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ABSTRACT

Daylighting is widely recognized as a sustainable design strategy in museum architecture, yet most existing
studies focus on temperate climates where solar intensity is moderate. In tropical regions such as Rivers State,
Nigeria, daylighting presents unique challenges due to high solar radiation, humidity, and glare, which can
compromise both visitor comfort and conservation of sensitive artworks. This deficiency points to a pressing
need for daylighting solutions designed specifically for tropical climates. This study proposes a set of climate-
responsive strategies including diffused top lighting, external shading systems, and advanced glazing
technologies to balance energy efficiency, visual comfort, and conservation requirements in contemporary art
museums. The methodology combines literature review, comparative case study analysis, building audits, and
semi-structured interviews with architects to assess daylighting performance. Performance was evaluated
against conservation thresholds (200 lux for sensitive artworks), glare indices, and energy demand reduction.
The comparative analysis indicates that diffused skylight systems combined with external shading can
substantially reduce peak illuminance, maintaining average gallery lighting within conservation limits.
Advanced glazing with UV-filtering coatings substantially reduces harmful radiation reaching artworks, while
hybrid daylight-artificial lighting integration lowers artificial lighting demand relative to baseline models. This
evidence confirms that daylighting solutions designed for specific contexts can considerably improve the
sustainability of tropical museum design. By addressing the climatic challenges of Rivers State directly, this
study contributes practical guidelines for architects and designers, showing how daylighting can be deployed
not only as an environmental strategy but also as a cultural stewardship tool that protects artworks while
enhancing visitor experience.
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INTRODUCTION

Museums of contemporary art are evolving into dynamic cultural spaces that emphasize public engagement,
education, and sustainability, with architecture playing a central role in shaping visitor experience. The design
of these institutions increasingly reflects a shift toward inclusivity and adaptability, where spatial
configurations and environmental strategies are intended not only to showcase art but also to foster dialogue,
community interaction, and cultural exchange. Ereonu and Daminabo (2022) similarly stress that effective
lighting, particularly through daylight openings, plays a key role in guiding visitors’ movement through
exhibition spaces and reinforcing the narrative character of museum architecture. Within this framework,
daylighting emerges as a critical design element. It enhances visual quality, supports the aesthetic appreciation
of artworks, and contributes to energy efficiency, yet it must be carefully controlled to prevent deterioration of
sensitive collections (Leccese et al., 2020). Recent research underscores that effective daylighting in museums
requires a delicate balance between harnessing the psychological and physiological benefits of natural light and
meeting conservation needs. This balance is often achieved through controlled architectural strategies such as
optimized skylight configurations, shading devices, and the integration of daylight-responsive artificial lighting
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systems. These approaches allow museums to maintain consistent illumination levels while reducing reliance
on electric lighting, thereby improving sustainability outcomes. Adeniji and Imaah (2020) reinforce this point,
noting that a well-executed daylighting design can save up to 75% of the energy that would otherwise be used
for artificial lighting in a building. However, challenges such as glare, excessive heat gain, and ultraviolet (UV)
exposure remain significant, particularly in regions with sun-intensive climates where daylight levels are
difficult to moderate (Huang et al., 2020; Ma et al., 2023). Addressing these challenges involves adopting
innovative solutions, including advanced glazing technologies, climate-based daylight simulations, and multi-
objective optimization methods that simultaneously consider energy performance, thermal comfort, and
conservation requirements. In this way, daylighting becomes more than a technical consideration it is a
sustainability strategy that aligns environmental performance with cultural stewardship. This study therefore
examines daylighting as a holistic design approach in contemporary art museums, focusing on how it can
improve energy efficiency, reduce environmental impact, and maintain optimal conditions for both artwork
preservation and visitor experience.

