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ABSTRACT Product design is a sophisticated cyclical process involving different stages, beginning from the problem
state to the product end, nested in the process. Also, in the process of design education, the form created
by the designer is subjected to various criticisms and is undergoing a change with function relation. The
multidimensional thinking skills have been gained to the students during design education cause unique
changes on the product. Depending on the dynamic developments, the self-renewing product forms deem
it necessary for the designer to be prompted from different sources. Although the factors such as areas of
expertise, user needs, production techniques, material choice, and form concern are effective in
determining the product identity, the designer presents innovative ideas and solutions to create a “magic
touch.” This magic touch would contribute identity to the product within this framework. These programs,
which contribute to the designers' abilities along with the development of design and analysis programs,
are positioned at different intersections in the product design cycle. This situation also has a significant
impact on design education. In this study, the effects of these programs, used at different stages of the
product design education, on the form were investigated. Moreover, strength examination of the design of
the table foot and flow simulation on the hair dryer end apparatus were determined. In two separate
multidisciplinary analysis studies, the change in characteristics of the product function with physical
interactions was shown. Along with the findings of this research, the contributions of analysis programs
on the design process, and the effects to product identity are explained through examples.

Keywords  Product Design, Product analysis, Identity of designer, Design Education,
Tasarim siirecinde multidisipliner analiz programlarinin kullanimi ve
tasarim egitimi acisindan 6nemi

0OZ Uriin tasarimu problem durumundan baslanarak iiriin sonucuna kadar siiren asamada i¢ ice gegmis
birbirinden farkli agamalar igeren karmasik bir dongiisel siiregtir. Tasarim egitimi siirecinde de tasarimci
tarafindan olusturulan form fonksiyon iligkisiyle beraber ¢esitli elestirilere tabi tutulmakta ve degisime
ugramaktadir. Tasarim egitimi siiresince Ogrencilere kazandirilan ¢ok boyutlu diisiinme becerisi {iriin
iizerinde 6zgiin degisimlere sebep olmaktadir. Dinamik gelismelere bagli olarak kendini yenileyen {iriin
formlari, tasarimcinin degisik kaynaklardan beslenme zorunlulugunu da beraberinde getirmektedir.
Uzmanlik alanlari, kullanici ihtiyaglari, iiretim teknikleri, malzeme segimleri, form gabasi gibi etmenler
tiriin kimligini belirlemede etkili olurken, tasarimer bu sinirlar gercevesinde iiriine kimlik katacak sihirli
dokunuglara imza atma cabasiyla yenilik¢i fikirler ve ¢oziimlemeler sunmaktadir. Tasarim ve analiz
programlarinin geligsmesiyle birlikte tasarimcinin yeteneklerine de katki saglayan bu programlar {iriin
tasarimi dongiisiinde farkli kesisimlerin i¢inde yer almaktadir. Bu durum tasarim egitiminde dnemli bir
etkiye sahiptir. Bu ¢aligmada {irlin tasarimi egitiminde olusturulan dongiiniin farkli asamalarinda kullanilan
programlarin form {izerinde olusturdugu etki incelenmeye ¢aligilmistir. Calismada masa ayagi tasariminda
dayanim incelemesi, sa¢ kurutma makinasi ug aparatinda ise akis simiilasyonu yapilmistir. Tki ayr
multidisipliner analiz ¢alismasinda iriinin fonksiyonunu gergeklestirecek 6zelliklerin  fiziksel
etkilesimlerle nasil degisime ugradig: gosterilmistir. Bulgular dogrultusunda analiz programlarinin tasarim
stirecine saglayacagi katkilar ve iiriin kimligine etkileri 6rneklerle agiklanmaya caligilmustir.

Ar_wahtar Uriin tasarumy, Uriin analizi, Tasarimci kimligi, Tasarim Egitimi,
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INTRODUCTION

Recently, the developing process for Form-Function relation has been launched as a new concept. Over
the years, the idea of dealing with future problems during the creation of design products has become
more important, and there is a need for working with new methods and techniques. Producing and testing
the designed products cause both time loss and increase the product cost (Karamangil, 2007). Therefore,
the importance of the work done before the production of the prototype is one criterion regarding both
businesses and the position and duties of workers. The continued progress in the areas of expertise
involving design products in various scientific branches is remarkable. Particularly, the development in
material science, electronic engineering, informatics technologies and the computational design field
has completely transformed design. Scientific developments experienced in different areas must reflect
the underlying design (Kecel & Togay, 2017) (Bayazit, 2013).

