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Abstract

Sustainabiliy is essential for survival ahis planet but only focusing on the green aspects
is not a comprehensive solutidrhe idea oDeep Beauty provides more thorough and complete
framework thats theanswer to the sustaihbility problem of today. This framewor& comprised
of three levels: functional, typological and archetypal. These three levels combined, look at a
building in terms of its functionality, its relevance to its region and the universal beauty that it
mustpossess to exiging term The union of aesthetics with function is what can save the planet.

For this research, the focus of study isttiaglitionalresidential architecturef the city of
Lahore, Pakistama city with a rich cultural background. Thrdwaut history,Lahorehas seen
many transformations with respect to itshatecture.lts architectural history can be traced back
to the Indus Valley Civilization in ther@ millennium BC, toa predominance of Buddhism, &
prevalence of Hinduism transformed further by the advent of Islam, the arrival of the British and
the founding of the independent state of Pakistamrently, the housing trends arentinuing to
become morend more wsternizedn a pattern that igot fit for the region because of their
inability to provide comfortabléving environmensg and lifeenriching spaces.

In order toprovide better housing solutions for the future, it is important that we look back
at examples that have passed the test @.{iimis reportdiscusses the present day and traditional
housing trends of Lahor&Vith the purpose of improvinghe current residential dgns, an
analysis of a traditional house of Lahore has been performed to learn how it meets the criteria of
Deep Beaty andsustainability. The results from this analysis provide design strategies that can
be incorporated into present daguses to achieve sustainabiliBased on these conclusions, a

more sustainable design has been proposed for the modern house.
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Preface

Being a resident of the city of Lahore, Pakistan and practitiaglesign ofesidential
architecture in the city for two years, it became evident to me that the current housing trends in the
city are unable to provide worthvida living environments. The reliance on machines iegian
undergoing an energy crisithe westernization of architecture in a city wéthich cultural
background and the lack of aesthetics are all reasons that make current houses unfit forthis regio
As a designer, | seek to fisdlutions that will enhance our residences and make them sustainable.

Sustainability is ot only about green strategiesedthetics is an important factwhen it
comes to survival. | was introduced to the framework Ppe Beauty in Professo
seminar on that topilast year. This framework consists of three levels: functional, typological
and archetypallt not only studies a building from one angle begls with sustainability in a
comprehensive mannerbelieve this holistic approach is the answer to sustainability issues of our
era.

The important question here is how to design a building that is sustainable and fulfills the
criteria of Deep Beauty. For this purpodes housing trends of the presentldhe past have been
discussed. Later, to highlight specific design strategaslyze a traditional house of Lahore that
hasproved its sustainability bgurviving all these years. The analysis is performed based on a
rubric developed to operationadizthe Deep Beautyframework. The resultemphasize the
successes and failures of the house and provide design solutions that architects, designers and
clients can incorporatie future residence These strategies will help enhance living spaces and

makethem more livable, lovable and thssistainable.
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Structure of Report

Thefirst chapter introduces the project and justifies its significalmcaddition to that it
explainsthe Deep Beauty framework and its importancestmtainable livingThe second chapter
gives background information about th@rent and traditional residential architecturéhef city.

The chapter begins with the introduction of the city of Lalam@ moves on to explahmousing on
all three levels of Deep Beauty

Thestudy methods are explained in the third chapter wheriefdescription of the sample
house known as t he O Bia giveon & rulbtib &as abeerH developed do
operationalize the Deep Beauty framewdrkis rubric is described along with thets that have
been used for assessment.

Chapter four includes thenalysis of the sample houskhe conclusions from this analysis
are summarized in the fifth chaptdhe last chapter summarizes the report and concludes the
results of this analysis. Spécidesign strategies have been identified that the traditional sample
house follows. A preliminary design is proposed for the modern house by incorporating these
strategies that make it sustainable. Later, the chapter explains what future directicesetrish

can take.
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Chapterl-l nt roducti on

Building sustainable living spaces is a goal that countries all across the globe are seeking
to achieve.Pakistan is a developing country whose architecture is taking inspifedionthe
western developed world. Ironically, the answer to a sustainable tidasenot lie elsewhere but

within the tradition and culture of the region.

Significance

Pakistands energy infrastructure i @8agnot fu
& Hussain, 2008)The data from the Economic Survey akidtan, 2002010 shows thaturing
the last ten years the gross energy demand has exceeded the population growth rate; energy use
has increased at 4.95% per year and the population has grown by less thanC#.#&&4dotal
electricity produced42.15% is consumed by the residensiattor(Hub, 2010)

Present day housing design has become more and more dependent on artificial means to
create a comfortable interior environmeAtcording to the Consumers Rights Commission of
Pakistan (CRCP3}urvey,the two major electrical end using categories are lighting and space
cooling in the domestic stor of Pakistar(Jan & Mutalib, 2013)Even though the energy demand
has increased during the past decadgherthepublic nor private sectors have made any attempts
to install new generation capacity. The demand exxctexdsupply and therefore loathiedding
through power shutdown is commonly obser{ddqg & Hussain, 2008)

Since generating more energy is becoming increasingly difficult for Pakistan, another
approach isto decrease the demand for energy. When spaces and places are shaped more

intelligently so that reliance on machines is minimized, large amounts of energy carette sa



Energy use can be cut significantly if buildings channel heat and air naturally without using
electricity(Hosey, 2012)

Along with the energy crisis, the use of machines has deprived us of our connection with
the outside world. Smart design can bring back a sense of the sacred and feelings of delight. Air
conditioning has almost brought an end to our cultural rituals and habits. Climate plays little role
in how we design our homes, communities and lives becaysgpace anywhere can be tempered
artificially to achieve indoor comfort. A consistent indoor environment cuts us from the outside
world and brings in no social, cultural or aesthetic richness to a (fasey, 2012)The hdoor
environments are isolated, cuttio§f our connection with naturé@n the other hand, buildings
that are partially or completely naturally ventilated give their users the ability to tolerate a wider
range of temperatures. Users also value tt@amtrol over the environmemtirough ations like
opening a window and dressing according to the weétl@i6 Nei [.1 , 200 3)

The increasing globalization and advancement in science and technology have caused us
to move away from our traditional architecture. A stamlilzation of built environments results in
lack of cultural and regional identity. The use of same building methods, materials and styles
globally, challenges our ability to achieve sustainable lifliglemery, 2009)It is evident by
looking at the modern day residential architectfri@akistan howlesigns have evolved over time.
Weare leaving the richnesswédition behind and adopting a mamergyintensivewestern style
of architecture. The house®w being builtare losing their relevance to their region.

Analysis in this research is an attempt to learn from the past, understand the present and

design for a better future. R. Lewco@d®88 emphasizes this approach when he says:

AAt any given time the mamade world is inevitably the measure we use to

determine the direction of change. Whatever we may think of it, the world around us



provides the basis for decisions about the future. Wekasnly aware of its
deficiencies, but not always so aware of its strengths. From time to time it is wise to
pause and consider whether what we might be losing when we change something.
The corollary to this is to look back to see whether what we losrgast might,

with little effort, be regainedl ( pvp).. Vv



Framework of Deep Beauty

Gary J. Coate2014,defines Deep Beauty. He says:

fiDeep Beauty exists in a realm beyond mere aesthetics. Deep Beauty is rooted in an

ecological ethos and a spiritualorldview. Deep Beauty respects and reveals the

interconnectedness and unity of all life and the irreducible mystery within which
everything exists. Deep Beauty heals and restores balance, harmony and equanimity

to both self and world. To create Deep Bgantwhatever we make and do is an act

of love, because only that which is loved is beaudiful.

