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OZET

Gundmuzde (lkelerin geligmiglik derecelerini bir élgﬂde onlarin pazarlannda
dolasan Urinlerin kalitelerine bakarak tahmin edebilmek muUmkindar. Ginkid, bu
Urunlerin kalitelerini s6z konusu Ulkenin mevcut teknolojisi, endustrilegme seviyesi ve
sosyo ekonomik kogullari belirler. Piyasada, dolagim halindeki Grinlerin incelenip Glke
pazarina, daha ileri anlamda U(lke ekonomi ve endustrilegsmesine ne katip, ne
katamayacagtﬁln, hangi yatnm ve imalat sartlannda daha faydal olacaginin
belirlenmesi, . aragtirma geligtrme c¢ahsmalanini  baslatarak ilgili teknolojilerinde
gelisimini saglayacakt.

Plastik dodramalar gelismis Ulkelerde yaygin bir bigcimde kullaniimakta olan,
ulkemizde ise Ozellkle son yillardaki igindeki hizh c¢ikisi ile dikkatleri Gzerine
toplayan, halk arasinda ve ingaat sektdrinde sikga kendinden sz ettiren yeni bir
ardnddr.

Bu calismada; oOzelliklerinin neler oldugu henltz tlketicilerce tam olarak
bilinmeyen bu drinGn meveut yatnm sartlan ile 2000l yillardaki Tdrkiye’nin
ihtiyaglarina ne olglide cevap verebilecegi , avantaj ve dezavantajlan ortaya
konulmustur.

Calisma; mevcut dograma ftlrlerinin  altyapilannin  incelenmesi, bunlarin
teknolojik agidan imalat ve uygulanabilirliginin degerlendiriimesi, yeni Griinlerin pazara
giris kosullarinin incelenmesini igeren modellerin gézden gegirilerek bu sektdr igin en
uygun olanimin segilmesi, piyasadaki belli bash dograma imalatgilan ile miulakat
yapilarak pazar paylarinin ve hedef musteri kitlelerinin belirlenmesi, secilen modelin
uygulanmasi, ¢6zllen modelin 15181 altinda pazarlama ve fiyatlandirma stratejilerinin

belirlenmesi agsamalarindan olugmaktadir.
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Tezin 1. Bélimunde galismanin spesifik hedeflerini ve bunlara hangi adimlar ile
ulagilabilecegini agiklayan bir girig sunulmaktadir. Bolim I'de mevcut dograma
malzemelerinin, Ill. Bolimde ise mevcut pazara giris modellerinin genel olarak gozden
gecirilmesi yer almaktadir. Bélimde IV'de modelin metodolojisi ve uygulanmasi, V.
Bolimde ise model sonuglarinin dederlendiriimesi ile ortaya c¢ikan oOneriler
bulunmaktadir.

CGalismanin en onemli o6zelliJi; gerekli verilerin dogrudan sektdrde bulunan
kuruluglardan t‘itizlikle toplanmig olmasi ve bdylece akademik ve profesyonel yaklasimla

kurulan modelin tamamiyle gergek bir ekonomik hareketi yansitiyor olmasidir.



ABSTRACT

Today it is possible to estimate the approximate development level of a country
simply by looking at industrial products that are available in her market. Because the
qualities of products are best indicators of the existing technology level, degree of
industrialization, and social and economical conditions. Research carried out on the
products in the markets with the aim of the estimating their possible contributions to
both industrialization and economy and in order to determine under which investment
and production conditions they will be more profitable, helps the growth of the relevant
technologies and initiation of related R&D efforts.

PVC system frames, which are widely used in industrialized countries for the last
ten years, has attracted attention in Turkiye as well, with the rapid growth of it's market
share within the past five years, and is being labeled as the product tending to it's
mature phase.

This study shows, to what extend this new product will satisfy the needs of
Tarkiye in 2000 within the construction sector, with its advantages and disadvantages.

This study consists of the following steps: Evaluation of existing frame making
technologies and their critical review from technological point of view, review of market
penetration models and selection of the most appropriate one, collection of necessary
data to construct the model by interviewing with the major frame producers and
determination their market shares and target customer groups, implementation of the
selected model and recommendations about pricing and marketing strategies under the
light of model results.

