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Abstract: Insufficient available space on the floor level is an ever-present problem in interior design,
especially when designing areas where several functions have to be performed in the same small area. The
bedroom of a student usually includes a bed, study table, and storage furniture separately arranged on the
floor level. Although such a solution can function well for large spaces, it causes many problems related to
mobility, poor use of space, and limited adaptability in smaller spaces.

Although modern solutions in compact furniture try to solve the problem of decreasing room size, they
only solve the problem by treating furniture as isolated pieces of furniture inside the room instead of
furniture as integral components of the spatial arrangement. The study thus looks into another option of
moving vital functions from the floor plane to the wall plane through transformable wall furniture systems.
Based on the model of a student’s bedroom as the example of an efficiently organized small interior, the
investigation considers the potential integration of sleeping, storage, and studying functions into one wall
system with a focus on the creation of working spaces necessary for studying.

With the help of literature analysis, case studies, and the evaluation of spatial performance in traditional
arrangements versus wall arrangements, the study shows how wall furniture systems can benefit
movements and organization within the interior space without changing its size. The research finally
demonstrates how furniture should not be seen only as an object inside a room, but rather as a part of
interior architectural space planning.

Index Terms - Wall-integrated furniture, Transformable furniture, Small interiors, Space optimization,
Space efficiency, Design of student dorms, Multi-function furniture.

|.INTRODUCTION

A shortage of floor area is a recurring problem in interior design, especially where a space needs to
accommodate several functions. Traditionally, sleeping, studying, and storage facilities have been
provided as distinct floor components. While feasible in large rooms, this method tends to cause
difficulties such as inadequate movement space, poor use of the room, and lack of flexibility in smaller
rooms that are common in student bedrooms.

Although recent innovations in compact furniture have tried to solve the problem of furniture in shrinking
urban environments, the solutions have focused on designing furniture as an independent object in the
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room. Consequently, the furniture is not seen as part of the spatial configuration but as a complement to
the available floor space. The solution, therefore, remains largely incomplete.

The current study focuses on investigating a new direction for solving the problem by looking at the
possibility of transferring key functions from the floor level to the vertical wall plane through the use of
transformable furniture systems.

Taking into consideration the example of the student’s bedroom as a model of the compact interior space,
the focus of the study is on investigating the potential of the wall-mounted furniture systems in terms of
incorporating sleeping, storage, and study functions, emphasizing, in particular, the importance of
incorporating efficient working surfaces for the academic activity which implies intensive design work.

Within this analysis, the study seeks to reframe the understanding of furniture as an element that
interacts with a room but rather as a part of interior architecture that directly impacts spatial performance.
1LAIM

To assess whether a wall-integrated furniture system enhances space utilization and flexibility compared to
a traditional floor-based system in a compact interior.

IHI.NEED OF STUDY

o Small-sized rooms need to fulfill requirements of sleeping, studying, and storing in limited floor
spaces, making it difficult to organize space efficiently.

o The conventional way of furniture arrangement occupies large parts of the space, thereby causing
difficulties in moving around.

o Furniture components when placed separately create disorganized arrangements and inefficient
traffic movements.

o The declining sizes of urban rooms render the conventional furniture arrangements less and less
effective.

o A different approach of space planning is needed where the furniture helps in saving space.

IV.OBJECTIVES OF THE STUDY

o Identify deficiencies produced due to the conventional method of placement of floor-based furniture
in small student bedroom areas, specifically regarding mobility, obstruction, and wasteful use.

o Explore the advantages of separating sleeping, studying, and storage activities from the floor and
installing them on the walls to utilize the space effectively.

o Assess the existing designs of compact and convertible furniture to highlight their pros and cons
within small spaces.

o Gain knowledge about the daily habits of students and their study and storage requirements to
design according to real-world applications.

o Develop a rational wall-based furniture layout that will enhance floor area utilization and allow

multiple activities in one room.
V.RESEARCH PROBLEM

There is a necessity for small bedrooms for students to be able to sleep, study, and have storage facilities
in a highly limited area. Traditionally, furniture in these rooms has been arranged in a way that involves
placing sleeping, studying, and storage functions as separate units located on the floor. This causes
problems with movement in the room, space utilization, and the lack of effective space organization. The
smaller the rooms become, the less suitable for them will become the traditional method of arranging
furniture.

