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ABSTRACT

This study delves into crucial design considerations for residential product supplements, aiming for alignment with

modern needs and evolving lifestyles. Given the central importance of housing to product designers, it’s essential to develop

complementary products satisfying individual and collective demands amidst cultural, technological, and environmental

shifts. This research intends to pinpoint key design principles ensuring functionality, safety, and aesthetic harmony within

residential settings. Employing a mixed-methods approach, the study integrates descriptive-analytical analysis with field

observations to scrutinize user needs, material performance, and spatial adaptability. The findings underscore significance

of the environmental compatibility, cultural and religious sensitivity, and judicious material selection. Suspended exterior

elements, especially on wind-exposed facades like northeastern ones, require stable, non-moving systems using cylindrical

or square metallic or non-metallic pipes for enhanced durability. Entrance supplements should feature simplicity and

clear definition, while kitchen elements must utilize non-flammable, moisture-resistant, and easily maintained materials,

avoiding wood or similarly flammable substances. Optimal distribution and product placement are vital for upholding

safety and ease of movement. In conclusion, the study provides practical recommendations for sustainable, culturally

attuned, and functional design innovations in residential product development, offering a framework for designers to craft

spaces meeting contemporary demands while honoring local traditions and environmental conditions.
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1. Introduction

The world today is undergoing rapid and significant

transformations across diverse sectors, including manufac-

turing technology, transportation, communications, renew-

able energy, information technology, innovation, design, and

other scientific fields. When designing supplements for resi-

dential products, these advancements require a refined and

more effective strategy. We are compelled to address the

development of design considerations for product supple-

ments in residential environments with unprecedented strate-

gic focus. Despite the crucial and essential nature of sup-

plementing housing products for residential services, suc-

cessful design demands meticulous consideration of both

user experience and functionality [1]. The presence of these

supplements can either improve or diminish the fulfillment

of specific human needs within the homes where individ-

uals spend most of their time [2]. However, a considerable

challenge lies in the limited number of studies that com-

prehensively address design considerations for residential

product supplements, encompassing furniture additions, ser-

vice equipment in kitchens, bathroom fixtures, and other

related supplementary items [3,4].

Current global dynamics reveal significant economic

and political volatility. These instabilities result from numer-

ous factors, including globalization, the opening of global

markets to all products, ongoing conflicts and wars [5], evolv-

ing societal norms [6], and changing customer ambitions and

aspirations, thereby shortening the lifespan of product advan-

tages [7]. It has become challenging for manufacturing firms

to maintain market control via traditional strategies [8]. Mar-

kets, however, must transition away from outdated methods

and toward contemporary approaches aligning with internal

and external environmental variables [9].

A product is a material element or item resulting from

production processes [10], possessing a distinct form even

before these processes occur and potentially consisting of

multiple components [11]. Design is a creative discipline that

synthesizes innovation and invention, often with a focus on

pioneering approaches [12]. Innovative design achieves nov-

elty through the designer’s expertise and skill. Designers

can innovate, develop, or enhance products via a scientific

and systematic approach, addressing problems, identifying

solutions, considering functional qualities, form factors, and

costs, while accommodating user capabilities, circumstances,

habits, traditions, and environment. Considerations must

also be given to current developments and variables [13].

Product supplements encompass various items added

to furniture, such as doorknobs, movable hinges, home decor,

and decorative furniture accessories like linens. They also in-

clude complementary furniture, such as tea carts; bathroom

supplements, like valves, towel holders, soap dishes, and

mirrors; kitchen supplements, like sinks and water mixers;

and clothing accessories, like hangers and shoe cupboards,

among other things [14].

Architecture deals with the creation and organization

of structural entities and their surrounding spaces, serving as

a bridge between human needs and the built environment. It

reflects not only functional requirements but also cultural, so-

cial, and climatic contexts that shape how spaces are designed

and experienced. Architectural needs change from region

to region because the environment, available materials, and

how people live are different. What may be considered a

design necessity in one setting—such as extensive shading

or natural ventilation—might hold less relevance elsewhere.

Understanding these contextual distinctions is essential for

developing design supplements that are both functionally

efficient and culturally and environmentally responsive [15].

The interpretation of residential architecture varies de-

pending on the objectives behind its definition [16]. Artisti-

cally, architecture is viewed as the mother of all arts. From

a scientific standpoint, it is defined as a systematic art based

on clear determinants. In professional practice, architec-

ture represents a mutual relationship between various parties

involved in an architectural project. Formally, it entails in-

ternal spaces composing external objects, or architectural

objects containing internal spaces, in addition to external

spaces defining architectural objects, or architectural objects

enclosing external spaces. Overall, the definitions encom-

pass three core components of architecture: interior space,

exterior space, and architectural form [17].

Housing is a protective space or shelter providing

protection from external elements while fulfilling essential

needs. It is where individuals or families spend the majority

of their time. The effectiveness of its design hinges on the

householdmembers’physiological, social, and psychological

comfort, in addition to their productive effectiveness [18,19].

A home signifies more than just a physical structure;

it is an organized space that caters to vital human require-
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ments for safety, privacy, and emotional well-being. Besides

offering shelter from outside conditions, the home acts as a

social and psychological environment where family mem-

bers engage with one another, build emotional connections,

and strengthen shared beliefs. Consequently, the architec-

tural design of living spaces needs to consider both physical

and emotional elements—providing comfort, safety, and cul-

tural relevance. Thus, the home serves as a restorative space

that enables its residents to regain their physical and mental

energy, fostering overall wellness and daily effectiveness.

Benefit refers to the advantages a product offers,

whether installed within or outside a given space. The inter-

nal space involves allocating a portion of the external public

area, endowing it with specific attributes rendering it appro-

priate for human activities. These activities are contingent

upon the nature of the allocated area, its dimensions, the

design’s composition, and its connection to the surrounding

external public space [20].

Household product supplements are vital for meeting

users’ functional and aesthetic needs, making it important to

examine and analyze significant past research in this area.

