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Abstract

This study is about how t@pply the aesthetic elements the¢extractedrom local
architecture as inspiration to luminaire desijfier research and anais ofthe areas of the
world from a cultural perspectivéhis thesidinds thearchitecturghat can represent tleellture
of that regionThen, the projectsesthe aesthetielementdrom thatarchitectureas design
inspirationandappies itin luminairedesign.The effectiveness of the design method is
illustrated by an example analysis. The delivery of a setropduminairewill include
concepts, computer models, and final physical maaeks demonstration of the design
guideline

When people sdeminairewith local characteristicst not only helps people &eethe
local characteristicef the culture that inspired the desigut also helps the surrounding

environment to create a local cultural atmosphere.
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CHAPTER 1: INTRODUCTION

1.1 Problem Statement

With the development of the times, information circulation is fast. Society faces
globalization. In order to avoid this situation from continuing to developsuk&iningof
cultural diversity is crucialCulture can be a balancing force versus globtingRazzaghi &
Ramirez 2005) Culture is unique teach location in the worl&Every place has its own
characteristics that belong to that place, because it was passed down from generation to
generation. Every corner of the world we can see todiayhise A p r oadtu caioubeiraodfs t h
Although the characteristics of "products” will change due to changes in the times, these
underlyingcharacteristics have already been formed. What we need to do is to identify their
main features and use these feadag inspiration for design.

Some brands do not know how to innovate to impmeeluct valueln fact, culture can
be the source of design innovation and inspiration, and culture can also play a role in the intuitive
use of productéRazzaghi & Ramireg2005). The addition of cultural elements can not only
encouragéocal culture, but also promote peofriem different cultures to recognize the brand,
thereby improvingoroduct valueArchitecture is the embodiment of culture, and the cultural
characteristics of the region can be obtained from buildings in different places. Designers can use

this method tdelpmore peoplappreciatehe local culturs.

1.2Need of Study
Now societyis slowly entering globalization. With the development of the Internet,
popular culture media and international travel, we can learn about the culture of different

regions, but it is also the main embodiment of cultural globalization. In the context of
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globalization, it is very meaningful to design products with cultural uniqueness. Globalization
has a negative effect on thebstitutabilityof culture. Many nofphysical aspects of designing a
product are ignored or overlooked in most product developmeoégses. These often
disregarded nephysical characteristics include, among others, the pleasurability of objects, the
experience and emotion in design, the sense of connectedness with product, and the soul of
product and culture (Razzaghi & Ramiy2905. Culture is a unique trace of human life in
different regions. Therefore, velouldinnovate our own produetithin our culture and pass on
this unique heritage. Otherwissome cultures will bomeextinct People have begun to realize
the importance of culture, swilturalsustainabilityand promotion plans have been developed.
This project has similar goals as these plans, to preserve and promote unique, especially
endangered, cultures.

This study is aboutpplying local architectural features in luminaire desigrachieve the
purpose of cultural inheritan@ad improveproduct valueThis research explores culture and its
diversity. There must beome éaturasin different cultures that represetiatregion There are
a wide range of carriers that can represent cylhwethis study focuses on local architectural
features tanspire lamp designThe lamp is an indispensable decoration product, you can see its
existenceeveywhere The placevhere it is can set off the feeling that the environment brings to
people. Lamps and lanterns in different environments can give people different fasimegs.

people seduminairewith local characteristics, they will think of the local culture.

1.3 Objectives of Study

The objective of this thesis is to provide a framework for the designer to identify aesthetic

elements in the architecture, and to further apply these elements to the luminairevtidsign
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clarifying the relationship between architectural culty@duct valueandthe luminaire design.
The following is the summary of this study:
1 To study the relationship between cultareldesign
1 To study the relationship betwekminairg interior andarchitecture
9 To study the relationship between culture and architecture
1 To study and researdtaditionalarchitecture from four main culturs, which are
Western cultureMiddle Easterrculture, South Asiaculture,andEast Asia culture
1 Summarizeahe features of architectut@m rhythm (repetition) and building facades
(regular, flowing, progressive, radiation, gradation).
1 Define the methodology to identify the aesthetic elements in architecture, which inspires
luminaire design.
1 To study material and texture in architecture, which inspires luminaire design.
1 Define design elements in luminaire design
1 Apply the design inspirations ttecorative lightindy color, form, proportions
1 Propose the design procedure

1 Apply the design guideline taminairedesign

1.4 Definition of Terms

Aesthetic Relating to the enjoyment or study of begutlyshowing great beauty (Cambridge
Dictionary, 2021)

Architecture- The art and science of designing and makinidings, or the style of a building

(Cambridge Dictionary, 2021)
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Color Rendering Index (CRI)- Is how well light willshowtrue colors. This is an attempt to
measure whethell the colors are properly rendered by the light from a given source and

whether certain colors may be missii@ghiler, 1992)

Color Temperature- One way of rating the tint of the light from a particular source is Color
Temperature, which comes from ttieoretical relationship between the temperature of an

object and the color of the ligf§chiler, 1992)

Culture- A way of life of a group of peopldghe behaviors, beliefs, values, and symbols that

they accept, generally without thinking about them, and that are passed along by communication
and imitation from one generation to the n@fte Choudhuryn.d).

Culturally Diverse- A system of beliefs and behaviors that recognizes and respects the presence
of all diverse groups in an organization or society, acknowledges and values thecutrad
differences, and encourages and enables their continued contrivitionan inclusive cultural
context which empowers all within the organization or society (Belfield, 2012)

Cultural Region- An area occupied by people who share one or more culture traits in common
(language, religion, idea, material culture); or a sphainit that functions politically, socially,
technologically or economically as a distinct entity, or an area perceived by its inhabitant to be
culturally distinct from its surrounding aréalam, 2019)

Decorative Design Involves theapplication of color, line, texture, or pattern to an object. May

be used to enhance a structural design or may be simply a work of art. It may be used to enhance
a structural design or may be simply a work of(@&rest Ada, 2021)

DecorativeL ighting- Lighting that enhance the beauty of your home or any living space indoors

and outdoors (Caddy, 2017)
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Globalization- The word used to describe the growing interdependence of the world's
economies, cultures, and populations, brought about by-bavder traden goods and services,
technology, and flows of investment, people, and informg#aterson Institute for International
Economis, 2018)

Interior Design Defined as the professional and comprehensive practice of creating an interior
environment that addresses, protects, and responds to human need(s). It is the art, science, and
business planning of a creative, technical, sustainable, and functional interior solution that
corresponds to the architecture of a space, while incorpogatingss and strategy, a mandate

for well-being, safety, and health, with informed decisions about style and aesthb#cs

1994)

Luminaire - The devices which contain themp andcan be of any form from a simple lamp

holder to a cuglass crystal charmdier (Pritchard, 1978)

Structural Design An integral part of the structure its@lfwhen the structure and design cannot

be separatefWest Ada, 2021)

1.5 Assumptions

In this studyjt is assumd that designers can use testhetielementobtainedrom
local architectureaslocal culturalinspirationsand apply them ttuminairedesign.Also, this
study assumes that the designer's goal is to designairewith different cultural
characteristics. This can not only be applied to diffesgries of environment but also improve
people's awareness of environmental styles. For brands, they can expand consumer groups with
different culturesThe collection of all relevant resources is considered to be reliable for further

verification.

16



1.6 Scope & Limits

For this study, the culture research is focused on the gaNestern cultureMiddle
Easterrculture, South Asiaculture,and East Asian cultur®ther cultures were not researched.
This study will selectm@marchitectual exampleepresating local cultural characteristics for
design in each cultural areand the buildings selected are either existimgservedor have
historical records. The purpose of this paper is to improvpribshuct valueHowever,some
products do not need cultural aspects to imptbe& value but the procedurean be applied for
convenience goods/products, shopping goods/products, and specialty goods/pfidkiptsper

takes the design of luminaire as an example.

1.7 Procedures and Methodology
Clarify the relationship betweeamlture design luminairg and architecture
Develop a guideline for applying local architecture feature to the luminaire design
- Analyze the characteristics of architecafrem rhythmwhich includes repetition and
building facades
- Summarize the relationship betwetresearchitectural aesthetic elements dunthinaire
designwhich is styling analysithrough the rhythnanalysis
- Summarize the construction material and texturarolfitecture as a reference to design
luminaire
- Summarize the types and characteristicBghfting bulbs
- Apply lighting source, styling and material the design of luminaire

Demonstrate how to ugke guideline through design practice
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- Selectanarchitecture from each culture as examapteanalyzedhythm, texture,and
styling

- Chooseéhe building ofthe Westerrcountries to continuedemonstrate desigguideline

- Based on stylingnalysisand texture analysislosketctes andlevel@ design concepts

- Confirmfinal concepanduse material to make model

1.8 Anticipated Outcomes

The main result of this study is to provide designers with new design guidelines for the
design ofluminairewith regional cultural characteristics. This study will extradtural
characteristicrom buildings and then applyhoseelements in the desigofluminaire This
study takesulturalelements extracted frodifferent architecturas an example to show the

design process and design method.
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CHAPTER 2: LITERATURE REVIEW

This topic is about how to applyulturalelementdrom architectureén luminairedesign
to achieve the purpose of cultural inheritarand improveroduct valueThis chapter discusses

the relationship betweeanultureanddesign,Juminaire andarchitecture

2.1Culture

A culture is a way of life of group of peoplethe behaviors, beliefs, values, and
symbols that they accept, generally without thinking about them, and that are passed along by
communication and imitation from one generation to the, said byifte Choudhury(n.d).

