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ABSTRACT

Jharokha, an enclosed stone window that projects from an upper-story building's outer wall. These stone balcony windows, which
are most commonly found in Indian subcontinental palaces and havelis, are among the most
intricate, climate-responsive, and culturally significant aspects of India's architectural
legacy. The evolution of the jharokha over five major sequential periods- ancient vernacular
foundations, Rajput palace architecture, a blend of Persian and Indian styles during Mughal
rule, the decline of colonialism, and contemporary reinterpretation of traditional elements-
is the focus of this paper. This study uses a qualitative methodology based on historical and
comparative case study analysis. Two notable case studies- The Amber Fort in Jaipur, the
Patwaon ki Haveli in Jaisalmer, and the City Palace in Udaipur; are examined in detail from
an architectural, environmental, and sociocultural perspective. The findings demonstrate
that the jharokha served as a tripartite tool: a passive thermal regulation mechanism that
could reduce interior temperatures by up to 5 degree Celsius; a feature that uses space and
design to enforce privacy and separation, reflecting the purdah system; and a public symbol
of political authority and social status. Additionally, the study evaluates the conditions that
led to the element's decline due to industrial modernization and proposes a framework for
distinguishing between substantive contemporary reinterpretation and decorative
historicism. The study concludes that the jharokha reflects a strong connection between
structural, environmental, and cultural aspects of Indian architecture, and its relevance can
still be seen in today’s sustainable design approaches. Figure 1 City palace, udaipur
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1. INTRODUCTION

The Indian jharokha is one of the few architectural features that successfully blends structural design, climate responsiveness, and
cultural significance. The term is derived from the Sanskrit word “jhar,” referring to an opening that allows light or air to pass
through. Jharokha is a cantilevered balcony window that projects beyond the primary facade plane of a building. It has a protective
chajja or chhatri canopy on top and is enveloped on three sides by carved stone parapets or perforated jali screens. The typology,
which was integrated into the Mughal palatial style during a major imperial elaboration begin in the middle of the sixteenth century,
is architecturally universal in the palaces, havelis, temples, and dargahs of Rajasthan, Gujarat, and the Deccan.

The jharokha occupies a liminal architectural position, literally and conceptually, between the private interior of the household and
the public exterior of the street or courtyard. This liminality is not incidental but constitutive: The jharokha's spatial logic is precisely
a combination of these two realms, allowing its occupant to see without being seen, project presence without compromising safety,
and inscribe the household's identity on the urban fabric without exposing its interior to public intrusion.

From a climatic standpoint, the jharokha represents a remarkable instance of vernacular environmental intelligence. The jali screen
filters solar radiation while encouraging air movement through the Venturi effect; the thermal mass of the stone construction
moderates daily temperature swings in the interior; and the projecting volume produces deep shading on the facade below. In the
context of modern sustainable design, these techniques; which have been systematically refined over several centuries by traditional
craft communities known as sutradharas; lead to passive environmental performance that continues to draw scholarly attention
(Lambah & Patel, 2004).

2. Aim and Objectives

The primary objective of this study is to examine the development of jharokhas throughout India's various architectural periods. It
will look at how they have changed over time from their old vernacular forms to their new ones in terms of form, structure, setting,
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and cultural role. The study has five goals that are all associated to each other. The first goal is to show how the jharokha has
changed over five historical periods by capturing changes in its shape, structure, materials, and decoration. Second, it will look at
the jharokha's social and cultural significance, focusing on how it helped create gendered spatial boundaries through the purdah
system, how it was a sign of political power and social status, and how it then added to the traditional Indian urban landscape. Third,
it will look at how the jharokha operates as a passive design strategy in terms of the weather and the environment, taking into
account things like shading, natural ventilation, and light control. Fourth, it will look into why jharokha craft production fell off
during the  colonial and modernization periods. Finally, it will look at how modern interpretations of the jharokha fit in terms of
sustainable design and regionalism. It will also make a clear distinction between deep connections with vernacular logic and shallow
copying of history.