These studies have investigated various topics, including

ergonomic design, energy efficiency, cultural relevance, and

environmental integration in home settings. Specifically, in-

vestigations into the design of lighting supplements in public

and semi-public areas have underscored the significance of

visual comfort, safety, and spatial coherence. Findings from

these studies help to understand how supplementary products

can improve residential spaces when they are designed with

user-centric and context-aware approaches. Consequently,

this research expands on existing literature to pinpoint es-

sential design factors that ensure functionality, sustainability,

and cultural appropriateness in the creation of household

product development [21].

Studies in lighting design seek to identify criteria de-

signers use to improve the relationship between activity types

and the design of industrial lighting supplements that facili-

tate these activities, improving the surrounding environment.

Such studies also aim to establish standards for adequate

lighting, ensuring clear and comfortable vision without eye

strain or fatigue, guaranteeing the correct functioning of de-

signed lighting systems. Furthermore, they aim to specify

key factors of safety and environmental compatibility and to

accurately define light and color values.

Basic standards in environmental design have been ex-

amined for lighting supplements in residential areas. These

studies [22,23] seek to investigate and identify essential criteria

and considerations used in designing product supplements,

particularly lighting, within residential environments. They

aim to understand how these designs can enhance function-

ality, safety, comfort, and environmental compatibility while

ensuring optimal human satisfaction and usability [23].

Functional requirements and their interrelationships

were also examined in relation to designing lighting supple-

ments for dining halls in Egyptian hotels, seeking to optimize

aesthetic appeal and user comfort [24]. The aim of the study

is to establish guidelines for indoor and outdoor lighting in

dining hall spaces. The study focused on the design of form

and its relationship to functional requirements, the connec-

tion between form and raw materials, artistic processing, and

the psychological and physiological effects of light on hu-

mans. Special attention was given to lighting calculations

regarding the intensity and quantity required for different

areas, particularly within dining halls. Construction of the

design models in this study utilized various products, includ-

ing sanitary ware. This research serves as a reference for

students studying product supplements, investigating the de-

sign and production of supplements, designing supplements

for food-related products, companies producing supplements

and home service equipment (such as food processing tools,

cooking tools, serving and distribution equipment), and com-

panies working in residential construction [25].

This paper aims to derive design considerations for

product supplements within residential spaces, focusing on

furniture accessories, bathroom utensils, and kitchen supple-

ments. While these are important to enhancing functionality,

comfort, and user satisfaction, there is a notable lack of re-

search in residential product supplementation. This study

seeks to bridge this gap by identifying key design criteria that

improve user interaction with these supplementary products,

taking into account functional, aesthetic, and environmental

factors.

Research Question: Which essential design factors

should be considered in developing product supplements

for residential spaces to optimize functionality, aesthetics,

and user satisfaction?
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2. Methodology

This study utilizes a mixed-methods research design,

combining descriptive-analytical, field-based, and experi-

mental techniques for a thorough comprehension of design

considerations relevant to residential product supplements.

Step 1—Descriptive-Analytical Review: Existing lit-

erature pertaining to residential product supplements was

scrutinized using a descriptive-analytical method. The re-

view centered on design principles, material choices, cultural

and aesthetic dimensions, and environmental considerations.

This analysis pinpointed crucial design elements and exposed

shortcomings in prior research.

Step 2—Field Observations: Real-world applications,

user interactions, and the functional performance supple-

ments were observed through the field investigations carried

out in diverse residential environments. The gathered data

was systematically analyzed to identify trends, optimal prac-

tices, and possible design hurdles.

Step 3—Experimental Validation: To confirm the sug-

gested design hypotheses, experimental methods, including both

laboratory and in-situ testing, were implemented. These experi-

ments served to validate both the functional effectiveness and the

level of user satisfaction linked to the identified design factors.

Step 4—Integration and Analysis: To develop a com-

prehensive framework of design considerations, findings

gathered from literature, field observations, and experiments

were synthesized. This multi-faceted strategy ensures both a

sound theoretical foundation and practical applicability.

End—Conclusions & Practical Guidelines:

• Provide a summary of the ultimate findings.

• Offer detailed suggestions for the creation of residential

products.

This study distinguishes itself from earlier research by

investigating a wide spectrum of household products—in-

cluding furniture supplements, bathroom items, and kitchen

accessories—to generate design guidelines applicable and

adaptable to residential settings. The steps of this research

methodology are illustrated in Figure 1.

3. Results and Discussion

3.1. Factors Influencing the Design of Residen-

tial Building Spaces

Interior space design aims to create a unique architec-

tural form that differentiates it from others. Because supple-

ments apply to the interior features of residential architecture,

designers must identify factors influencing the architectural

design process [26]. The most important factors are:

Figure 1. Flowchart steps of the research methodology.

Function

The function of a space is key in shaping its architec-

tural form. Each function requires a specific spatial arrange-

ment to best suit its intended use. Flexible spaces, which

serve multiple purposes, require a design that integrates and

adapts to all these functions effectively [27,28]. Functional

requirements affect various spatial determinants—such as

area, surface characteristics, size, degree of definition, and

spatial level—as described below:

Variation in Spatial Boundaries According to Function:

Spatial boundary configuration varies depending on

the intended function. For instance, the entrance area in an

apartment building requires a level floor to ensure proper

accessibility and use, while spaces such as amphitheaters or

movie theaters necessitate sloped floors to provide optimal

viewing angles. Similarly, a bedroom typically features a flat

ceiling, whereas halls often incorporate gradual or curved
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ceilings to enhance their spatial character and visual dynam-

ics.

Variation in Space Size According to Function:

There is no doubt that the functional requirements of

a space determine its dimensions and proportions. For ex-

ample, a meeting room generally requires greater area and

height than a standard living space, whereas a master bed-

room requires more spatial capacity than a child’s bedroom.

Variation in the Degree of Spatial Enclosure According to

Function:

The degree of spatial enclosure also varies depending

on function. An open exhibition hall does not require the

same level of enclosure as a museum gallery. In an open exhi-

bition area, defining the floor, ceiling, and general boundaries

are sufficient, whereas a museum exhibition space requires

enclosing walls to provide security, focus, and environmental

control. Similarly, a living area does not require the same

level of privacy as a bathroom. While the living space may

be partially enclosed by selective walls and ceilings, the

bathroom must be fully enclosed to ensure privacy.

