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DESIGN OF AN INNOVATIVE KITCHEN SYSTEM
FOR PEOPLE WITH PHYSICAL DISABILITIES

Adina BANCILA, Congtantin BUZATU
Transilvania University of Brasov, Romania

Abstract. Taking into consideration the special needs of people with physical disabilities, this paper presents an
innovative design of an adaptive kitchen system. The components of this system are described and an experimental case
is considered in order to compare this innovative system with the classical kitchen model.

Keywords. adaptive, design, physically disabled people

1. Introduction around, would bring the users self-respect and
The understanding of the complex process ofconfidence in themselves [3].
disablement has been gradually but significantly A well arrangement of the kitchen consists first
transformed, ever since the middle of the lastof all in achieving an economy of movements, so as
century, from an individual medical problem to a user can be able to reach most of the needed objects
major socio/political issue with implications for only by the move of his arm (the objects are thus
society as a whole. Led by disabled activists in theplaced in the action radius of the arm). The ideal
1960s [1] this transformation has resulted in adimensioning of the room is the one that allows the
general recognition that people with impairmentsplacement of furniture and appliances so they can
whether physical, sensory or cognitive and labelede used in best conditions avoiding unnecessary
“disabled” experience a range of environmental andnovements [4].
social barriers that inhibit their active participation
in the economic, political and cultural development2. Designing for people with special needs
of their communities. It is also widely The modern direction regarding the design for
acknowledged that this exclusion is manifest in thephysically disabled try to eliminate the limitations
design and construction of physical and culturalas much as possible. The objective is a better life
infrastructures [2]. for people with special needs, a better working
Taking into consideration that people differ in environment for those who help them, and a better,
size, age, and ability the design should adapt téonger term solution for managements that invest in
these differences and the resulted products shoulithe facilities.
accommodate a wide range of physical abilities and  The fulfillment of requirements is ensured by
impairments. Thus, in order to determine a goodcross-disciplinary collaboration. It involves users,
relation between the demands and the performancexcupational therapists, physiotherapists, doctors,
of the products or of the living space the user’sarchitects, engineers and public authorities in the
needs should be first considered. A logical approaclkentire process — from development until the
to workspace design that meets the needs gfroducts are in use. The result takes into
everyone is what the designers known as “universatonsideration such diverse issues as respect for the
design” and it calls for the products adapting toindividual, the opportunity for rehabilitation,
people and the other way around. regulations on working environment, precepts of
By studying the characteristics of individuals, it hygiene, environmentally friendly production and
can be determined the interaction between usergnvironmentally safe disposal of used products.
products and functional systems. The phrase “universal design” refers to the
Considering all the above, this paper proposes design of products and environments that are usable
kitchen system that would help users with physicaby all people, to the greatest extent possible,
disabilities — users in wheelchairs especially — carrywithout the need for adaptation. Advocates of
on their daily activities facing less constraints. Touniversal design acknowledge that poorly designed
be able to make their own meal, or only to helpproducts and environments are discriminatory and
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disable large sections of the population at various The top cabinets are mounted to high on the

stages in the life course. People with impairmentavall so they have to be placed at a lower position

and older people are particularly disadvantaged.[2].and also they should allow height adjustment to the
Nowadays, new and revised built environmentcountertop surface.

instruments are developed that include more focus All the objects on the kitchen should be

on specific disability populations, incorporation of positioned within comfortable reach for a seated

all “universal design” principles, as well as attentionperson, so as unnecessary movements are avoided.

to psychometric quality and measurementlt should be developed a kitchen system that moves

specificity [5]. around the user that adapts to the user’'s needs.
Developing a well functional room system for

people with low mobility possibilities is, of course, 4., |nnovative kitchen system design

a complex task. The solutions should take into  An innovative kitchen model was proposed in

consideration three clearly defined and importaniyger to provide good adjustability of the elements,

elements. The products must cover the needs Qf ensure passage and turning space for the user and
users as well as the needs of the persons carn&gasy access to workstations

them. Also, the solution should adapt to people an The general dimensions of the whole kitchen

not the other way around. system were selected so it would fit most kitchens.
The presented model has 2500 mm length, 2000 mm
width, and 1750 mm height (Figure 1). The pieces
come separately, though, so they can be positioned
ccording to the needs of each users or each room.
Also, it is recommended that the pieces formed
an L shape, in order to ensure continuity to the
Ebunter top and easy access to workstations.

3. Redesigning kitchen space for peoplewith

low mobility

Regarding the user, meaning the person wit
physical disabilities, the design should take care o
a few features:

— Independence: the system should enable the us
to maximize his or her abilities and perhaps to
require less personal assistance.

— Flexibility: the system should be adjusted and
positioned for the individual user walking or
sitting.

— Safety: the strength and durability of the system
should create a safer environment.

— Comfort: contact surfaces should be soft and
warm and combined with the correct positioning
should provide the highest level of comfort.