3. Literature Review

The academic study of the jharokha includes architectural history, cultural geography, and
environmental science. The Rajput Palaces by Tillotson (1987) is the most reliable source on the
growth of jharokha in the Rajput palatial style. His comparison of the palace Amber, Jodhpur,
Udaipur, and Bundi shows an obvious shift from simple corbelled balconies in the fifteenth
century to more complex multi-storied jharokhas with chhatri canopies, figure brackets, and
detailed jali screens by the seventeenth century. He mainly credits this growth to the competitive
support of rival Rajput clans, which is a strong argument but doesn't fully explain how the
jharokha affects the environment and women. Koch (2001), in Mughal Art and Imperial
Ideology, provides a seminal examination of the jharokha within the framework of Mughal
political theology. His analysis demonstrates that the design of the jharokha-i-darshan was
intentionally created to impart a sense of divine authority to royal visibility. This represents a
significant argument linking architectural form and political power. However, he neglects its
domestic and commercial applications in favor of focusing primarily on the imperial viewpoint.
The best argument for the climate-smart design of the jharokha is made by Lambah and Patel (2004) in The Architectural Herltage
of India. They calculate that during the Rajasthani summer, projecting jharokhas can lower peak wall surface temperatures by as
much as fifteen degrees Celsius. The most comprehensive scholarly analysis of the gender aspects of jharokha design can be found
in Patel's (2015) Gendered Spaces in Rajput Havelis. Patel demonstrates that the placement of )
jharokhas in havelis was consistently planned to provide female household members with a view of ~Figure 2 Amber fort, jaipur
the public space while maintaining the physical barriers required by the purdah system through an

extensive spatial analysis of domestic plans in Jaisalmer and Jodhpur. Menon and lyer (2018) identify three ways contemporary
designs engage with the jharokha: literal formal mimicry, abstract formal reference, and functional reactivation aimed at cli mate.
They argue convincingly that only the third method represents a true architectural relationship with the vernacular rather than a
decorative historical reference.

4. Methodology

Given that the investigation is interpretive and historical in nature, this paper employs a qualitative research methodology. The
primary analytical technique is the comparative case study, which Yin (2018) believes is especially appropriate for researching
intricate, context-dependent phenomena. The City Palace in Udaipur, which reflects the Rajput palatial tradition and dynastic
architecture; the Patwaon ki Haveli in Jaisalmer, which reflects the domestic merchant tradition at the urban house level; are case
studies that highlight different scales, social contexts, and historical moments where jharokha design has shown unique expression.
Four consistent categories are used to analyze each case study: architectural description; formal and structural analysis of jharokha
design; environmental performance evaluation; and socio-cultural significance.

5. Historical Evolution of Jharokhas
5.1 Ancient and Early Vernacular Influences

The typological origins of the jharokha trace back to projected window and balcony forms found in
both built works and representations from ancient India. The western Deccan's Buddhist rock-cut
architecture contains the earliest formal examples. A conceptual precedent for windows that frame
a sacred interior and connect the worshipper to the sanctum within was established by the chaitya
arch and horseshoe-shaped fagade openings in assembly halls at Karli, Bhaja, and Ajanta (Tadgell, 1990). Projecting enclosed
balconies of the khuli and khat types are a living legacy of cantilevered window projections that persisted into the modern era in
the timber traditions of the Himalayan foothills, including Himachal Pradesh, Kashmir, Uttarakhand, and Nepal. The element's
cultural and social significance was drastically altered when wood was replaced with stone. In
contrast to wood, stone offered durability and a surface for carved ornamentation.

Figure 3 Ellora caves

5.2 Rajput Architecture: Palaces and Havelis (15th—18th Century)

From the fifteenth to the eighteenth centuries, Rajasthan, Madhya Pradesh, and Gujarat saw the height of the Rajput architectural
tradition. During this time, the jharokha gained formal advancement and cultural significance. Corbelled projections of 1.0 to 1.5
meters are carried out in sophisticated examples at Mehrangarh Fort in Jodhpur and Junagarh Fort in Bikaner without the use of
iron or wooden support (Sharma & Tiwari, 2013). In terms of ornamentation, the jharokha of rajput era is renowned for its carved
designs, which include geometric patterns from the Solanki and Paramara dynasties of Gujarat, apsaras representing beauty and
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fertility, lotus designs signifying purity, and elephants representing royal authority (Tillotson, 1987). From basic grids in the earliest
examples at Chittorgarh and Kumbhalgarh to extremely complex geometric patterns with void ratios of 40 to 50 percent in the
sophisticated haveli traditions of Jaisalmer and Shekhawati, the jali screens from this era span a wide range.