Culture is symbat communication. According to Kroeber and Kluckh@B21)
culture consists of patterns, explicit and implicit, of and for behavior acquired and transmitted by
symbols, constituting the distinctive achievements of human groups, includingrtidiment
in artifacts; the essential core of culture consists of traditional (i.e. historically derived and
selected) ideas and especially their attached values; culture systems may, on the one hand, be
considered as products of action, on the otherpaditional elements of future actiofhat
shows culture is the foundation of design. Different cultures lead to different designs. There is a
proverb from China: The unique features of a local environment always give special
characteristics to its inhahnts. Items were produced in #t@ntext of the time. Although some
cultures evolve over time, the products of those times can be passed on in a modern way.

The InglehaitWelzel (2015) cultural map of the world is a map, or more precisely, a
scatter pdt created by political scientists Ronald Inglehart and Christian Welzel based on the

World Values Survey. Welzandinglehard €008) groupingf culture is fundamentally based
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on religion, language and geographical location. According to thgFgyoe 2.1), the results
show that people of different religions have different traditional values, such-aatianal
values, survival values, and selpression values. Based thie WelzelInglehart cultural map,
the cultural classification and religioustlibution are consistent. In addition, language and
geographical location also affect the development of culture to some extent.

AN
A ERRRN
-

WVS6, 2015

25 - N\

2,0 -

15 - Estonia
Lithuania (J

10 -

05 -

Traditional vs. Secular-Rational Values
o
°

Muslim-majority countries are in italics

2,0 -15 -1,0 05 0,0 05 1,0 15 20 25
Survival vs. Self-Expression Values

Figure2.1 Cultural Map Welzel and Inglehart (2015)

Alam (2019)gives us the definition of cultural regiofiA cultural region is an area
occupied by peplewho share one or more culture traits in common (language, religion, idea,
material culture); or a spatial unit that functions politically, socially, technologically or

economically as a distinct entity, or an area perceived lyh&bitantto be culturally distinct
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from its surrounding arégp.144) Alam (2019)saidthatJan O. M. Broek and John W. Webb
(1967) grouped the culture realms of the world in to naad categoriesnajor and minor
cultural realms. Among major cultural rieas they include ocdentd (Westen European), Main
Islamic (North AfricanSouthWest Asian; ArakPersian)Indic (Indic, Hindu) and East Asia
(Sinitic). Among minor cultureealmstheyinclude SoutheasAsia, MeseAfrica (NegroAfrica)
and Southern Pacific (Melanesi&olynesian)

Alam (2019) pointed out that cultures are always in a state of flux and territorial limits of
cultural regions keep on expanding and contractigrording to Alam (2019) and Inglehart
Welzel (2015)we can roughly divide the world infour mainculturesbasel on religion and
geographical locatianNVestern cultureMiddle Easterrculture,South Asia culture,East Asia
culture
2.1.1 Cultural Globalization

With the development of the Internet, popular culture media and international travel, we
can learn about the culture of different regions,tbatinternets also the main embodiment of
cultural globalization.

UNE S CO6 s sayethasthetcuigrent era of globalization, with its unprecedented
acceleration and intensification in the global flows of capital, labour, and information, is having
a homogenizing influence on local culture. While this phenomenon promotes the integfration
societies and has provided millions of people with new opportunities, it may also bring with it a
loss of uniqueness of local culture, which in turn can lead to loss of identity, exclusion and even

conflict. This is especially true for traditional settes and communities, which are exposed to

rapid 6modernisationd based on models i mporte
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(UNESCO,20179. In the context of globalization, it is very meaningful to design products with
cultural uniqueness.

RazzaghandRamirez(2005) writethat many nofphysical aspects of designing a
product are ignored or overlooked in most product development processss.often
disregarded nephysical characteristics include, among others, the pleasurability of objects, the
experience, and emotion in design, the sense of connectedness with product, and the soul of
product and culturelrherefore, it is a good to use ikl characteristics injected into the design
otherwise, some culture@say disappear entirel\Not only that, but globalization also limits
innovation.SanderandJurgen(2015) saythat globalization strengthens tendencies for
information overload of ingiduals and thereby reduces their abilities for creative thinking.
Globalization fosters more and more the manufacturing of internationally standardized products
and enhances imitation instead of innovation.
2.1.2 Cultural Diversity

Due to theproblem of cultural globalization, we need to look at the importance of
cultural diversitylt is a good way to use our own culture to design products, in order to achieve
preservation otultural heritage.

While the functionality of designing a produstmportant, the nophysical aspects
cannot be ignoredcromRazzaghandR a mi r(20@2fadicle vBrEso, industrial designers
the world over are being challenged and encouraged by the International Council of Societies of
Industrial Design to fosteaultural diversity in the face of world globalizatiofp.3). Thus,
industrial designers are exhorted to implement the cultural wants, prefeagnkcatiributes of
people into the products that they create, in order to make them culturally suitable and

pleasurable for use by all potential users.
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fSamuels (2002) also suggested the necessity of redefining industrial design in order to
subsumeedcuhttthe definition of industrial des
individual users (cited inRazzaghi & Ramire2005 p.3. To reflect the importance of cultural
diversity, UNESCO's governing body, the General Conference, adopted the ONES¢ersal
Declaration on Cultural Diversity in 200UNESCO, 2017)
2.1.3Cultural Heritage

A leritag@is a property, something that is inherited, passed down from previous
generationg (Khan Academy2014. To achieve cultural inheritance, it is necessary to know
what is worth passing dowRranchiclaims that altural heritage often brings to mind artifacts
(paintings, drawings, prints, mosaics, sculptures), historical monuments and buildings, as well as
arhaeol ogical siteséToday, towns, wunderwater h
considered part of cultural heritage since communities identify themselves with the natural
landscape (Khan Academy, 2014 hereare many aspects to realize and ptate cultural
inheritance.

In an era of globalization, cultural heritage helps us to remember our cultural diversity,
and its understanding develops mutual respect and renewed dialogue amongst different cultures

(Khan Academy, 2014 heprotection of cultural heritage is also against globalization.

2.2 Culture and Design
If we continue to study the influence of culture on desRpgzaghi and Ramirez (2005)
proposed that if product users find products culturally closer and meaningfieinh, the
foll owing results can be expected as a consedq

innovation and inspiration. Culture can play a role in the intuitive use of products. Culture can be
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a balancing force versus globalization. Culture mats t r e nd s (@mb6h thistaaaldoi ons 0
be said to be the benefit of culture to design. To sum up, from multiple perspectives, integrating
culture into products is beneficial to both industrial design disciplines and productlissrs.

words also lustrate the relationship between culture and the maheimarketan alsdelp
promotingculture through the circulation of products.

Razzaghi and Ramir€2005)claim that recognizing and extracting values from cultures
and later, the interpretation of those values into some meaningful aspects of product concepts
requires extensive knowledge of the fields of industrial design, culture, sociology, anthropology,
psychology, and others. Further to this, values areptorsical and most of them unconsciously
influence the designer, and as a result, are intangible and potentially ambiguous to understand.

By using distinctive elements of different cultures in desig@af ttulture can be inherited in this
way and cultural diversity can be realized.

From a design perspectiveasDamian Madray2017)saidde si gn t hi nking i s
centeredo focusing on the problem of am indiyv
with that probl em. That 6s great and has shown
framework presents little opportunity to think about the long term impact these innovations have
on us, as social beingBhis means the design is for peoplee Wnovate for the better life of
people. It's part of the culture. Since the design is to serve people, then different areas need
different services. It depends on the living habits of different regions, so different regions will
have different design i@ in other wordsdesignis influenced by culture.

As a theory, AnneéMarie Willis (2006)in her paper writes: HAThat
fundamental to being hum@n we design, that is to say, we deliberate, plan and scheme in ways

which prefigure our actionsnd making® in turn we are designed by our designing and by that
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which we have designed (i.e., through our interactions with the structural and material
specificities of our environments); That this adds up to a double movémeset design our

world, while our worl d acts back on us and designs
that we design, everything around frem our languagé our homes, to our cities, tools,

planes, bedrooms, kitchens, religions, sports, brings us back to designvdttehbthe social
environment is inseparable from the design, and we get design inspiration from the environment,
which means that the design becomes part of the culture.

Austrian architectlesigners Josef Hoffmann and KolonMaser, who cofounded the

Wiener Werkst?2tte said: AAs | ong as our towns

jewellery, language and feelings fail to express the spirit of the times in a clear, simple and
artistic manner, we shall remain indefelyt far behind our ancestors and no pretence will
conceal ctedinGdrmeg2003 p.63. Thisststemenhot only shows that the product
reflects the culture of the society at that time but also shows that culture is the premise of design.
They abo indirectly point out the importance of cultural inheritance. They believe that we can
integrate the cultural spirit into our daily life achieve cultural heritage.

Decoration

Lamps are not only essentm@bductsbut also decorations. People can dedifferent
styles of lamps and lanterns to addhe design effect of the space.

Decoration can also enhance product cultural value, as D(@88g)s ai d: A The
beautiful is lovable, and, as that which is lovable, takes hold of the affections and clings to them,
binding itself firmer and firmer to them as time rolls on. If an objebe&utiful we do not tire
of it; fashion does not induce us to charig the merely new does not displace it. It becomes as

an old friend, more | oved asplitBecoptodas qual it
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purpose. Decorations careflect emotions and cultural spirood decorations are like old
friends the more meaningful they are, the more they will be cherishadampis designed
with cultural characteristics, then whenepepplesee it, they can associate it with the local
cultural spirit.If the product is used for a long time, it walthieve the function of cultural
communication
However, in today's society, not all products can be integrated with cultural elements to
improve the product valu&ome products can maintain their value without using this method,
such as industrial prodts. Singh(2018)divides the products into two broad categoriesyfeg
2.2). Consumer products can achidhat purpose especially shoppingroductsand specialty
products.These products can be designed under the influence of the designer's own culture.
Dressel(1837)also mentioned that decoration should not only be meaningful but also
useful: AThere are other princi poérmamentgvbicher ni ng
we must now notice, the first of which is utility, for the first aim of the designer of any article
must be to render t he opl)y).dretlampvidan enportdmelighpngo d uc e
tool that people can see everywhere, angtyiescan help the spade adddifferenteffecs. If
the cultural spirit is transmitted througgmps the lamps themselves can play the role of cultural
inheritance, anthe lamps can also affect people's impression of space.
Yee(2007)talks about theelationship between residential aesthetics and people:
fiResi dential work is personal I n pRB)Hesays, refl e
that every residence is ungjiHe take BouyeaandAssociates as an example, saying that they
work with clients, architects and interior designers to create distinctive environments that express

the clientsd personal values and preferences
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proves that thenterior is designed according to different people, which will definitely reflect the

cultural characteristics of that persdinis also shows that design and culture are closely related.