‘Design’ is a multidisciplinary process created by the amalgamation of many concepts. These concepts
are properly practiced by designers along with their imagination and experiences. The form of the
product undergoes a change of form when the designer realizes the results of the touches he or she has
made in all the stages in his mind for solutions based on problems or needs. Design activities provides
students to have experience of major profession, to see the applications of the field and to participate in
R&D and P&D activities (Tekerek & Tekerek, 2017). Although the effects in working conditions and
limitations, generated with the user’s needs, seem to be preventive at certain points, the evaluation of
different parameters is being experienced in various products bestow distinction and utility upon the
product (Kegel & Togay, 2017).

In determining the product features, the product form is determined by many criteria within the problem-
solving activity depending on the user needs. While making designs for various criteria, there is a need
to have a complex order in which people, from various disciplines, and different factors are intertwined
with each other. These facts indicate that many methods used in product design are still developing
(Kiiciikerman,1996).

The center of the components within the design processes has also changed in the contemporary
meaning. Finally, design is not only designer centered. This situation, as a requirement of the
environment of competition, is the result and innovation of the search for advancement of the process
of design upon itself. In this process, computer aided design inputs have now emerged from being new
and have constituted a significant strength. In the beginning, CAD was defined as a new technology that
replaced the drawing tools by many sectors, has gradually increased. In the contemporary sense, CAD
is evaluated as a component that feeds creativity and that affects the output of design beyond being only
a tool. On the other hand, the place and importance of CAD should be treated and interpreted with
extreme care. Robertson et al. said, “CAD has an important role to play, it is but one of many skills
needed for a complete design education, and it is one that is in danger of dominating the design education
process and the students’ conceptions of design” (Robertson et al., 2007).

Innovative applications and analysis programs, which are equivalent to the progress of computer
technology, are widely used in many areas. The optimization programs facilitate a designer's work in
many ways and contribute to the emergence of inventions with new ideas and improved designs
(Christiensen, 2009; Ambrosia, 2009). Particularly in the field of engineering, thermal changes, flow
effects, determination of displacement quantities, torsion, and resistance are made using programs with
a high percentage of physical change accuracy. Thus, the decision-making process is processed along
with resolving any system of thoughts designed before the production phase. Along with the contribution
of information technology, processes vary in many stages from modeling to simulation. The center of
gravity of the components in the design process has also changed accordingly. Thus, a linear model may
become prominent considering the traditional design process definition.

Currently, design programs become parametric and analysis systems adapt to the CAD software
infrastructure results in new design environment and tools. The effects of these programs and tools, used
often in Industrial Design education and applications, on design thought and practice have been
discussed for a long time. In addition to the deliberations in relation with CAD (Computer Aided Design)
and FEM (Finite Element Method), within this discussion, both the identity of the designer and
evaluation of parameters consistent with technical infrastructure contribute to adoption of a realistic
identity in the development of products, which serve the ultimate objective (Kegel & Togay,2017).
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On the other hand, design education is aimed at raising individuals who develop original thinking skills,
provide simultaneous use of knowledge and skill, and at the same time provide innovative solutions on
the product while responding to user needs. In this framework, problems such as problem solving,
critical thinking, innovative solutions are tried to be given to designers. With the common points of
various fields where the design process is fed, the students are brought to synthesis level and doing
product design studies with innovative thinking.

The effects of the analysis and touch that occurred during the formation of the form occurrence in design
process in the study were investigated and discussed in terms of design education. In this respect, a
system of thinking about the position of multidisciplinary analysis applications in the design cycle has
been explained through examples.