5.3 Mughal Period: Ornamentation and Imperial Symbolism (16th—-18th Century)

The incorporation of the jharokha into the Mughal imperial architectural vocabulary from the reign of Akbar (1556-1605) onward
represents one of the most consequential episodes in the typology's evolution. The ceremonial window of royal appearance, known
as the jharokha-i-darshan, was an integral part of the ritual apparatus that continuously recreated and publicly witnessed the
emperor's sovereignty. It was more than just an architectural feature of the Mughal palace (Koch, 2001). The twice-daily darshan
at royal jharokha was institutionalized by Akbar as an intended architectural-political tactic. The emperor established a ritual of
visibility by regularly appearing before assembled subjects at a fixed location, proving his existence and :

health, demonstrating his accessibility, and granting the architectural frame with accumulated sacred
authority.

This blending is evident under Akbar at Fatehpur Sikri, where the Diwan-i-Khas has complex surface
decorations and Persian-style cusped arches connecting Rajput multi-tiered brackets with jharokhas. This
fusion peaked during Shah Jahan's reign (1628-1658): white Makrana marble jali screens exhibit a
geometric complexity and material sophistication not witnessed before, and the bangla roof, inspired by
Bengal, tops the jharokha at the Musamman Burj in Agra Fort (Nath, 1978). This entire design serves as
a structural feat, a decorative masterpiece, and a major political statement.

6. Architectural Analysis

The jharokha's design maintains a three-zone arrangement that defines its identity across various periods and reglons The bracket
system (thapia or modillion) transfers the weight of the jharokha to the supporting wall. The . .

projecting body of the jharokha creates the living or viewing space, and the top canopy element
(chajja or chhatri) protects it from the weather and visually completes the structure. This design with
three parts has been used in the same way all over the typology's history and geography, from the
wooden balconies in Himachal Pradesh to the marble jharokhas in Shah Jahan's Agra Fort. It forms
the stable core around which diverse regional and period-specific variations are structured (Sharma
& Tiwari, 2013). The structural design of the stone jharokha; the corbel cantilever system includes,
horizontal stone layers extend outward from the wall face. The maximum projection from corbelling
alone is influenced by the stone's density and strength, the thickness of each layer, and the total wall
height available to counterbalance the load. In practice, the Rajasthani sandstone and marble jharokha | AT (‘
tradition achieved projections of 0.8 to 1.5 meters, which is more than enough for the functional and
symbolic purposes of the design (Jain & Jain, 1992).

| A Flgure 5 fatehpur SIkI’I
7. Climatic and Environmental Role
7.1 Passive Cooling and Shading

There are three ways that the jharokha passively helps the environment that are all connected. These methods assist in solving the
main climate problems in the hot, dry areas of northern and western India. The first way is to use solar shading. The jharokha's
horizontal extension casts a deep shadow on the wall below, which lowers the amount of direct solar heat that enters and minimizes
the thermal load on the space behind it. Lambah and Patel (2004) says that a normal jharokha projection can lower the temperature
of the wall surface by up to fifteen degrees Celsius in the summer. However, this figure likely reflects the best-case scenario under
ideal orientation and projection depth. Later computational studies suggest a more realistic reduction of eight to twelve degrees
Celsius for typical configurations (Kambo, 2007).

7.2 Ventilation and Light Control

The jali screen of the jharokha is highly significant for letting air in. It makes a Venturi effect by partially blocking the opening.
The void ratios across the jali's surface are usually between 35 and 50 percent. The air from outside gets compressed where the
blockage is the biggest, which makes it move faster. The pressure difference between the hot outside and the cooler inside keeps
the air flowing in. This movement cools everything thoroughly without making individuals inside feel uncomfortable from strong
drafts (Kambo, 2007). The jali also spreads sunlight evenly to reduce glare and make a nice dappled light in traditional Indian
buildings. The chajja canopy is made to block the high-angle summer sun, which hits the facade at 70 to 80 degrees at noon during
the summer solstice in Rajasthan. It also lets in the lower-angle winter sun, which comes in at 30 to 35 degrees, and gives off useful
heat during the colder months.
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8. Socio-Cultural Significance