Although there are existing approaches like using compact and modular furniture arrangements, these still
involve arranging furniture as separate units on the floor. Thus, the problem of floor clutter and the problem
of fragmentary planning is not solved.
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Hence, the problem of research is whether it is possible to solve the problem of inefficient space usage in
compact student bedrooms with the help of wall-integrated transformable furniture.

VI.RESEARCH GAP

Existing studies and furniture solutions for small rooms mainly focus on compact, foldable, or modular
furniture placed on the floor. These approaches reduce the size of furniture but do not change the basic
planning method where different functions occupy valuable floor area separately.

There is limited research that examines furniture as an integrated part of the wall and interior architecture
rather than as movable objects within the room. The potential of the vertical wall plane to accommodate
major functions such as sleeping, studying, and storage has not been explored in a systematic way for
compact student bedrooms.

This gap shows the need to investigate how wall-integrated, transformable furniture systems can reorganize
space more effectively and improve overall spatial performance beyond what traditional compact furniture
solutions achieve.

VI1.SCOPE OF THE STUDY

The current study addresses only the issues related to the design and study of wall integrated and
transformable furniture systems in small-size student residential rooms. Specifically, it deals with how the
accommodation of three basic functions — sleep, study, and store — through their movement from the
conventional floor furniture system towards the vertical wall could make a positive contribution to the
optimization of the room’s use and circulation.

The study will involve literature review, examination of the case of small interiors, investigation of
requirements for students’ use, and elaboration of the design project illustrating the practical possibilities
of the studied issue.

It will be limited to the sphere of spatial planning and furniture integration strategies, excluding structural
or mechanical alterations, as well as residential building plans.

VI .LIMITATIONS OF THE STUDY

The study will apply only to confined spaces and bedrooms but not to large residential spaces or different
kinds of people. This is a conceptual design project concerned with spatial arrangement and furniture,
which does not involve any specific construction designs and equipment specification.

It utilizes a literature review and analysis of previous cases, as well as analysis of how people use spaces
and functions, but it does not conduct much quantitative analysis in terms of ergonomics, structural
strength, and other technical characteristics because of the limitations of time and access to practical
examples of application.

In its focus, the project concerns itself only with sleeping, studying, and storing and disregards all other
possible uses of residential space.

IX. LITERATURE REVIEW
The review will be focused on the existing methodologies and furniture systems in terms of their application

for spatial design in compact interiors. The goal is to evaluate the extent to which modern furniture systems
can overcome space limitations in compact interiors and identify any shortcomings.
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9.1.Traditional Furniture Systems

Traditional furniture systems are based on floor-level planning, where individual functions, such as
sleeping, studying, and storing, are planned separately. Each item of furniture is placed independently
within a fixed area of the floor. Thus, in compact spaces, furniture systems lead to restricted movement
space and poor spatial organization. At the same time, the weight of furniture increases the burden on the

floor plane. furniture increases the burden on the floor plane.

2. MODULAR
FURNITURE SYSTEMS | oar mooe
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Fig. 1. Traditional furniture layout showing fragmented zones and restricted movement in a compact

room.

9.2.Modular Furniture Systems

The modular furniture system attempts to increase flexibility in planning by using flexible furniture items
that can be folded, moved, or transformed. For example, Murphy beds, folding desks, and furniture
combinations allow furniture systems to perform several functions in one product. However, furniture

systems continue to occupy the floor surface when unfolded and used.
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INDEPENDENT FUNCTIONAL ZONES

1. TRADITIONAL
FURNITURE SYSTEMS
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Fig. 2. Modular furniture with flexible use but floor still occupied.