Sustainability is generally associated exclusively with carbon emissions and energy
efficiency. Green buildings are concerned withstand performance but ign®an important
criteria for evaluating design i.e. aesthetics. Conventionally it is thought that beauty and
sustainability do not go together and that they need to be balanced as if one has to be comprised in
order to achieve the othekt the start of tk environmental movemergustainability was meant
to combine ethics with aesthetics but over time ethics have replaced aedthig&asa for quality
design and environmental perf or mantboaghttabe not
differe nt f r obmu i 4l gdHesegn204.2)

Most designers are interested in incorporating invisible green strategies rather than the
visible ones that affect form, shape and looks beetnat approach to desigilows them more
freedom to play with their artistic sense. Nature gives us many examples where survival is
dependent on the shape d@hdlook of a living organism likehe colors of birds, tastes of fruits
and scents of plants. The same idea also afi@esigni form affects function and appearance
influences survival.The ife of many things is contingent upon how desirable they are. If

something is made to endure, it must also be made lovable. We become emotionally attached to



and care more about tlys that we regard as beautiful. We have a preference for using and
preserving things that are attractive and pleagiigsey, 2012) Lance Hosey 2012, says
AAesthetic attracti o-nt D svirenmeéntalanperatiye.eBeauty culd | cCo
save the planet. o

The chances dhesurvival of something that is functional and beautiful are much greater
than something that is owethe otherlt can be said that in order to make architecture sustainable,
it is essential that it must also be beautiful éddep Beautis the way towards it. The framework
of Deep Beauty is not only restricted to ecological science but expands the thinking of a designer
from functionality to regionalism and deeper meanings ofi@aare. It provides a complete and
holistic approach to think about the built environment. The framevwsdomprisedof three

interconnected levels of design: functional, typological and archetypal.

Functional level
AThe Functional Level includesdesigror al | t he pragmatic need:
users. Truly functional buildings are also artfully integrated with their sites and
respond simply and appropriately to available sun, wind and light. Such buildings,
which are always no bigger than they naedde, are necessarily energy efficient,
and make maximum use of healthy and locally available building materials.
Biomimicry, as a functionalist approach to biophilic design, is included in this level.
Everything associated with the technological and fional aspects of ecologically
and humanly sustainable design is included in this first, and necessary level of
sustainable desiga.i Gary J. Coates2014
The house is nainly a structure. It is an institution that is b@dt multifacetedpurposes.

Building a house is a cultural phenomenon and so the form and organization of a house depend on



its cultural setting. The function of the house is more than a utilitarian idea and serves a greater
purpose than only providing shelter. Sirsteeltens a seconary purpose of the house, its definite

role is to create an environment that best suits the way of life of people. The house acts as a social
unit of spac€Rapoport, 1969)

Biomimicry is a discipline that entailedrnng strategies and desighrem naturehat have
proven to be successful for so many yeémsthe pastarchitects have taken inspiration from
various acts perfoned in nature and implemented thero works ofarchitecture. Such architects
who follow biomimicry believe that when designs are guided by nature, architecture becomes more
life-like (Benyus, 2008)

Nature can be mimicked for two purposiess possible tanimic forms found in nature to
design a buildingbdbs appearance, | ike a Corint
to solve a functional challenge, like flexibility, insulation and energy production etc. Biomimicry
is a design process which is feed on functionality and seeks solutions from organisms and
ecosystems that atke best performers of that function. Examples of biomimicry can be seen in
the design of building structures, forms, day lighting systems, natural ventilation strategies,
sourds, colors and landscapes as well as urban déBegyus, 2008)

In order to achieve sustainability, it is essential that our communities are able to support
themelves in the same way that wikpaces are sedufficient. If our society worked in an
automatic way, producing for itself, maintaining itself and remaining in equilibrium with its
surroundings, it would be a true imitation of nat(Benyus, 2008)Following in the footeps of
living creatures, it is possible to develop cities and houses that function as competent ecosystems.

Biomimicry has the potential to lead the way towards sustainability.



Typological level

AThe Typological Level involves the adaptation of bioreglidiuilding traditions

and historically situated building types in the design of contemporary buildings that

are capable of evoking a sense of connection with history, community, nature and

place. Rather than merely replicating historical forms, buildifiggtioning at this

level enter critically into a conversation with the past in order to create something

that is both familiar and yet somehow always fresh and new. At this level of design,

culturally based meanings are continuously created and deephgdduuilding

traditions are continually given new life. Buildings at this level also embody the

principles of biophilic design, connecting building users to elemental nature and to

the patterns, rhythms and forms of the natural world, thereby fulfillimgnatinsic

need to be connected to the regenerative processes @f li&ary J. Coates2014

Categorizing observations according to similar characteristics and recurring principles is
an important component of cognitive process. Humans perceive anducicate by forming
standards and systemizing patterns. In this context, architectural typologies consider the varying
requirement profiles of building types and spatial systems. Typologies deal on different levels: at
the urban level, typologies deal wittocks, row or detached houses and at the building level, it
can include residential houses, theaters and industrial plants etc. Floor plan typologies are defined
by the circulation system that connects individual rooms. Even though the room itselfsbabave
a single functional space, different floor plans create different building types like patio houses,
apartment housd®feifer & Brauneck, 2007 ourtyard houses and so on.

Typological examination begins withe reduction of shapes to basic geometries but it is

much morethan that. Typological order ranges from construction details to soahtical



interrelations thus, characterizing many appearances of the built environment. Examining typology
involvesadal ogue within history to discuss the gel
transformed over time due to changes in user requirements, scale, context, or other mechanisms
(Pfeifer & Brauneck, 2007)The reméakable thing about typology is that it is generative. Two
forms can be of the same type but can appear and be constructed entirely differently. Therefore,
studying a typology does not result in a repetition but a transform@&ayzoides, Sherwood, &
Tice, 1992)

It is a universal fact that the greatest architectural examples in history aiespiving.
These models have more to offer than beathgy provide lessons that teach us design principles.
Architectural types, like courtyard houses, that have paksddst of time, are important examples
that have set high levels of excellerfgelbaugh, 2002)Douglas S. Kelbaugh, 2002, explains the
human attitude towards change that is too radical or too familiar. He says:

AHumphrey postulates that what i's both st

6rhymesdé with other familiar i mages, whet h

images must be neither too similar nor too dissimilar. In the former case, the human

tends tolose interest toaeasily and in the latter case teecomeconfused and

discouragdt oo easi |l y. o

It is important that architecture must be fresh but it should also relate to the past. The
immeasurable materials, techniques and design attitudes that asmtpteday, have given
designers too many options. This lack of limits and boundaries has minimized regional differences
and resulted in a chaos. Compared to other products like cars, clothing and machines, architecture
has the greatest potential to deiategion. Since architecture is not generally apassluced, it

is difficult to turn it into a commodity. It is specific and unique to its site and can oppose



standardization. Architecture can develop from the local characteristics of the region ldde clim
building materials, construction methods, architectural types and culture. Designers and clients
have to change their selfish attitudes if visual harmony, contextualism and historical connection is
to be seen in urban spa¢&=lbaugh, 2002)

Important lessons of beauty, sustainability and vitality can be learnt from nature. The
biological and ecological systems can serve as inspiration for design. Green buildings operating
only at the Functional Level of Deepe8uty are able to cater well for concepts like day lighting,
use of local materials, reducing energy costs and lower environmental impact. Subsequently, the
next step is to design Ifenriching, healing architecture that is nurturing and stimulates well
being. In other words, our way forward is a biophilic respg@samer & Browning, 2008)

An approach to creating a biophiknivironment is integrating plants, animals and water
into the built environment. Throughout the world in history, biophilic elements like domestic
gardens, ponds, fountains and garden courtyards are evident. In present day buildings, elements
like green erraces, landscaped ataad aquariums contribute to bringing nature into the built
environment. Photographs and paintings of natural landscape are other ways of incorporating
biophilia. Research has shown greater productivity in office workers, lesgergctme for
patients(Cramer & Browning, 2008and better performance of students in schools that were
exposed to biophilic elements. Biophilic design has proven to be a way of enhancing the energy
centric malel of sustainability. Research has confirmed the positive impacts of biophilia on our
physical and psychological health as well as our brain develogin@ni, 2008) Communities,
houses, schools, hospitals, offices atiteo indoor and outdoor spaces can be sustained using

biophilic design strategies.