In Chapter |, an introduction is made and the specific objectives of the study and
how they are achieved are explained. Various window frame material types and market

penetration models for new products are reviewed in chapter Il and Ill, respectively.
X



Chapter IV is devoted to methodology and application of the study, whereas the last
chapter contains the results and recommendations.

Since all the necessary data and information that are obtained through a
comprehensive market research and the model reflects a living economic situation under

the light of both academic and professional approaches, the results of the study are

found to be sound and highly reliable.
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CHAPTER I

INTRODUCTION

The significant growth of plastic originated materials in last 30 years, throughout
the world offers many alternative products in various fields. PVC profiles are one of these
plastic originated products, that can manage to have a market share as a frame material
against wood and aluminum.

The result of all research and development efforts dating back to early fifties has
made the seventies the golden era of plastic frames throughout the world. First attempts
to produce PVC profiles were made at approximately same time in our country as well.
After long struggle, this new material has proven itself as a viable frame material. It is
worth to mention here that all pioneering work in Turkiye has been carried out by PIMAS,
one of leading plastic material producer companies.

The relative position of PVC frames against conventional frame materials of wood
and its strong rival aluminum is not clearly known in Turkish market. So the objectives
of this study consist the determination of the following for PVC frame materials:

- Technical advantages and disadvantages.

- Economic considerations.

- Possible growth of market penetration.

- Whether the existing production capacity and growth rate will meet the
increasing demand and especially in the year 2000 ?

In order to meet these objectives satisfactorily, the following studies must be

carried out and assumptions must be made:

- A pilot region (city) which possess the necessary properties like having variable



climatic conditions and having a very rapid growing construction potential, must be
selected.

- The construction potential for Turkiye in 2000 must be estimated through
forecasting technigues like Seasonal Trend Models by employing the data of previous
years.

- The characteristic transparent area ratios for various building types must be
determined and total transparent areas must be obtained in order to estimate window
frame materials .need for 2000.

- Existing capacities of PVC , Al Alioys and wood frame producers must be
determined.

- Possible market potential, and market shares in 2000 of the different frame
material must be forecasted.

- An appropriate market penetration mode! must be chosen and constructed. The

results of model, then must be confirmed.



CHAPTER I

A GENERAL REVIEW OF WINDOW FRAME MATERIALS

Plastic frame is not widely known in the Turkish market and some producers or
sellers try to overemphasize its desirable features to make more profit.

In order to learn the plastic frame technology thoroughly, without being affected
by the advertisements, it's production and fitting technology along with it's
thermophysical properties must be compared with those of wood and aluminum based

frames.

A. FRAME MATERIAL AND ITS SUPPLY OPTION.

Lumber for wood frame is obtained from our national forest resources or it is
imported. Then wood has to be turned into frame profile, either through lumber mills or
by professional carpenters. This process is not as easy when the frame material is PVC
or Al where the profiles are produced in desired forms by extrusion.

The quality of wood may differ from frame to frame as it is difficult to maintain the
quality even in the same lot. But, in PVC or Al frame systems, profiles are drawn from
the same or similar mixture every time, in same quality.

Some wood goes to waste during shaping the wood into profile. PVC and Al will
have scraps but they can usually be recycled.

Aluminum and plastjc frames can be supplied in required size and quantity as
they are produced of Al and plastic profiles, respectively. If the order is given to the

producer with sufficient time, there will not be any major supply problem. Because the



profiles used for making either type of these frames are produced in large volume by
hot extrusion method and the capacity is sufficient, at present.

Procuring the raw material may be a problem. In general, major producers import
their Al and PVC needs from abroad. Only a small portion of raw materials are supplied
locally; however this capacity is not enough to feed the all the producers and the quality
level is questionabile.

Howeverf until there has not been a problem in providing raw materials to the

market for making either Al or plastic frame.

B. FITTING TO BUILDINGS.

Application to the buildings is different when frame is not made of wood. In
Tarkiye, most plastic frames are produced without any license or know-how. They are
all of local design and were developed after studying and copying the foreign plastic
window systems with little or no research. However, at present, many of PVC frame
systems produced in Turkiye satisfy the European PVC frame standards although only
a few of are produced under foreign license.