9.3. Space Utilization for Compact Interiors

Space utilization methods that help increase efficiency by effective planning of layouts and using
multipurpose furniture can be adopted for compact interiors. However, such space utilization techniques
rely heavily on changes made to elements located on the floor and do not take vertical spaces into account.
Consequently, the problem of cluttering on the floor becomes inevitable in densely populated areas.

WALL-MOUNTED
SHELVES

Utilize vertical space
for books, decor,

and daily essentials

=

MULTIFUNCTIONAL
BED DESIGN
Under-bed drawers
provide hidden storage
without using extra

floor space

CLEAR FLOOR AREA
‘Open floor improves
‘movement, functionality,
and visual spaciousness

FULL-HEIGHT WARDROBE
Uses entire wall height

for maximum storage
capacity

Fig. 3. Fixed furniture layout showing limited space utilization in a compact interior.
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9.4. Furniture Arrangements Based on Walls and Transforms

Wall systems make it possible to move critical activities to the vertical direction, thus enabling a greater
level of openness in the interior. Such systems treat furniture as an integral element of the interior and
integrate the sleeping, studying, and storage functionalities within wall systems.

Fig. 4 .Usable floor area in closed vs active wall system.

Wall-Integrated Transformable Furniture: Spatial Performance Diagram

All primary activities deploy from the wall, preserving the floor as flexible space.
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9.5. User Behavior in Compact Spaces

User behavior in compact interiors highlights the need for efficient zoning and flexible furniture systems.
Activities such as studying for long hours, resting, and storage management require clear spatial

ACTIVITIES IN COMPACT SPACES USER NEEDS IN COMPACT INTERIORS

Efficient Zoning

Clear separation of activities
within limited space.
Flexible Furniture
Multi-functional elements
adapt to different needs.
Uninterrupted Movement
Open pathways ensure
ease of circulation.

5. User Behavior in Compact Spaces

User behavior in compact interiors highlights
the need for efficient zoning and flexible
furniture systems. Activities such as studying
for long hours, resting, and storage
management require clear spatial

ization and uni P ;
Analysis of user behavior supports the need
for integrated systems that reduce floor
clutter and improve usability.

STORAGE

2. RESTING

organization and uninterrupted movement. Analysis of user behavior supports the need for integrated
systems that reduce floor clutter and improve usability.
Fig.5 . User -based zoning: sleep, study, storage, circulation.

Final Observation
Existing literature and design approaches primarily focus on reducing furniture size or increasing

modularity, but they rarely redefine the spatial role of the wall. This creates a gap in exploring fully
integrated wall-based systems that can restructure compact interiors more effectively.
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X. CASE STUDY
10.1.Case Study 1 — Studio Drafting Table (Functional Load Study)
10.1.10bjective

To observe the utilization of drafting tables by design students and determine conflicts that may occur due
to overlapping functions while working simultaneously on one surface.

10.1.2.Existing drafting table photo

o Drafting Table Type A — Standard Studio Model

N
x,‘..‘ﬁ-ﬂ. ; ) b
Fig.6: Standard studio drafting table used for daily academic work.

Drafting Table Type B — Large Studio Model with Storage

Fig. 7: Larger studio drafting table with additional storage used in the same studio.

The two drafting tables are located in two separate buildings in Parul University; one in the PID Studios,
while the other is in the Architecture studios, but both had the same amount of surface clutter as both were
engaged in numerous activities on the horizontal plane.

IJCRT2605673 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 926


http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 5 May 2026 | ISSN: 2320-2882

10.1.3.0Observations

Students are observed engaging in drawing, computer work, tool manipulation, model creation, and
material storage on one drafting table surface. However, despite the size of the studio drafting tables, the
surface ends up being cluttered and uncomfortable for smooth operations.