Archetypal level

AThe Archetypal Level involves the use of archetypal building elements, patterns and

forms that are most typical |l yBuifdogsatd i n t he

this level speak in the natural language of space, which is rooted in theyiral

meanings of embodied experience: up and down, right and left, front and back, inside

and outside, near and far, darkness and light, rough and smooth, warooah the

horizontal and vertical, the center and periphery. The archetypal and biologically

rooted polarities of prospect and refuge, complexity and simplicity, enticement and

peril are structured in ways that deepen and harmonize the apparent psysicaphy

opposites of lived experience. Often such buildings are shaped to higher levels of

formal order by use of the universal tradition of qualitative number and sacred

geometry. The archetypal level is the deepest layer of meaning and metaphoric

significaion in architecture. Buildings that reach this level lead users back through

layers of consciousness and time from the outer surface of the waking mind to the

depths of what Carl Jung calls the collective unconscious and beyond, to the edge of

the luminos ground of being itseff. Gar y J2014Coat es

Men and women in traditional sacred societiestseainiverse as an enaion from the
One, and believehat humansand nature have the common characteristic of structure and
proportion that can be quantifi¢hrough mathematics. Every creation of man and nature are forms
that can be observed through mathematical laws of geometry, similitude and symmetry. The beauty
of a snow crystal depends as greatly on its geometry as on its capacity to reflect a méae comp
order. All shapes, lines and surfaces are set in accordance with the proportions that are found in

nature and exhibit perfect systems of beauty. Based on an impartial foundation, detached from the
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personal tastes @ persona beauty is reached thatuniversal, general, and eterigatdalan,
Bakhtiar, & Haider, 1973)

Grant Hilderbrand(2008 has identified five survivahdvantageous characteristics:
prospect and refuge; complex order; peril; and enticemenigbiag these characteristics into our
buildings increases the likelihood of creating deeply rewarding spaces. Humans have a tendency
to process sensory information and categorize it into some form of order. We find appeal in sensory
materials that are oeded but also complex at the same time. Order alone becomes monotonous
and complexity alone results in a mess. Hildebrand combines these two characteristics and calls
t h ecompliex orded(Hildebrand, 2008)

Sheter is a necessity for humans to protect themselves from climate and other threats. Jay
Appl eton has referred (AppletonhlP9%%)Atdhle samatione, wealse t i C
need vast open spaces. Ped is spread out and lit while refuge is narrow and dark. Both cannot
be present in one space but they must be contiguous. We should be able to examine the prospect
from the refuge and flee to the refuge from the prospect. Prospect and refuge spatss loan
created in indoor environmen(idildebrand, 2008)Interior spaces that are small and dark act as
refuge while large and bright halls behave as prospect. The prospect and refuge cannot be
established in duilding with constant ceiling heights and same amount of light. Though day
lighting is essential for human wddkeing, dark spaces are also important as our retreat and place
for recovery, sleep and meditatidildebrand, 2008)

Stephen Kaplan concluded from his research that we also have a preference for scenes that
present mystergKaplan, 1987)We have a desire to discover, in safety, what the obscured has to
offer. It is important to note that during this process of discovery, we like to move from the dark

into the light, where we can assess the dangers of the place before entering, rather than from the

11
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light into the dark, where other dangers or creatures in tieada able to see us first. Hildebrand
calls this characteristic 6enticementd. Entic
the rest to be discovered. Architectural spaces can be designed incorporating enticement or a
pattern or sequence séveral enticemen(slildebrand, 2008)

We enjoy settings that let us experience thrill, where we experience fear with pleasure.
Hil debrand calls this char act erdasgershbutwéipager i | 6 .
the ability to control the risks. This controlled confrontation gives us pleasure. In architecture, tall
buildings, extended balconies and transparent bridges are examples that provide such experiences
(Hildebrand, 2008)

These five characteristics given by Hildebrand have the potential to make buildings
meaningful and give us pleasure by offering experiences that are similar to those of a natural
setting. The long term worth of design ispiractical without attracting all the senses. If design is
unable to inspire, it will be discarded rather than sustdidedey, 2012)

Karsten Harried993,ind6 Thought sArdn ta aMon, @&gueshhatttosaket ur e 6
a genuine dwelling, it is important to use natural symbols. Thgsdolsmakea language of
spacethat is derived from the existence of human beings. The human body provides a sense of
proximity through a set of coordinates: up and down, left agtdt,rfront and backHarries, 1993)
KarstenHarries1993, gives an example to explain how all of these coordinates have their own
significance.i Up , for exampl e, has a very ndotdimplgr ent
turn a building upside down or rotate it; but we can design buildings to look lsyifdould be
inverted or rotatedather easily. The caain wall invites such a look afvertibility... Thinkof the

gabled roofits presence seemstoresishnver si on. 0 (pg. 53)
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Similarly, vertical and horizontal, inside and outside, dark and light all have different
meaninggHarries, 1993)The horizontal and vertical can be called natural symbols because they
belorg to experiences of human beings in nature, like standing up and lying A®hah, line or
plane represents the horizontal which ties a building and the earth togétadrorizontal can
symbolize comfort or an unlimited openness but it can also imdeessth, sleep and re€dn the
other hand, the vertical essertive and requires effort to stanchds the ability taccentuata
spaceandconnects the above and below, the earth and the gkgssesses th@ower to gather
people around a centdratforms an axis mundirall vertical structures endorb@man pride and
can be associated with masculinjfarries, 1988)

The natural symbols of light and dark refer to a light that changes accordingitoeioé
the dg and year and moves us frdight to darkness. The reference here is not made to any
artificial light but to the sunThis natural language is absent in modern buildingaracial
lighting hasdiscourages our dependency on sunl{gtdrries, 1988)Insideand outside relates to
the idea ofefuge and prospechs explained earlier, the inside is a refuge wigigh be perceived
asshelter and a prisoifhe outside is a prospect whicdin be threahningbut alsoprovide a sense
of opennesand freedomHarries (1998), discuss the symbol of a center. Every enclosed space
has a center. Squares and monuments can form centers of cities and neighborhoode that ser
communal purpose. Sacred structwegzresent centers that have symbolic significahiaeries,
1988)

Assumptions made by science haeeluced things to just objects and eliminatiedr
potential to spealNaturalsymbols are a way that our boplgrceives our surroundiagrhinking
about this naturdhnguagevhile designing has the potential to produce-adbitrary architecture

that is universal.
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Chapter2-Housing in Lahore

City of Lahore

Location

Lahore | ies dBatAwWé &ljn N3SE/MOGINDNAELNj It i s surr

Sheiktupora District on the north and the west, by Wagah on the east, and by Kasur District on
the south. Th Ravi River flows on the nom¥est side of Lahore. The city hasotal land area of

404km?(Walled City of Lahore Athority, WCLA.2014)
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Figure 2.1 Location of Lahore (Google Maps.2015a)

Historical Context
Throughout history, Lahore has been through instability, tranquility, cultural celebrations,

invasions and destructions. In the eleventh century, Lahore became a metropolis and has continued
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to be an important city ever since. Labaoeached its glory during the Mughal era which lasted
from the year 1521 till 1752. The Sikh Rule lasted for fifty years beginning from 1798 to 1848
after which the British ruled the city for 99 years. At the end of the British rule, Pakistan was
foundedand Lahore became its second largest city and cultural c@pltdled City of Lahore
Authority, WCLA.2014)

All the important works of architecture in Lahore, including haveli(s) (regional name for
courtyardhouses), were built during the Mughal era. When the Britisk tver, they disregarded
the Walled @y of Lahore and built a new Lahotewards the southern side. The Wallety@
home to many cultural traditions. Buildings, mosques and a complex kethsireets along with
music, food and dance depict the cultural richness of the Méaked City of Lahore Aithority,

WCLA.2014)

Climate
Lahore has a hot serarid climate (K6ppen climate classification BS&jimrers are long
andextremely hatand winters are dry and warm. The area also experiences a monsoon and dust
storms. The monsoon season lasts from June to August and brings heavy rainfall to the city. The
highest and lowest temperature recorded48.3AC (118. 9 AF) in 1944 anct
1967. In 2008, the city received the highest rainfall of 221 mm (8.7 in) (Walled City of Lahore
Authority, 2014).

The following climatic data has been acquired from the software Ecotect.

Month Avg Temp Sol.Rad RH 9am RH 3pm Avg. Rainfall
°C) (Wh/m?) (%) (%) (mm)
Jan 22.2 4828 60 41 23
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Feb 24.6 4911 25 16 29

March 28.9 6014 49 40 41
April 33.2 7220 29 21 20
May 35.0 9144 32 19 22
June 30.3 8743 61 46 36
July 27.4 6662 68 61 202
August 26.4 5907 73 66 164
September 28.3 6709 59 48 61
October 26.8 8738 56 44 12
November 23.9 7672 49 43 4
December 21.5 6674 53 41 14

Table 2.1 Monthly average temperature, solar radiation, relative humidity and average
rainfall of Lahore, Pakistan

=~ MONTHLY DIURNAL AVERAGES - LAHORE, PAKISTAN

LEGEND
Comfort: Thermal Neutrality

Temperature Direct Solar
Rel. Humidity Diffuse Solar
Cloud Cover

Figure 2.2 Monthly Diurnal Averages
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This diagram shows that the temperature remains above thertaorfe in the months of

April, May June and below the comfort zone in November, December and January.