AREA OF STUDY

Port Harcourt, Rivers State

Port Harcourt, the capital of Rivers State, is in the Niger Delta region of southern Nigeria. It has a tropical
monsoon climate with high temperatures (25-32°C), heavy annual rainfall (2,300-2,500 mm), and high
humidity throughout the year.
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Fig 1: The rainfall chart of Port Harcourt (Source: Climaticdata.org)
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Fig 2: The average temperature in Port Harcourt (Source: Climaticdata.org)
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The aim of this study is to investigate the role of daylighting in the design of contemporary art museums, with
emphasis on its contribution to sustainable architecture.

Objectives
To achieve the stated aim, the study will:

I.  Identify and analyze daylighting strategies used in contemporary art museum buildings.
Il.  Assess the impact of daylighting on visual comfort and environmental quality in museum spaces.
I1l.  Evaluate the contribution of daylighting strategies to sustainable museum design by examining their
effects on energy efficiency, reduced reliance on artificial lighting, and the conservation of artworks.

Research Questions

I.  What daylighting principles and strategies can be applied in the architectural design of museums within
the tropical climate of Rivers State?
II.  How can daylight-driven design improve visual comfort, spatial quality, and visitor experience in a
Museum of Contemporary Arts?
1. How can daylighting strategies contribute to the sustainability of a Museum of Contemporary Arts by
improving energy efficiency, reducing reliance on artificial lighting, and supporting the conservation of
artworks?

LITERATURE REVIEW

Daylighting is a central strategy in contemporary museum design, enhancing visual quality, visitor
engagement, and spatial character while reducing energy demand. Unlike traditional museums reliant on
artificial lighting, contemporary art museums deliberately integrate daylight to enrich exhibitions and connect
with the external environment. However, daylighting poses challenges for conservation, as exposure to visible,
ultraviolet, and infrared radiation can damage sensitive materials. This aligns with Owhor and Uchenna (2021),
who observe that light is one of the principal causes of deterioration in museum collections, with organic
materials, works of art on paper, and textiles being especially vulnerable to cumulative, often irreversible
damage. Climate-based simulations and tailored strategies, such as those proposed by Huang and Zhu (2021),
help balance preservation with experiential benefits. Top lighting remains a dominant solution, offering diffuse
illumination and flexible layouts. This distinction is consistent with Ereonu and Daminabo (2022), who note
that side-lighting apertures such as windows can admit direct sunlight and create high-contrast conditions that
are problematic for gallery display, whereas top-lighting openings such as skylights and lightwells diffuse
illumination more evenly while leaving the entire wall surface available for exhibition. Research highlights the
importance of optimizing top light geometry, glazing, and shading to achieve both comfort and artifact
protection. Visitor comfort is a critical factor, as glare and uneven illumination can undermine perception and
satisfaction. Museums are energy-intensive, yet studies (Ismail et al., 2024; Sholanke & Oyeyipo, 2023) show
that optimized daylighting can reduce energy loads when combined with efficient artificial systems. Climate-
responsive design is essential, especially in tropical regions such as Port Harcourt, where shading devices,
filtered skylights, and diffuse systems mitigate overheating and maintain consistent illumination. Despite
progress, research gaps remain, particularly regarding tropical contexts, visitor behavior, and long-term system
performance. Overall, daylighting continues to be a defining element of contemporary museum architecture,
requiring strategies that balance visual quality, conservation, and sustainability.

Design Strategies for Daylighting in Museums of Contemporary Arts

Daylighting design in museums of contemporary art focuses on achieving a controlled balance between visual
comfort, artwork preservation, and energy efficiency, rather than maximizing natural light. Recent studies
emphasize that museum daylighting must be carefully managed because excessive sunlight can damage
sensitive artworks while poor lighting reduces visitors’ experience (Leccese et al., 2020; Huang et al., 2020).