Dr Prakash Singh Associate Professor, India Goods/ Product Classification
GOODS / PRODUCT CLASSIFICATION
v v
A. CONSUMER GOODS/PRODUCTS B. INDUSTRIAL (BUSINESS) GOODS/PRODUCTS
Anything that is prod d or d by the Products which are used as input (raw material or parts &
to satisfy current ds and t: P ts) by panies to prod finished good:

1. CONVENIENCE
GOODS/PRODUCTS

It is frequently purchased and
less exp E.g: M y
Candy, Ice-cream, Cold Drinks,
Groceries (Milk,Sugar,Tea,Soap)

2. SHOPPING

GOODS/PRODUCTS

It is not purchased frequently

and more expensive. E.g.
y El

and Items, Furniture

3. SPECIALTY
GOODS/PRODUCTS
Produ with qt
Features and very expensive
E.g: q y 9
Items, Luxury Items, Jewellery

4. UNSOUGHT
GOODS/PRODUCTS
Produ which are unkn to
consumers or they don’t think
about it. E.g.: Encyclopedia,

, Fire

Figure 2.2D r

2.3 Luminaire

fThese ar

holdertoacug | as s

l

2. MATERIALS &
It is used in production PARTS
process by companies to It is used for facilitating or
produce goods & services managing finished goods

a. MAINTENANCE b. OPENING
E.g.: Heavy Machinery E.g.: Trucks, Hand & REPAIR SUPPLIES
y Cranes,Elevators, Tools, Fork Lift, IT
Plants,Buildings Systems(PCs,Printer,

Desktop),Furniture

v
b. MANUFACTURED MATERIALS

E.g.: Minerals, Fish, E.g.: Fruit, Vegetable E.g.: Battery, Bulb, E.g.: Coment,Glass,
Coal, Grude Oil, Wood Eggs, Cotton, Grains Radiator, Chip,RAM

Prakash SinghogSinghi20l8)uct Cl assi

e devi dampandvam becohanycfaynmftom a simpke larap

c r y s {Pattharad 1978 p.84e Rriicharddefined the function of

the luminaire: provide a means of suspending the lamp in space, control the distribution of the

light form the lamp, protect the lamp, decorate the intesuodcontain the control gear for the

lamp.

2.31 The Relationship BetweenL ighting, Interior and Architecture

27

f



AThe history of great architecture is abou
focus of architecture is the connection betwe
Architects rely on |ight and its ability to r
(Meyers 2006 p.20. Light is an important element of architectural design. The layout of light
should be considered when designing the structure of the lgyilocause the creation of light
makes people feel connected to the buildiright allows people to know more about the
structure and function of buildings.

Lighting is an indispensable element in modern architecg&arlen

and Benya (2003aid intheirbookii Li ghting i s the jewelry of

i n many building types, plays a significan

(p-18. Lights can influence the style of architecture. They can reflect the

characteristics of local eitectural culture, and the relationship between lights

and buildings is complementaiy. fact, everything in the interior accentuates the

theme, and the lights are no exceptibregenaz and Loe (1998jgue:

Underlying all design criteria there is agle idea: The purpose of lighting is to

give information. It is to enable the people in a building to perceive the nature of

the space they are in, what other people are doing, and what they have to

accomplish in a task. Our concern is not ultimately whisical illumination of

room surfaces but with peopleds perception

that how something is lit affects this percept{pn41l).

It all depends on where and how the lights are placed. Light in different placesdiffiedrent

devices has different effects on vision and perception.
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Pile (1994 )discussed the need of lighting. He said tigditing will normally fall into
three categories: light for specific visual functions, gengglating, and special lighting. Light
for specific visual functionss often called task lighting, such as readwwgting, and eating.
General lightingppr ovi des a comfortable | evel of |l ight
location objects, and seeing peoatel objectand isoften called ambient light. Special lighting
focuses attention on specific objects or areas and genesaatety and contrast to make a space
lively and interesting, even to add aesthetic impad isoften called accent lighting taedcribe
the strong light concentrated on painting, a display of objects, or simply on wall.

In these places where lights are needed, designers also need to thirkakbayto
install them At this point, Turner(1998)discussed in his book about liditting:

A light fitting performs a number dtinctions It enabls the electrical

connection to the lamp itself, it protects the lamp, and it directs or diffuses the

light from the lamp. In an indoor situation, the most important aspect of a fitting

in the way in which itontrolsthe flow of light {.36).

Phillips (20®) divided lighting equipment into direchounted fitting, suspended fittings,
track-mounted fitting, concealed lighting/remaeurce and portable fittingHe says that
mounted directly on to a ceiling or wall structure is shplestmethod. Suspendédiitings can
both enhance the appearance of the space through the way thedigtrtbsited and are enjoyed
for themselvesThey add an element of furniture to a spaedare often of a decorative nature.
Track can be mounted directly on to structure to the multiple circuit triden have different
arrangements of light distributio@oncealed lightingan be defined as lighting systems where
the sources are concealed from view by the fabric dbdlilding, and they are generally thought

of as a way of providing indirect lighting to walls or ceilinBsrtable lamps provide local light
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at the control of the individual whilst increasing the amount of light on the work for function
many of whichwere very decorative to suit the interior design for the space.

Therearespecific namsto describe different kinds of fixtureBgan and Olgyoy (2002)
gives some examples: troffer to describe long recessed fluorescent units, opening flush with
ceiling; high hat to describe incandescent down light unit recessed in ¢sitioigce is always
assumed to be wathounted and a chandelier to be pengdemntes always refer to up lighting
slots refer to direct wallvashing down lightsand valance lights are ditindirect fixtures.

The installation method depends on the building structure and visual efféfasent
methods of installation will have different visual effedtarner (1998ptatedi Li ght di stri b
is a function both of the lamp and the fitting, since in most cases the fitting controls the direction
and power of (g40.Accbrding toKarles and Benya (2003)ght can be
distributed inseveralways Theycan prodee different effectdn addition to the six shown
below (Figure 2.3, there are two other typeasymmetricaluminairesand adjustableiminaires

TYPICAL LIGHT DISTRIBUTION

e

‘\ A
0 10 10 40 60 90 90 100 50 50 40N | (60
100 90 90 60 40 10 10 0 50 50 60 Cf \ 40
| \

}«/

direct semidirect semidirect indirect diffused general direct-indirect

Figure 2.3Light distribution(Karlen & Benya, 2003

2.32 Decorative L ighting
In many building types, decorative lights play an important role in the architectural style,
which can makéhespace sparklérhefunction of decorative lamp is nohly to provide light,

butalsodecorateandshow the beauty of the space.
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A [@corative lightof coursejs best if it is also functional. Therein lies the challenge for
the designerseek out and specify functional decorative lighting. Decorative lights can set the
scene for a projeo(Steffy, 2008, p.27§. In addition to the installation of lamps in the required
position, the cultural characteristiobdecorative light@mbodie are actually refledtheir
function: settingthe sceneOn a practical basis, if aesthetic elemaritsultural characteristics
can be added, it can bring people a better visual experieaceer (1994 emphasized that the
application of aesthetics is very importaHe said that texture is the key to affecting aesthetic
elementsi Over and above the practical aspects, th
transforming | p6ht are significanto
Not onlytexture,but materials aranimportantelementas well.Different materialsand
textureswill result in different effectsii Mat er i al s are key to under st e

because they directly affect the quantity and the quality of the light. Two qualities of materials

their finish and theicolorar e most i mpor t an, 1996 m67).inlerms ofr egar d o
materialsBean (2014roncludes as followsi | n gener al , | uminaires are
met al , pl ast i c p.aag9. Skeetsteet, sheeeakimiguibdiamingnocastings,

plastics.These are the most common materials for making luminditgghey can also be made
from other materialslankowsk(1997) discussed the mamaterialsthatcanbeuseal to

custonize luminaires like glass, parchments, papers, fabrirgassandacrylic.

2.4 Architecture
Burden(2003)gives the definition of architecturéThe art and science of designing and
building or resoring structure or grqus of structures, in keeping with aesthetic anrgttional

criteriao (p.12).
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fArchitecture, like civilization itself, was born on our prehistory, and much as the other
arts was plural from the beginni¢Ching, Jarzombek and Prakag0.17,p.1). Architecturehas
a long history. It is the product of human developm@éhth the development dhe imes,
architecture is not only a building, but also a work of art that can express the cuthediofe.
As Caffin (1937) saighow age after age built not only to meet the needs of living but also to
embody its ideals of the present and the futue2 hbw hand in hand with growing skill in
workmanship was evolved superior achievement in artistic beauty.