Solar Path and Solar Radiation

Stereographic Diagram
Location: LAHORE, PAKISTAN
Sun Position: 178.3°, 35.3°

HSA: 16.3°, VSA: 36.4°

© Weather Tool

Time: 12:00

Date: 1st January
Dotted lines: July-December.

Figure 2.3 Solar Path

The building in the center is placed at tpimum orientation of 162.5 degrees. More

sun is available on the south side with the longest sun path in June and July and the shortest sun

path in December and January.

17



Optimum Orientation

Location: LAHORE, PAKISTAN

Orientation based on average daily incident
radiation on a vertical surface.

Underheated Stress: 0.0

Overheated Stress: 2169.7

Compromise: 162.5°

© Weather Tool

Avg. Daily Radiation at 161.0° Annual Average
Entire Year: 1.34 kWh/m? ¢ 5° Underheated Period
Underhested: 2.61 kWh/m* Overheated Period
Overheated: 0.85 kWh/m*

Figure 2.4 Optimum Orientation.

Eootect analysis recommends the optimum orientation of 162.5 degrees and the worst orientation
of 252.5 degrees.

\whim: ANNUAL INCIDENT SOLAR RADIATION AT 162.0° LAHORE, PAKISTAN (31.5°, 74.3°)
Total Annual Collection: 1116.87 kWh/m*
Underheated Périod: 360.17 KWh/m*
Overheated Pefiod: 249.80 kWh/m*

5500.0 t

Figure 2.5 Annual Incident Solar Radiation at 162 degrees.
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At the optimum orientation, the lbding receives maximum solar radiation during the

coldest months and less solar radiation during the hottest months.

Passive Design Analysis
This analysis is run using six passive design strategiesv@astar heating; thermal mass,
exposednass + nigt purge ventilatiomatural ventilationdirect evaporative coolirend indirect
evaporative cooling. From the analysis, it d@concluded that exposed mass + night purge
ventilation, natural ventilation and indirect evaporative cooling are the effestive strategies
that are useful most of the year. Passive solar heating and direct evaporative cooling are the least

beneficial. The following figures show the complete analysis.

Psychrometric Chart
Location: LAHORE, PAKISTAN
Frequency: 1st January to 31st December
Weekday Times: 00:00-24:00 Hrs

Weekend Times: 00:00-24:00 Hrs
Barometric Pressure: 101.36 kPa
© Weather Tool

SELECTED DESIGN TECHNIQUES:

Figure 2.6 Psychometrc Chart with Passive Design Strategies.
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o, MULTIPLE PASSIVE DESIGN TECHNIQUES
%

Figure 2.7 Passive SolaHeating Effects

o MULTIPLE PASSIVE DESIGN TECHNIQUES

Figure 2.8 Thermal Mass Effects

o MULTIPLE PASSIVE DESIGN TECHNIQUES
6

Figure 2.9 Exposed Mass + Night Purg&/entilation Effects
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o, MULTIPLE PASSIVE DESIGN TECHNIQUES
%

Figure 2.10 Natural Ventilation Effects

o, MULTIPLE PASSIVE DESIGN TECHNIQUES
%

Figure 2.11 Direct Evaporative Cooling Effects

o MULTIPLE PASSIVE DESIGN TECHNIQUES
6

Figure 2.12 Indirect Evaporative Cooling Effects
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Wind Data
The wind blows for maximum hours from the west direction at a speed of 10 to 20 km/h.

The winds are mostly high in temperature fronf@do 35°C and an average humidity of 55 %.

Prevailing Winds

d Frequency (Hrs)

Figure 2.13Wind Frequency

Prevailing Winds

Average Wind Temperatures . 50 ¥mh

Figure 2.14 Average Wind Temperature
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Prevailing Winds

A e Rel Humidity

Figure 2.15 Average Relative Humidity

PresentDay Housesof Lahore

The housing developments for middle class families offer houses on plot sizes of 2250sft,
2700sft, 3150sft, 4500sft, 6750sft, 900(§fig. 2.19) Some housing developments build all the
residences first and then sell them, some sell the plot first and then build a dwelling for the buyer
and others only sell the land and leave it up tgtirehasesto design and builtheirhouse. Every
housing @velopment has its own set of by laws regarding the design and construction of the house
e.g. the amourdf area that can be covered, the height of the building and the width of open spaces

on all sidesand so on

Functional Level

Orientation of Buildings
The relationship of sun, wind and light with the building is not usually considered while

designing of housing developments or h@asndependent unitAn example is the plan of one
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of the famous housing developments known as the Lake Kotyrs below.The division of the

plots is done in such a way that all the houses have variable orientations.

MEADOWS
10

10-MARLA PLOTS
| PHASE-| EXT.
|

LEGENDS

2 KANAL |

1 KANAL
15 MARLA
14 MARLA [T

AG\A
oS

Figure 2.16 Plan of the Lake City Housing Development in Lahore
(Lahore RealEstate.2014)

Building Materials and Construction Techniques
The British replaced the 6Lakhaur (Cdopebr i ck
& Dawson, 1998jhat is currently used in Pakistan. &iwalls and cement mortar fortie load

bearing wall structure for residences. The ceilings are made of reinforced concrete slabs that are
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fabricated orsite. Prefabricated slabs are common for commercial buildibgs not for
residential ones. At times, the main entrance of the house has a solid wood door but to reduce the
cost flush doors made of plywood are installed with a metal frame throughout the house.
Aluminum sliding windows are common because they aseeeto maintain. Flooring materials

vary from space to space. The car porch is covered with concrete tough pavers. The interior
flooring materials include tiles, marble, solid wood and laminated wood. Rugs and carpets are used
for decoration. Bathrooms drkitchen almost always have tile work with a huge vaétyolors

and designs of tileavailable in the market. Brick tiles are used on the roof.

Family Structure

Due to the joint family system, the households in Pakistan are large. On average the
houséold size is considered as 6.9 pas@er house in urban settingzakistan Bmographic
andHealthSurvey 20062007.2008) The family usually consists of two grandparents, two couples
and their children. Two tditee servants also work around the house which are sometimes provided

accommodation in the residence.

Social Setup

Grandparents do not work and stay inside the house. They usually have a servant assigned
to help them with their chores. Their sons go outfork while the women usually remain inside
as housewives. The trend of working women is slowly penetrating into the society as the economic
situation is making it difficult to meet the expenses. In thsevifeworks, the younger children

are left at bme with the servants and the grandparetiige the dder onesare sent to school.
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Comfort

The placement of houses close to each form narrow passages in between them. In this way,
the buildings are able to shade each other from the sides and the back while the front is mostly left
exposed to the sun. Horizontal shades and pergolas block theshahght from entering through
the windows and provide cooler areas on the terraces and the lawn for sitting.

To provide heat insulation some techniques are coming into practice but are not common

yet. Some users build a cavity wall as the exteriorawdll t he house. This cavi't
brick wall, a 10 air gap and then a 4.50 thic
approximately 150 and takes up a | ot of space

Roof and wd insulation materials like polyurethane foam are slowly making their way into the

construction industry.

Typological Level

Sense of History, Community and Place

Once the British took over India, they worked toward improving the infrastrucfuhe
city and made wafor roads and railways. As the ®@enturyprogressedthe cost of labor and
traditional materials increadeSteel girderandcement became the primary building materials.
The building industy followed the fashion of astern forms whichivere made possible by the
arrival of the electric grid and cooling machines. Traditional architecture was left {€ioper
& Dawson, 1998)With time, people migrated from the congested urban center and the city started
to expand outside the traditional Walled City. Over the years, the new urban development has had

little concern for tradition.
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At present, ltough the construction matesalayout and family setup ¢fouses are similar
to each other, a variety of front facades are visible throughout the city. As can be seen from the
photographs below, there is no distinct regional style present as far as the edefdherhouses
are considred. The styles do not relate to the traditional architecture of the region and take

inspiration from around the globé/hen all these differeribicadesre put together in one housing

development, the uem landscape lacks harmony and appears chaotic.