This research presents different examples of strength and flow analyses to demonstrate changes that
may occur in product form. Thus, the reasons for changes emerging along with the adaptation of various
examples in design education are approached using form-function. Thus, the first stage consists of the
design of a table-foot connection within the framework of strength analysis. In this design, the way the
loads on the table it affects the foot design has been investigated. The optimum design of the foot was
realized by revising the form structure. In the second stage, along with the flow analysis, the hair dryer
form was considered, the temperature and velocity distributions considering the working conditions of
the machine were examined, and then the effects of the designed blowing mouth were investigated.
These findings, along with the changes in the results of hot air distribution, helped make an optimization.
Thus, the "basics of incorporating analysis programs into the design process", which are fundamental to
the research, are discussed.

Within this framework, static stress module in the Fusion program and Fluent module in the ANSYS
program were used. In this study, a cycle that can calculate the relation between the limitations of the
technical parameters and the design decisions in the design process has been explained.

METHODOLOGY

Finite Element Method

The Finite Element Method is a process due to the division of physical environment into finite particles,
and then the determination of changes sought in the system by the behavior of these finite particles under
certain circumstances. The most important parameter needed to get accurate results at this stage is the
complete modeling of all parts along with the similarity of the product with reality. By using the finite
element method with various analyses, certain behaviors - just before the production - are observed
(Conle, 1997; Fatemi & Kurat, 1998; Taylor et al., 2000). In this research, the finite elements method
constitutes the basis of the Static stress module which was used in the analysis of table foot. Basically,
the geometry that emerges in mind in the design process that started with sketch drawing is transferred
to this model. Moreover, the changes occurring in the working environment of the product are analyzed
according to this method.

In the Finite Element Method, the solution steps establish the model, and thus, divide the system —whose
geometry is determined - into elements compatible with the desired result, the definition of the boundary
conditions, and external loads into the system and solution. The engineering problems intended to be
solved by the Finite Systems Methodology should consist of a finite number of separate elements
connected to nodes. If force displacement equations can be established for each element, they can also
be established for the entire system. Systems created using the finite element method can be constructed
using the time-varying or unchanging characteristics (Vural, 2009). Some package programs use the
algorithms of the Finite Element Method to solve the engineering problems of different disciplines such
as Ansys, Autodesk, Marc, Abaqus.

Finite Volumes Method

This method was used in the analysis of the dryer apparatus analyzed in the Ansys-Fluent module as
multidisciplinary analysis programs. Specifically, this method would be beneficial in the development
of fluid (water and air) based products. The ideas generated by the designer may produce results
concerning physical parameters, but this is especially difficult to predict in products with fluid
interaction. For this purpose, the replacement of the function based form sample to be presented on the
drying machine will also be concluded with this method.
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There are various methods for examining fluid motion. Calculation methods utilized to examine fluids
can be grouped into Computational Fluid Dynamics (CFD). In addition to Computational Fluid
Dynamics or CFD, the systems involving fluid motion, heat transfer and various related problems are
modeled and analyzed in computers (Versteeg & Malalasekara, 2007) (Ansys, 2011). This technique
has a very wide and powerful usage area in industrial and non-industrial application fields. CFD consists
of three basic steps: pre-process, solution and post-process (Cengel & Cimbala, 2008). The
preprocessing phase includes inputs made by the user to CFD programs for the solution of the fluid
problem. These are the definitions of solution domain geometry, separation of solution domain into sub-
elements and network formation, selection of the physical model, the definition of flow properties, and
determination of boundary conditions on elements (Ansys, 2011). There are three different techniques
in the solution phase. These techniques are Finite Difference Method, Finite Element Method, and
Boundary Element Method. The Finite Volume Method was found to be especially developed by the
formulations of the Finite Difference Method. The main steps of the solution step by the numerical
methods are the identification of unknown current values regarding simple functions, separation by the
implementation of approaches to the equations directing flow, mathematical operations, and the solution
of the sets of algebraic equations (Cengel & Cimbala, 2008). The final stage of the process is the
representation of the results obtained from the solution in various forms. These are revealed as a
demonstration of domain geometry and network structure, vectoral drawing, 2D or 3D drawings, particle
monitoring and colored prints (Versteeg & Malalasekara, 2007).