In general, PVC frames are produced by small or medium scale technical groups
who purchase PVC or Al profiles and then make the frames according to the customer’s
order. Usually major profile and frame producers belong to same group. If this is the
case, then frames are produced by technical group and the cusiomer relations is
handled by seller group.

The most important source of technical problems is claimed to be the acquisition
of appropriate dimensions for the new buildings and replacements and to produce

frames just to fit these measurements.



Adopting the frames to the building must be carried out by experienced and
educated person, because every little piece of frame belongs to a system and they are
produced to perform a certain function and if they are installed wrongly, the result will
be a window that does not function properly.

PVC and Al alloy frames are applied to building with or without blind frame. If
there is a blind frame, the main frame of window is installed on the blind, if not, main
frame is installed directly on plaster of the wall. If the plaster is not smooth enough, then
these rough sbots cause problems. To overcome the defect on the wall, either the wall
must be replastered or the system can be installed on a frame of box profile. In that
case, the box profile must be buried into the plaster until the surfaces of the box profile
and the plaster are at same level.

In replacements, existing old wood frames can be used as blind frames and the

new frames can be made of PVC.

C. DEPRECIATION PROBLEMS.

If the frame material is wood, frames are attached to unwalled empty siots of a
building after the rough walling is completed. Then plastering and painting are finished.
Wooden frame can most likely be damaged or destroyed at and after this stage and
other problems such as fading, rotting, rusting, absorbing water and deformation may
result [1].

To prevent these problems, the frame must be painted and protected against parasites,
insects, etc.

When selected material is PVC or Al alloy, then the above mentioned problems

[1] Denotes the access number in reference list



will disappear and also some superior qualities will appear. To start with, these profiles
don't need to be painted and they do not require maintenance. But the color of some
PVC frames may fade by time.

There are two main methods to make colored PVC profiles:

a. Some special dye materials are included to molten PVC mixture from which
the profiles are extruded. Desired color can be obtained, but the life of the color may
vary from 1 to 5 years. To overcome possible coloring problems, producers advice
when fading oécurs, frames must be painted aﬂer an emery process applied.

b. Profiles are covered with colored and designed PVC folios, this is called
lamination , in this method fading will not be problem.

Anodizing is the process that is used to color the Al profiles. This is a ticking
process of the natural oxide film that is formed on the surface of aluminum and protects
the underlying metal against to corrosion.

The oxide film can be colored or uncolored depending on requirements. Colors
may vary from silver to silver bronze.

Yellow color is obtained with a special dye solution though silver color is obtained

with anodic coating that is produced electrolytically by cobalt based process [2].

D. RESPOND TO VARIABLE AMBIENT CONDITIONS.

Wood contains some water in its body. The reference point for moisture content
for oven-dried wood is approximately 10 %. When it is exposed to air it may absorb or
lose moisture depending on the relative humidity of air and existing moisture status of
wood so its density and some of it’s properties change. When it loses its water, it

shrinks and its modulus and strength increase as the cellulose fibres pack more closely.



To prevent changes in dimensions and possible distortion, wood should be dried to the
level which is in equilibrium with the humidity where it will be used. If the wood is
selected as frame material all possible variations which occur in strength and elasticity
and volume depending on water absorption must be considered.

In addition; wood is an anisotropic material. That’s why the thermodynamic
properties along the grain are different from those values based on across the grain.
Anisotropy of wood increases as the density decreases. For example Oak and Balsa are
less anisotropfc than the other known wood types [3]. In structural applications, wood
is usually loaded along the grain so only the axial modulus is important. If it is
occasionally loaded across the grain it is important to know the stiffness which can be
a factor of 10 or more smaller than when it is loaded along the grain [3].

PVC is a thermoplastic material, its mechanical and physical properties are largely
determined by intermolecular forces. Because the secondary bonds that bind the
molecules to each other are weakened at elevated temperatures, they can soften and
they can become harder and stronger when cooled. Softening and hardening processes
can be repeated as often as desired and no chemical change is observed. Their
strength is stable between -60 and +80 °C degrees and also PVC profiles are not
effected by ultraviolet rays, some chemicals like benzine, alcohol, detergent, etc. as they
contain some preventive additives in the formula.