Caffin (1937)alsomentioned thatrahitecture, sculpture, and painting share the
distinctive title of FirAr t s: A Of al | t histhdcloses to he lifeof mam. it hi t e c
has been developed out the primitive necessity of providing shelter from the elements and
protection against the as sFench@03psdbeliavedthatkk i nd s
architecture is the closest to people's lives:

Architecture belongs to everybody. unlike painting or music, which can

be avoided or denied, the history of architecture, the enduring remains of the past,

is all around us. Our experienckarchitecture is of the buildings, the everyday

spaces of towns and cities, that frame the lives of ordinary people (p.13).
The Relationship BetweenArchitecture and Culture

Ballantyne(2002) mentioned the relationship between building and architecture:
AArchitecture i s produced wobopetactandotnectinsdchag and
way that somet hi(p.fl5)VvThi$ shavb thatarchitegupe ésthe @nbodiment
of culture.Ingersoll (2019) said that

Architecture, more than any other culture expression, affects everyone. It

originated in response to the act of dwelling: first as an adaptation to natural
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condtion such as mounds, caves, and tree trunks, and then as the reproduction of

such shelter. From the outset, humans created architecture as a second nature

(p-2).

With the development of the times, architecture has become a symbol of a regioe, eve
symbd of a culture. As Strike (1994) said: AThe
as a symbolo (p.25). He adds that architectur
building, its structural system, its details, its materibleseall reflect the social situation at that
time.

Architecture is regional and can be expressed in different ways depending on the
surrounding environment.

What architects do is to design buildings with an eye not only to their

practical utility but also wh an eye to their culture value, trying to give them a

shape that is in some way appropriate. What it is that makes a building

appropriate will be different in different circumstances, depending on what the

surrounding buildings are like, what method ohstruction can be used, and

what role a building play (Ballantyne, 2002, p.22)

The buildings are built from local materials and have different building styles in different
regions because of the different environments and cultures. French (2003) has the same idea that
architecture can be seen as a response to the primary humaom&selter (and comfort).

Different cultures have all produced different kinds of buildings. Variations in climate initially,
and | ater in religious beliefs and economic s
vernacular buildings, using the mosisdy available local materia{&rench, 2003)Thus,

traditionalarchitecture is the product that best reflects the regional cuftuFer adi t i onal 0 r
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those societies or elements of societies that are scel, are derived from indigenous and
often ancient cultural practices (Wills, 2014).
Architecture is the embodiment of human intelligeeRoth and Clark (2014) said
A Achitecture is the crystallization of ideas, a physical representation of human thought and
aspiration, a record of theeliefs and values of the culture that produceitl65).People
usually combine the best technology with architectir&r c hi t ect bepbaysiecai ght al s
proof of scientific achievement, of technological progress, with the tallest buildings and wides
spans. On a domestic scale, ordered andseelliced living spaces might be seen as

representative of a highly 1pvolved civilizat:i
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CHAPTER 3 DESIGN GUIDELINES

This chapter will develop the designidelinesto designuminaireby summarizinghe
rhythmswhich includesepetitionand building facadesf architectureThis includes how to
designluminaireand how tausearchitecturaklementgso designuminaire.It will analyze the

light source and materialsedin the luminaireas well

3.1 Design Inspiration Analysis

3.1.1 Identify Aesthetic Elements from Architecture

Parmar(2017) said architecture is replete with the potential to be a piece of artwork that

can inspire and uplift. Architecture is all about building geometry which has to be in harmony
with Cosmic Geometry. It is rhythm which facilitates this.

AThi s aral hythmtseead by visually scanning the surface, much as one might

scan, say, a musical score, reading the patte

2014, p.79). Different architectures have different rhythissP?armarn2017)said that lnythm in

architecture is def icharatteraedhy aipAtterned repetitionnrogy mo v e me

alteration of formal el ements or motifs i
architecture can be expressed as a repetition of elements dungs ashapes, forms or colours
resulting on organized movement in space and ({fPaemar, 2017 )Figure3.1 shows the
repetition of architectural structure, and FigBr2shows the repetition of structure and pattern.
Parmar(2017)add tharhythm in architecture can also be followed on facades of a building
which can be regular, flowing, progressiféapa(2018) alsomention that rhythm can be

acquired througlnadiationandgradation Progression relates a sequence or transition produced
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by increasing or decreasing one or more qualities; it is ordered systematic change. Radiation is
when elements or spaces are arranged around a center point as in a spiral then it gives radial
impression Gradation is evolvement of forms and colors. Figure 3.8 shows the gradient of
building structure and Figure 3.9 shows the gradient of structure and pattern.

Combiningthe analyses d?Parman2017) andThapa(2018), Figure 33 summarizes the
rhythm of thearchitecture: rhythm is established by using repeated forms. In architecture,
repetition refers to a pattern in which the line, sstepeor color is used again and again
throughout the desigiRhythm in architecture can also be followedfacades of a building
which can be regular (Figure 3.4), flowing (Figure 3.5), progressive (Figure 3.6), radiation

(Figure 3.7) and gradation.

Figure3.1 Repetitionof Structure Mulimatt Gymnasium (Kapellos, 2012).
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Figure3.2 Repetitionof Structureand PatternHypostyle hall Great Mosque at Cordoba, Spain

(Adil, n.d.).

Rhythm of Architecture

Repetition Building Facades
(Refers to a pattern is used again and again (The outside or all of the external faces of a
throughout the design) building)
Line Regular
Size Flowing
Shape Progressive
Color Radiation
Gradation

Figure 33 Rhythm of Architecture
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Figure3.4 Regular,Clock Shadow Building; Milwaukee, WI (Ganga, 2013).

T L A VT TV

Figure 35 Flowing, Bird's Nest Stadium for the 2008 Beijing Olympics (Morari, n.d.).
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Figure 36 ProgressiveE gy pt 6 s Gr eat Pyramid (Jarus,

Figure 37 Radiation,SovietEraArchitecture (Flaherty, 2014).
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Figure3.8 Gradation of Structur&ydney Opera Housé.@vett, n.d).

Figure3.9 Gradation of Structurand ColorDesign Museum Holon (Ota, 2010).
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The above is to express that buildngll have these elements, but not all buildings will
have these elements. Everyone looks at it from a different perspective, and it may not be possib
for some buildings to be placed exactly in which category. But we can observe which category a
certain building is more inclined to.

Designes will create he following Table3.1 Rhythm Analysigo analyze the rhythm of
architectureincluding patterd sepetition(line, size, shaper color) and building facades
(regular, flowing, progressive, radiationgradation).

Table 3.1 Rhythm Analysis

Rhythm Elements Descriptions
Line Name
Shape Name
Repetition
Color Name
é
Building Regular/ flowing/
facades progressive/ radiation
gradation
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3.1.2Construction Material and Texture
As mentioned in Chapter &rchitecture is regional and can be expressed in different
ways depending on the surrounding environment. The buildings are built from local materials
and have different building styles in different regions because of the different environments and
cultures. Different cultures have all produced different kinds of buildings. Variations in climate
initially, and | ater in religious beliefs and
vernacular buildings, using the most easily available loeaérials. Thereforthe material in the
building is an important part of reflecting the character of the builaimtyvould give
inspiration for the desigrf we take the materiakhatareused in the building intthe
consideratiorof lighting design it may give designers more inspiratidine material considered
here is not the application of the material itself, but the feeling that the material brings to people.
Roth and Rassmussen (2012) amatithe type of texture in architecturéheyclassify
textureasopticaltexture andactile texturgSee Figure3.10). Theoptical texture of the building
refers to its visual pattern at the large scale, whexedtactile texture refers to what can be

physically felt with the human harfRoth& Rassmussen, 2012)
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Type of Texture in Architecture

Tactile texture
(Physically felt)

Optical texture

(Visual pattern)

Optical texture could be given by the
organization of architectural elements,
such as windows, doors, solids, or voids.

Rough textures

Smooth textures

The repetition of elements creates a
pattern that is observed as an optical

texture.
o r Tactile texture on the other hand could be

given by building materials, such as
concrete, brick, stone, glass, steel etc.

Rough & smooth textures

Smooth materials, such as glass, create a
Rhythm of Architecture smooth and soft texture, whereas rough
materials such as stone, brick, or concrete,
create a rough and hard texture.

Figure3.10 Type of Texture in Architecture

Optical texture could be given by the organization of architectural elements, such as
windows, doorssolids,or voids. The repetition of elements creates a pattern that is observed as
an optical texture. Tactile texture on the other hand could be given by building materials, such as
concrete, brick, stone, glass, steel etc. Smooth materials, such as glass smabdth and soft
texture, whereas rough materials such as stwiek, or concrete, create a rough and hard
texture(Roth& Rassmussen, 2012)

SinceChapter 3.1.1s all analyzed from a visual perspectiogtical textures can default
to the contentsf Chapter 3.1.1This part will focus on tactile texturRoth and Rassmussen

(2012)analyzedthatthere are three tendencies in architecture in terms of the use of tactile
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texture: the use of rough textures, the use of smooth textures and théooe@fttures to

create contrasfheynoted that every material should be used in accordance with its character.
Steel and glass have sharp and smooth surfaces for ex&oplerete has very much potential to
create a tactile and optidaixture becausi takes shape of the molding form to which it was

pouredinto, and it also takes the texture of the material of that molding feomexample,

Figure3.11 showscreatingroughertexture by the joints of concrete

Figure3.11 RougherTexture Art and Architecture Building at Yale UniversifiRudolph 2012)

Different materials give people different feelings. When designingrightdesigners
couldcreatelightings with thecharacteristics of materials, which couldtlet architecture and
thelighting look like a seriesThis allows the lighting to better interpret the characteristics of the
architectureEbster and Garaus (201&numerated different materials and summarthed

feelings that they bring to peopl&ee Figure 32.
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Material Associations for consumers
Brick Durable, cozy, and natural

Glass Fragile, modern, and fabricated

Wood Natural and handmade

[ron and steel Historical

Stainless steel Aggressive and professional

Metals Cold, sterile, and precise

Machined metal Durable, robust, and technologically superior
Polymers Bright, cheerful, and humorous

Ceramic Rigid, cold, durable, hygienic, and long lasting
Plastic Playful and low quality

Figure 312 Materials used in store design and their consumer associéfbsier& Garaus,

2015)

Designes will create the following Table 3.2extureAnalysisto analyze the
construction materials and textumsarchitecture, includingough, smooth, and both rough and
smooth.

