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Abstract

The Faculty of Biomedical Engineering was founded two years ago. In the course of the cooperation between the Department
of Design Strategies and New Technologies in Architecture, a research project focused on the functional and surface man-
agement of the new Faculty was implemented. The main scope of the research was the analysis of the functional needs of
particular departments that make up the new Faculty; accordingly, the paper describes the conducted research and the final
conclusions.

Streszczenie

Dzieki wspolpracy naukowej Katedry Strategii Projektowania i Nowych Technologii w Architekturze na Wydziale
Architektury Politechniki Slaskiej z Wydzialem Inzynierii Biomedycznej Politechniki Slaskiej, zostal przeprowadzony pro-
jekt badawczy, majacy na celu opracowanie programu funkcjonalno-powierzchniowego dla siedziby nowego Wydzialu.
Glownym elementem badan bylo poznanie oraz analiza potrzeb organizacyjnych poszczegdélnych Katedr wchodzacych
w skiad Wydzialu. Niniejsze opracowanie zawiera opis przebiegu badan oraz wnioski koficowe. Wydzial InzZynierii
Biomedycznej jest nowo powstalym Wydzialem Politechniki Slaskiej. Skiada sie on z czterech Katedr. Tworzenie sie
Wydzialu a wraz z nim nowych kierunkoéw ksztalcenia studentéw w planowanych nowoczesnych laboratoriach i pracowniach,
stal si¢ powodem staran wladz Wydzialu IBM o nowy budynek. Stad, wyprzedzajac plany i decyzje dotyczace siedziby
Wydzialu IBM, podjete zostaly kroki badawcze majace na celu opracowanie wstepnego programu funkcjonalno-powierzch-
niowego dla nowego lub adoptowanego budynku. Wstepem bylo podjecie badan przedprojektowych, ktore mialy na celu
rozpoznanie potrzeb uzytkownikéw Wydzialu z uwagi na specyfike i specjalizacje poszczegélnych Katedr oraz technologie
proceséw laboratoryjnych. Efektem konicowym jest propozycja programu funkcjonalno-powierzchniowego dla Wydziatu.

Keywords: Functional and space program; Users’ needs analysis; “Ideal” ergonomic model for new functions.

1. INTRODUCTION offering courses in a new field of engineering, requir-
ing state-of-the-art laboratories and workshops
evoked the need for a new separate building. Hence,
before definite decisions and plans concerning the
seat of the new Faculty were made, studies on the
functional and floor area use program were run to
construct a new building or adjust one of the existing
University facilities. The first steps involved some fea-
sibility and pre-design studies to detect the future
users’ needs in view of a specific nature of particular
departments and laboratory process technologies. The

The Faculty of Bio-Medical Engineering is newly
founded. It consists of four departments:
Biomechanics and Rehabilitation Engineering,
Computer Science and Medical Equipment,
Biomaterials and Medical Products Engineering and
Biosensors, Medical Apparatuses and Biomedical
Signals Processing. Currently the Faculty is set in sev-
eral buildings: The Mechanical Engineering, Mining
and Geology, Automatic Control, Electronics and
Computer Sciences. The creation of the new Faculty
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outcome was a proposal of a functional and floor
area use program, resulting from the cooperation
between the Department of Design Strategies and
New Technologies in Architecture headed by
Professor Elzbieta Niezabitowska and the Institute of
Engineering and Biomedical Materials at the
Department of Biomedical Materials headed by
Professor Jan Marciniak and experience in quality
analyses and methods of deriving information about
users and their specific needs [1], [2], [3].

The studies were conducted based on acknowledged
research and world-recognized patterns in program-
ming and quality analyses [4]. The authority in this
field is DEWG design office which has been conduct-
ing quality analyses and studies on the improvement
of the functioning of educational institutions [5], [6].
Programming pre-feasibility studies had the form of
case studies and were conducted in two stages, with
the participation of 3™ and 4" year students
(Students: Aneta Nosal, Sabina Mrowinska, Joanna
Kujda, Simon Mrowiec (2008/2009) under the direc-
tion of D. Winnicka-Jastowska). The first stage was
accomplished in the academic year of 2008/2009 and
concerned devising the functional and surface man-
agement program for laboratories and within the
framework of concept of the model. The report from
this stage was complied as the authors’ own work
within the framework of the research project: “Users’
needs as the main factor of shaping the quality of the
built environment” conducted at the Department of
Design Strategies and New Technologies in
Architecture. Stage Il was completed in the academ-
ic year of 2009/2010 and concerned the program for
other functional zones of the Faculty (Students:
Marcin Jamroz, Przemystaw Spadio, Michatl
Szafarczyk, Filip Gotasz, Monika Zygon (2009/2010)
under the direction of D. Winnicka-Jastowska). Both
stages were supervised under the subject of Design
Strategies taught by the author of this paper.