8.1 Gendered Spaces and the Purdah System

The jharokha is vital to society and culture because it is part of the purdah system, which suggests that ‘

women from good families should not be seen by men who are not related to them. The jharokha was an
important architectural solution to the purdah requirement that women not be seen in public while still
allowing them to participate in the city's social life. The jali screen made it easy to see from the inside
but hard to see from the outside because the inside was darker and the outside was brighter. This uneven
visibility, being able to see without being seen, made the jharokha a gendered architectural feature.

| &
Fan

6 Purdah system

F

8.2 Symbol of Status and Political Identity

The jharokha was a symbol of sovereignty on a large scale through the idea of darshan, which is the holy or royal sight that blessed
the viewer and confirmed their authority. According to Koch (2001), Akbar's decision to have the daily imperial jharokha darshan
was a smart move in terms of architecture and politics. It made the building a sacred space by making it a part of a ritual of visibility.
The imperial jharokha was designed to be dramatic. It stuck out enough to be seen from the whole assembly courtyard below,
usually faced east to match the royal look with the rising sun, and its decorations showed the empire's wealth and order in a way
that most people could understand.

9. Case Studies

9.1 City Palace Complex, Udaipur

The City Palace of Udaipur, constructed progressively from 1559 onward by the rulers of the Mewar dynasty under Maharana Udai
Singh 11 and his successors, is the largest and most architecturally complex palatial ensemble in Rajasthan. The palace is built
primarily in local grey-blue granite and white marble, materials whose tonal contrast gives the facades their characteristic chromatic
richness in the intense Rajasthani sunlight. The jharokhas of the City Palace are distributed across multiple facades, registers, and
building campaigns, representing virtually the full typological range of Rajput jharokha design from the simplest corbelled balcony
to the most elaborate multi-tiered palatial composition (Tillotson, 1987).

The river facade presents the most formally sophisticated arrangement: jharokhas of varying scales are disposed across seven stories,
creating a vertical composition of extraordinary density in which the rhythmic projection and recession of successive balconies
generates a powerful plasticity of facade surface. The principal jharokha of the Tripolia Gate sequence is distinguished by its
generous projection of approximately 1.2 metres from the wall face, its multi-tiered bracket system carved with elephant and lotus
motifs, and its double-tiered marble jali screen incorporating a geometric star pattern of unusual complexity. The Zenana Mahal
jharokhas are architecturally differentiated from the male-zone jharokhas by their smaller openings, more densely perforated screens
with a void ratio of approximately 30 to 35 per cent, and their consistent orientation toward the principal ceremonial courtyards
below. The symbolic function of the City Palace jharokhas operates across two distinct registers: at the public, political register, the
Tripolia jharokha served as the primary site of the Maharana's darshan appearances; at the private, domestic register, the Zenana
Mahal jharokhas encoded the purdah system in architectural form.

9.2 Patwaoon ki Haveli, Jaisalmer

The Patwaoon ki Haveli, constructed between 1800 and 1860 by the merchant Guman Chand Patwa and his five sons from the
accumulated wealth of the brocade and opium trade, constitutes the most architecturally elaborate example of the merchant haveli
tradition in Jaisalmer. The five interconnected townhouses that comprise the complex share a continuous street facade of five stories,
presenting to the Patwa Grand Lane a carved stone surface of extraordinary density and refinement executed entirely in the warm
yellow Dulmera sandstone for which Jaisalmer is celebrated (Sharma & Tiwari, 2013).

The jharokha facades of the Patwaoon ki Haveli represent the apex of domestic jharokha craft in the Indian tradition. The five-story
facade presents a stacked arrangement of jharokhas in which the upper storeys achieve progressively greater delicacy of carving,
with jali screens of five- and six-pointed geometric interlace in which the connecting stone elements are reduced to two to three
millimetres in some areas, approaching the absolute limit of structural viability for the material. The environmental logic of the
Patwaoon ki Haveli jharokha facade has a direct physical consequence for the street below that constitutes one of the most
remarkable environmental performance effects in Indian domestic architecture. The combined projection of jharokhas from both
sides of the Patwa Grand Lane, a street approximately 3.5 metres in width at ground level, reduces the effective sky view factor at
street level to approximately 15 to 20 per cent of an unobstructed sky, creating a canyon-like microclimate substantially cooler than
the surrounding open urban fabric during peak summer hours (Kambo, 2007). The competitive elaboration of jharokha ornament at
the Patwaoon ki Haveli must be understood within the specific social economy of the Jaisalmer merchant community, in which the
haveli facade was the primary medium through which household wealth, cultural refinement, and social ambition were
communicated to the public.