Table 32 Texture Analysis

Architecture Materials Texture type Descriptions

Name Name Rough/ Smooth/ Both

rough and smooth

3.2 Design Elements in LightingDesign

45



According to Steffy(2008), in the decorative lighting design, the designer can specify

lighting by three categories: lamping, styling and finistiggure 313). Lamping means light

source. Styling is a visual expression which inekblor, form, proportions. Finishes are

usually represented by materials and textures.

Design Elements of Lighting Design

Lamping

(Light sources)

Styling

{Visual perception)

Finishes

(Materials & textures)

Filament

Cold cathode

Fluorescent

Color
Form

Proportion

High intensity discharge

Electrodeless

Soild state

3.2.1 Light Source

Metal
Cement
Glass
Fabric
Plastic

Paper

Figure3.13 Design Elements of Lighting Design

Light source include artificial lighting and daylight. In this study, we focus on artificial

l ight rather than daylight. As Pile

(1994)

the potential advantage of being totally controllable in terms of brightness, glalcement, and

gualityo

(p.

301) . Artificial

styles of lighting with those aspects.
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The light bulb is artificial, and there are many types of light bulbs on the market. They
can be clasified in different ways. Steffy (2008) he dividé®minto six categories based on
architectural lighting design. He said thait the purposes of architectural lighting design, there
are six general families of electric lamps: filament, cold cathoderdbcent, high intensity
discharge, electrodeless, asulid state (encompassing LED, and emerging OLED technologies).

The following will be introduced separatel
When he says filament, he means incandeseemt,| because the idea behind an incandescent
lamp is a heated filament, invented by Thomas Edison, one of the oldest and most familiar of
light sources.

Combining Steffy (2008) and Karlen and Benya (20@8)ncandescent lamp can be
classified astandard incandescent lamps, Tungstalogen lamps (TH or simply halogen
lamps) and lowvoltage. Incandescent lamps have several types and different shapes (Fig
3.14). Standard incandescent lamps use tungsten filaments that generate @loaech white
light and last about 750 to 1000 hours. Tungs$talogen lamps give off whiter light and last
longer than standard incandescent lamps and last aboutlR000 hoursTheyareextremely
hot and need special protection for safety. Halogen infrared incandescent lamp (HIR) are about
twice as efficient as standard tungsten filament incandescent lampsdliage is particularly
popular for specialty lights and for displighting in retail, museums, homes, and other

applications. They typically last about 408000 hours. Lowvoltage and Tungsteimalogen

lamps are smaller than regular lamps, with the smallest filaments.
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Figure3.14 Incandescent Lamp Shapes (Steffy, 2008

A cold cathode is a cathode that is not electrically heated by a filament. As Karlen and
Benya (2003) gd, cold cathode lamps are closely related to fluorescent lamps in operating
principles. Cold cathode lamps include cold cathode fluorescent 1&@QF6) and neon lamps.
They can last 20,000 to 40,000 hours arelised for architectural lighting applications.

Based on Turner (1998 ndKarlen and Benya (2003), fluorescent lamps operate by
passing an electrical current through a gas or vapor oedtan a glass bulb. Fluorescent lamps
use the principle of fluorescence, in which minerals exposed to ultraviolet light are caused to
glow. Electric energy excites the gas inside the lamp, which generates ultraviolet light.
Phosphors are designed to raeliparticular colors of white light, thus enabling the choice
both the color temperature (kg 315) and Color Rendering Index (CRI) (kige 316) of a
lamp. They have excellent color, dimming, and many other features expected of modern light
sourcesSteffy (2008) mentioned that they are longjeed than filament lamps and the typical
rated life ranges from 10,000 to 30,000 hours. Most common fluorescent lamps are standard
straight and ktbent Lamps. They are preferred for general illumination beazfubeir cost

effectiveness and energy efficiency.
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Figure3.15 Color Temperature (Bergum, 2019).

CRI 78 CRI 85 CRI 90 CRI 95

Figure3.16 Color Rendering Index (CR({R021, April 9)

Another type ofluorescenis compact fluorescent lampBhere are two types of
compacftluorescent lamps. One is scrdmse (Figre 317) which directly place incandescent
lamps in incandescent lamps sockets. One is-ipklipse (Figre 318) which fits into sockets in
luminaires designed specifically for compact fluorescent lamps. Induatiges also count as
fluorescent lamps because they produce gas in the lamp to give off ultraviolet energy. Steffy
(2008) added that induction lamps count as electrodeless lamps because they use radio waves

rather than an electric arc to cause the gasartamp to glow.
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The principle of an electroless lamp is thidtasno electrode or cathode. There are two
categories of electrodeless lamps: light emitting diodes lamps (LEDs) and induction lamps.
Steffy (2008) said that LED lamps are fully electronisolid-statedevices with no traditional
filaments or cathodes that are subjected to high voltages or currentsall@&i for tantalizingly
brilliant colored light in an evechanging intensity and color, including white but manufacturing
tolerances haveot yet perfected the preciseness of color and whiteness-s$atidelectronics
means semiconductor electronics: electronic equipment using semiconductor devices such as

transistors, diodes and integrated circuits (ICs). Silitie encompassLED, and emerging

OLED technologies.

Figure 317 Fluorescent Lamps screlase (Steffy, 2008).
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Figure 318 Fluorescent lamps pluigp-base Figure 319 HID shapeg2015, July 8)

HIDs are so named because they can produce a lothdtthigough higkpressure steam
discharge. They are several shapesufei®19) and three types: metal halide lamps, sodium
lamps and mercury vapor lamps. Metal halide lamps produce white light of a good color quality
and are available in many sizes. It can be used in track lighting and table lamps to gauge lamps
for lighting stadiuns. Steffy (2008) addhat from the perspective of architectural lighting,
Ceramic metal halide lamps are the most appropriate for use because they are excellent
candidates where efficient, lo#ife, nearincandescent color accent or general lighting is
desired. Sodium lamps tend to be yellowish in color; these color deficiencies limit use to lighting
roads, parking lots, heavy industrial worksgaeearehousing, security lighting, and other
applications where light color is not important. Higlessure @dium lamps (HPS) exhibit a
goldenpinkish light that tends to cresdépaces with a distinctly brown or dirty quality. Low

pressure sodium lamps (LPS) emit monochromatic yellow light, creating stark scenes devoid of

51



color altogether. Mercury vapor lamp®amn older type, emitting poor color aackinefficient.
They are usgtas streetlights and securltghts butarealmost never used in new construction.

We mentioned that light sources have different color temperaCoés. Temperatures
one way of réing the tint of the light from a particular source, which comes from the theoretical
relationship between the temperature of and object and the color of the light (Schiler, 1992).
Color temperature also plays an important role in speegienaz and Loel998)s a vy ACol our
variation can enhance perception of time, and mark the change from day to night; it can give
clues about differences in temperat@63® and be
The lower color temperatures make people feel wamthrelaxed, like when the sun is going
down. Cooler color temperatures make people feel clean and refreshed. In general, values below
3300K are classified as warm and values above 5300K as cold. They said that warm sources are
associated with smadicaleand informal interiors. Warm sources can be preferred at low levels
of illuminance while cool colors tend to require high lev8ieffy (2008)analyzedthat lower
color temperature reinforces the impressions of privacy and haziness. Experience shows great
success with lamps in the 2700K to 3000K for many residential, hospitality, new, and restoration
projects. 3500K seems the upper limit accepted in owsmercial applications. The following

figure summarizes the general usage scenaria(&ig20).
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lor Temperature

3000K 3500K 4

Relaxing light Friendly, clean light Clea
Ideal for living Best for kitchen and Best

rooms, dining rooms bathrooms and
and bedrooms

Figure3.20 Color Temperature Usage Scenario

3.2.2 Styling: Aesthetic Elements in Decorative Lighting

Styles can establish a general visual perception. Like Steffy (2008) said we can show
stylethrough colorform, and proportionDesignes will create Table 3 Styling Analysisto
summarize descriptions related to the cdimmn, and proportion.

Table 33 Styling Analysis

Rhythm Elements Style-Elements Descriptions
Line Name Color/ Form /
Proportion

Repetition Shape Name
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Color/ Form /

Proportion
Color Name Color/ Form /

Proportion
é é Color/ Form /

Proportion

Regular/Flowing/
Building ProgressiveRadiation/

facades Gradation Color/ Form /

Proportion

3.2.3 Material and Texture

As mentioned in Chapter 2, the most commmaterialsused to make lampme sheet
steel, sheet aluminum, aluminum castings and plastics. However, there are other materials that
can be used to make lamps, such as glass, parchments, papers, fabrics, brass and acrylic. Metal
finishes are usually uden frames, housings, luminaire bodies, and the kel theycan run the
gamut. Most diffusers are glass and acrylic. Manmade synthetic materials are also available as
shades for luminaires, like fabrics and paper. Madahasterand onyxarea few natual

materials that, when properly cut and finished, transmit light (Steffy, 2008).
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In addition to these, Chapter 3.1.2 also menttbesonstructionmaterials and textures.
Designersvould not need to use architectural materials as materials for designing lighting but
coulduse thdollowing materials to imitate textures.

The following are some of theost usednaterials in lamps: metal, cement, glass, fabric,
plastic, and paper.

Metal

Metd is a popular choice for pendant and wall mount framing because of its sttength
weight ratio. Unlike some other materials, it will hold its form for years to come. Metal can be
textured or smootmatural,or finished in a vibrant color, which makegs#pecially versatile.