Page 307 www.rsisinternational .org


https://rsisinternational.org/journals/ijrias
https://rsisinternational.org/journals/ijrias
http://www.rsisinternational.org/

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN APPLIED SCIENCE (1JRIAS)
ISSN No. 2454-6194 | DOI: 10.51584/1JRIAS [Volume X1 Issue VII July 2026

I.  Controlled Top Lighting Systems: One of the most widely used strategies is the use of skylights,
clerestories, and monitor roof systems, which introduce daylight from above to create more uniform
and diffused illumination. Research shows that top lighting reduces direct glare and improves spatial
light distribution when properly designed (Ma et al., 2023). Modern museum studies also highlight that
skylight geometry and placement significantly influence daylight quality and must be optimized to
avoid uneven lighting conditions (Huang et al., 2020). Ereonu and Daminabo (2022) reach a
comparable conclusion, recommending top-lighting over side-lighting apertures in gallery design
because it produces ambient, uniform illumination while reducing the risk of glare. Adeniji and Imaah
(2020) identify related indirect techniques, such as luminous ceilings and cove luminaires, which
diffuse daylight across a room without the harsh contrast associated with direct openings, making them
well suited to painting galleries and high-ceiling exhibition halls.

Fig 3: Controlled Top Lighting

(Source:https://i.pinimg.com/originals/74/95/55/749555864a564a5de2399fh8f1d01f83.jpq)

I1. Glare and Light Control Systems: To protect artworks and improve visual comfort, museums use light
control devices such as louvers, baffles, light shelves, and diffusing panels. These elements help
regulate light intensity and direction, preventing direct sunlight from reaching sensitive exhibits. Recent
research confirms that controlling luminance distribution is essential for maintaining both exhibition
quality and conservation standards (Ma et al., 2023). Owhor and Uchenna (2021) similarly emphasize
that the controllability of artificial lighting, including its intensity, distribution, and directional qualities,
gives designers the flexibility needed to protect exhibits while still achieving the desired visual impact.
Ereonu and Daminabo (2022) similarly caution that unfiltered exposure to natural light can cause fading
and other physical or chemical damage that is often irreversible, reinforcing the need for effective light
control devices in gallery design.
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Fig 3: Showing building fenestration with and without light shelf.

(Source:https://archi-monarch.com/wp-content/uploads/2022/10/LIGHT-SHEL F.webp)
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Il.  Integration of Daylight and Artificial Lighting: Contemporary Museum design increasingly adopts
hybrid lighting systems, where artificial lighting supplements natural light. Sensor-based systems
automatically adjust electric lighting based on available daylight, ensuring consistent illumination
levels while reducing energy consumption. Studies show that this integration improves both energy
efficiency and lighting stability in exhibition spaces (Leccese et al., 2020).

I1l.  Spatial Zoning and Exhibition Layout: Recent research highlights the importance of zoning exhibition
spaces according to light sensitivity. Light-sensitive artworks are placed in controlled low-light zones,
while circulation and non-sensitive areas are in brighter perimeter zones. This strategy allows museums
to benefit from daylight without compromising conservation requirements (Huang et al., 2020). Adeniji
and Imaah (2020) support this zoning logic, noting that recommended illuminance varies by object
sensitivity, with more sensitive objects generally requiring lower light levels than less sensitive ones.

IV.  Simulation-Driven and Parametric Design: Modern daylighting strategies rely heavily on digital
simulation tools and parametric modeling to predict lighting behavior before construction. These tools
allow designers to test multiple skylight configurations and optimize daylight distribution, glare control,
and energy performance simultaneously (Ma et al., 2023).

V. Climate-Responsive Design: In contemporary practice, especially in warmer climates, daylighting
strategies are integrated with climate-responsive design measures such as shading devices, deep
overhangs, and facade modulation. These strategies reduce heat gain while maintaining adequate
natural light levels, supporting both sustainability and occupant comfort (Leccese et al., 2020).