2. SCOPE OF RESEARCH

The scope of the research, first and foremost, was to
examine the organizational scheme of the new
Faculty. The Facultys authorities made a detailed
description of the organizational structure of four
Departments available, including the number of
employees at particular organizational units. Next an
inventory of currently used rooms and facilities was
conducted, as well as inspection of technological
aspects of research and teaching activities that utilize
specialist equipment.
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The next steps of the programming involved the
investigation of users’ needs by means of interviews,
development of ergonomic models, conceptual solu-
tions for specific laboratories, and, successively,
administration and office rooms occupied by the
teaching and research staff, classrooms, lecture
rooms and public zones functions. Also, issues con-
nected with the location of the building were consid-
ered and elements of its image determined. The
above mentioned tasks were divided into two stages:

Stage I- general examination of the users’ needs and
preliminary determination of the demand for space,
followed by:

e Detection of the users’ needs in the course of
meetings and interviews;

* Getting acquainted with the fields of science,
research processes and laboratory technologies
used by particular Departments;

* Devising basic ergonomic patterns of space utiliza-
tion concerning laboratories, studios and their
equipment;

* Focus meetings with the faculty staff to discuss the
proposed solutions.

Stage Il-construction of the functional and spatial
program for the new Faculty, including:

e Determination of functional links between the fol-
lowing spatial zones: public, office, administrative,
didactic, laboratory, ancillary and supporting facil-
ities;

* Devising the functional models of public zone,
office zone, didactic zone and administrative zone.

3. METHOD OF DATA ACQUISITION
AND PROCESSING REQUIRED FOR
THE CREATION OF THE FUNCTIONAL
AND SPATIAL PROGRAM

This project is experimental and is to be used for
research; however, the collected and compiled data
render a credible materials constituting an important
component of the functional and spatial program for
the new Faculty. Programming is an essential step
that should precede the design stage. Currently in
Poland there are not any specific standards and
detailed indices to be used in the design of universi-
ty buildings. Nevertheless, such standards are com-
monly applied for example in the USA and Great
Britain. Hence, an attempt to formulate a prelimi-
nary program for the seat of the new Faculty of
Biomedical Engineering, which will certainly provide
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valuable experience in the search for best solutions.

The grounds and input for the research is the identi-
fication of basic groups of users and their organiza-
tional and social needs. The description of the
Facultys organizational structure with division into
organizational units and the number of their users
provided supportive material. Next, the users and
their activity types were depicted , as well as their
organizational needs and, what is of special impor-
tance nowadays - their social needs. In the past years
this factor was not taken into account in the design of
university buildings. These days other fields of sci-
ence, such as sociology and environmental psycholo-
gy offer better insight into social issues and support
architects in their design solutions [8], especially as
far as human requirements, such as the needs of pri-
vacy and territoriality, isolation and cooperation are
concerned. Students constitute the biggest group of
university buildings users, with their specific needs
that change the image of a modern university facility.
An important element in the conducted research
work was the consideration of students’ organization-
al and social needs.

In case of any design that will house an institution, it
is essential to understand the objectives of its activity,
modes of operation and planned or predicted organi-
zational and technical and technological changes.
Organizational changes are of great importance and
they should translate into the manner in which space
is shaped. Forecasts of further development of orga-
nizations such as university units, faculties etc. have
an impact on design assumptions. Yet, it is spatial
solutions that determine the efficiency of current and
future functionality of a given organizational struc-
ture. It is also vital to assume the number of users of
the designed building. The quantity of the users is
subject of change in the whole life cycle of the build-
ing: it may increase or decrease and change its pro-
portions. Nonetheless, an approximation is important
as it enables the formulation of a strategy of efficient
space management of the facility, for example, if the
number of students declines, some class rooms, lec-
ture rooms or even parts of the building may be
leased. On the other hand, if the number of students
or teaching staff increases, some space reserves
should be available, so that the surplus of space that
occurred in some periods of the functional life of the
building could be rented or utilized for organizing
such events as conferences or exhibitions.

Another cognitive step in the discussed research is to
determine appropriate teaching and learning condi-
tions. The starting point are the curricula and knowl-