The smoothness in texture and form you can get with a cylindrical metal shade is unmatched for
adding a futuristic feel to any micentury lamp (Luce, 2019). Figuge2l is an example of
lamps thatremade with metal.

Bean(2014) introduced metal material: Mild steel has mechanical strength and ductility,
but it is heavier than aluminum and because it is subject to corrosion it normally needs to be
painted. Typical uses abattens, recessed box luminaires, control geas taated reflectors
and covers. Sheet aluminum is a popular material for reflectors and louvers. The reflector grades
are 99.8 per cent @uper purityat 99.9 per cent. The LM6 (12 per silicon) alloynest usedor
castings because of its excellentrosion resistance. Typical uses wouldshreet lighting

luminaires, floodlightingbodies,and interior spotlights.
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Figure3.21 Lighting designs using metal mesh (Tan, 2017).

Cement

Cement has a weighty and organic look and usually comes complete with a more textured
finish. It can create a brutalist effect, especially when used in sconces, or be more refined, using
slow and smooth geometric flourishes that meld nicely with contemypana transitional décor

(Luce, 2019). Figur8.22is an example of lamps thatemade with cement.

—r"

Figure3.22 Cement Lighting Design (Team Yellowtrace, 2016).
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Glass

According to Pritchard (1978) and Luce (2019), glass is primarily an aesthetic choice for
lamps, one that allows designers to cleverly use variable textures, tones, and thickness to create
light play and geometric intrigue. Glass is not light in weight,itig both heatesistant and
heatabsorbent. Its wear resistance, luminescence, and its ability to be blown into a variety of
shapes and colors make it in many ways more suitable than plastic for decorative tungsten
lighting. Before synthetic compoundgasswas used in many ways. It was transparent or semi

transparent material of choice for lamps, windows, vases, drinkware and pretty much everything

else. Figur8.23is an example of lamps thaeremade with glass.

Figure3.23 Example of glass table lamp (Touch of Class, 2021).

Fabrics

Fabrics add texture, lighiiffusion, and shadow play to easily have an-tddhioned and
sophisticated look. Because different fabrics offer such a variety of colors and patterns, there are
somany different styles that can be derived from the fabric tone and texture (Luce, 2019). By
utilizing high textures, and bright colors and patterns, fabric can be a playful solution to designs

(Juniperdesign, 2019). Figurg.24is an example of lamps thatemade with fabrics.
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Figure3.24 Example of Fabrics Lamp#{Fdesign 2021).

Plastic

Combiring Pritchard (1978) and Bean (2004s v i ethepeare twotmain types of
plastic in usethermoplastic (which can be-reelted) andhermosets (which cannot bemeslted
once they have been cured). Acrylics and polystyrene have been widely used for diffusers and
refractors, but the new building regulations place some restriction on their use insnterior
Acrylics material is supplieth sheet or granule form and is available as clear, opal, or colored. It
is shaped by pressing while softenedhlewat orextrudel into a continuous shape. Acrylic comes
in any shape, ansize,and any color. Polystyrene is supplied in powder form andihmalsus

properties butloes not have such good stability and tends to be brittle. It is cheaper. F&fure 3

is an example of lamps thatemade with plastic.

Figure3.25 Different colosin plastic lighting (Hubert, 2021).
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Papers

Paper is environmentally friendly. It seems that paper lighting, that is, lighting made from
used pulpcardboardand paper, can also provideveralbpportunities for designers. Although
paper may appear to biee simplest material, it has a high tolerance for design forms, and
designers can feel at ease to make bold designs. In the right hands, it can be something truly

elegantmodern,and magical (Edwards, 2017). Figur@@is an example of lamps thate made

with paper.

Figure3.26 Example of Paper Lamps (Edwards, 2017/2019).
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CHAPTER 4 DESIGN GUIDELINE APPLICATION

This chapter is an application of the design guidelines, which will be developed into a
design flow chart based on tesign guidelines in the previous chapléris chapter will take
onearchitectureexamplefrom each culture (Western cultuididdle Easterrculture, South
Asian culture, East Asian culture) analyzeas examplg andwill choose one of them telaieve

a design result that satisfies the product function and corféhgesof that architecture.

4.1 Design Process

The following procedures and methods were used in this study (Figure 4.1)

First, choose a traditional architecture of a place and use it as a design inspiration.
Analyze the overall direction of the building according to the rhythepetition and building
facade It then sorted out features that the building could use as desigmédete . Basil 6s
Cathedral in Russias chosen in this chapt&.t . BCatsedrél bas a long histoapdhas a
strong relationship with the Russian culture and social environment

Then designer should decide what type of light lautd materiato use This depends on
the performance, the surrounding environment and personal prefetemeverttheSt . Basi | 0s
Cathedrahrchitectural design elements into elements that can be used as lightimgy styl

After confirming the overall style of the lamp, the designer will utilize design guidelines
to create the concept. All concepts are based on. BCatkedralDesigner will tioose the
better solution for further refinement. Aftenprovement, the best solution will be prototyped to

verify the validity of the design guidelines.
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4.2 Design Inspiration Analysis of Four Main Culture
This sectionwill show how to use Table 3RhythmAnalysis Table 3.2 Texture
Analysisand Table 3.3 Stylind\nalysis.
The following will analyze the rhythpeconstructiontexture andstyling of four
architectures from each culture (Western cultihieldle Easterrculture, South Asian culture,
East Asian culture) tha mentioned in Chapté and Chapter .3This chapter will show how to
use Table 3.1RhythrAnalysis Table 3.2 Texture Analysand Table 3.Ftyling Analysis
Rhythmincludespatterd sepetition(line, size, shape, coloand building facades
(regular, flowing, progressive, radiation, gradati@tyling is a visual expression which incesl
color, form, proportionsTexture type includsrough, smooth, and both rough and smooth.
4.2.1Western ulture: St. Basil's Cathedral, Moskva, Russia
According to Mc Br Cahedralldzdied i Moskvg RussiaBleiss i | 6 s
known more officially as the Cathedral of the Intercession oMttt andbuilt by order of Tsar
Ilvan IV (lvan the Terrible) to commemorate the capture of the Tatar stronghold Kazan in 1552.
Barma and Postnik Yaklev may have been the architects of the cathedral, but scholars dispute
the authenticity of their identities: it may have been one architect, or another person whose name
was a combination of the two. Legend holds that the architects were blinded ligdveerrible
after they completed the Cathedral so that they could not replicate such a beautiful structure.
In Russian culture, the cultural connection and connotation of St. Basil's Cathedral is a
general concept of power, unity, and continuity. Howgpeople find that it is more appropriate
for the Russians to use the cathedral as a tomb of a popular and sacred critic, rather than as a
monument to the victory of a cruel monarch. The cathedral has nothing to do with the power and

continuity of the goernment or political system, but with the determination of the Russian

62



people to find unity among cultural representatives, a unity that is more durable than this fickle
and sometimes oppressive systdime Magazineleclared in March 1934 that the builgiwas

"Russia’'s newest and greatest monument" and would become "the largest and tallest building in

the world" (McBride, 2009).

Figure4.2Sai nt Basi |l 6s Cathedr al (Brady, 201

Table4dlRhyt hm Analysis of Saint Basil s Cathedra

Rhythm Elements Descriptions

Repetition Shape | Swirling radial When seen from the top, the eight
Deformed sphere domes surrounding the ninth dome in |
Hexagonal pyramid circular fashion appear form a star

(University of Pennsylvania, 2018).
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The Cathedral is recognizable by its
Ani nehmeadtoni on d
various sizes and distances from one
another, a npthtedoggrlict
dome that crowns the lofty central

s p i M™MeBride, 2009).

Arch
Triangular

Parallelogram

The design on the exterior wall of the

church.

The arch can be seen from the outside

Line

Triangular wave

Arc

The design on the exterior wall of the

church.

The arch can be seen from the outside
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Color

AA1927

D31335
AASFIA

é FSEEES

Cc79F21
397COF

The vivid multicolored pattern on its

domes appeared only in the 17tkarly
18th century. The original Cathedral w
painted mostly red and white

(Bridgetomoscow, n.d.).

The church acquired its vivid present
day colors more than 100 years after i
construction. The bright pattern of the
church domes makes it look like a
blossoming garden of heaven

(Bridgetomoscow, n.d.).

Part of its distinctive appearance can |
attributed to the colorful domes and
vivid redbrick towers (University of

Pennsylvania, 218B).

Building

facades

Progressive

Radiation

The onion domes and spires of St.
Basil ds Cathedr al
Red Square, and captivate our collecti

imagination of RussiavcBride, 2009).
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The center of the composition is the
maintentroofed Church of the
Intercession, around which there are
eight other pillaflike domed churches.
In plan, the cathedral forms an eight
pointed star. (Bridgetomoscow, n.d.).

SeeFigure 4.3

The nine multicolored onion domes

have differenheights, with the highest
one in the middle, followed by the four
on the corners, and finally the four in tl

middle. It has a progressive effect
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Figure 4.3 The plan of St Basil's cathedBiidgetomoscow, n.d.)

Table 4.2 Styling Analysisd@dai nt Basil 6s Cat hedr al

Rhythm Elements Styling- Descriptions
Element
Repetition | Shape| Swirling radial Form When seen from the top, the
Deformed sphere Proportion| eight domes surrounding the
Hexagonal pyramid ninth dome in a circulaiashion

appear to form a star
(University of Pennsylvania,

2018).
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The Cathedral is recognizable
by i ts #fhwedonen n
domeso of wvari
distances from one another, ar
by t h elatédgarlic dome
that crowns the lofty central

s pi (MeBride, 2009).