Variation in Spatial Level According to Function:

The functional purpose of a space also determines its

level of privacy and accessibility. A bedroom, for instance,

represents a private zone, but when repurposed as a living

area, it transitions into a semi-private space. Thus, changes

in function directly influence the spatial hierarchy within

residential design.

3.2. User

The user is central to interior space design. Users vary

in age, cultural background, and health status, each of which

necessitates variations in the architectural configuration of

the interior environment, as outlined below.

3.2.1. User Age

User age significantly influences the architectural scale

and proportions employed in interior design. Consequently,

the selection of equipment, furniture, and supplementary

elements, as well as the overall spatial organization, must

be adapted to suit the specific age group of the users [29].

Educational spaces vary in their dimensions and spatial con-

figurations according to the users’ age group. For instance, a

classroom designed for a nursery differs in scale and propor-

tion from one in a primary, secondary, or university building.

Similarly, the spatial requirements of a child’s bedroom dif-

fer from those of an adult’s bedroom, reflecting variations in

anthropometric measurements, activities, and comfort needs.

3.2.2. User Culture

Culture is crucial in shaping individual needs and spa-

tial preferences. As a user’s architectural awareness grows,

so does their aesthetic sense and appreciation of spatial qual-

ity. Understanding the user’s cultural background helps iden-

tify actual interior needs—such as preferred colors, furniture

styles, products, and equipment—all of which directly influ-

ence the structure and composition of the interior architec-

tural environment [30]. For instance, the architectural form

and spatial organization of a ruler’s residence vary consider-

ably between a rural village, a small town, and a large urban

center.

3.2.3. User Status

Users with disabilities differ from average users in their

ability to interact with and navigate interior spaces. This dis-

tinction directly influences the design process, particularly

regarding spatial organization, level transitions, and includ-

ing elements such as ramps and accessible stairways. In

addition, furniture, equipment, and supplementary products

must selected and arranged to ensure comfort, safety, and

ease of use for all users.

3.3. Listing Location

3.3.1. Listing Location in the Building

The entrance space in the dwelling building gives the

first impression of the condition and level of dwelling, and

the location of the space on the first floor makes its design

different from that of the ground floor, such as placing archi-

tectural openings in it and directing its interior appearance.

3.3.2. The Climatic Location of the Building

The position of a space relative to the building’s fa-

cades significantly affects its design. Areas on the northern

facade, receiving less direct solar radiation, can accommo-

date larger openings and may be decorated in warm colors

to enhance the sense of warmth during winter. In contrast,

spaces on the southern facade, exposed to higher levels of

sunlight, typically feature fewer openings and may employ

cooler colors to promote a comfortable and refreshing indoor

environment [31].
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3.4. Included Construction Method

3.4.1. Material of Construction

The material used in construction significantly influ-

ences the design and configuration of interior spaces. Areas

built with brick or stone differ in form and layout from those

constructed using wood or iron. These differences are re-

flected in the composition of spatial determinants, as well as

in the design of openings, and the selection and placement

of furniture, equipment, and supplementary elements.

3.4.2. Construction Method

The method of construction also affects spatial char-

acteristics. Spaces created using load-bearing walls differ

from those constructed with structural frameworks in terms

of dimensions, element thickness, and the size of openings.

Load-bearing wall generally results in smaller spaces with

fewer and smaller openings compared to spaces created using

structural frameworks, which allow for larger dimensions and

more extensive openings. Furthermore, spaces constructed

with structural frameworks differ from those built using al-

ternative methods, such as cortical, temporary, or inflatable

construction techniques, each influencing spatial layout and

functional possibilities.

3.5. Community

A range of social factors plays a significant role in the

interior design process, including customs, traditions, and

privacy requirements. Communities with a greater demand

for privacy typically feature more distinct and separated in-

terior spaces, compared to those with lower privacy needs.

This distinction is evident in the design of private guest-

receiving areas versus larger reception spaces that combine

family living and guest accommodation.

Social customs also affect spatial organization, such as

the orientation of interior spaces around an inner courtyard or

towards the exterior. Furthermore, the traditions prevalent in

rural villages differ from those in urban areas, resulting in dif-

ferent spatial requirements. For instance, families in villages

often follow an extended family system, where children live

in the same house as their parents. In contrast, urban families

tend to have smaller, nuclear households. These differences

impact the spatial structure of residential interiors, as well as

the selection and arrangement of furniture, equipment, and

supplementary elements [32].

3.6. Economy

Economic considerations are keys to interior space de-

sign. The design of a bedroom in a residence for individuals

with limited income within a 70 m2 apartment differs signif-

icantly from the design of a similar space in a 200 m2 apart-

ment or a residential villa. These differences are reflected

not only in spatial dimensions but also in the selection of

finishing materials and overall design quality, highlighting

the impact of budget constraints on interior architectural

solutions.

3.7. Classification of Residential Building Ar-

eas Complementary to Products and Their

Locations

Tables 1 and 2 show a classification of residential archi-

tectural space complements for metal products, considering

both functional and aesthetic aspects, along with their respec-

tive locations, as detailed below:

Table 1. Classification of residential architectural space supplements based on their function and location.

Product Category Product/Supplement Functional Role
High-Cost

Living
Service Sleep Kitchen Bathrooms

Front

Desk
Entrance

Lighting Basic luminaires (ceiling chandelier) Functional lighting √ √ √ √ √

Non-falling ceiling highlights Accent lighting √ √ √ √ √ √ √

Wall-mounted fixtures (Zane) General/Decorative √ √ √ √ √

Corner lamp (Lampader) Accent/Task √ √ √ √

Table/Topical lamps Task/Ambiance √ √ √ √

LED/Neon lighting Decorative/Functional √ √ √ √ √

Furniture Supplements Mirror Decorative/Functional √

Door handles (V3.0) Functional √ √ √ √ √ √ √

Windows Functional/Ventilation √ √ √ √ √ √

Hinges Functional √ √ √ √ √ √ √

Cabinet/drawer handles Functional √ √

Specialized handles Functional/Decorative √

Metal seats Functional/Seating √ √ √ √ √

Cart Functional/Storage √ √ √

Parchin cutter Specialized tool √
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Table 1. Cont.