10.1.4. Dimensional Study through 2D Drawings of Existing Drafting Table

-
- ‘ B 2.10"
1!_ 7” .
I = ] =
== = v = | =

:: ™~ :: o~ (3]

y 1!_6” = 1'_8" B 1

oon PLAN
ISOMETRIC VIEW SIDEELEVATION  ELEVATION

Fig. 8: Drafting Table Type A — Dimension study (plan, front elevation, side elevation).

=

1-8" 3
3 PLAN

=T

2-5
210

ISOMETRIC VIEW SIDE ELEVATION ELEVATION

Fig. 9:Drafting Table Type B — Dimension study (plan, front elevation, side elevation).
From the dimensional analysis, it can be confirmed that although there are variations in terms of size,
storage, and placement within various departments at Parul University, it is certain that both tables have

only one surface where all activities are carried out.

10.1.5.Spatial Demand and Surface Utilization Analysis

Activity Performed  Approx. Space Used Issue Observed Design Requirement Identified
Drafting / sheet work 900 x 600 mm Occupies entire surface Dedicated drafting zone

Laptop work 1-6" x 1'-2" Mixed with sheets Separate stable work level

Tool handling ~300 mm scattered  Random spread Integrated tool organizer

Model making Irregular area No flexible space Transformable clear zone
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Material storage On surface Causes clutter Vertical storage needed

10.1.6.Functional Load of One Horizontal Plane

The issue here isn’t with table dimensions; rather, it’s with relying on just one horizontal surface for
everything, which leads to issues like clashes, overcrowding, and bad body position.

Simultaneous Activities Conflict Created

Drafting + Laptop No visual focus
Drafting + Tools Reduced work area
Model + Sheets Mess and damage
Storage + Working Loss of usable space

10.1.7.Conclusion

Through analysis, the problem is shown not to be solved through enlargement of the table. This problem
results from the use of only one flat surface in design. Functional zoning and verticalization of the design
is essential.

X.1.8. Design Considerations Obtained

. Functional zoning

. Verticalizing the storage
. Convertible surface

. Tool placement

X.2 Case Study 2: Modular Furniture Showroom Study

10.2.1.Introduction

In this case study, the observation was carried out in a modular furniture showroom to explore the practical
application of furniture mechanisms that could optimize space utilization, provide accessibility, and
increase functionality in confined spaces. The case study aims to analyze the working mechanism in the
products instead of focusing on the different products available for consideration.

10.2.2.0bjectives of the Study

. To understand practical applications of transformable furniture mechanisms
. To gain insights into the mechanisms that enhance space accessibility

. To learn about how modular fittings minimize surface mess

. To examine the use of vertical storage

. To analyze how movement-based furniture increases functionality
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10.2.3.Mechanisms Seen in the Showroom

1) Magic Corner Unit (Corner Accessibility System)

Observation
The corner space is transformed into an easily reachable storage system through a pull-out tray system.

Spatial Implication

. Transformation of dead corner into usable storage space
. No bending or reaching to get items from corners

. Storage extends beyond cabinet boundaries when in use
Conclusion

Shows how spatial reclamation can be achieved through movement hardware.

P

Fig. 10: Magic corner unit

2) Tall Pantry Pull-Out Unit (Vertical Access System)

Observation
A tall vertical pull-out system maximizes vertical space by storing multiple racks at once.

Spatial Implication

. Use of vertical height rather than floor space
. Immediate access to all items in a single pull
. Reduced number of cabinets needed
Conclusion

Vertical movement reduces horizontal storage demand and improves accessibility.
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Fig. 11: pull-out unit Fig. 12: Sliding/Folding Shutters

3) Sliding/Folding Shutters

Observation
These shutters move by sliding and folding along their own plane without needing to swing.

Spatial Implications
Conserves circulation space in front of units Ideal for small corridors and small spaces

Conclusion
By removing door swings, it increases circulation space in small interiors.