Figure 2.17 Photographsof Famous Housing DevelopmentéHomes Rkistan.2015)
(Top left: Lake City; Top RighDasis Bottom Left: Divire Gardens; Bottom RighBahria

Town
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Building Type

Plot Boundary

Covered Area
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Figure 2.18 Layout of Detached and SemDetached, Single Family House

Residences follow two housing typologies: detached, single family housesemia
detached, single family hou@eig. 2.19) The house is an independent unit that allows its residents
complete land ownershipUsers have theiiseparate entranceheir own car porch,their
independent lawn and so forth. The concept of shared sgatasantertained. In case of detached
houses, the building faces in all direction, allowing the sun to enter from all four sides while in
semidetached housetreesides are expose8ince over timéand prices have increased along
with thepopulation, the covered area of the péanhaximized which leaves minimum open space
between neighboring houses. Thisresmits nvasi on of privacy when

the neighboring house.
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Layout

Bedroom Bath

Figure 2.19 Basic Layout of a Modern HousgLeft: Ground Floor; Right: First Flooy

Figure 2.203D Image of Typical Modern Houses
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The plotis usually surrounded by a 7 foebundary wall for the purpose of safety and
privacy. The front side of the house has a metal gate that leads into-eosen@d car porch. On
one side of the car porch is a lawn. Most housing@ldgments require leaving a 5 fawide open
space on alldur sides of the building to allow for sunlight and ventilation. The size of the car
porch, the lawn and the side passageways can vary according to the size of the plot.

The entrance door typically leads into a lobby that has access to a drawing roarden po
room and the living room. The drawing room is an essential part of the house where guests are
entertained. These guests are not intimate enough to be led into the rest of the house and a separate
powder room is also provided for thef@verthe yearshe veil system fowomen has become
more flexide butthe womerstill remain inside the privacy of the house and are separated from
the male guests.

The living room is the main social center of the house, where all the family members relax,
watch TV and tscuss family matters. The dining area is sometimes a part of the living room
depending on the size of the house. The kitdha separate room so thaat, smell and moisture
does not penetrate into the rest of dwelling. One or more bedrooms withedttzathrooms are
also designed on the ground floor. A staircase from the living room leads upstairs to other
bedrooms with attached bathrooms, terrace and the roof top. The terrace and the roof top are
sometimes used for activities like laundry.

Electricity load shedding is a common phenomenon these days, which causes people to
migrate from one place to another inside the house when the temperature becomes unbearable. The
modern houses rely on mechanical systems for interior comfort and so in case cShnadewn,

the interior environment can become intolerable. In the summers, people move to the coolest room

30



of the house or the roof top at night. In the winters, all activities shift to the hottest room of the

house or the roof top during the day.

Biophilic Design
As land is expensive in the city and population is high, the residents focus on building on
as much land as they can. The idea is to fit as many rooms as possible in the layotbakéh

with theleastamount ofareato be left open. The froawn is the main source of interaction with

nature and a smaller patio or backyard is sometimes designed in houses that are 4500sft or larger.

The terrace are paved area but can be converted into a roof garden with potted plants.

Swimming pools are not@mmon phenomenon as the women usually do not swim either
because they do not know how to swim or the pool is not in a private enough space. Pools also
take up a lot of space and are expensive to build and maintain. Small fountains or waterfalls are

desigred in the front lawn and/or the interior patios of the house

Archetypal Level

Orientation in Space

As mentioned earlier, the housing developments do not consider orientation which results
in plots that face in all directionKabah, the house of God fbtuslims, is toward the West from
PakistanWhile designing the interior, it is important for people that the bed and the water closet
doss not face the west directiolhis considered disrespectiulo f ace oneds feet

direction.
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Geomety, Proportion and Numbers

The plot sizes are rectangular i n shape wi
900 an(Fig.2.09) Thenbye laws set by housing developmertguire certain areas to be
left uncovered on the sides. This leavesaangle within the plot on which the interior spaces are
designed. The proportions of this rectangle can vary according to the requirements of the respective
housing development.

The divisions of interior sgces arenostly done based danctionality. ltems like doors,
windows, tiles, kitchen counter tops and furniture are mostly available in standard sizes in the

market. The dimensions of these items dictate the sizes of the rooms.

Spatial Polarities in Natural Settings

The exterior prospect spacestire house are the front lawn and the front terrace (Fig.
2.22). The rooms that have openings to the front are refuge spaces from where the prospect
claiming lawn, terrace and street are visible. Other interior rooms have openings into outdoor
spaces on thsides and back that are narrow and do not serve the purpose of a prospect. Variations
in ceiling heights are observed in houses. Though the concrete slab is poured at a single height to
save cost, false ceiling designs and double height entrance kalis ititerior prospect and refuge

spaces.
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Figure 2.21 Modern House Prospect and RefugdLeft: Ground Floor; Right: First Floor)
The outdoor spaces are mostly straightforward and do not holahgstgry. The designer
has a greater margin to create enticemeside the houséy developing paths thaturn and
disappear. An order is visible in the design as the spaces are arranged in a specific sequence.

Strategies that are currently visible in hesiso introduce peril are balconies, bridges above double

height spaces and glass railin

The modern house clearly falls short on many aspects of Deep Beauty and sustainability.
The house does not take into consideration the orientation ahsiwind. Though the vernacular

building material, brick, is mainly used, other imported materials have also invaded the market.

Main Gate

gs

Conclusion
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The house depends on machines for thermal comfort and passive design techniques are not applied.
Building type is the westerdetached and serdetached single family houg¢Eig. 2.19) and the

facades take inspiration from many different architectural stylhesh results in a lack of sense of

history and placeThe front lawn is the only source of biophilia for the residentsthadpen

spaces on all the lm¢r sides are unused spaces that provide light to the interior rdoms.
proportioning system is observed that is based on the availability of interior elements like tile size,
door and window size and so daeometric shapesd their proportions are not foun8patial

polarities of prospect and refuge can onlyelx@eriencedn the front of house where the front

lawn, thefront terrace and the street are prospect sg&0gs2.22)

Traditional Houses of Lahore

The Walled City is one of the oldest parts of Lahore and represents the traditional
architecture of the city. This area is also re

not been done to conserve theality, it remainsa tourist attraction.

The Walled City

Origin

Archeologists estimate that this locality was originally founded betweefirst and
seventh century. However, the area was developed during the Mughal Empirdd {8525The
Mughal Emperor Akbar is respahbke for constructing the wall on the periphery of the city. The

wall had twelve gates from which only six remain till d@aireshi, 1979)
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Location

Figure 2.22 L ocation of the Walled City (GoogleMaps.2015b)
TheWalled City is located on theorthwest side of Lahore. The river Ravi flows approximately

two kilometers west of the area.
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Figure 2.23 Map of the Walled City (GoogleMaps.2015c)
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The Walled City is outlined by the Circular Road. Two important historical landmarks of
the city, the Badshahi Mosque and thehbreFort, are located on theorth side. The area is
comprisedof narrow streets for pedestrians and vehicles, residences, commercial areas, health

clinics, schools and colleges.

Layout

Figure 2.24 Walled City Layout Showing the Twelve Gates(Qureshi, 1979)

Ever since the British occupied the area, the Walled City has slowly lost its character.
Houses have been demolished and rebuilt over time. Changes havendaerto its layout,

infrastructural services, buildingpaterials and construction techniques. Infrastructural services

36



have been provided in an unplanned manner which has damaged important architectural
characteristics. The unavailability of clean drinkimgter,aninefficient water drainage system,
andaloose and open web of electricity and telecommunications wires has adversely affected the
visual and aesthetic value of the facades and the st&ethzad, 2011) he layout of the Walled
City represents a street system that is haphazard and spontaneous. Due to the increase in population
over time, the streets have become congested and lack open spaces. A mixed land use of
commercial and residential areas is isi The first floors of most of the residences have been
converted into retail shops. The residents run a variety of businesses from these shops like
shoemakers, tailors, jeweletsakers and so orsome of the oldourtyard housedhavelig now
serve the function of schools and colleges.