Product Category Product/Supplement Functional Role
High-Cost

Living
Service Sleep Kitchen Bathrooms

Front

Desk
Entrance

Decorative/Miscellaneous Magic ornaments Decorative √ √

Bonbonera dessert Decorative/Functional √ √ √

Fruit bonbonera Decorative/Functional √ √ √

Clothing Accessories Coat rack Functional √ √

Leprosy (unclear, check term) Functional √

Towel rack Functional √

Bathroom Supplements Laundry & shower mixers Functional √ √

Bathroom chair/handle Accessibility √

Mirror Functional √ √

Wet wipes dispenser Functional √

Soap dispenser Functional √ √

Valves Functional √ √

Shattaf Functional √

Kitchen Supplements Stainless steel sinks Functional √

Table 2. Classification of Residential Architectural Space Supplements Based on Aesthetic Aspects and Their Locations.

Product Category Product/Supplement Aesthetic Role
High-Cost

Living
Service Sleep Kitchen Bathrooms

Front

Desk
Entrance

Wall Treatments Murals Decorative/Artistic √ √ √ √ √ √

Cladding Decorative/Finish √ √

Panels Decorative/Functional √ √ √ √ √ √ √

Decorative Tools/Objects Plants Decorative/Natural √ √ √ √ √ √

Decorative Units (clarify exact type) Decorative/Functional √ √ √ √ √

HRS (clarify exact type) Decorative/Functional √ √ √ √ √

Antiques Decorative/Cultural √ √ √

3.8. Design Elements of Residential Building

Spaces and Their Supplements, Including

3.8.1. Privacy

When designing and furnishing residential spaces, pri-

vacy is essential, particularly in Arab communities. Within

homes, privacy can be categorized into two types:

Interior Privacy:

This is separating the visitor areas from the private in-

terior of the dwelling, ensuring that the remaining spaces

remain inviolable. This can be achieved through fixed or

movable partitions (see Figure 2a,b).

(a) (b) (c) (d) (e) (f) (g)

Figure 2. (a) shows the wall cladding design for residential facades, emphasizing durable, weather-resistant materials with stable colors

that harmonize with the building’s style and ensure long-term protection and aesthetic balance; (b) presents the design of a residential

elevator door, focusing on safety, material strength, and visual harmony with interior finishes. The design ensures smooth operation,

durability, and aesthetic integration within the residential environment; (c) illustrates the design of a dormitory door handle, emphasizing

ergonomic use, safety, and compatibility with the door’s material and style. The handle combines functionality with aesthetic simplicity

suitable for residential interiors; (d) shows the entrance lighting unit when illuminated, highlighting its role in enhancing visibility,

safety, and the aesthetic appeal of the residential entrance through balanced light distribution and suitable fixture design; (e) displays the

entrance lighting unit when turned off, showing its integration with the architectural elements and materials of the entrance design while

maintaining visual harmony and decorative balance in daylight conditions; (f) illustrates the ceiling lamps when illuminated, emphasizing

their role in providing uniform indoor lighting, enhancing visual comfort, and complementing the interior design of the residential space;

(g) shows the ceiling lights in their installed state, highlighting their placement, design, and integration with the interior space to ensure

balanced illumination and aesthetic harmony.

External Privacy:

This involves isolating the dwelling from the surround-

ing external environment [16,33]. Various methods can be em-

ployed to achieve this, the most common of which include

insulating glass, curtains, and other architectural or design

solutions.
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3.8.2. Entrance

The entrance is crucial to shaping the perception of in-

terior spaces, providing the visitor’s first impression. Every

element within this area—from lighting to furnishings such

as the brush in front of the mirror [34], and facilities for mail

or milk delivery—must be carefully considered to ensure

both functionality and comfort. Accessibility for all users,

including guests, should be guaranteed.

In our Muslim community, hospitality is fundamen-

tal, and honoring the guest is deeply ingrained. Therefore,

several key points should be considered when designing

residential entrances:

Integration in architectural planning: The entrance

should be carefully incorporated into architectural plans, en-

suring adequate space and proper orientation to face the visi-

tor upon entry. Structural elements such as lighting, ceilings,

and flooring should be thoughtfully designed to enhance the

aesthetic appeal and functionality of the reception area.

Design and furnishing considerations: The layout and

furnishings of the entrance should be studied to ensure the de-

sign concept is both safe and practical, allowing for effective

implementation in reality [35].

Flexibility in design options: Multiple options can be

explored for furniture and accessories, provided they align

with the spatial configuration and overall design concept.

Adaptability and renewal: The entrance should allow

for easy rearrangement of furniture and decorative elements,

enabling the homeowner to refresh the atmosphere and main-

tain a dynamic, welcoming environment.

By adhering to these principles, designers can generate

numerous creative and practical solutions for residential en-

trances, enhancing both aesthetics and functionality as shown

in Figure 2a–g. Residential facade and entrance supplements.

3.8.3. Living Space

The living space is the central gathering area for the

family, where members spend much of the daylight hours.

It acts as an oasis that brings together family members after

work and typically hosts telephones, video equipment, and

other daily utilities. Ideally, this space should be oriented

toward the northeast to maximize natural daylight, while

also allowing for an east-to-west orientation along the south-

ern side to enhance sunlight exposure throughout the day.

During winter, it provides a comfortable setting for family

gatherings near the fireplace, and during other times, it can

serve as a spot for tea or casual conversation.

The living space is also used for reading newspapers

or magazines and casual seating along the edges of the room.

Therefore, careful consideration must be given to the colors,

materials, and furnishings used, ensuring that they support

the primary function of relaxation in an intimate atmosphere.

Practical and aesthetic aspects should be integrated, as this

space is subjected to continuous use, often by multiple family

members simultaneously. Special attention should be given

to safety, particularly for children. Fragile items such as glass

or pottery and sharp edges of furniture must be managed to

prevent accidents as shown in Figure 3a–d, living space

supplements.