4) Hanging Clothes in Corners

Observation
Clothes hanging system uses both rotation and pull down mechanism.

Spatial Implications

. Makes the inaccessible corner space useful for hanging clothes
. Minimizes unusable areas of space for hanging clothes
Conclusion

It uses the same idea of corner activation as the kitchen system.

Fig. 13: Hanging Clothes in Corners
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X.3 Case Study 3 — Observations on Movements of Transformable
0.3.1.0Objective of the Case Study

To understand how transformable furniture mechanisms like sofa-cum-bed and height-adjustable study
tables enable multiple functionalities, better ergonomics, and space optimization due to movement-based
design.

0.3.2. Sofa-Cum-Bed Mechanism

Observations

Sofa-cum-bed mechanism involves transforming furniture from being used for sitting into being used for
sleeping through the movement of pullout and folding system within the same space frame. Furniture can
be used as a sofa and bed without the need for allocating additional space for it.

Proofs
Multiple functionalities of a single furniture through horizontal movement.

Fig.14 : Sofa - cum bed
10.3.3 Height-Adjustable Study Table
Observations
Height-adjustable study table involves vertical movement in order to accommodate both sitting and

standing positions. It is possible to adjust the position of a single surface without having to change furniture.

Proofs
Multiple positions of ergonomics through vertical adjustment of a single surface.

SIMPLIFIED OPENING METHOD

= e
i & e

& s
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X.4 Summary of Case Studies

Case
Study

Case
Study 1

Case
Study 2

Case
Study 3

Subject of Analysis

Modular furniture
systems

Modular furniture
systems

Transformable
furniture components

Fig.15: Height-Adjustable Study Table

Major Observation Outcome

Overlapping functions make the desk

Detected horizontal overload
cluttered

Storage space is maximized by

; . . Recognized efficient spatial
incorporating corner, vertical, and

hidden spaces arrangements
Multi-functionality — of  furniture Demonstrated multi-
components by folding and adjusting functionality of individual
height components
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XI. Comparison of Two Approaches — Fixed Furniture & Integrated into the Walls
The same footprint but different furniture approach (referenced: foldable apartment system).
The wall-integrated furniture system enables the space to adapt in terms of function through transformation

by folding/sliding furniture and freeing up floor space. The fixed furniture system leaves all functionalities
constantly available at one go, taking permanent floor occupancy.

Parameter Wall-Integrated / Transformable Fixed Furniture

Spatial use One space - multiple functions MaMultiple functionsny uses, same time

Floor area Free whenever not used Occupied always

Circulation Freely accessible Limited mobility

Functional zones Overlap in time Overlap in space

Spatial efficiency Highly efficient Inefficient
TRANSFORMABLE SYSTEM FIXED FURNITURE SYSTEM
ONE SPACE -MULTIPLE USES (TIME BASED ALL FUNCTIONS PRESENT
TRANSFORMATION) SIMULTANEOUSL (SPACE CONGESTION)

ZONE LEGEND
- | KiTcHEN
[] oning
[ uvine
[ steepine
[ orrice

[ storace

Living Party Guest Slesp

CONCLUSION: SPACE FUNCTIONALITY IN SMALL INTERIORS IS A RESULT OF THE FURNITURE'S INTEGRATION WITH
THE INTERIOR SPACE, NOT THE SIZE OF THE ROOMS.