Arch Form The design on the exterior wal
Triangular of the church.
Parallelogram
The arch can be seen from the
outside.
Line | Triangular wave Form The design on the exterior wal

Arc

of the church.

The arch can be seémom the

outside.
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Color

275441

D31335

AASF3IA

FSEEEG

Color

The vivid multicolored pattern
on its domes appeared only in
the 17thi early 18th century.
The original Cathedral was
painted mostly red and white

(Bridgetomoscow, n.d.).

The church acquired its vivid
preserdday colors more than
100 years after its construction
The bright pattern of the churc
domes makes it look like a

blossoming garden of heaven

(Bridgetomoscow, n.d.).

Part of its distinctive
appearance can be attributed {
the colorful domes andwd
redbrick towers (University of

Pennsylvania, 2018).
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Building

facades

Progressive

Radiation

Form

Proportion

The onion domes and spires 0
St. Basil 6s C1q
Moscowds Red §
captivate our collective
imagination ofRussia

(McBride, 2009).

The center of the composition
the main tentoofed Church of
the Intercession, around which
there are eight other pilldike
domed churches. In plan, the
cathedral forms an eight
pointed star. (Bridgetomoscow

n.d.). See figurd.3

The nine multicolored onion
domes have different heights,
with the highest one in the
middle, followed by the four on

the corners, and finally the fou
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in the middle. It has a

progressive effect.

Table 4.3 Theonstructionmaterials andexturesan al ysi s of Saint Basi

Architecture Materials Texture type Descriptions
Saint Basi |I|Brick Smooth The cathedral is an
Wood extraordinary structure with

eight claustrophobically small
chapelshuddled around an
incredibly tall central nave. Th
whole thing was built from a
new materiad brick, which

covers a timber frame.

4.2.2South AsianCulture: Jama Masjid, Delhi, India

The Friday Mosque is the congregational mosque of Old Delalfjahanabad), the

seventh Islamic city built on the site of Delhi (Figdrd). The mosque was commissioned, like

Shahjahanabad itself, by Shah Jahan (r. 1858), the fifth Mughal ruler of India. The mosque

is also called the MasjidJahanuma, or ‘thmosque commanding a view of the world," as it is
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sited on a high plinth atop a natural hillock. At the time of its construction, it was the largest
mosque in the subcontinent. Due to its magnificence and size, the Friday Mosque of Old Delhi is

often regaded as the apotheosis of Indian mosque design (Archnet, n.d.). Some details of Jama

Masjid are shown in Figuré.5.

Figure4.4 Jama Masijid, Delhi (Ahmed, n.d.)
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Figure4.5Details of Jama Masjid, Delhi (Traveladventures, 20 Mlligms & Williams, n.d.)

Table4.4 Rhythm Analysis of Jama Masjid Junagadh

Rhythm

Elements

Descriptions

Repetition

Shape

Cusped Arch

Cusped arched recesses flank the iwe

on either side and at each level.

Lotus shaped

Its eastern, entry elevation is dominatj
by a central projecting pishtaq with

slender minarets at its corners; these
culminate in white marble chhatris ato

lotus-shaped capitals.
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In Islamic architecture, pishtaq is a
rectangular frame around an arched
opening, usually associated with an

iwan (Oxdord, 2021).

Octangle

The eastern elevation is further adorn
with an intricate arched arcade atop tk
parapet, with a total of twentye

white marble domes crowing the

structure with differensize.

Four convex fluted minarets rise abov,
the parapet; the eastern minarets
associated with the arcade rise higher
and are finished with octagonal dome|

chhatris.

Circular

At the top of Chhatris and indoor roof.
Chhatris are elevated, dorshaped

pavilions used as an element in Indiar,
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architecture. The word Chhatri means

"canopy" or "umbrella.”

Line

Radiation line

At the top of Chhatris and indoor roof.
The chhatris ocenotaphs have shikhal
(spiral) on the top that closely resemb
those of the temples built in the Nagal
style (Ministry of Tourism, Governmer

of India, 2021).

Color

824A33

OESC45

EODCCO

g EFEAD4

Above the arch, the hatfome of the
pishtaq iwaris clad in red sandstone
with white marble strips and flanked o
either side by five smaller cusped

arches.

Above the line of arches is a white
marble blank frieze with Arabic

inscriptions framed in red sandstone.

Regular
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Building

facades

Radiation

the top.

The whole building is regular. Chhatri
is the most iconic structure in the

building,and it has shikhars (spiral) or|

Table 45 Styling Analysis of Jama Masjid Junagadh

Rhythm Elements Styling- Descriptions
Element

Repetition | Shape| Cusped Arch Form Cusped arched recesses
Proportion | flank the iwan on either sid

and at each level.
Lotus- shaped Color Its eastern, entry elevation

Form dominated by a central
Proportion | projecting pishtaq with

slender minarets at its
corners; these culminate in
white marble chhatris atop

lotus-shaped capitals.
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In Islamic architecture,
pishtagis a rectangular
frame around an arched
opening, usually associate(
with an iwan(Oxdord,

2021).

Octangle

Form

Proportion

The eastern elevation is
further adorned with an
intricate arched arcade ato
the parapet, with a total of
twenty-five white marble
domes crowing the structur

with different size.

Four convex fluted minaret
rise above the parapet; the
eastern minarets associate
with the arcade rise higher
and are finished with

octagonal domed chhatris.
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Circular

Form

Proportion

At the top of Chhatris and
indoor roof. Chhatris are
elevated, domshaped
pavilions used as an eleme
in Indian architecture. The
word Chhatri means

"canopy" or "umbrella.”

Line

Radiation line

Form

At the top of Chhatris and
indoor roof. The chhatris or
cenotaphs have shikhars
(spiral) on the top that
closely resemble those of
the temples built in the
Nagar style (Ministry of
Tourism, Government of

India, 2021).
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Color

B824A33

9E5CAS

EODCCY

g EFEAD4

Color

Above the arch, the half
dome of the pishtaq iwan is
clad in red sandstone with
white marble strips and
flanked on either side by

five smaller cusped arches

Above the line of arches is
white marble blank frieze
with Arabic inscriptions

framed in red andstone.

Building

facades

Regular

Radiation

Form

Proportion

The whole building is
regular. Chhatris is the mos
iconic structure in the
building and it has shikhars

(spiral) on the top.

Table 4.6 The construction materials and textaredysis of Jama Masjid Junagadh

Architecture

Materials

Texture type Descriptions
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Jama Masijid, Delhi, Marble stone | Smooth Above the line of arches is a
India Sandstone white marble blank frieze with
Arabic inscriptions framed in

red sandstone.

4.2.3 Middle EasternCulture: The Great Pyramid, Giza, Egypt

The Great Pyramid of Giza (Figudeb) is a defining symbol of Egypt and the last of the
ancient Seven Wonders of the World. It is located on the Giza plateau near the modern city of
Cairo and was built over a twerygar period during the reign of the king Khufu (258866
BCE, also known a€heops) of the 4th Dynasty. Until the Eiffel Tower was completed in Paris,
France in 1889 CE, the Great Pyramid was the tallest structure made by human hands in the
world; a record it held for over 3,000 years and one unlikely to be broken. The pyrsesitbra
height of 479 feet (146 metres) with a base of 754 feet (230 metres) and is comprised of over two

million blocks of stone (Mark, 2016).
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Figure4.6 The Great Pyramid of Giza in Egypt (Leow,2019).

Figure4.7 Details ofPyramid(Wonderopolis, 2010)
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Table4.7 Rhythm Analysis of The Great Pyramid

Rhythm Elements Descriptions

Repetition Shape | Triangular l'ts sides rise af
Pyramid are accurately oriented to the four
Rectangle cardinal points of theompass.

Pyramids have a unique geometric
shape. In geometry, a pyramid is
defined as a polyhedron made by
connecting a polygonal base (a two
dimensional shape with three or mor
straight sides) with a point at the top|
called the apex (Wonderopolis, 2010
The base of the pyramid is a triangle]

and the lateral faces are also triangle

Rectangular blocks can be seen pile

up on the side.
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Color

B55F32

EDBF73

FBDB97

g £FDBBS

The Great Pyrami |
yellowish limestone blocks, the outel
casing (now almost completely gone
and the inner passages are of finer
light-coloured limestone. Aiese blocks
of white Tura limestone would have
given the pyramid a smooth surface
and been quite bright and reflective.
The interior burial chamber is built of

huge blocks of granite (Calvert, n.d.)

Building

facades

Progressive

It was built from the inner, rough,
locally quarried core stone, which we
see today, and tlengled, outer blockg
laid on horizontal tracks to form a

staircase (Figurd.?).

At that time the spaces were filled
with plaster. The fine outer casing
stones, which have long since been
removed, were laid with great

precision.
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At the very top of the yramid would
have sat a capstone, known as a
pyramidion, that may have been gilt.
This dazzling point, shining in the
intense sunlight, would have been

visible for a great distance (Calvert,

n.d.).
Table 48 Styling Analysis of The Great Pyramid
Rhythm Elements Styling- Descriptions
Element
Repetition | Shape| Triangular Form Its sides rise at an angle of
Pyramid Proportion |51 A52Nj and ar
Rectangle oriented to the four cardinal

points ofthe compass.

Pyramids have a unique
geometric shape. In

geometry, a pyramid is
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defined as a polyhedron mag
by connecting a polygonal
base (a twalimensional
shape with three or more
straight sides) with a point af
the top, called the apex
(Wonderopolis2010). The
base of the pyramid is a
triangle, and the lateral faceg

are also triangles.

Rectangular blocks can be

seen piled up on the side.

Color

B55F32

FBD697

EFDBBS

Color

The Great Pyr
made of yellowish limestone
blocks, the outer casing (nov
almost completely gone) anc
the inner passages are of fin
light-coloured limestone.
These blocks of white Tura

limestone would have given
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the pyramid a smooth surfag
and been quite bright and
reflective.The interior burial
chamber is built of huge
blocks of granite (Calvert,

n.d.).