(a) (b) (c) (d)

Figure 3. (a) shows the design and placement of a wall clock within the residential space, emphasizing visibility, aesthetic integration,

and functional suitability for easy time reading while complementing the interior decor; (b) presents two perspectives of the service table,

highlighting its design, functionality, and adaptability within the residential space. The views illustrate material selection, dimensions,

and its integration with surrounding furniture for practical use and aesthetic harmony; (c) illustrates the design and arrangement of metal

shelves, emphasizing durability, load-bearing capacity, and their functional integration within the residential space while maintaining

visual harmony with other furnishings; (d) shows the decorative model paired with a wall lighting unit, highlighting its aesthetic

contribution, placement strategy, and integration with interior elements to enhance both functionality and visual appeal within the

residential space.
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Lighting and Color Considerations: Lighting signifi-

cantly impacts the overall look of a space. Large windows

provide plenty of natural light, giving a feeling of openness

and improving the attractiveness of furniture. On the other

hand, small windows create darker environments, necessi-

tating the use of lighter colors on walls and floors to keep

the area bright. Strong lighting allows for the effective use

of both light and dark hues. In areas that connect with other

spaces, it’s best to choose neutral colors for walls and floors.

When selecting fabrics for curtains and upholstery, simple

and casual designs are recommended; complex or ornate

patterns are not practical in spaces that are often occupied

by children.

Spatial Level and Zoning: Changes in the level of a

space can serve as an effective design solution, enabling

functional zoning within the same area. For example, incor-

porating a half-height partition can create separate sections,

enabling different types of furniture to coexist in one space.

A living area may occupy one side, while a dining area is

positioned on the other, with wide circulation corridors to

facilitate movement and maintain an organized layout as

shown in Figure 4a,b, and intersection widths for space sep-

aration in the reception area as shown in Figure 4c–e, which

presents residential spaces: reception and living areas.

(a) (b) (c) (d) (e)

Figure 4. (a–b) illustrate two different widths of intersections used to separate areas within the reception space. They highlight the

design considerations for spatial division, ensuring functional separation, ease of movement, and visual harmony within the interior

layout; (c) presents the overall layout of the reception area, emphasizing spatial arrangement, furniture placement, and design elements

that enhance functionality, circulation, and aesthetic appeal within the residential interior; (d) illustrates the living area, highlighting

furniture arrangement, spatial flow, and design elements that promote comfort, functionality, and visual harmony within the residential

environment; (e) shows a specific section of the living area, emphasizing detailed furniture placement, functional use of space, and

integration of design elements to ensure comfort and aesthetic consistency within the residential interior.

3.8.4. Dining Space

The dining area should ideally be directly linked to

the kitchen, although a connection to other living spaces is

not essential. Traditionally, the dining table is situated in

the center of the room and serves multiple roles besides just

dining, such as offering extra storage for various items.

For everyday meals like breakfast, the dining space is

best oriented towards the east, while larger meals can face

the west. It’s usually unnecessary to have direct access from

the lobby; access from the kitchen or office is more useful,

especially when staff serve the meals.

In the past, dining areas were quite large and not always

fully used. Nowadays, they are often smaller, sometimes just

a nook in the kitchen, a hallway, or integrated into the living

space for gatherings and special occasions. It’s important to

place doors near corners to ease movement around the table,

and there should be enough space for diners to move their

arms and legs comfortably.

The dining space size generally depends on how many

guests it can seat. Aminimum dining area, which includes

a table for four, storage for cutlery, and a cupboard, should

measure around 3 × 3.7 m. A larger dining area for eight

chairs, cutlery storage, a tray cabinet, and a dining cart needs

about 3.7 × 4.6 m.

Foundations of Nutritional Space Dimensions:

Basics of nutritional space dimensions designing the

dining area needs thoughtful attention to spatial dimensions

to promote comfort and practicality. Key factors to consider

include:

• Arm space needed: Every person requires about 60 cm

of space when sitting at a dining table. If the seat has

armrests or dividers, add an extra 5 cm to each side.

• Legroom: There needs to be enough space for adults to

stretch their legs easily. The bottom of the seat should
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be around 25 cm lower than the tabletop to ensure easy

movement.

• Ease of sitting and standing: To help people move easily,

keep a space of 45–60 cm behind chairs. This distance

makes sitting down and standing up easier. If you have

fixed seating like a sofa, choose a lightweight table for

easy moving.

The dining table needs to fulfill certain practical and

visual criteria. It should be functional for dining purposes.

It must also have an appealing look. These requirements are

essential for both use and decoration.

• Table height: A standard table should be around 80 cm

tall. For kids, appropriate chairs or booster seats must

be available.

• Aesthetic appeal: The table should look attractive to

improve the dining experience, such as by adding some

colorful flowers or decorative items.

• Cleanliness: Tablecloths, plates, and utensils must be

clean and refreshed before every meal.

• Food quantity: The servings on the table should be suit-

able, and not going beyond personal requirements.

Figure 5a–f shows examples of residential additions

that pertain to dining areas.

(a) (b) (c) (d) (e) (f)

Figure 5. (a) illustrates the design and placement of hidden ceiling lighting, emphasizing its role in providing ambient illumination,

enhancing aesthetic appeal, and creating a visually comfortable atmosphere within the residential space; (b) presents Japanese-style

candlesticks, emphasizing their decorative function, placement strategy, and contribution to the aesthetic and cultural ambiance within the

residential interior; (c) shows a ceiling-hung fixture, highlighting its design, placement, and contribution to interior lighting and aesthetic

integration within the residential space; (d) illustrates a decorative candlestick, emphasizing its design, placement, and role in enhancing

the aesthetic and ambient quality of the residential interior; (e) showcases a metal decorative piece, highlighting its craftsmanship,

placement, and contribution to the aesthetic appeal and visual harmony within the residential interior; (f) illustrates a mural within the

residential space, emphasizing its artistic design, placement, and contribution to the overall aesthetic, ambiance, and visual harmony of

the interior.

3.8.5. Sleeping Area

Sleeping areas should be consolidated into one suite,

with the entrance positioned away from the home’s main

entrance. Bathrooms need to be located near the sleeping

suite. Ideally, the sleeping suite should not connect directly

to the living area, and sleeping areas shouldn’t line the pri-

mary hallway. Movement between bathrooms and sleeping

areas should not cross other traffic paths. While kitchens and

bathrooms can be near sleeping areas, their arrangements

should not be reversed.