RESEARCH METHODOLOGY

This study adopts a mixed-methods research design to provide a comprehensive assessment of daylighting as a
sustainable strategy in museums of contemporary art. The research employs a multiple comparative case study
strategy, involving the detailed investigation and comparison of selected contemporary art museums
recognized for their innovative daylighting design. Data collected here are both primary and secondary.
Primary data; obtained through standardized building audits to assess daylighting systems and components as
well as semi-structured interviews with architects to gain insights into the daylighting performance of the
museums. Secondary data; gathered through an extensive review of academic journals, books, research papers,
architectural publications, institutional reports, and other credible online sources related to key research
themes. The integration of these data sources enables validation of findings, enhances the reliability of the
study, and supports a comprehensive comparative analysis of daylighting strategies across the selected case
studies.

Semi-Structured Interviews- The study used semi-structured interviews as its main qualitative method
because they balance structured questions with flexibility to explore participants’ perspectives, which is useful
for topics like museum daylighting where guidance is limited (Kallio et al., 2016). To ensure credibility,
methodological triangulation was applied by combining interviews, building audits, and documentary sources
(Yin, 2018), reducing bias and allowing multiple forms of evidence to support conclusions, consistent with
Denzin’s (1978) idea of data triangulation. Following Yin’s (2018) case study protocol, interview findings
were cross-checked against audit data and literature to establish a clear chain of evidence.

Triangulation And Validity- Since traditional validity criteria for quantitative research do not apply, the study
followed Lincoln and Guba’s (1985) framework of credibility, transferability, dependability, and
confirmability. Credibility came from triangulation; transferability was supported by detailed case descriptions;
and dependability and confirmability were ensured through careful documentation of notes, audit data, and
analytic decisions (Creswell & Creswell, 2018)

Case Study Selection Criteria

I.  Relevance to the study
I1.  Integration of Daylighting Strategies

The selected case studies include:

Guggenheim Museum of Modern Art, New York
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Suzhou Museum of Contemporary Art, China

Zietz Museum of Contemporary Arts, South Africa
DISCUSSION

Guggenheim Museum of Modern Art, New York

All the galleries have a dual motorized shading system that can create up to eight different lighting conditions.
The shades act as a diffuser that alters the levels of ambient light within the gallery spaces. Furthermore, dual
shades can also completely black out all-natural daylight which allows for complete control of the interior
lighting conditions by the electrical systems. This flexible control of the lighting also provides the museum
employees with the ability to constantly change the interior conditions to maintain an acceptable and
comfortable environment and to minimize or eliminate the levels of natural light hitting the exhibition walls.

The large central skylight introduces natural light into the rotunda and is spread across the museum. UV
filtering glazing is used to reduce harmful ultraviolet radiation in exhibition spaces. This strategy reflects the
broader recommendation of Owhor and Uchenna (2021) that UV radiation, though outside the range of human
perception, still carries the energy responsible for fading and other cumulative damage, making its filtration a
critical concern in museum lighting design.

Fig 4: showing overhead oculus large central skylight

(Source:https://tse3.mm.bing.net/th/id/OIP.e15K067X5mUzYq9pCpe2ewHaEK?r=0&rs=1&pid=ImgDetMain
&0=7&rm=3)

Suzhou Museum of Contemporary Art, Jiangsu, China.

The Suzhou Museum of Contemporary Art is envisioned as a “village” of interconnected pavilion-like
structures. These pavilions are linked through glazed corridors, courtyards, and circulation routes, creating a
spatial network that blends architecture with landscape and water features. The fragmented yet unified
composition draws inspiration from the traditional Chinese “lang” (covered corridor), which organizes
movement, frames views, and shapes spatial experience.

