procedure models and sketches 
for inside and outside surfaces, 
exploring form, opennings and 
shadows
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Process:  Opennings, light & shadow, and Surface

Procedure models and sketches 
for inside and outside surfaces, 
exploring form, opennings and 
shadows



77



78

The Outside Layer: Different tones of Transparency
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Varying Degree of Transparency in a Brick wall

The idea to keep the outer wall as one plain and simple surface, To keep 

the Building box as simple as possible and conform to its plain landscape, 

imposed the outer wall as the very simple surfaces out of one material 

of brick. Between this layer of outside and the layer behind there is the 

corridor, which makes it possible to have perforation in the wall. The 

Idea was to have differentiation and different spaces according to the 

Ornamentation: Use of material and lighat and shadow. There is different 

degree of transparency by incresing spaces in perforation in brickwork.

By doing so the corridors behind have differnt degree from dark to lit 

spaces. In this way, the use of Ornament comes to enliven the very sim-

ple surfaces and long dull corridors.
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The Geometric Order for differentiation in Perforation

In order to give an Order to this differnt sizes of perforation, I used the 

geometric system of series in grasshopper to have the progression and 

change the sizes gradualy from 0 to the most size possible.



81

The Structural Proposal of Brickwork for the change in perforation:

The brick cladding is supported with columns .When the size of perfpra-

tion changes, the size of mortar will change accordingly when the facade 

and column intersect.
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The Inside Wall;
Layering, shadow effect and different opennings nad rytm of shadows

What was important in the inside wall between two layers was the 

combination of large opennings as well as small one, On one hand this 

wall had to be more open to the courtyard, with the entrances tp the 

finctions behanid and larger opennings from the room to the courtyard, 

this wall is the two layers brick surface, with the inverse opennings. In 

this way there is the effect of shadow of one layer to the other which 

makeds an order and rythm out of shadow and light.

NorthWest
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The two layer of Brick surfaces

The Inside wall Unfolded

SouthEast
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The Courtyard View
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Opennings and different views to the landscape 

At the end of each corridor there is a window. So. By rotating in these 

corridors one sees different views of the landscape around. 

On ground floor the stairs are located on one side of the corridor. The 

other side there is a cut in outer surface. On the second level, each stair 

ends up to one of these cuts, besides another cut at the end of each side 

of the corridor.



87



88

Model Photos. Scale: 1.100
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Conclusion:

Clothing of Material, Light and Shadow

Ornamentation can be defined as not an addition, but as the concern 

of the very first step of design process. Understanding of material 

possibilities and its nature, a particular way of working and technique of 

using these possibilities can order a special result which will enliven the 

surfaces in the built form. 

For Semper, the functional and structural requirements of a building 

were subordinate to the and artistic goals of ornament. Semper with his 

emphasis on practical aesthetics directed attention to the relationship 

between things, the technique of their manufacture and their use. In 

his Caribbean hut he identifies the wall as the element for definition of 

space, while stating that the true walls are hanging carpets and textiles. 

These woven and braided walls were the basis on which he developed 

his theory of Clothing (Bekleidungstheorie). He saw weaving and braiding 

to be the basic principle in ornament and architecture. And it was on 

these terms that he spoke of the relationship between clothing the body 

and the cladding of architectural structures with ornaments derived from 

woven forms and the close relationship between ornament and material 

and technique.

In this project I tried to keep simple plain surfaces, and add 

ornamentation (as a special way of manipulating and using of material 

as well as light and shadow) to make these plain surfaces lively and 

effective. In doing so this project is an experience of the research 

question that whether only use of material and light and shadow can 

make effective spaces or not?

Gaston Bachelard makes a distinction between two forms of 

imagination… He says that “images of matter” project deeper 
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and more profound experiences than the ” images of free form”. 

Material expression operates human scale and brings out a more 

sensory response from the observer. 1

The order was one of the main key words in this research, not any 

random result or image can be percieved and understood. In the table, 

I tried to order the organic pattern of wood as one way of making 

ornamentation. Here, the design was seeking for a solution to make 

surfaces from the same use of coherent material and rythm of shadow 

and light. 

The layering of surfaces in inside walls let the first layer pattern to set it 

shadows on the second, in this way there are the play of shadows of the 

pattern in the corridor where people pass by. 

 Also, the gradual progression of perforation shows this order to the user 

both from outide and inside. The changing size of light spots and the 

order from dark to lit spaces is used as Ornamentation and Clothing of 

the building. 

1. Branko Kolarevic, Kevin Klinger. 
Manufacturing material effects. (New 
York: Routlege,2008)12
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Clothing of Material, Light and Shadow



93



94



95

DOCUMENTS  & DRAWINGS
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The Entrance view
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Documents: Ground Floor Plan
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First Floor Plan



101



102



103
Site Plan
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WIndcatcher

Due to lack of access to modem heating and cooling equipment in 

ancient times the architects were obliged to rely on natural energies to 

make the inside condition of the buildings pleasant. One of the systems 

for cooling and sense of comfort is called wind-tower.

Wind Catcher is like a chimney whose end is in the underground and the 

top is set over a specific height on the roof. At the upper outlet many 

small openings or ducts are set.

When the air flows from the air trap into the underground, due to nar-

rowness of the canal the wind velocity is increased and its pressure is 

decreased. As a result the air is sucked from the mouth of underground 

outlet towards the upper elevation and due to coolness of underground 

soil the ascending air is also cooled and causes a pleasant ventilation 

process in the building.[Tavassoli,1974]

In this project this windcatcher is outside the building,. the distance 

makes the wind get cooler from the underground path . It also defines 

the site borders and the location of parkings, and connects the outside 

to the entrance of the building with a path. 
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View from the firsr floor Lobby to the courtyard
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The first Floor corridor
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View from the Lobby
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