Specifications for sleeping areas include:

• A sleeping area must have a minimum width of 2.70 m

and a total area of no less than 10 m2.

• Bedrooms must have natural light coming from the

street, gardens, or residential skylights.

• Windows should make up at least 18% of the overall

floor area, with each window having a minimum width

of 0.5 m.

• You can have multiple windows as long as their com-

bined area meets the 18% requirement and each window

is at least 0.5 m wide. (Exceptions are made for nanny

rooms, university dorms, and hotels.)

Important Factors for Bedroom Furniture:

Key items in the bedroom are the bed, the closet, the

dresser, and the workspace.

• Office lights should ideally be placed on the left side.

• Avoid placing beds directly underneath windows.

• Keep cabinets away from windows with direct airflow.

• Ensure there is at least 60 cm of space between the bed

and any nearby object.

• Beds should not be utilized as seating.

The area for skylights should represent 13% of the ceil-

ing height, measured from the bottom of the window that

benefits from the skylight. Figure 6a–e provides examples
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of additional sleeping space options.

(a) (b) (c) (d) (e)

Figure 6. (a) illustrates a wall-mounted lighting unit with a light reflector, highlighting its placement, functional illumination, and

contribution to both visual comfort and aesthetic harmony within the residential space; (b) shows a reading light designed for a book

table, serving as an alternative to a bedside lamp (commodino). It emphasizes functional illumination, ergonomic placement, and

aesthetic integration within the residential interior; (c) illustrates a wall cladding panel, highlighting its material, design, and placement.

It emphasizes durability, aesthetic integration, and contribution to the overall visual harmony of the residential interior; (d) shows a

decorative mirror, emphasizing its placement, design, and role in enhancing the aesthetic appeal, spatial perception, and visual harmony

within the residential interior; (e) illustrates suspended auxiliary units within the residential space, highlighting their design, placement,

stability, and contribution to functional organization and aesthetic integration.

3.8.6. Kitchen

Kitchens are best positioned facing the northeast or

northwest, allowing for sightlines of the garden wall, main

entrance, and play areas for children whenever feasible. The

smallest acceptable kitchen size should be 5 m2. It’s impor-

tant that the kitchen remains well-connected to dining and

service zones, especially those for washing, bathrooms, and

utilities like gas and water.

There are five main kitchen layout options available,

which can be selected based on the specific site conditions,

size of the kitchen, and its orientation.

Single-Wall Design:

It is ideal for kitchens that are no wider than 1.60 m.

All components are positioned on a single wall, removing

the necessity for a work triangle because of the small space.

Double Parallel Walls:

It can be perfect for rectangular kitchens that are at least

2.40 m wide. Cabinets and appliances are arranged along

two sides, creating an effective work environment.

L-Shaped Layout:

This design is ideal for square or rectangular kitchens.

Furnishings are placed along two connected walls, creating

a corner space. This setup enables the inclusion of a central

table and provides great versatility and ease of movement.

U-Shaped Layout:

The design places units along three walls, forming a

triangle for work tasks. This setup is beneficial for kitchens

that have a window facing a nearby hallway and can include

a central counter. However, it’s not suitable for kitchens

smaller than 10 m2.

Island Layout:

This layout is meant for kitchens larger than 15 m2.

It features furniture and work areas surrounding a central

island. It is a popular choice in restaurants and hotels. This

design creates a roomy and efficient workspace.

Functions of the Kitchen:

The kitchen serves several key purposes:

Cooking:

The cooking zone, which consists of the hob, pots, and

hood, needs to be set up nearby for convenience. The typical

size for this cooking area is around 90x100x60 cm.

Storage:

Storage should be organized effectively.

• Ensure that cabinets, both upper and lower, are well-

arranged.

• Refrigerators must be organized for easy access.

• Freezers should also be arranged to maximize space and

usability.

Laundry and Cleaning:

For laundry and cleaning, the kitchen needs a wash

basin and, ideally, a dishwasher to make cleaning easier. You

might also consider adding a dining table depending on your

specific needs.

Unity of direction:

External environment factors significantly influence

the best layout for kitchen spaces:
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Wind:

It’s best to avoid placing the kitchen in the direction

of the main winds to reduce wind flow both indoors and

outdoors. For instance, in Egypt, the dominant winds blow

from the north.

Sunlight:

Kitchens can enjoy sunlight without suffering any harm.

In Egypt, placing the kitchen on the southern side, away from

the prevailing wind, ensures it receives year-round sunlight.

Views:

Interior components should be positioned based on the

views they offer. Typically, living spaces are prioritized first,

followed by bedrooms, kitchens, and then bathrooms.

When it comes to design choices, the visibility and view

are usually more important than wind factors, and sunlight

follows. If there’s a clash between the direction of the wind

and the best views, the layout might be adjusted to favor the

view.

Internal Environmental Factors:

The layout inside a home, especially how different ar-

eas connect, plays a key role in kitchen placement:

Near the Entrance: it’s better to position the kitchen

close to the main entrance. This setup makes easier to bring

groceries and other items into the kitchen while keeping dirt

and spills from spreading to other part of the house. Addi-

tionally, it helps hide messy items from guests.

Close to Living Spaces: the kitchen should be next to

the living or dining space. This setup enables easy movement

of food from the kitchen to the dining area. It’s important to

design the circulation path between the kitchen and living

areas carefully. Make sure it doesn’t cross other traffic routes.

This will help reduce accidents, like dishes falling or people

bumping into each other.

The layout of kitchen furniture and appliances is crucial

for effective use, productivity, and hygiene:

• A well-arranged kitchen ensures better functionality.

• Efficient use of space helps in preparing meals quickly.

• Cleanliness is easy

Hob placement:

• The hob should avoid being installed right below a win-

dow.

• Airflow from the window could blow out the flame,

disrupting cooking and causing smoke to stick to the

kitchen walls.

• In Egypt, dusty winds might make this situation worse.

• It’s advisable to place a cover over the gas stove to guard

against dirt and cooking smoke.