One of the museum’s most distinctive elements is its flowing, continuous roofline, which ties the pavilions
together while echoing traditional Chinese roof forms. This extended roof generates shaded transitional zones
that limit direct solar exposure while allowing carefully controlled daylight inside. The facade, made of curved
glass and reflective stainless steel, enhances daylight quality by diffusing natural light and visually merging the
building with its surroundings. Daylighting serves as a central design principle, improving both sustainability
and spatial atmosphere. Skylights and clerestory windows channel daylight deep into the galleries, balancing
illumination while reducing glare and heat gain.This is comparable to the overhead diagonal light scoop at the
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Broad Art Museum, California, which is angled to distribute daylight evenly and indirectly across the gallery
floor below (Adeniji & Imaah, 2020). This strategy reflects research showing that top-lighting systems provide
uniform, controlled illumination in museum settings. Courtyards between the pavilions further optimize
daylight distribution, acting as light wells that brighten adjacent interiors and improve orientation and comfort.
Reflective materials such as glass and polished metal help redistribute incoming light, reducing reliance on
artificial sources and creating a soft, diffused glow ideal for art display. This approach aligns with findings that
emphasize balanced luminance and controlled daylight exposure to protect sensitive artworks while
maintaining visual quality (Ma et al., 2023). Passive strategies, including roof overhangs for shading and open
spatial layouts for light flow, reinforce the museum’s environmental performance.

Fig 5: showing “village” of interconnected pavilions (Source: archdaily.com)

Fig 6: showing glass and polished metal panels used to diffuse daylight in exhibition spaces
(Source: archdaily.com)
Zietz Museum of Contemporary Arts, South Africa.

The Zeitz Museum of Contemporary Art project transformed a historic 1920s grain silo into a major cultural
institution, preserving the original concrete structure while introducing a dramatic central atrium carved from
the silo tubes. This intervention not only defines the museum’s spatial identity but also supports environmental
performance by enabling natural light to penetrate deep into the building (Heatherwick Studio, 2017
Goldhagen, 2017). Daylighting is a key sustainable strategy in the museum’s design. The central atrium
functions as a vertical light well, allowing daylight to filter through a glazed roof into circulation spaces,
thereby reducing reliance on artificial lighting (Goldhagen, 2017). In addition, the building incorporates faceted
and fritted glass systems that diffuse sunlight, minimizing glare and heat gain while ensuring that interior
spaces remain visually comfortable and suitable for exhibiting sensitive artworks. This careful control of
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daylight reflects emphasizes the balance between natural illumination and conservation requirements in
museum environments. The integration of daylighting contributes to the museum’s overall energy efficiency by
lowering operational lighting demands, reinforcing its role as a sustainable design strategy. Beyond its
functional benefits, daylight also enhances the visitor experience by creating dynamic spatial effects within the
sculpted concrete atrium, improving visual quality and engagement. As such, Zeitz MOCAA demonstrates how
daylighting can be effectively integrated into complex building types.

Fig 8: showing fritted glass facade (Source: archdaily.com)
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Comparative Analysis of Case Studies

Although the Guggenheim Museum, the Suzhou Museum of Contemporary Art, and Zeitz MOCAA differ
markedly in form, location, and construction era, a side-by-side comparison of their daylighting approaches
reveals both shared principles and instructive differences for climate-responsive museum design.