Building

facades

Progressive

Color
Form

Proportion

It was built from the inner,
rough, locally quarried core
stone, which we sdeday,
and the angled, outer blocks
laid on horizontal tracks to

form a staircase (Figure 4.7)

At that time the spaces were
filled with plaster. The fine
outer casing stones, which
have long since been
removed, were laid with greg

precision.
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At thevery top of the
pyramid would have sat a
capstone, known as a
pyramidion, that may have
been gilt. This dazzling point
shining in the intense
sunlight, would have been
visible for a great distance

(Calvert, n.d.).

Table 49 The construction materialsid textures analysis of The Great Pyramid

Architecture

Materials

Texture type

Descriptions

The Great Pyramid, Gize

Egypt

Limestone

Rough

The Great Pyr i
made of yellowish limestone
blocks, the outer casing (how
almostcompletely gone) and
the inner passages are of fine

light-coloured limestone.
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4.2.4East AsianCulture: The Hall of Prayer for Good Harvest, The Temple of Heaven,
Beijing, China

The Temple of Heaven (Figude8), founded in the first half of the 15th century, is a
dignified complex of fine cult buildings set in gardens and surrounded by historic pine woods. In
its overall layout and that of its individual buildings, it symbolizes the relationship between earth
and heaven the human world and God's woildvhich stands at the heart of Chinese
cosmogonyandthe special role played by the emperors within that relationship (UNESCO,
1998).

The Hall of Prayer for Good Harvest (Fig4t®), also known as the Hall ofr&yer for
Grain, is the main building of the Temple of Heaven. It was the place where emperors of the
Ming and Qing Dynasties prayed for good harvest. The main hathed8etall structure, was
built on a threestory white marble round platform surroundsdwhite stone carvings 6 meters
high, which was the altar of prayer for grain. Figareé0shows some details of The Hall of

Prayer for Good Harvest.
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Figure4.9 The Hall of Prayer for God Harvests
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Figure4.10Detail of The Hall of Prayer for Good Harvest

Table4.10 Rhythm Analysis of Thélall of Prayer for Good Harvests

Rhythm Elements Descriptions

Repetition Shape | Circular The Temple of Heaven is an axial
Conical arrangement of Circular Mound Altar
Cylindrical to the south open to the sky with the

conically roofed Imperial Vault of
Heaven immediately to its north. This
is linked by a raised sacred way to thi
circular, threetiered, conically rofed
Hall of Prayer for Good Harvests

further to the north(UNESCO, 1998).
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Twelve supporting cylindrical columng

can be seen from the outside.

Dragon The pattern is painted on the outside
Cloud the building.
Rectangles The windows and doors on the lowes

level are rectangular. They were
arrayed round the circular wall but

there are only three doors.

Line

Radiation line

The wooden slats on the roof extend
outward in a circular shape from the

center.
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Color

E9AA43

g FODBBA

BC280B

It is a gilded gold roof, blue tiles and
red pillars, resplendent painted three

story circular hall with double eaves.

Traditionally, red represented warmth
and the highest amount of yah@s in
yin-yangi energy. The association of
red is with positivenojo and good

fortune.

The roof of the temple is covered with
blue, yellow and green colored glaze,
which symbolizes heaven, earth and |

things.

Yellow was another prominent color il
old Beijing, and it was associated
primarily with the emperor. Conoted
to the element of earth, yellow
represented the very foundations of

Chinese civilization in antiquity.
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The color blue symbolized heaven an

heavenly blessings

Building

facades

Radiation
Gradation

Progression

The Hall of Prayer for GooHarvests
has three layers of eaves; each layer
covered with blue colored glaze
symbolizing the heaven. The layey-
layer eave creates an atmosphere of

getting closer to heaven.

The threestory roof is a progressive
form: gradually increasing from tdp

bottom.
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The wooden slats on the roof extend
outward in a circular shape from the

center.

Table 4.11 Styling Analysis of Theall of Prayer for Good Harvests

Rhythm Elements Styling- Descriptions
Element
Repetition Shape | Circular Form The Temple of Heaven is an
Conical Proportion axial arrangement of Circular
Cylindrical Mound Altar to the south open
Rectangles to the sky with the conically

roofed Imperial Vault of Heaver
immediately to its north. This is|
linked by a raised saatevay to
the circular, thregiered,
conically roofed Hall of Prayer
for Good Harvests further to the

north.(UNESCO, 1998).
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Twelve supporting cylindrical
columns can be seen from the

outside.

The windows and doors on the
lowest level are rectangular.
They were arrayed round the
circular wall but there are only

three doors.

Dragon Color The pattern is painted on the
Cloud Form outside of the building.
Proportion
Line Radiation line | Form The wooden slats on the roof
extend outward in a circular
shape from the center.
Color Color It is a gilded gold roof, blue tileg

and red pillars, resplendent
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BC280B

E9AA43

% FODBBA

painted threestory circular hall

with double eaves.

Traditionally, red represented
warmth and the highest amoun
of yangi as in yinyangi
energy. The association of red
with positive mojo and good

fortune.

The roof of the temple is
covered with blue, yellow and
green colored glaze, which
symbolizes haven, earth and al

things.

Yellow was another prominent
color in old Beijing, and it was
associated primarily with the
emperor. Connected to the
element of earth, yellow

represented the very foundatiol
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of Chinese civilization in

antiquity.

Blue symbolized heaven and

heavenly blessings

Building

facades

Radiation

Form

Proportion

Gradation

Color

Form

Progression

Color
Form

Proportion

The Hall of Prayer for Good
Harvests has three layers of
eaves; each layer is covered w
blue colored glaze symbolizing
the heaven. The layday-layer
eave createan atmosphere of

getting closer to heaven.

The threestory roof is a
progressive form: gradually

increasing from top to bottom.

The wooden slats on the roof
extend outward in a circular

shape from the center.
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Table 4.12 The construction materials and textures analysis dfidlhef Prayer for Good

Harvests

Architecture

Materials

Texture type

Descriptions

The Hall of Prayer for
Good Harvest, The
Temple ofHeaven,

Beijing, China

Wood

Marble stone

Smooth

The Hall of Prayer for Good
Harvests is a magnificent
triple-gabled circular building,
36 m (118 ft) in diameter and
38 m (125 ft) tall, built on thres
levels of marble stone base,
where the emperor prayéor
good harvests. The building ig
completely wooden, with no

nails.

4.3 Analysis of Design Elements in Lighting design

This sectionwill selectSt. Basil's Cathedréitom western culturéo continue applying

the design guidelind.ight source, styling and finishes are three design elements in lighting

design.Chapter4.2 Design Inspiration Analysis of Four Main Cultiselreadyanalyzedhe

styling, so this chapter will analyzéht sourceand finishato designa lamp.
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This lamp is used to decorate the home, so it is good to choogeact fluorescent lamp
because they are lofliyed and typical rated life ranges from 10,000 to 30,000 hduss, they
are preferred for general illumination because of their cost eféeess and energy efficiency.
AccordingtoTa bl e 4. 2 Styling Anal,texdureshoddfbe Sai nt
close to smooth texture when designing the lamp. Designer would use wood as lamp structure
because Saint Bwoodaswell ToGave light tchmsmiksionasistockcan be
used to make the lampshattehas a high tolerance for design forarsd hasa smooth texture,

which conforms to the texture analysis in Table 4.2

4.4 Design Developmen

Designers use the elemeatsd styleelementon the Table 4.35tyling Analysis of Saint
Basi | 60s admspirétienda deal sketchdhe available elements aswirling radial,
deformed spherdexagonal pyramidyiangular wave, arclgemicircle arc, triangular,
parallelogramprogressiveradiationand color Swirling radial, deformed spherand rexagonal
pyramid progressive and radiatimmanbe used in design form and proportidiniangular wave,
arch, semicircle arc, triangular, p#ielogramcanbe only used in design forr@olor canbe only
used in color.

The designer decides whietementdo use in the desigmot necessarily allements
must be applied. The application of #lementxan be no less than thrgsee Figure 4.1 and

Figure4.12).
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Figure 411 Designdevelopmensketches
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Figure 412 Designdevelopmentoncept

The final design concept is to use plywood as the material for the lamp's internal
structure. The elements ateformed spherdriangular wave, parallelogrararch,and radiation
(see Figure 4.3). Cardstockis used as material for the exterior lampshade. Different patterns can

be applied orthe cardstockampshade
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Figure 413 Final designconcept

4.5 Model Making
4.5.1Mockup
Use foam core first to determine size and s@aigure 4.13. Figure 4.1%nd Figure 4.16

are two different sizeand scale This ishow they look when putg light on them.
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Figure 4.15 Foam core mockup in light
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Figure 4.5 Foam core mockup in light

4.5.2Final Model
Plywoodis the material for the lamp's internal struct@ardstock is used as material for
the exterior lampshad&he laser cutting technology was used heise lllustrator to make
lasercut file. Figure 4.17and Figure 4.18 the layout of the laseut file. Figure4.19 is final
model partsFigure 420is final model of thdamp.Figure 4.2 is thelamp with light.Figure
422 is the details ofhelamp.
Final model descriptions
Triangular waves are applied in the internal structure. Arch and parallelogram are applied
in the lampshade. The application of triangular waves, arch and parallelogram are reflected in the
form. Deformed sphere amddiation are applied to the whdéamp. Their application is reflected
in the proportions. Two colors are appliedhe cardstock lampshagderhich is reflected in color

(SeeFigure 4.23.
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Figure 4.17 layout of the laseut file- structure

Figure 4.8 layout of the lasecut file- lampshade
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