They do not burn, when the flame source is moved away, the chlorine gas which
comes off from the PVC this will put the fire out.

Galvanized iron sheets that are installed into PVC profiles enhance the strength
of PVC frames against the wind and rain. Produced PVC profiles vields good results in
the strength tests that are done under the heavy rain and the wind with speeds up to

120 km/h.



When frame material is one of Al alioys and frame is an actually system supported
with know-how or license most problems are easily overcome. Al alloys in general do
not have quite the superior corrosion resistance of pure Al so anodizing is not only a
process to color the Al profiles, but also a process used to protect the metal against
corrosion. It's melting point is around 616 °C. Al alloy’s strength rapidly decays as
temperature increases so they shouldn’t be used where operation temperature is above
260 °C.

Extruded Al profiles are used jointly with fiber glass reinforced polyamide profiles.
This heat insulating profiles are designed not only to bear the load of the frame but also
to eliminate the forces that are rain and wind originated.

Caulking is one of the oldest insulating material that is used between glass and
wind. It must be selected by considering the kind of wood and climate. They generally
dry and crack after two or three summers; thus allowing and causing water leakage and
air infiltration. In PVC or Al alloys system frames, a material that is called Ethylene
Propene Diem Rubber (E.P.D.M) is also used which has significant elasticity between -30
and +90 °C degrees. in the market, it is mentioned that it has an infinite economic life
[4].

Some properties of raw wodd , PVC and Al alloys are given in Tables 1,2 for

comparison purposes {3,5,6].
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E. INSULATION AND SYSTEM FRAME PERFORMANCE TESTS.

Norms are generally created for two basic reasons. First, related sector wants to
define the high quality and significant performance levels in order to employ an
autocontrol mechanism to ensure that the current production will satisfy the desirable
levels of that statandards. Second, the government or the public authority wants to
provide at least a minimum performance level by regulations in order to protect the
public’s interest and their confidence. Meanwhile, the responsible companies in the
sector will also have an opportunity to defend their high prices caused by high quality
and performance levels against the substitutable products that offer poor quality levels.

Most widely used window performance tests with respect to DIN norms are given
in Table 3.

Table 3: International Standards Of DIN Norms for Window Performance Tests

DIN NO: TEST CODE | TEST NAME
18055 EN 42 Air Infiltration
EN 86 Water Infiltration
EN 77 Wind Strength
52210,2719 - Noise Insulation
4108,1748 Heat Insulation
- -— Sliding Force
— - Brandish Force

The last four types of tests in Table 3 are used from time to time and recently the
last two are being respected more frequently.
Both of the frame systems made of PVC and Al based alloys give similar infiltration

coefficients. While the related coefficient is claimed to be around zero for PVC systems,

it is taken as 0.4 m°/hm fér Al based frame systems.

11



However for both materials the insulation values against humidity, water, air and
dust correspond only C level of insulation which is the minimum acceptable
performance level according to DIN norms.

Noise insulation coefficients for PVC and Al based frame systems are found to
be in the intervals of 35-29 and 40-44 dB respectively. They are in the limits of
necessary noise insulation levels according to DIN norms.

Another vital subject that should not be overlooked is the thermal conductivity
value of a frame material which will be different from the system frame's overall heat
transfer coefficient. Because the concept of system frame means an integrated
structure that consists of various types of material all with different thermal conductivity
coefficients; depending on the system design the new system frame will acquire a
higher thermal resistance, hence lower thermal conductivity values.

Most booklets and other presentation catalogs give thermal conductivity values
of Al,Wood and PVC in question (Table 4). The fact that metals have higher thermal
conductivities with respect to PVC that is easily seen from this table.

However, the fact that the overall heat transfer coefficient obtained by Al system
frames is lower than the PVC systems that is never declared in such leaflets.

To make a healthy comparison, thermal conductivity coefficients of frame

materials and overall heat transfer coefficients of system frames are given in Tables 4

and 5 [3,5].