Table 1: Comparison of Case Studies

Criterion Guggenheim Museum |Suzhou Museum of [Zeitz MOCAA (South
(New York) Contemporary Art (China) Africa)
Primary Central oculus/skylight|Distributed skylights and|A dramatic central atrium
daylighting channeling light into a|clerestory windows across a|fcarved from converted
device rotunda, distributed through|"village" of pavilions, |grain-silo tubes,
a spiral gallery form. supplemented by  courtyards|functioning as a vertical
acting as light wells. light well with a glazed
roof.
Glare and|Dual motorized shading|Continuous overhanging roofline|Faceted and fritted glass
heat system capable of eight|creating shaded transitional|systems that  diffuse
mitigation lighting configurations, plus|zones; curved, reflective glass and|sunlight and minimize
UV-filtering glazing. steel facade diffusing light. glare and heat gain.
Degree of|Highly mechanized: |Predominantly passive: fixed roof |Predominantly  passive:
mechanical vs.|motorized shades can dim,|geometry, reflective materials,|fixed fritted-glass
passive diffuse, or completely block|and courtyard placement do the|geometry and atrium form
control daylight, giving the museum|work of diffusion with little|{regulate light without
full operational control. mechanical intervention. moving parts.
Conservation |UV-filtering glazing directly|Balanced luminance from|Fritted glazing  keeps
emphasis targets the radiation|courtyards and reflective surfaces|interior light within levels
responsible for fading and|protects sensitive artworks while |suitable for exhibiting
cumulative artefact damage. |preserving visual quality. sensitive artworks.
Link to|Reduces artificial lighting|Diffused natural light reduces|Daylight admitted through
energy demand, though full blackout|reliance on artificial sources|the atrium lowers
efficiency mode shifts the building|throughout the day with minimal |operational lighting
back onto electrical lighting|operational switching. demand, reinforcing
entirely. overall building energy
efficiency.
Architectural |Purpose-built, iconic spiral|Purpose-built pavilion "village"|Adaptive reuse of a
typology form. inspired Dby traditional Chinese|historic 1920s industrial
vernacular corridors ("lang™). grain silo.

INTERPRETATION OF RESULTS

The case studies illustrate distinct strategies for integrating daylight while safeguarding artworks. Museums
such as the Guggenheim demonstrate how controlled skylight illumination, combined with shading and UV-
filtering glazing, can enhance spatial experience while limiting harmful radiation, consistent with general
design principles observed across skylight-daylit museum buildings (Stach & Esposito, 2022). Comparable
approaches, courtyards, screened openings, and diffused roof lighting to achieve soft, indirect daylight, have
been shown to reduce glare and support conservation thresholds in museum exhibition halls more broadly
(Huang & Zhu, 2021; Huang et al., 2020). Museums that separate daylight-rich public zones from controlled
exhibition galleries, using fritted or filtering glazing and light wells, reflect design strategies validated in
daylight measurement and simulation studies of light-sensitive gallery spaces (Leccese et al., 2020).

Simulation results in locations with tropical conditions similar to Rivers State supporting these strategies.
Diffused, shaded daylighting systems have been shown to reduce peak illuminance and help keep average
gallery lighting within recommended conservation thresholds (Huang et al., 2020), while hybrid daylight—
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artificial lighting systems integrated through multi-objective optimization have been shown to reduce artificial
lighting energy demand in museum buildings (Ismail et al., 2024). This is consistent with the energy
comparison offered by Owhor and Uchenna (2021), who note that at least two-and-a-half times as much air-
conditioning capacity is required to offset the heat generated by artificial sources producing an equivalent
lighting level to daylight, underscoring daylighting's energy advantage.

Diffused skylights combined with external shading devices effectively reduce excessive illuminance and glare
while maintaining acceptable lighting levels for exhibition spaces (Baker & Steemers, 2014; Lechner, 2015).
High-performance glazing with ultraviolet (UV) filtering substantially limits harmful radiation reaching
artworks, thereby enhancing conservation (CIBSE/SLL, 2021). Furthermore, hybrid daylight—artificial lighting
systems integrated with daylight-responsive controls have been shown to reduce dependence on artificial
lighting and improve overall building energy efficiency (IES, 2017). These findings confirm that successful
museum daylighting depends on controlling the intensity, duration, and distribution of natural light to balance
visitor comfort, energy efficiency, and the long-term preservation of artworks (ICOM, 2022). Ereonu and
Daminabo (2022) further note that electrical lighting can account for as much as 20% of a building’s total
energy consumption, reinforcing the sustainability rationale for maximizing daylight distribution in museum
spaces wherever conservation requirements allow.