However, this wasat always the case. The WallettyOvas once a masterpiece of urban
design with designated areas for trades and houses of various scales. The havelis were among the
beautiful residences fothe city (Havelis of lahore.2011)that people still consider as

overwhelming and awmspiring.
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Figure 2.26 Photographs ofthe Walled City Streetsat Present

Left: Mixed Land Use of Commercial and Residential build{igyzal, 2013) Right: Residential
Street(Nazir, 2012)
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Haveli(s) in the Walled City
Haveli is the regional name for a courtyard house. Though the concept of havelis is credited
to the Muglals, it is hard to figure out their true origins as their ancestry is unclear. The Mughal
| egi sl ation declared that a persond6s wealth
discouraged the wealthy from spending their money on building iffcagr residences, however,
the culture of havelis remainé@ooper & Dawson, 1998After the nineteenth century, this law
was removed and the havelis continued to be glorified. An owner dreamed of @xeaeding
joint family thatwould carry forward his name. Walls were made thick so that further floors could

be added to the haveli as the family size increéSedper & Dawson, 1998)

Figure 2.27 Photographs of havelis in the Walled CityWalled City of LahoreAuthority,
WCLA.2014)(Left: Nao Nihal Singh Haveli; Right: Lal Haveli)
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Functional Level

Orientation of Buildings

The absence of a grid pattern of streets in the layout of the city has led to a variety of
orientations for the houses and the courtyards. Amita Sinha (1989) has observed that the Muslims
faced the entrance of their courtyards to the Westdtds Mecca) and the Hindus faced it towards

the East.

Building Materials and Construction Techniques

Brick was used by the Mughal Emperor Akbar to build the city wall of Lahore, forts,
mosques, havelis and the brplived streets. The architects anddrrs faced the brickwork with
colorful tiles by taking inspiration from the Persian customs. By the sixteenth century, colored tile
was not commonly used for houses, tombs and wells. At times, the brickwork was arranged in a
decorative manner to break thainness of the wall. Laying the bricks diagonally, setting them
on an edge or projecting them out from the corners are a few ways in which brickwork was made
more interesting. The size of the brickrivari e:
brick was used but the size of the brick could vary within a single bui({@ogper & Dawson,
1998)

Lime plaster was not commonly used before the arrival of Muslims in theauiment.
The Muslims used it foplaster and stucco as it soon became a vernacular material due to the rich
sources of lime present in the country. The havelis were constructed with brick held together with
lime plaster. In the ceiling, beams supported the closely spaced joists tbdilleemwith bricks,
mortar and rubble. Fine lime would be used to finish the roof that sloped in a way to allow the

rainwater to drain properlCooper & Dawson, 1998)
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Family Structure

The culture of the region faved a joint family system in which three or more generations
lived in the same house. After marriage, the son brought his wife home and theg<idéalvith
his parents. This led to large domestic formations inclusive of all of the family members and

savants that helped with household chores.

Social Setup

Courtyard houses were a part of Islamic Architecasrevell as Indian Architectuleefore
the adventof Islamin the subkcontinent. When the Muslimsarrived theycontinued to deelop
the courtyardype which they found suitable fidre climate of this region. The veil system for the
women in Islam influenced these houses. The inner tdoafrivas separated from the outer court
by screenswas used by women. Sometimes the house had separate erfvattoesvomen and
men. The fascination of Muslims with light was reflected in the intricate patterns used on windows,
screens, doors and shading devi@as, 2006}hat were used for socialization inside and outside
the house. The latticework on the exterior windows allowed ventilation and daylight, and provided
privacy to the residents. A water feature in the court signified the idea of the courtyard as an oasis
(Das, 2006)

The courtyardormed a social center of the house that promoted maximum interaction of
people and nature. It provided a natural setting, some furniture to sleep or relax, play areas for the
children and sitting for family discussions, all within the privacy and safietiye house. It was
also a place where important cultural and religious ceremonies took place.

As the floor levels moved up, the level of privacy increased which allowed the residents

on the upper floors to look down from the balconies and the screkastodf top provided
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maximum detachment from the courtyard but granted contact with the neighboring houses and the
street from abov@Reynolds, 2002)

In the old times, people used animalsaasode of transportain and to earn a living. The
courtyard would be the sleeping and eating place for the domestic animals. This way they would

remain safe without intruding the interior spaces of the house.

Comfort

Traditional buildings maintained thermal comfort though #ecitural elements like jalis
(screens), verandas, jharokas (balconies), fountains, plants, chajjas (overhangs), courtyards and
basement@Batool, 2014) The windows were unglazed but covered with jalis (screed)@ened
into jharokas (balconies) that allowed ventilation but prevented direct glare. The chajjas
(overhangs) shaded the courtyard and deflected the monsoon rains. At the heart of building was
the courtyard that protected the interior spaces from dstgdight. In some regions of the sub
continent, the courtyards served the purpose of rainwater collectors. Wind scoops for ventilation
were also used on the houses. The high ceilings of the rooms facilitated ventilation and kept spaces
cool.

llay Cooper ad Barry Dawson (1998Jescribed three methods that were used to cool a
|l arge urban haveli: 6teh khanadéd (basement),
6punkahd (fan). o6Teh khanaé was sunk dtong o t he
in the outside temperature. Khus was hung in front of the openings, windows and doors. This
screen was wetted which cooled the passing air and scented the air with the smell of grass. Punkah
was operated manually by a man who would sit outsideoth and pull the ropes to make a to

and fro movement of the fg@ooper & Dawson, 1998)
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The functions of the rooms were flexible and their usage was adapted according to the time
of the day and the seasons. In sunmangeople preferred to stay in the basement or in the courtyard
where the water features and the plantations provided cool air. At night, they moved to the roof
tops to sleep in the cool breeze. However, in the winters, people preferred the roof duttang the
to gain maximum heat from the sun and moved to the rooms on the upper floor that were warmer
than the rest of the house. If the interior spaces became too hot, household activities like cooking
would be moved to the courtyard.

Thick walls were builtd overcome the structural inadequacies of the building materials
but they also provided the advantage of thermal and sound insulation. During summer days, the
structure, due to its thermal capacity, absorbed most of the heat and prevented the internal
temperature from rising. Shading devices further helped in keeping the wall surfaces cool. At night,
the outside temperature dropped and the walls started to quickly loose heat to their surroundings
(Ali, 2013). Brick and lIme were the main construction material for paving, walls and the roof.
Their porous nature has the ability to slowly release moisture bacthamenvironment and create

an evaporativeooling affect.

Typological Level

Sense of History, Community and Plac

Over the years, India has seenhanging pattern of thredominance of various religions
and rulers that have transformed Indian architeciiure.history of this region begins from thel3
millennium BC with tle Indus Valley CivilizationThe majority of the population at that time
lived in courtyard housemade of brick Fromthe 4™ Century B.Cthe region was predominayt
settledby theBuddhissk. The pesence obpen courts, verandas, lattice scre®adconiess seen

in Buddhistmonasteries and prayer haldinduismprevailedfrom the 5" Century A.D untilthe
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arrival of Islam in the 18 Century A.D The courtyard type continued to exist in religious
buildings like mosques ambllegiate buildingsrhadrasay(Tadgell, 1990)A courtyard (an opn

to sky and enclosed space) has bedasic element afrban housing in India. Due to the decay
of wood and brick, it is difficult to deduce the early evolution of havelis but Cooper ansbbaw
conclude that they are a contribution of the Mughal trad{f@oper & Dawson, 1998)

Biophilia was extremely important for the Mughals which wasevident from the
introductionof the foursquaregarden ¢haharbagh. This garden was an image of paradise with
flowers and extensive water featur&uring this time, écorative tile and brickvork and
calligraphy became an important part of architectéfeer thedecline ofMuslim power in India,
the British broughindustrial technology and esternizatiorto the region Gothic architecture
becamedominant to show Qfstian power. The Industrial Revolution encouraged many new
building types andraeclectic conflict of historical styles was seen in Ir{diadgell, 1990)

It can be clearly noted that throughout histofythe subcontinent the courtyard has
remained a commorrehitectural element of desigmtil recently (Randhawa, 1999highlights
the importance of courtyards in India by saying

ACourtyard house architecture reflected th
i ndi cati ve of-imageh and aspiratiens, owsth as distillation of the

historical influences. It manifested itself in degrees of solidity to extreme
ornamentation.o (pg. 32)

Features like screens, verandahs, courts, biophilia and geometry are all a part of the
regi onds ar c ihethavelis of tha Walldd iCisytLahore are courtyapuses that
possess a sense of history and place. These havelis originated in the region they exist and depict

an architectural style that is unique and local.
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Building Type
The houses of the Walled City were based on the courtyard housing typologinly

involved an opet#to-sky court that was surrounded by interior spaces with openings to allow

interaction between the outdoor and the indoor.
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Figure 2.28 Plan and Section of al'ypical Haveli in the Walled City
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The entrance of a typical haveli was through a huge arched door that would be large enough
for an elephant to pass throu@hahzad, 2011)The first room that faced the street is called the
Oblaa fsitingarep,. 6 Baithakod was a male domain and seil
space and the private spdd&apar, Bhalla, & Manto, 2004)