MULTIDISCIPLINARY ANALYSIS APPLICATIONS

Strength Analysis

In the context of strength analysis, the "table foot connection™ example has been processed, and the
process has been carried out for the innovative design of the foot in connection with a holistic table
design. Analyses started with the modeling of the foot connection and continued with the focus on the
effects of loads on the product. The aim is to make an optimal design depending on the physical
parameters before prototyping by considering strength, elasticity and displacement ratios. The design
process takes place in a cycle in which the user requirements are defined along with the data, the working
conditions and limitations restrain the design decisions, the answers and decisions are made by the
designer according to the analysis results, and the obtained analysis data influences form decisions.

Table-Foot Connection Design

Thus, for designing a foot connection for office furniture, the form both aesthetically completes the
product and exists in a sustainable structure consistent with strength relations. An office table design
was made on an aluminum alloy carrier system under static load. In this context, because of the pursuit
of a form, the product was subjected to static analysis in the basic structure consisting of 2 feet and
interconnection elements. The basic inputs for the analysis processes are given in Figure 1.

iPoetes oS Mo S Th S0t rormsd

Type of analysis Material definitions
Figure 1. Autodesk-Fusion Analysis process

The initial system of ideas of the designer is modeled and reflected into a program intended for the

relationship between form and function. In the following stage, the loads applied to the table in real
conditions were calculated and implemented at correct points within the program. Moreover, the
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material characteristics were selected in the program cycle, and the quality values of the nodes for a
correct analysis were noted to be high.

@ DECREES OF FREEDOM
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Figure 2. Load line and size (1000N) and meshing operations

Free condition given to product components and the image of network structure created according to the
preferred mesh settings are shown in Figure 2. The analysis results obtained from the Autodesk-Fusion
Static Stress module regarding material properties and appropriate boundary conditions are shown in
Figure 3.

5383 Max.
5

Figure 3. Displacement values on the initial stage form (mm)

Findings show that displacement amount is 5 mm for initial design. It was clearly seen that the values
obtained according to the strength of this material and its displacement amounts were above the working
limits and underwent deformation. The evaluation of the data obtained in the previous step in the design
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cycle and the effect of the decisions taken as a result is the basis for the next step. In this respect, the
different form structures obtained in the mind of the designer are reconstructed and remodeled regarding
evaluation of the effect to be revealed. The image and analysis results of new form are shown in Figure
4.

Figure 4. Ultimate stage form and displacement values on this form (mm)

The results of the first analysis showed the occurrence of up to 5 mm displacement. The material choice
was evaluated based on its effect on production and cost, and it was maintained constant. In this context,
the material needed is defined by the changes, which increase its endurance in the cross section of the
product. The foot form was redesigned, and the product form was changed and analyzed. At the end of
an iterative process, the design was terminated at the point where material deformation was within the
expected limits (Figure 4) (approximately 0.3mm). In Figures 3 and 4, the changes in the initial and final
foot form and design were observed. Therefore, there was an expansion in the foot, in variable sections,
and the optimal form of ideal behavior was obtained. The layered part, created as the decision of the
designer at the ground-touching part of the ultimate stage form did not affect the analyzed displacement
values.

Considering the strength analysis, the data on the models and behaviors that were formed after the first
form study were reviewed and the foot connection was observed to create problematic parts at different
points. Nevertheless, it was observed that the designer produces an innovative idea, which will result in
less displacement and deformation in the same material and boundary conditions in the second model,
which is produced by considering the obtained data. At this stage, important changes take place on the
form with multidisciplinary applications in the design, which provides product integrity along with
aesthetic and strength criteria. Within the framework of the obtained strength analysis it is thought that
it is important to use these types of programs in design training, especially when designing products
with load connections.

Flow Simulations

In the frame of the flow analysis, the "hair dryer end apparatus development” example was performed.
Moreover, the flow and temperature values obtained at the end of the process flow analysis were
retrospectively continued until a homogeneous distribution was established. The air flow part of the hair
dryer was modeled, and the distribution of the indoor air flow was investigated. The change in the end
part of the apparatus was examined within the form of a hair dryer. According to the speed values
obtained, the form change was made at the end part according to the state of homogeneous drying. The
form for the hair dryer is shown in Figure 5.
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Figure 5. Flow volume and meshing structure of the dryer

Two different models were designed for different mouth structures for the attachment device located at
the end of the holistic form. Views of these models are shown in Figure 6.