CONCLUSION

This study confirms that daylighting, when carefully controlled, is a vital sustainability strategy in
contemporary art museums. Rather than maximizing sunlight, effective museum design regulates the intensity
and distribution of daylight through strategies such as top lighting, shading devices, high-performance glazing,
and hybrid daylight-artificial lighting systems to balance visual quality with artwork conservation (Baker &
Steemers, 2014; CIBSE/SLL, 2021). As Owhor and Uchenna (2021) similarly conclude, an effective lighting
system in a museum must provide a quality and quantity of light appropriate to the space, enabling tasks to be
performed efficiently while remaining comfortable and satisfactory for visitors and staff. In tropical climates
such as Rivers State, these climate-responsive strategies are particularly important for minimizing glare,
reducing solar heat gain, and limiting ultraviolet (UV) exposure while maintaining appropriate viewing
conditions for visitors (Lechner, 2015; Koenigsberger et al., 1974). The findings of this study demonstrate
measurable improvements in peak illuminance control, UV radiation reduction, and artificial lighting demand,
indicating significant gains in energy efficiency, visual comfort, and compliance with museum conservation
requirements. These findings are consistent with the broader principles of sustainable museum design, which
emphasize reducing energy consumption while safeguarding cultural heritage (IES, 2017; ICOM, 2022).
Overall, daylighting functions not only as an environmental sustainability strategy but also as a means of
cultural stewardship, enhancing visitors' experience while preserving valuable artworks. Future research should
investigate the application of advanced daylight simulation tools, smart glazing technologies, and adaptive
lighting control systems to further optimize sustainable museum design.

RECOMMENDATIONS

The results from the study have led to the following recommendations to effectively harness daylighting in
museum spaces:

1. Adopt controlled, diffused daylighting systems to reduce energy demand. Natural daylight should be
introduced through skylights, light wells, clerestories, and diffusing glazing to provide adequate
illumination while minimizing the need for artificial lighting. Controlled daylight also reduces UV and
infrared exposure, thereby conserving artworks and lowering operational energy consumption. In line
with this, Adeniji and Imaah (2020) recommend that daylighting be integrated at every design stage
from the outset, rather than treated as a retrofit, so that architects design museums with daylight as a
core concept instead of defaulting to artificial alternatives.

2. Integrate adaptive daylight control technologies. Dynamic shading systems such as electrochromic
glass, automated blinds, and kinetic fagades should be incorporated to regulate daylight according to
changing solar conditions. These technologies improve visual comfort, reduce cooling loads, and
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enhance the building's overall energy performance.

Design for climate-responsive daylighting. Museums in tropical climates should prioritize north-facing
glazing, shaded openings, light shelves, and atriums to admit indirect daylight while limiting solar heat
gain. This passive design approach reduces dependence on mechanical cooling and contributes to long-
term environmental sustainability.

Utilize high-performance glazing and sustainable fagade systems. Low-emissivity (Low-E) glazing with
UV and infrared filtering should be employed to maximize daylight transmission while minimizing heat
gain and protecting artworks. Such facade systems improve thermal performance and reduce building
energy consumption.

Integrate daylight with intelligent lighting and energy management systems. Daylight-responsive
sensors and automated lighting controls should be used to adjust artificial lighting according to
available daylight. This hybrid lighting approach minimizes electricity use while maintaining
appropriate illumination levels for exhibition spaces.

Monitor daylight performance to balance conservation and sustainability. Illuminance, temperature, and
humidity should be continuously monitored using smart building management systems to ensure
compliance with conservation standards while optimizing energy efficiency and indoor environmental
quality.

Incorporate daylight as part of sustainable spatial design. Daylight should be strategically used to
enhance spatial orientation, visitor experience, and architectural expression without compromising
conservation requirements. Well-designed daylighting contributes to occupant well-being and reduces
reliance on energy-intensive lighting systems.

Select interior materials that enhance daylight distribution. Walls, ceilings, and floor finishes with
appropriate reflectance values should be specified to distribute natural light evenly throughout
exhibition spaces. This improves daylight penetration, reduces glare, and decreases the need for
supplementary artificial lighting.
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