A typical haveli had two courtyards, the outer one forrtades and the inner one for the
women and children of the house. The courtyards were usually decorated with fountains and plants
(Shahzad, 2011A covered corridor withipl | ar s, 1 amd alkhddy fureounded the
courtyard and provided access to the interior rooms. The rooms on teflgops had shaded
0j har ok as 6éfron{ whh @ne ooule Ok into the courtyards and the street. These
openings were covered withba] aldtticeGscréen), tprovide privacy, prevent glare and decrease
the force Tefh Hkdibasermedtyvdssused t6 store valuables and served as a cool
refuge in the summers. The staircases were uncomfortable due to their narrow widths and high
risers. Ornamentationag an essential part of haveli decoratibinapar et al., 2004Yhe flat roof

tops were accessible and used at night for sleeping during the su(Bmanzad, 2011)

Biophilic Design

Plants and water features in the courtyards brought nature into the house. It allowed its
users an escape from the urban setting to a natural setting. The presence of earth was shown when
plants or trees were rooted into the ground. The leviietourtyard was almost always below
that of the arcade differeating the domestic from the more natudal times of rain, the earth
dried slowly, dispersing a strong aroma in the air for the senses. The water on the ground acted as
a mirror, reflectd its surroundings and dispersed the sunlight to form paiteesolds, 2002)

Seasonal changes affected the aesthetic appeal of the courtyard. In winters, the plants

withered out leaving a more barren landscapleen spring arrived, fresh flowers and green leaves
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showed up that were enjoyed all through summer until fall, when the plants began to change color
and fallen leaves filled up the courtyard flogReynolds, 2002)

Plants influence all of our senses. The filtering, reflecting and shading of the sunlight make
them a delight for the eye. The rich variety of colors, shapes and textures along with the different
smells of the flowers enrich the overall experience gfacs. Fruits and vegetables are savored
through the sense of taste. Plants provide shade from the scorching sun and cool the air through
transpiration which comforts the skin. The ears enjoy the sound of the cool breeze, rustling of
leaves and the soundkinsects.

John S. Reynolds (2002) describes the roles of a courtyard. He says:

AThe courtyard can represent many things:

fragment of nature (thus a reminder of natural landscapes beyond the city); a center

of interest for the building; a concentration of light, sound, and water; a life

sustaining refuge(go2b) safety and privacy. o

Archetypal Level

Orientationin Space
In a space, direction is importafdr a personto understand where har sheis. An

indefinite space can be given direction with reference to the heavens. The primary system of
orientation of north, south, east, west, up and down constitutes the entire(Arddthn et al.,

1973) When Muslims builtheir courtyards towards theest(Mecca), it allowedhemto orient
themselvego the Kabah(House of GodWwhich is the centeof the worldfor all Muslims. The
presence of monumental buildings like the Lahore Fort, the Badshahi mosque and the Wazir Khan
mosque located in the Walled City, allowed the residents to orient them3dteastall minarets

ard the call for prayer that togiace five time a day, would give the listener and the viewer a

a7



sense of directionlhe close proximity of the Walle@ity to the river holds importance for the
Hindus as i¢es close to water were considered sacred in India. According to Hinduis€g d s
reside near forests, rivers, mountains, rivu

(Vasudevan, 2008).1).

Geometry, Proportion and Numbers
Numbers in Islam are qualitative as well as quantitative. So they are not simply identified
with the rules of addition, subtraction, multiplication and division but hgddojection of the
Unity. For examplein Islam,the numbe®6symbolizeghe four diredbns, the four seasons, the
four gateways to heavéArdalan et al., 1973nd the four rivers that flow in heaven. The
numbe four is prevalent in the designdu gh al gardens known as the ¢
is a quadrilateral that is divided into four parts by walkw&ysvalencef number in havelis is
unknown butSchoenauer & Seeman (196@2)ve made an observation abthe courtyard
houses:
Al't i s obvious that in a | arge country 1|ik
differences in courhouse building traditions. However, there is one characteristic
which applies to the Indian builder in all regions: he hasextellent sense of
proportion and is highly skilled, despite his simple tools, producing buildings with a
di stinctive dignity and beauty. o (p. 43)
Surface adornment is a way in which matter loses its heaviness. This appliescades
of architecture from monuments ta carpet or a brass tray. Walls of a building are transformed by
the patterns of brick, plaster and tiles. Floral patterns and geometrioslasgycarved on arches
to make then appear less heé&ydalan et al., 1973)The domes, walland floos ofmost Mughal

buildings are decorated with geometric patterns, calligraphy and arabBsifeieent 6 point, 8
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point and 10 point geometric patterns are visible in the interiors of all Mughal buildingsditua
in Lahore.These patterns are also visible in the jalis, through which sunlight creates humerous
configurations of shadows throughout the day.
The mirrorlike pool holds symbolic importance in Islaas it reflects the heavemgich
unites the above W the below(Ardalan et al., 1973)The pesence of a fountain or a pool in the

center of a courtyard is an essential feature of the havelis and the Mughal gardens.

Spatial Polarities in Natural Settings

A combinaion of prospect and refuge spaces is an integral part of haveli designisvhich
made possible through varioussdm features Larger rooms like the dining room and drawing
room, usually have high ceilings forming the interior prospect wigbtlroons with low ceilings
form the interior refuge Basements of the haveli are damd cool places to relaandthe open
courtyarc provide a feeling of vastnessd openness to the skyerandahs surrounding the
courtyardsgivingthe userefuge spacgfrom whereheor shecan easily see the prospetaiming
courtyarc. Trees in the courtyard develop shaded sitieat form exterior prospestand exterior
refuges. Courtyards, which expose the residents to the weataed balconies that look below into
the courtyard enrich the experience througeir perilous thrill.

The complesstreet networlof the Walled City and the variations in house sizes and shapes
leave thevisitor with a sense of mystery. The absence siraight path does not allow theerto
identify whatwill happenonce the path turnstet, in this complex network, the presence of
geometry gives the design the characteristic of complex order that can be recbgnizexding

through the space.
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Chapter3-St uMegt hods

Setting

Barood Khana Haveli
The house selected for this studiknown as théBrood Khana Havsii It is located in the
Walled City of Lahore and is an exampleadf/pical haveli of the region. The architecture of the
Walled Gty has not been conserved by the city management but this house has been well
maintained and remains close to its original form due to efforts made by the owner himself. Further

details of this house are given in Chapter

© Sonya Rehman
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Figure 3.1 Photograph of House A(Rehman, 2012)
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Rubric for Analysis

Functional Level Typological Level Archetypal Level

Orientation of Building Sense of history, Orientatbn in $ace
community and place

Building Materials and Building Type Geometry, Proportion and

Construction Methods Numbers

Family Sructure Layout Spatial polarities found in

natural settings
Social Setup Biophilic Design Natural Symbols
Comfort

Table 3.1 Rubrics for Analysis

The performance dhis haveliis analyzed at the three levels of Deep Beauty (Functional,
Typological and Archetypal)These three levels have their own set of indicators whreh
examined individually.

The unctiond analysisseeks to finduthowthe housdits with its site in terms of climate,
orientation, shape and use of local materials. The analgsigidges how well the houses respond
to the needs of the social setup of a typical middle class fababtly, the strategies used for
providing thermal comfort are identified.

The typological analysis is a way to compare the traddi and thenoderndaytypologies.

A building program is the implicit or explicit statement of spatial requirements to be fulfilled
within the constraints of available sites, budgets, and technologies; it can be simple or detailed,
but it will usually define the building type (such dstached onéamily house, or thirtyunit
apartment house) and the intended activities such as eating, sleeping, or parking the car. A program
will also usually specify what kinds of spaces are to be provided for these activities, such as

kitchen, diningroom, bedroom, or garage; and how large these spaces mttkstyokei, Dolores,
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2002).In this analysis the building layout is studied in defHile presence of a sense of history,
place orcommunity along with biophlia is explored.

The achetypal analysi of the house requedé i ndi ng t he presence of
architecture and archetypal elements such as courtyards, towers and basements. The use of
mathematics, nature, numbers, geometry, symbolic dimensions and calligsapkgessed.
Occurrenceof spatial polarities including complex order, prospect and refuge, enticement, and

peril in the overall experien@eexplored Natural symbols have not been studied for this house.