The usual kitchen furniture does not match the
needs of a physically impaired person. That is not
just because the dimensions of the furniture pieces
(i.e. heights of the worktops) do not suit the user,
but also because the floor cabinets make the acce~~
to worktops harder for a user in wheelchair. The tof

cabinets are too high on the wall for a comfortable ] J
reach from the seating position. Thus, there ar¢
needed some modifications from the pieces oi D @

@)

furniture used in usual kitchen models. D H
At first, it should be provided leg room under i

the worktop, for better working conditions for a £k ﬁ
seated person. Also is better to position the

1750

worktops at 700 mm above the floor level rather ® 5 g
than the usual 800 + 900 mm. But taking into
consideration that usually a physically disabled

Sy = =N K

person is assisted by a career, the worktop shoul
provide adjustability to a height suitable for a - 1400 -
standing person. So a height adjustable worktop is . -
best in a kitchen system for impaired persons.

Figure 1. Kitchen system general dimensions
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4.1. The counter top But because for a user in a wheel chair or with

The counter top comes in two different pieces:low mobility to slide the door from one side to the
one assigned to the cleaning area and one for thaether would be easily than opening it, for the doors
cooking area. Thus, the users have the possibility abpening was chosen a sliding system.
adjusting their high separately. The height
adjustment is realized due to a manual screw-nut
mechanism, (Figure 2), which allows the counter
top to be raised from the height of 700 mm fixed for
a seated user to a height of 850 mm suitable for a
standing person.

In order to enable the height adjustment in the
washing-unit zone a flexible feed/waste system is
necessary.

The counter is designed without cupboard
under it, thus allowing leg room under and
providing a better working position for the seated
user, but also used as supplementary turning space(

Figure 3. Wall cabinet dimensions

Also, the cabinets have a pulling down system
Figure 3) which allows them to be lowered to the
counter top high and broth to front. This is possible
due to a pneumatic system mounted to the back of
| the cabinets (Figure 4).
The counter top is designed without cupboards
under it, so the oven was also mounted in an
5, adjustable wall cabinet (Figure 5).

1600

0%

440

&5

Figure 4. Wall cabinet pulling down system

I 1 )

Figure 2. Counter tops dimensions | 5

175

4.2. Wall cabinets ﬂ
Freeing the space under the counter top, the
storage place is unfortunately small. So, the storage
facilities are limited to the wall cabinets and floor
mobile storage units. @)
The wall cabinets provide storage place for = !
dishes and kitchen utensils, but also for food that -
does not need necessary refrigeration. o . o
Considering the fact that the kitchen system _ . e =
designed refers to people with disabilities, especially Figure 5. Oven cabinet dimensions
to people using Whee'lcha|r, the wall cabinets are4.3.ThetabIe
mounted at a lower height than the usual one. Thus; L . .
The table is pivoting, (Figure 6), allowing a

they positioned at 300 mm above he counter to o . . .
level, lower than the usual 500 mm height. Rso .turn, and it provides either a supplementary
working space or a place to serve meals.

475

24.15 ‘ 7
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——— 6. Conclusions

— In this paper an innovative kitchen design for
people with physical disabilities was presented. The
description of the innovative model was presented
along with its main components.

Compared to the classical kitchen model, this
innovative design brings, due to its adaptive
particularities, major improvements in terms of
a0 o independence, flexibility, safety and comfort of the
disabled person.

An experimental case was considered in order
to determine the efficiency of the system regarding
its adaptability and ease of use.

juy \_/ References
1. Nichols, P.J.R., Morgan, R.W., Goble, R.E.A. (1966)

18
T
Q|

200

385 = 350

405

HJ&.LP ] ] Wheelchair Users — A Study in Variation of Disability
Figure 6. The table dimensions Ergonomics Magazine, ISSN 0014-0139, vol. 9, issue 2, p.
131-139

5. Experimental work 2. Barnes, C. (2011)Understanding disability and the
. . . importance of design for alJournal of Accessibility and

. In _order_ to deterr_nlne the effICIency of the Design for All, ISSN 2013-7087, vol. 1, issue 1, p. 55-80

innovative kitchen design, a group of ten persons. Jarosz, E. (1996Determination of the workspace of

with different physical disabilities was asked to  wheelchair users.International Journal of Industrial

Compare |t W|th a Classical kitchen modell Each Ergonomics, ISSN 0169-8141, vol. 17, issue 2, p. 123-133

4 Karp, G. (2009).ife on Wheels: the A to Z Guide to Living
person gave a note between 1 and 10 to every Fully with Mobility Issues 2 ed., Demos Medical

component part of the innovative design  pypiishing, ISBN 978-1-932603-33-0, New York, USA
considering its adaptability to his or hers disabilitys. Gray, J. A., Zimmerman, J. L., Rimmer, J. H. (20BR)it
and its ease of use. The results of the experiment are environment instruments for walkability, bikeability, and

; ; recreation: Disability and universal design relevant?
shown in Figures 7 and 8. Disability and Health Journal, ISSN 1936-6574, vol. 5,
issue 2, p. 87-101

B ClasicKitchen

4 | | ] | ®CounterTop

B Wall Cabinet

w

H Table

~

N

1 2 3 4 5 6 7 8 9 10

Figure 7. Adaptability of the system

7
B Clasic
1 1 ] ® Countertop
= Wall cabinet
| HTable
T T T T |
5 6 7 8 9

10

1 2 3 4

Figure 8. Ease of use of the system
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