edge of the manner in which classes, lectures and
workshops for students are conducted. It should be
remembered that every university, and even its par-
ticular faculties, have specific spatial requirements
and functional types of facilities; beside class rooms,
lecture rooms or seminars, there are others specific to
a given field of study, such as laboratories or studios
equipped with devices and aids typical of a given fac-
ulty. In the case of the Bio-Medical Engineering
Faculty these are laboratories and work rooms used
by students during instruction hours and by the
research and teaching staff. Each of the four Faculty
Departments has its specialist equipment set-up in a
specific technology line and having specific dimen-
sions, which is very important in designating the size
and proportions of rooms. (Fig. 1). Therefore, it was
necessary to conduct the site inspection of the exist-
ing specialist facilities. For each of the inspected facil-
ities photographic inventory was carried out as well as
general physical measurements taken. The required
data included: basic dimensions — length and width,
examination of the equipment and technology line, as
well as information on the type of activity and man-
ners of equipment use and operation. The informa-
tion was collected from interviews with the users
(both university staff and students) and from the in-
situ inspection with participation of all parties con-
cerned. In each room photographic documentation
was taken, which was helpful in making records of the
equipment and its arrangement. The interviews also
involved the assessment of the facilities in terms of
size, functionality and equipment, enabling the for-
mulation of conclusions valuable for devising an
ergonomic model of an “ideal” new room. The infor-
mation obtained from university staff also included
functional connections among laboratories and the
sequence of their use in the teaching process typical
of a certain study line, for example: seminars that
introduce students to laboratory classes, in order to
consider the functional need of their proximity.
During the in-situ inspection data on specific require-
ments and technical conditions that the facilities
should fulfil was also collected: micro-climate, light-
ing conditions (exposure to sunlight or location ori-
ented to the north due to the need of providing lower
temperature and elimination of the access of sunlight,
or additional lighting of work-stands, etc.), allowable
noise emissions levels and vibrations (evoked by some
equipment, as well as their potential negative impact
on other precise apparatuses, for example on elec-
tronic microphones), allowable ambient temperature,
ventilation, air-conditioning, etc.

3/2012 ARCHITECTURE CIVIL ENGINEERING ENVIRONMENT 43



D. Winnicka-

Detailed interviews with the teaching and research
staff were conducted to obtain information necessary
for designing new laboratories and work rooms, to
enable precise determination of the technological
aspects of work stands and the space required.

After the analytical and data collection phase, the
next step was focused on devising ergonomic models
of “ideal” new rooms. On the grounds of information
and criticism derived from the staff it was possible to
devise best solutions concerning the spatial arrange-
ment and square area of the planned facilities, taking
into account the modularity of the facilities to facili-
tate the transformation of schematically drawn solu-
tion to specific design solutions (Figs. 2, 3).

Next, focus meetings were arranged with the univer-
sity staff to discuss the proposed solutions of labora-
tory functions. Such meetings are held in small
groups consisting of carefully selected people who
can contribute to the rectification of the proposed
solutions. Staff members representing the four
Faculty Departments also actively participated in the
process of devising model solutions concerning office
space and facilitating the adoption of the most suit-
able ones in terms of the Facultys organizational
needs. Stage I was finalized by correcting the draw-
ings and schemes and preparing the draft of the pro-
gram.

Stage II involved the preparation of model solutions
for particular zones of the building — see (Fig. 4), in
consideration of a specific nature of a given study line
and currents spatial needs and requirements for the
zones. The outcome was a model functional and spa-
tial scheme for basic zones of the building.

On the bases of the functional and spatial program
for the Faculty of bio-Medical Engineering a MSc.
thesis and diploma design was completed in the aca-
demic year 2010/2011 entitled: “Architectural con-
cept of the Faculty of bio-Medical Engineering,
Silesian University of Technology, Gliwice” [9]. The
building was planned to be located at the intersection
of Akademicka and Skfodowska-Curie Streets. The
functional and spatial layout is a response to the con-
clusions drawn from the programming stage. The
concept of the new building provided the creation of
common space for three separate functional blocks:
didactic, administrative — office and laboratory zones.
The public zone is constituted by a modern atrium
serving the following functions: representation, rest-
ing space, meeting and social contact space in accor-
dance with the DEGW “Learning Landscape” guide-
lines [5].

The design concept is a response to the current needs
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of the students and staff of the Faculty of Bio-
Medical Engineering, as an effect of studies on the
foredesigns of DEGW office [5] and up-to-date
trends concerning the programming and design of
functions that university facilities fulfil [10]. The view
of the ground floor and visualization of the building
are shown in Figs. 5 and 6.

4. CONCLUSIONS

4.1. Research and cognitive aspect

The detection of the functioning rules of a future
building in consideration of didactic, research and
development and social processes that it houses con-
tributes to the formulation of elaborate functional
and spatial program for the newly designed building.
The complexity of laboratory technologies utilized by
particular Departments requires profound pre-
design analyses, without which it would be practically
impossible to design the research and laboratory
zones that make up essential parts of the Faculty
building. The visits and in-situ inspections in the
existing Departments explicated and enabled the
understanding of the essence of the processes
involved in the teaching and research activities of the
Faculty staff. Interviews with the Faculty staff also
indicated different modes of student instruction in
comparison with, for example, the Faculty of
Architecture, specific to the field of study, which,
surely, have a definite impact on the shape of the
interior space and functional solutions (for example:
location of seminar rooms in the vicinity of laborato-
ries). Accordingly, it may be concluded that every
type of a university and its particular faculties should
fulfill the requirements specific to a given field of
study. Thus, design templates cannot be used. This
applies to the majority of functional zones and types
of rooms in university facilities, as substantiated by all
analyses of existing university buildings carried out by
the author of this paper, revealing frequently occur-
ring errors in the understanding of specific features,
field of study and the associated activities. The pre-
design analysis discussed in the paper was also made
to “try out” data collection and processing methods
and to propose and select best solutions.