10. Decline of Jharokhas

The decline of the jharokha as a living craft tradition, rather than a mere heritage artifact, was not caused by a single factor. Instead,
it resulted from the convergence of four reinforcing forces: material, economic, social, and ideological, which systematically
dismantled the conditions necessary for the tradition to survive (Desai, 2007). The material aspect of the decline is the most visible.
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Starting in the mid-nineteenth century, the introduction of Portland cement, machine-made brick, rolled steel sections, and
reinforced concrete gave the Indian building industry a set of materials that fundamentally clashed with the corbelled jharokha.
Reinforced concrete construction is suitable for flat slab cantilevering. This method can achieve larger projections than what
corbelled stone can offer without the complex bracket system that stone needs. However, a concrete cantilever lacks the visual and
tactile qualities of the carved stone jharokha, which is rich in form.

As the cost of skilled stone carving rose, while the cost of industrial construction fell, the economic reasons for producing elaborate
jharokhas diminished. The craft communities that had maintained this tradition faced dwindling demand for their skills. Without
enough demand to ensure the master-apprentice transfer of technical knowledge, complex skills, including fine jali cutting and
undercut figural carving, were gradually lost (Lambah & Patel, 2004). The social aspect of the decline stemmed from the fading
purdah system among educated urban classes, who were the most active building patrons during the late colonial and post-
independence periods. As women increasingly pursued education and entered the workforce, the social relevance of the zenana
jharokha diminished for this group of patrons. Additionally, the connection between jharokha architecture and the feudal social
order made it ideologically uncomfortable for a new national culture. The rise of the European bungalow as the preferred style of
domestic architecture further pushed the haveli and jharokha building culture from the mainstream to the fringes of Indian urban
life (Menon & lyer, 2018).

12. Conclusion

This paper has examined the evolution of the jharokha, tracing its early appearances in Buddhist cave architecture and local building
traditions through its formal and symbolic peak in Rajput and Mughal palatial styles, the changes during the colonial era, and the
selective reinterpretations in contemporary times. The analysis included detailed case studies of the City Palace in Udaipur, the
Patwaoon ki Haveli in Jaisalmer, and the Amber Fort in Jaipur.

The key findings can be summarized across three areas. Architecturally, the development of the jharokha showed a consistent
elaboration of a tripartite structure: bracket, body, and canopy, refined through advances in technique, material use, and
ornamentation. The main structural innovation was the creation of corbelled stone cantilevers projecting between 0.8 and 1.5 meters
in the Rajput style. The most notable material innovation was the use of white Makrana marble jali cutting during the Mughal
period. The most significant compositional change was integrating jharokhas into facade designs that reflected the social and
ceremonial organization of the building interiors.

From a climatic perspective, the jharokha serves as a passive environmental control system that effectively reduces interior air
temperatures by three to five degrees Celsius, lowers peak wall surface temperatures by eight to fifteen degrees Celsius during
summer, and provides natural ventilation thanks to the jali screen's Venturi effect. This environmental knowledge was not a
theoretical concept but was built up over centuries of craft practice, refined through competitive patronage, and tested against the
harsh conditions of the Rajasthani climate.

Culturally, the jharokha embodied and shaped the social hierarchies of the societies that created it. It represented the sovereignty of
Rajput and Mughal rulers, the gender boundaries established by the purdah system, and the competitive status claims of Jaisal meri
merchants. These aspects demand critical historical recognition rather than nostalgic idealization. For fourth-year architecture
students, the jharokha presents a rich case study, showing the inseparability of formal, environmental, and social dimensions in
architectural production. In this element, structure, climate, and culture are not merely coexisting but genuinely and necessarily
integrated. This integration offers vital lessons for contemporary architectural practice and education.
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