Velocity
Volume Renering 1
1.386e+001 ————

' 1.040e+001
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0.000e+000
[m s*1]

Figure 6. First stage drying machine mouth form and velocity values

The results of the part design at the end of the machine were examined in the model, which was prepared
to predict the form and function. Thus, model geometries are made to be compatible with working
conditions. The distribution results obtained from this preparation are shown in Figure 7. The operating
conditions of a hair dryer with turbo include a flow capacity of approximately 78.3m%nh, and the air
outlet speed should be 11m/s.

Velocity
Volume Rendering 1

1.386e+001 e
1.040e+001
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Figure 7. Final stage drying machine mouth form and speed values
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The flow values obtained from the last design are observed to be in accordance with the flow capacity
parameter. Moreover, there are zonal homogeneous distributions at the exit speeds according to the form
structure determined by the designer. In this respect, the form given by the designer shows different
characteristics in the same examination values. Analyses made for this purpose benefit the development
of a stronger identity regarding the development of different ideas and creative thinking in the designer.
In addition to the aesthetics and enabling product integrity in the designer’s mind, air flow behaviors
provide benefit at the stage of devoting identity to the product.

An optimal mouth design was made before prototyping for providing homogeneous distribution through
physical parameters in flow analysis. Moreover, analysis-assisted designs according to the additional
user should be developed in drying machines. These designs will have positive results for both producers
and consumers and would offer significant opportunities to designers. It is thought that the use of
analysis programs should be included in view of physical effects that designers will see in fluid-based
products in design education.

CONCLUSION

In the product design process, the process that begins with the form passes through different stages and
is brought up to the product stage by the designer. The product is subjected to many tests about
prototyping and production methods with physical working parameters. The application results obtained
at the end of this process play an important role in reshaping the product by integrating with time, cost
and knowledge. In the design cycle, the decisions made by the designer before prototyping, considering
the production or physical conditions, might bring significant gain to the enterprises. Thus, participation
in the process of direct impact analysis programs, in the product design process, will benefit both the
product and the identity development in the designer. In this study, the changes in the form perception
of multidisciplinary analysis applications in the design process of function based products were
investigated. In two separate analysis programs, the behavior of products having different functions was
examined in accordance with the working conditions. After the form of the table-foot connection was
designed to be aesthetically compatible, it was subjected to loading according to the material
characteristics. A deformity of about 5 mm was noted. Therefore, re-form design was carried out, and
the amount of deformation was reduced to the level of 0.2 mm. In the second analysis, a new form design
was made by observing that the apparatus for the tip of the hair dryer was designed and it did not reach
the desired air velocity and or exhibit a homogeneous distribution. Air flow rates were verified by
considering the capacity flow rates produced by the hair dryer and homogeneous distribution was
ensured. Thus, the changes made in form according to both the strength function and the flow function
are supported by the analysis programs indicating that the product has been tested and optimized before
it reaches the prototyping stage. These results are presented through examples that analyze programs
which have strengthened the identity of designers and also influence design decisions. Consequently,
the use of multi-disciplinary analysis programs in the processes of strengthening designer identity and
designing high-performance products was established. On the other hand, it can be said that these
developments will affect many processes including design education. It is recommended that this
perspective should be evaluated within the education system and this approach should take place in the
curriculum.
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TURKCE GENISLETILMIiS OZET