Tools for Analysis

The tools for study and analysis include photogragiy drawings, interviewiterature

review,computersoftware progranand personal experience.

Photography and Drawings
The owner othe Barood Khana Haveli hasovided the drawings of the house including

plans and numerous photographs.

Interview
The owner/resident @arood Khana HavelMr. Yousaf Salhuddin, is interviewed about
thehouse from the time his family moved into the building to date. The questiebased on the

rubric mentioned earlier. A sample questionnaire is given in Appéxndix

ComputerSoftware Program
The software program OEcotectdé is wused to
analysis for the city of Lahore. This software is further used to study the sun path around the

Baroad Khana Haveli.
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Personal Experience
The researcher belongs to a middle class family and has lived in the city of Lahore for
twenty four yearsShe has beea practicing architect for two years and has the opportunity to
work on a number of residerscim the city.From her personal experienshe is able to provide

information regarding the current situation of modern houses.
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Chapter4-Anal y 6 hTer aodfi t i onal House

Traditional House (Barood Khana Haveli)

The house is situated in therBod Khana Bazaar of the Walled City. It is located between

Koocha Langay Mandi and Pani Wala Ta(s¢alled City of LahoreAuthority, WCLA.2014)

»

-
Sarudikhanz e

Figure 4.1 Location and Orientation of Barood Khana Haveli

The haveli issurrounded by streets on the north and the south side (Fig. 4.2). On the west
side are residences, shops and a hospital. The haveli faces a cinema and more shops on the north.
The shops in this area are on the ground floor with residences on the firsAttoass from the
cinema, the private entrance for residents is situated. Further down this street, another entrance is
located for the guests that leads into a car parking area. This car parking area was used for
communal interactions with the neighbarsd public in the old days. From this car parking area,

one enters into the main courtyard of the haveli
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Figure 4.2 Site Plan of Barood Khana Haveli
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Figure 4.3 Ground Floor Layout Plan
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Figure 4.4 First Floor Layout Plan

Upon entering the main courtyaf#ig. 4.7) toward the right is a bedom which served
the purposecdpubl i ¢ sitting area, known as the O6bai
has a fountain, trees and plants. Two inner courtydids 4.8)are separated with screens. The

inner courtyard towards the west has a fountain in the center, bedroonessmuth side, a sheesh
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mahal on the west and a veranda on the north. The sheesh mahal was built as a religious place for
the Sikh.The religious book of the Sikhs called tairu Granth Sahib, would be set here.
Currently, the owner of the house is a Musivho uses the house as a relic room. On the north

side of the sheesh mahal is the baser(fégt 4.10)which is accessed through a small and steep
staircase. This basement is used as a traditional floor or low level seating area. The second inner
courtyad is smaller in size with a veranda on the north side that leads to the dining hall and the
kitchen. On the north side, the private entrance for the residents arrives into a céFigoi6)

A corridor links the car porch to a sitting room, the @fiaf the resident and the second inner
courtyard.

Three independent staircases climb up to three different te(faged4.9) From the main
courtyard, a staircase leads into a terrace that is split into three levels on the south side. The two
lower levet look outside into the street and the higher level is more private that looks into the
inner courtyard. Underneath the lower level terrace is a bank that opens to the street. The other
two terraces are private. They are accessed from the inner couryaldsok below into the
courtyards of the haveli. On the first floor, three more bedrooms, a dining room and a TV lounge
are located on the north side of the haveli. The roof is easily accessible directly from the courtyards
as well as the first floor. Thmonumental Badshahi Mosque is visible from the roof along with
neighboring streets and residences.

The haveli remains in its original form except that some purposes of the areas have
changed. The communal space adjacent to the haveli has been corvertear tparking, the
baithuk is changed to a bedroom and the sheesh mahal has been converted to a relic room. Other

than that, the kitchen has been renovated with modern equipment-andditioners and heater
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have been installed in the house for extreveather. The haveli has waltjusted to the changes

in family setup and technology advancement.

Figure 4.5 Exterior Photographs (Left: Street; RightNorth Facade of the havel(Salahuddin,
2014)

Fiure 4.7 Main ourtyard
(Rehman, 2012)

Figure 4.8 Inner Courtyards (Salahuddin, 2014)
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Figure 4.11 Interior Photographs (Salahuddin, 2014()eft: Dining Hall; Right: Sheesh Mahal)

60



Functional Level

Orientation of Building

B x
EIT T
1
0
{3
.X
1
1
l|
r——...
0
-

Figure 4.12 South Facing Courtyards and North Facing Windows

Most of the interior rooms are located the mrth side of the hous&he naximumnumber
of windows open to thearthern side where there is least amount of sun throughout the year. The

terraces and the courtyards are situated orsdbth sidewith maximum sunlightChristopher

Alexander and hisolleagueshighlight the importance of the south facing outdoors iir th@ok

A Pattern Language
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APeopl e, udfetopesn ssaimage and do not use |
cl i mapse4 . o
Regardless of how beautiful the outdoor space might be, if it is not placed correctly, it will
never become a happace. The survey conducted by Alexander provetigbaple with north
facing baclkards did not use them at all and preferred the south facing front yards. He also noted
that south facig outdoor spaces must have sunny areas and will not work if it isecbweth a
band of shadéAlexander, Ishikawa, & Silverstein, 1971y this haveli, two storey structure is
constructed on the north side and the ream the soutiwest side are only single storey which

allows maximum light to enter the courtyaathd provideminimum shade.

Building Materials and Construction

The walls of the haveli are madetoh e t r a d i t briokeleld togethea With lime i 6
mortar. Decorative patterns are formed by arranging ®iitla way to break the monotony of the
straight wall. Currently, parts of the haveli have been plastered and pairiteduivite some of
the brick work is left exposed. The courtyards and terrace floors are paved with brick that are
decorated with tile widk. Wooden ceilings, doors, blinds for windows and screeapainted dark
brown to retain the wooden looRatterns of colored glass cover the ventilators through which

light infiltrates into the interior.

Family Structure
The owner of the hous®/r. Yousaf Salauddin, is 63 years old. This haveli has been his
home for his entire life. Currently, the residents of the haveli include himself, his nephew and

over ten servants.
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Social Setup

Outdoor furniture like bnches swings (Fig. 4.18)and traditional bed (char pa) are
situatedin the courtyardand the terractor the residentso socializeand relaxDuring the winter
season, a portabfeeplace isset in the center of the courtyard around which comfortable seating
arrangements are madgEig. 4.13) The basement functions as a music room. Due to its cool
temperature, it is frequently used in the summer to relax and enjoy music. The roof top and terraces

are used to get the sunlight.

Figure 4.13 Main Courtyard with Fire Place during the Winter Season(Salahuddin, 2014)

Christopher Alexander and hislleaguesn their bookA Pattern Languagediscuss the
pattern of O6Common afid@assacdci alhegheapédan Therwyv i
infor mal contact a mologeate & spacentbamndffectively. peomdtes subhl 8 )
contact, it must have three characteristics: it shdaldocated at the center of gravity of the
building, the paths in the building should lie tangent to it and itldHwave an outdoor area and a
spee for commun al activities. 0Sitting <circl

characteristics tookm an effective sitting arrangement for people to interact. In the pattern
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0Al coves 6, ftThoe ¢giowek as agyrsoup a chance to be tog
give them the chance to be al ¢pB29)Familyymembersd s an
want to be together but at time they all wish some level of privacy as well. A common area should
provide them with a quiet place where one or two people can interact privately without having to
leave the entire grouphlexander et al., 1977)

The Barood Khana Haveli has all these three patterns effectively (Fig. 4.14). The
courtyards lie at the center of gravity of social life in the haveli. Sitting circles formed inside the
main courtyards gths touching them at a tangent so that people passing by keep these spaces but
do not cut through the sitting arrangement. In the same courtyards, benches and a swing are
placed close to wall, separate from the sitirgle thatprovides a quiet placef anybody who

need privacy from the group.
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Figure 4.14 Center of Gravity of Social Life, Tangent Paths, Sitting Circles, Quiet Place

The courtyard and the terraces are used for many social eventgelikkngs, musical
evenings, dinner parties and shooting of music videms 4.15) People, other than the residents
of the house, use the house to hold their social gatherings upon permission from the owner. This
haveli has also becoméharitage site mause of howvell it depicts the traditional architecture of

the city. The owner of the house allows guests to visit the place for the purpose of learning.
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