Fig.16: Comparison of Fixed Furniture vs Integrated Wall Furniture Layouts in a Compact
Bedroom Plan
XI1. User Requirement Analysis — Architecture / Interior Design Student

. Big and clean desk for drawing, laptop use, and model building

. Proper table height and seating capacity

. Wall shelves for storing drawing sheets, tools, books, and models

. Sleeping area without obstructing the workstation

. Flexible and adaptable furniture for efficient use of space

. Distinction between work and sleeping zones

. Quick and easy accessibility of tools and materials

. Adequate lighting and proximity of electric plugs for extended hours of work
. Adaptability to shift from studying and working to sleeping

O©oOoO~NOoO ol WwWwN -
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10. Minimal clutter despite confined room dimensions

XI1Il. DESIGN DEVELOPMENT

13.1.Concept Development

Small-sized student bedroom should accommaodate studying, drafting, making models, storing and sleeping
Problem statement: use of traditional furniture leads to inflexibility, congestion and inefficiency Goal:
achieving optimum usability in a small space Concept generation: Adaptive Furniture Integration System
Utilization of multi-functional and transformable furniture Focus on vertical storage and adaptable working
surface Activities-based approach to design

13.2.Spatial Design Approach

. Activity-based zoning: study, storage, sleep

. Study zone situated close to light source

. Vertical storage planned adjacent to walls

. Multi-functional furniture arranged around room perimeter
. Center left open for mobility and model making

. Provision of sufficient circulation despite small space

. Plan provides visual and spatial freedom

13.3.Furniture Integration System

Furniture Element Derived From Case Study  Purpose

Adjustable drafting/work table Observation of drafting table Sketching, laptop work, model making

Tall vertical storage units Tall wardrobe observation Maximum storage capacity
Sofa-cum-bed Transformable furniture study Rest and sleeping zone
Corner storage mechanism Magic corner study Optimum use of corners

Uninterrupted movement

pen central floor Comparative analysis .
and maximum usable floor area
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XIV. FINAL DESIGN PROPOSAL

14.1 Proposed Student Bedroom Layout — Dual Configuration Plan
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) 411" I

|
|

table 18" | | 2 | table | 18" |
|
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Fold down side || ' gn ‘ If
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L i
o Activity + Work + Dressing + Sleep (Expanded use) « Circulation + Free Floor Area (Resting

configuration)
Fig.17 : Dual configuration layout showing expanded work mode and free-floor resting mode.

Plan-Based Design Inferences

o The same footprint accommodates two different spatial situations without changing the position of
furniture

. Furniture placed along walls to ensure the continuous nature of the middle space

. Table designed to be set next to the balcony for maximum natural lighting

. A wardrobe, shelf, and dressing table all stored vertically along the wall

. Bed designed to fold horizontally into the wall space within seconds

14.2. 3D Views — Furniture Components

Fig.18: 3D integrated furniture :wardrobe, side-out dresser, murphy bed
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Integrated Furniture Components

(D) Overhead Storage Unit:

Utilizes full room height for low-frequency storage without increasing furniture footprint.
(2 Open Niche Shelf:

Acts as an accessible daily-use surface integrated within the storage composition.

(3 Pull-Out Dressing Unit (within wardrobe):

Concealed vertical module providing shelving and full-length mirror when extended.

(@) Horizontal Murphy Bed:

Transforms the resting surface into free floor area, enabling dual spatial use.

(5) Wardrobe Storage:

Tall vertical storage consolidated along the wall to avoid floor congestion.

Pull out dressing unit detail

|

e Pull-out dressing unit combines full-length

mirror and storage within wall thickness
without affecting circulation.

Closed

Open —
Shelving Mirror

Fig .19. pull-out dressing unit detail
14.3 3D Views — Drafting / Study Table Component
Element of the Integrated Study Table

1.Folding Drafting Table Top
This table top can tilt and fold to facilitate drafting and
writing tasks in one device.

2.Compact Floor Plan
Even when folded, the device will occupy little floor area
while ensuring sufficient working space when unfolded.

3.In-Built Storage Drawers

There are drawers beneath the table that enable the
storage of study materials without requiring additional
furniture.

4.Alignment with the Wall
This alignment guarantees that the room circulation is
not hindered by the device.

5.Flexible Functionality

The tilting feature makes it possible to perform drafting,

using the laptop, reading, and writing tasks. Fig.20: 3D study/drafting
table component.
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