Tasarim bircok kavramin bir araya gelmesi ile olusan multidisipliner bir siirectir. Bu kavramlar
tasarimcilarin ellerinde, hayal giigleri ve tecriibeleri ile birlestirilerek dogru bir bicimde hayata gegirilir.
Tasarimc1 problem/ihtiyaclara dayali ¢oziimler i¢in zihninde canlandirdigl tiim evrelerde yaptigi
dokunuslara ait ¢dztimlemelerin ne tiir fayda/zarar getirecegine dair diisiinceleri okumaya basladiginda
forma ait olusan iriin olgusu degisme ugramaktadir. Bu calisma iriin tasarimi egitiminde form-
fonksiyon iliskisinin fiziksel ¢alisma kosullarina bagl oldugu iirlin gruplarinda multidisipliner analiz
programlarinin kullanimi tizerine kurgulanmistir. Tasarimc tarafindan kullanicr ihtiyagalarina cevap
verebilmek ayni zamanda pazarda yer alabilecek bir iiriin olusumuna katki saglayacak fikirler heniiz
form agamasinda olgunlastirilmaktadir. Tasarimcinin fiziksel ¢cevreyle uyumlu bir sekilde ¢alismasi ise
zaman ve maliyet kavramlarindan tasarruf edilmesine imkan saglayacaktir. Bu agidan giin gectikte
ilerleyen parametrik ve ¢ok amagl analiz programlarinin kullaniminin yayginlagsmasinin doguracagi
etkiler bu galisma kapsaminda yordanmistir. Temelde problem durumuna ait ortaya atilan ilk formun
dogrulugu tasarimci agisindan 6nemli goriilmekte ve Uriinlesme siirecine kadar farkli etkiler ile degisime
ugrayarak son halini almaktadir. Uriinler bulunduklari ¢calisma ortamlarindaki fiziksel etmenlere bagh
olarak termal degisimler, akis etkileri, yer degistirme miktarlarinin tespiti, burulma, dayanim gibi bircok
fiziksel degisime ugramaktadir. Bu calismada iiriin tasarimi dongiisiinde form asamasinda analiz
programlarinin kullanilmasinin form degisiminde yarattig1 etkiler arastirilmistir. Bu calisma {iriin
formunda meydana gelebilecek degisimleri gostermek amaciyla dayanim ve akis analizlerine iliskin
farkli 6rnekleri sunmaktadir. Calisma yontemi olarak birgok fiziksel degisimin incelendigi sonlu
elemanlar ve sonlu hacimler metodundan yararlanilmistir. Temel olarak Sonlu Elemanlar Yontemi,
fiziksel ¢cevrenin sonlu pargaciklara ayrilmasi, daha sonra bu sonlu parcaciklarin belirli etkenler altindaki
davraniglarindan yola c¢ikilarak ilgili sistemde aranan degisimlerin belirlenmesinden meydana
gelmektedir. Bu agsamada dogru sonuglar elde edebilmek i¢in gerekli olan en 6nemli parametre tiriiniin
gercege olan benzerligi ile tiim parcalarin eksiksiz olarak modellenmesidir. Dayanim analizi
gercevesinde “masa ayak baglantis1” 6rnegine gidilmis, siire¢ biitiinsel bir masa tasarimi iginde yer alan
ayak baglantisinin yenilik¢i tasarimina yonelik gerceklestirilmistir. Analizler ayak baglantisinin
modellenmesi ile baslanarak, iizerinde olusacak yiiklerin {irline nasil bir etki yapacagi iizerinde
yogunlagilarak devam etmistir. Dayanim, esneme ve yer degistirme oranlarina bakilarak prototipleme
oncesi fiziksel parametrelere gore optimal bir tasarim yapilmasi hedeflenmistir. Tasarim siirecinin
kullanict ihtiyaglariin verilerle tanimlandigi, ¢alisma kosul ve siirliliklarinin tasarim kararlarina ait
sinirliliklar ¢izdigi, yanitlar1 ve kararlar1 analiz sonuglarina gore tasarimeinin verdigi, elde edilen analiz
verilerinin form kararina etkidigi bir dongiide gerceklesmistir. Dayanim analizlerine bakildiginda ilk
form ¢alismasi sonrasinda olusturulan model ve davranislara iligskin veriler gézden gegirilmis ve ayak
baglantisinin farkli noktalarda problemli bolgeler olusturdugu goriilmiistiir. Bununla birlikte
tasarimcinin elde edilen verileri g6z Oniine alarak iirettigi ikinci modelde ayn1 malzeme ve sinir