Work Triangle: The gas stove, sink, and refrigerator

should be arranged based on the work triangle concept. The

optimal sequence is refrigerator, then sink, and finally the

stove. To ensure a fluid workflow, this triangle must remain

unobstructed. For easier plumbing and maintenance, sinks

should ideally be positioned near outside walls that have

service grids. Doors require sufficient clearance from walls

(approximately 50 cm) to allow for storage cabinets, thereby

optimizing kitchen space usage.

Lighting: For overall kitchen illumination, general

overhead lighting is necessary, along with focused lighting

specifically over the sink to ensure cleanliness and a safe

working environment.

Important Dimensions in Kitchen Furniture:

Below are key dimensions and guidelines for kitchen

furniture:

• Refrigerator: The standard size is around 60×70 cm

(16×8 feet). A gap of at least 10-20 cm is needed be-

tween the refrigerator’s back and the wall. The refriger-

ator door usually opens to the right.

• Cabinets: Standard cabinet dimensions are 90×(45–60)

cm.

• Sink:

◦ Single basin with strainer: 90×150 or 100×60 cm.

◦ Double basin with strainer: 90×150 or 60×110 cm.

• Burner/Hob: Dimensions are roughly 90×70×60 cm.

• Kitchen Length and Layout:

◦ According to design theories, theminimum kitchen

length should be 135 cm, while the Military Code

of 1997 suggests at least 150 cm.

◦ AU-shaped kitchen layout is feasible with a width

of 180 cm if each unit is no more than 45 cm wide.

◦ If each unit’s width is 60 cm, the kitchen side

should measure at least 210 cm.

• Storage Considerations:

◦ Some areas, like corners and high shelves, are not

easily accessible for everyday use. Storing sea-

sonal or infrequently used items in these spots can

reduce the risk of injury.

◦ Gas cylinders or heavy items used frequently
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shouldn’t be kept in these hard-to-reach spaces.

◦ Corner units are best designed with angled open-

ings and cylindrical shelves, ranging from 30–60

cm in width, to improve accessibility.

Upper Storage:

◦ Upper cabinets are less accessible than lower ones,

with a typical width of 35–40 cm.

◦ To avoid accidents, large or heavy items should

not be placed in upper units.

◦ The top shelf should not be higher than 180 cm

and should be easily moved for cleaning or other

purposes.

Kitchen Layout Shapes:

Kitchen layouts can be classified based on the arrange-

ment of work centers and the available space:

• Linear Kitchen: All essential work areas—stove, prep

space, sink, and refrigerator—are aligned along one

wall from right to left. This type of layout is ideal for

smaller kitchens and creates a simple workflow.

• Two-Wall (Parallel) Kitchen: Work centers are located

along two walls facing each other, generally without

windows. Corner arrangement might be used in smaller

kitchens, with the stove near the window and the sink

and refrigerator on the opposite wall, with a central

corridor for movement.

• L-Shaped Kitchen: The main work areas are arranged

along two walls that meet at a right angle, creating an

“L” shape. The distance between the stove and refriger-

ator is kept short to improve workflow, but accessing

corner wall cabinets might be harder, often requiring

specialized corner units.

• Extended Two-Wall Kitchen withAuxiliary Space: This

setup is similar to the standard two-wall kitchen but in-

cludes an extra workspace, such as an area for making

desserts or other specialized tasks, typically situated

under a window.

Figure 7a–e shows different kitchen arrangements and

the accompanying furniture.

(a) (b) (c) (d) (e)

Figure 7. (a) shows a linear kitchen layout, emphasizing its functional arrangement, efficient use of space, material choices, and how it

fits aesthetically into the residential interior; (b) displays an L-shaped kitchen layout, focusing on the functional workflow, efficient use

of space, material durability, and visual harmony within the residential interior; (c) shows a kitchen sink with a front mixer, highlighting

ergonomic design, material selection, ease of use, and its place in the kitchen layout for both practical and aesthetic reasons; (d) presents

a kitchen basin with a mixer, emphasizing ergonomic design, water efficiency, material durability, and its visual fit in the residential

bathroom; (e) showcases hanging lighting fixtures in the kitchen, highlighting their placement, functional lighting, and how they add to

visual comfort and aesthetic appeal within the residential interior.

3.8.7. Bathroom

Even though the bathroom is used by everyone in the

family, it’s still one of the most private areas of the home. It

often holds many small items, from medications to personal

hygiene products.

Modern bathroom designs include systems to organize

these items efficiently, ensuring that each family member has

their own storage space while maintaining privacy. Various

design options balance functionality and individual needs, as

shown in Figure 8a–g, which feature examples of bathroom

spaces and their furnishings.

Bathroom design considerations:

Key aspects to consider for bathroom design, especially

for storage, accessibility, and functionality, include:

• Cabinets and storage:

◦ Shallow cabinets on the wall above the sink are

handy for holding small items like toothbrushes,

toothpaste, razors, and makeup.

◦ Mirrors on cabinet doors provide more wall space

while being functional.

◦ Large cabinets on the wall can hold bigger items
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like hair dryers and tall bottles.

◦ Cabinets that lock ensure safety by keeping certain

items away from children.

◦ Drawers offer easy access and an organized, aes-

thetically pleasing appearance. Individual drawers

can be designated for each family member to store

personal belongings.

◦ Drawers offer easy access and a neat look. Each

person can have their own drawer for personal

items.

◦ Wall shelves or shelves inside cabinets are great

for storing toilet paper and other necessities.

◦ Using containers and dividers inside drawers or on

shelves helps organize more.

◦ Cabinets under the sink can store toilet paper,

shampoo bottles, and soap.

• Plumbing and fixtures:

◦ Water mixers should be placed near the entrance be-

cause they are used often and shouldn’t be blocked.

◦ The base and its valves should ideally be close to

the door and on an outside wall for easier drainage,

ensuring nothing blocks access.

◦ Sink mixers shouldn’t be under windows, so a mir-

ror can be put above the sink.

• Shower area:

◦ The shower can be placed behind the bathroom

door with a curtain around it, allowing two people

to use the space without getting in each other’s

way.

• Drainage types:

◦ Direct drainage bases are known as B, while bases

with refracted drainage are called S.