4.2. Educational aspect

Some students are deeply interested in research the
methodologies, quality analyses of buildings and pre-
design analyses. Due to participation in research pro-
jects students of architecture could get better insight
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into the essence of the architectural profession and
develop useful analytical skills. Undoubtedly, their
knowledge about users’ needs improved and they
found it easier to comprehend users’ needs and
requirements. The discussed studies included focus
meetings and interviews which presented opportuni-
ties for learning about users’ preferences. The pre-
sentation of design options and discussions offer use-
ful training preparing students for future negotia-
tions with investors. In the course of the discussions
certain aspects of crucial importance to the planning
and investment design processes are revealed.
Students’ involvement in research projects makes
them sensitive and alert to many design problems and

. Figure 1.
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General mechanics and materials strength laboratory. Exemplary elaboration — the current state, ergonomic “ideal” models and
explanatory remarks to the design. Aneta Nosal, Sabina Mrowinska, Joanna Kujda, Szymon Mrowiec — fourth year students super-
vised by D. Winnicka-Jaslowska in the academic year of 2009/2010

3/2012 ARCHITECTURE

CIVIL ENGINEERING

ENVIRONMENT

45

ARCHITECTURE



D. Winnicka-Jastowska

LLABORATORY FOR TESTING OF MECHANICAL ISLITUTE P8 EOG N
PROPERTIES OF BIOMATERIALS AND IMPLANTS ) =
GENERAL VIEW - EXISTING STATE ERGONOMIC MODEL T s

._i

- . w i
ko ity na vty T T - e a
1] Tk e b M A
e ’
heira o £ s et
p e T . I
bt st sradorra ke e ok | :
[ ———
F Kl
[ —— - g
Tkt ' ]
Jrmpr—— 3 == L
oy d
TR RS, }
s - 48 L 1 |
T ;
[

| -

g A Tk 1 e
[ S -y
Ve e

e e —
s

LAYOUT

) MY 3 WA M

twaidodiiarie

EFUETE B

o eben e rendtionmy EE T
YTV [ FRCHRCTLY
Tz Ak Stk
 labric s oy e
- 1TCe CrTgtm Loy e by - Tery
2 Sy 8 W -
4 e P
wiunimandedcamiez L, QAT T Gt

Figure 3.

Strength test work room. Exemplary elaboration — the current state, ergonomic “ideal” models and explanatory remarks to the design.

Aneta Nosal, Sabina Mrowinska, Joanna Kujda, Szymon Mrowiec — fourth year students supervised by D. Winnicka-Jastowska in the
academic year of 2009/2010
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Analyses of the arrangements of selected types of didactic rooms. Elaborated by Filip Golasz — third year student supervised by
D. Winnicka-Jastowska in the academic year of 2009/2010
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MSec. thesis — diploma work. Projection of the second floor. Author: Gmytrasz K. Supervised by D. Winnicka-Jastowska. Silesian

University of Technology, Gliwice 2011

Figure 6.

MSec. thesis — diploma work. View of the atrium. Author:
Gmytrasz K. Supervised by D. Winnicka-Jastowska. Silesian
University of Technology, Gliwice 2011
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ORGANIZATIONAL SCHEME OF THE ARCHITECTUAL DOCUMENTATION OF
INSTITUTION CURRENTLY USED ROOMS AND FACILITIES
NUMBER OF EMPLOYEES PHOTOGRAFIC DOCUMENTATION

DIVISION INTO ORGANIZATIONAL UNITS

CONNECTIONS AMONG THE ORGANIZATIONAL TECHNOLOGICAL ANALYSES OF OPERATION
UNITS LINES IN LABORATORIES

DETAILED DETECTION OF GROUPS OF USERS PRELIMINARY DETERMINATION OF THE
AND THEIR NEEDS DEMAND FOR ROOMS AND THEIR FLOOR

AREA

: ! o

GRAPHIC ANALYSES, FUNCTIONAL
DEVISING MODELS OF “IDEAL CONNECTIONS AMONG OTHER ZONES IN

LABORATIRIES IN CONSIDERATION OF THE BUILDING
USERS’ NEEDS AND PROCESS TECHNOLOGIES

Figure 7
Conceptual diagram of the pre-design analysis. Author: D. Winnicka-Jastowska
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