sartlarinda daha az yer degistirme ve deformasyona sebep olacak yenilikgi bir fikir Girettigi goriilmiistiir.
Akis analizi ¢ergevesinde “sa¢ kurutma makinasi u¢ aparatinin gelistirilmesi” 6rnegine gidilmis, siireg
akis analizi sonunda elde edilen hiz ve sicaklik degerleri ile yeniden gézden gegirilerek homojen dagilim
olusturuluncaya kadar devam ettirilmistir. Sa¢ kurutma makinasinin hava akis kismi modellenmis, i¢
hava akiginin nasil bir dagilim ortaya ¢ikardigi incelenmistir. Sa¢ kurutma makinasi formunda ug¢ kisim
aparatinin degisimine bakilmis, ortaya ¢ikan hiz degerlerine gére homojen bir kurutma yapma durumuna
gore u¢ kisminda form degisikligine gidilmistir. Elde edilen hiz degerlerine bakildiginda debi
parametresi ile uyumlu oldugu ayni1 zamanda tasarimci tarafindan belirlenen form yapisina goére ¢ikis
hizlarinda ve bolgesel homojen dagilimlar oldugu goriilmektedir. Bu agidan tasarimcinin verdigi form
ayni ¢alisma degerlerinde farkli karakteristik 6zellikler gostermektedir. Bu amagla yapilan analizler
daha giiclii kimlik olusturulmasi asamasinda tasarimeiya farkli fikirler ve yaratici diigiince gelistirilmesi
agisindan faydalar saglamaktadir. Tasarimcinin estetik ve iirlin biitiinligiinii saglama diislincesine ilave
olarak hava akismin davramslar iiriine kimlik kazandirma asamasinda yarar saglamaktadir. Uriin
Tasarim siirecinde form ile baslayan siire¢ farkli asamalardan gegerek tasarimci tarafindan iriin
asamasina kadar getirilmektedir. Prototipleme ve iiretim yontemleri ile fiziksel ¢alisma parametreleri
g0z Oniine almarak {irlin bircok teste tabi tutulmaktadir. Bu siire¢ sonunda elde edilen uygulama
sonuglar1 zaman, maliyet ve bilgi birikimi ile biitliinleserek iiriiniin yeniden sekillendirilmesinde 6nemli
rol oynamaktadir. Tasarim dongiisiinde tasarimcinin iiretim veya fiziksel kosullar1 géz Oniine alarak
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prototipleme dncesinde verecegi kararlar yine isletmelere 6nemli kazanimlar sunacaktir. Bu agidan {iriin
tasarim siirecine dogrudan etkiyecek analiz programlarinin siirece katilmasi hem {iriin hem de tasarime1
kimliginin gelisimine fayda saglayacaktir. Bu ¢alismada 6zellikle fonsiyona dayali {iriinlerin tasarim
siirecinde multidisipliner analiz uygulamalarinin form algisinda yaratacag: degisimler incelenmistir. ki
ayr1 analiz programinda farkli fonksiyonlara sahip iiriinlerin davranislari ¢alisma kosullarina uygun
olarak incelenmistir. Masa ayak baglantisina ait form estetik agidan uyumlu olacak sekilde
tasarlandiktan sonra malzeme Ozelliklerine gore yiiklemeye tabi tutulmus ve 5 mm kadar deforme
oldugu goriilmiistiir. Bu sonuca iliskin olarak yeniden form tasarimina gidilmis ve deformasyon miktari
0.2 mm seviyesine ¢ekilmistir. Ikinci analizde sa¢ kurutma makinasinin u¢ kismina ait aparat tasarin
yapilmig hem istenen hava hizina ulasmadigi hem de homojen bir dagilim sergilemedigi goriilerek yeni
bir form tasarimi yapilmistir. Sa¢ kurutma makinasi tarafindan {iretilen debi miktarlari gézoniine
almarak hava cikis hizlar1 dogrulanmis ve dagilimin homojenlesmesi saglanmistir. Boylece hem
dayanim fonksiyonu hem de akis fonksiyonuna gore formlarda yapilan degisiklikler analiz programlari
ile desteklenmistir. Dolayistyla her iki iirlin prototipleme asamasina gelmeden test edilerek optimize
edilmistir. Tasarim siireglerindeki bu degisimin tasarim egitimi de dahil olmak iizere birgok alani
etkileyecegi soylenebilir.
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