(a) (b) (c) (d) (e) (f) (g)

Figure 8. (a) illustrates the bathroom interior, highlighting the shower room’s design, layout, and the materials used. It stresses

functionality, water resistance, safety, and how it fits aesthetically into the residential space; (b) shows the arrangement of a rack, towel

rack, and sink rack in the bathroom, focusing on functional organization, material durability, ease of cleaning, and how it fits with the

overall interior design; (c) presents a side view of the bathroom area, highlighting the placement of items like shelves, towel racks, and

fixtures. It emphasizes ergonomic design, spatial organization, and aesthetic integration within the residential environment; (d) illustrates

the front view of the bathroom space, showing the placement of the sink stand, water mixer, and shower unit. It highlights ergonomic

placement, material choices, and how the design balances functionality, comfort, and visual appeal; (e) shows the consultation room

where the water distribution unit is, emphasizing its layout, accessibility, and how it fits into the plumbing system. It highlights functional

organization, safety, and how it matches the architecture and interior design of the house; (f) illustrates a consultation room with a

mirror and stair unit, highlighting spatial arrangement, functional connectivity, and aesthetic coherence. It emphasizes the integration of

design elements to enhance usability, comfort, and visual harmony; (g) presents the shower unit, emphasizing its design, material, and

ergonomic placement. It highlights functionality, water efficiency, safety, and aesthetic fit in the bathroom.

Bathroom Mirror:

A bathroom mirror can be a single large piece covering

the wall opposite the sinks or individual mirrors for each

sink, making the space feel bigger and wider.

Mirrors can have attractive frames to go with the bath-

room’s design. Also, plan for electrical outlets above the

sink for lights.

Mirrors can be installed with or without built-in light-

ing, depending on what the user prefers.

Figure 9a–f shows examples of bathroom mirrors and

their furnishings.

BathroomAccessories:

Bathroom accessories include things like towel hold-

ers, wipes dispensers, soap dishes, and toothbrush holders.

These can be made frommaterials like chrome-plated copper,

steel [36,37] or porcelain, or sometimes glass.
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(a) (b) (c) (d) (e) (f)

Figure 9. (a) illustrates a bathroom mirror paired with a water mixer, emphasizing ergonomic placement, material durability, functional

use, and aesthetic integration within the residential bathroom space; (b) shows a bathroom face washbasin with an accompanying cabinet,

highlighting functional arrangement, storage efficiency, material selection, and aesthetic integration within the residential interior; (c)

illustrates a bathroom setup featuring a mirror and sink with an integrated cabinet, emphasizing ergonomic design, storage functionality,

material durability, and aesthetic harmony within the residential space; (d) illustrates a bathroom area with a wardrobe, mirror, blender,

and decorative facial sink table, emphasizing functional layout, ergonomic placement, and aesthetic integration within the residential

space; (e) illustrates a bathroom setup featuring a mirror, water mixer, and a color-treated metal table, highlighting ergonomic placement,

material durability, functional use, and aesthetic integration within the residential interior; (f) illustrates a bathroom setup featuring a

mirror, water mixer, and gold-finished decorative metal elements, emphasizing functional placement, material durability, and aesthetic

enhancement within the residential interior.

When choosing bathroom accessories, it’s important to

think about how durable and practical they are, as well as

their shape, how well they match the design, and how their

colors fit with the rest of the bathroom.

Figure 10a–g illustrates examples of bathroom acces-

sories and their complementary elements.

(a) (b) (c) (d) (e) (f) (g)

Figure 10. (a) illustrates a bathroom mirror, emphasizing its placement, reflective quality, ergonomic height, and contribution to the

aesthetic and functional design of the residential bathroom space; (b) shows a bathroom towel ring, highlighting its functional placement,

material durability, ease of use, and integration with the overall design and aesthetics of the residential bathroom; (c) illustrates a bathroom

clothing rack, emphasizing functional placement, material strength, ease of access, and aesthetic integration within the residential interior;

(d) shows a bathroom paper towel holder, highlighting its functional placement, ergonomic design, material durability, and integration

with the overall aesthetic of the residential space; (e) illustrates a bathroom cotton towel holder, emphasizing its functional placement,

ease of use, material suitability, and aesthetic integration within the residential interior; (f) shows a bathroom soap holder, highlighting its

functional placement, material durability, ease of use, and aesthetic compatibility within the residential space; (g) illustrates a bathroom

toothbrush holder, emphasizing its functional placement, hygienic design, material suitability, and aesthetic integration within the

residential interior.

The study offers a short theoretical introduction to some

home space enhancements made from mineral products, aim-

ing to pinpoint key design points for their preparation and use.

It used descriptive and analytical methods to look at factors

affecting residential [38] architectural spaces and suggested

a simple way to classify home architecture enhancements

based on how they are used, how they look, and where they

are located.

Also, the study investigated the basics of home space

design and how to integrate certain product enhancements,

using examples from real homes, displays from manufactur-

ing companies, and designed prototype enhancements [39,40].
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The study ended with findings that highlighted important

considerations and gave practical advice for designers and

practitioners.

4. Conclusions

4.1. Functional and Environmental Compati-

bility

The study confirms that the design of residential prod-

uct enhancements must ensure form, function, and the envi-

ronment all work well together. Materials, proportions, and

spatial dimensions should fit with the home’s structure to

promote comfort, safety, and easy movement. Special atten-

tion should be paid to stable suspended elements, durable

exterior materials, and good drainage to make the product

last longer and adapt to the environment.

4.2. Cultural and Aesthetic Integration

Good design must consider respect to the cultural, tra-

ditional, and religious values of users while keeping things

visually and functionally consistent. Product enhancements

should match the home’s furniture, colors, and decorations.

Using warm or cool tones thoughtfully, based on which way

the building faces, and choosing matte or non-reflective fin-

ishes supports both cultural sensitivity and visual comfort.

4.3. Material Selection and Practical Applica-

tion

Designers should focus on materials that don’t burn

easily, resist moisture, and are easy to clean—like stainless

steel, painted steel, and aluminum—especially for kitchens

and bathrooms. The arrangement and placement of product

enhancements should not block movement or access, and un-

used spaces should be used efficiently. These things together

help develop sustainable, safe, and culturally appropriate

design solutions for homes.
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