Wood 0.14

Al Alloys(6063) 130-150
PVC 0.15

12



Kcal/m2 K

Al Based Frame System 1.978
(Four Double Glass)

PVC Based Frame System 2.6
(Four Double Glass)

* , 1.7-1.81
Al Based System Frame Profile

It is clear the overall heat transfer coefficient of Al system frames is 1.978 is the
lowsest of all: hence the heat loss or gain will be minimum with this types of frames.

In addition, nearly all the steps of locally made Al system frames production
process have to satisfy related limits of DIN norms as they are produced under license.
For PVC system the process is not as clearly identified as the Al system. At least, some
of the galvanized profiles that are installed in PVC profiles to strengthen it, against loads
may rust by the time.

When all factors are considered, it can be concluded that Al system frames
properties are significantly better those of PVC frames.

The physical and thermophysical data as it appears in the catalogs providéd by

the respective producers and manufacturers can be found in Appendices D and E.

13



CHAPTER Il

A GENERAL REVIEW OF MARKET PENETRATION MODELS

Examining the diffusion process and estimating the market share of new products
or technologies are of great importance for firms developing new products, planners,
and researchers. Diffusion of new technologies depends on many factors such as
government regulations, investment costs and related expectations, finance possibilities,
usefulness, compatibility with living standards and cultural habits, safety and reliability.
input to some decision problems related to selecting the technologies on which R&D
activities should be concentrated; and accelerating the diffusion process of technologies
which are proven to be technically and economically feasible, is obtained by using
market potential and market penetration models.

Market potential is defined as the upper limit of the market share of a new product
or technology, which can be achieved in long run. Models to estimate the market
potential use approaches based on preferences of decision makers among different
alternatives. Market penetration models aim to determine how the adoption process of
a new product or technology is affected by the properties of the new product or the
technology and by various other factors. Two different approaches are available for this
purpose. One approach constitutes the time oriented models which forecasts the growth
of the market attained by the new product or technology over time. In those models the
characteristics of the product are considered only implicitly. [7,8,9,10,11]. The other
approach constitutes the value oriented models which estimate the size of the market
that would be attained by a specified fixed time. In contrast to time oriented models, this

models consider the characteristics of the products explicitly. [12,13,14,15,16]. In those

14



models perceptions of the individuals who will use that technology in the future gain
importance.

In the literature, many approaches for modeling technological diffusion processes
are available. Most widely used ones of those approaches are the S-curve models. The
characteristic shape of this curve was first used by the sociologist Tarde [17] who

proposed that new ideas are accepted in such a fashion.

A. TIME ORIENTED MODELS

Time oriented models forecast the growth of the market attained by the new
product or technology over time. The general equation for those models can be given

as follows [8,9]:

dF(t)

——— = g(t) [F(t) - F()] (1)
dt

F(t=t )=F,
where,

F(t) = Cumulative number of adopters at time t or the percent of the
market share achieved by time t.

F(t) = Market potential (F(t)=F, for static models)

g(t) = Product growth coefficient at time t or the propensity to adopt.
Letting

glty =a+bF( (2)

15



we obtain,

dF(t)
——— = [a + bF(t)] [F - F(1)] (3)
dt
or
dF(t)
- [F - Ft)] + bF(t) [F - F() (4)
.t
Fit=t)) = F,

where a and b are constants which can be defined as the coefficient of innovation and
coefficient of imitation respectively. Thus, the term a[F-F(t)] reflects the adoption by
innovators and the term bF(t)[F-F(t)] reflects the interactions between adopters and non-

adopters of an innovation. Solving the differential equation given above one obtains ,

a(F-F,)
F. g [Ha+bF)(t10)]
a + bF,
Ft) = (5)
b(F-F,)
1+ o [a+bF)(t-t0)]
a + bF,

For different values of a and b, various types of time oriented models can be

obtained.

1. Exponential Models.

Taking b equal to zero and F(t=to)=0, the following exponential model given by
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Fourt and Woodlock [18] is obtained:
F(t) = F[1 - of 8]

In exponential models, the coefficlent of innovation can also be defined as the
probability of finding an individual who adopts the product in a small time interval is
proportional to the remaining number of individuals who have not yet adopted, the
length of the time interval, and the average propensity individual per unit time.

The most important characteristic of those models is that all adopters are viewed
as innovators. Thus, exponential models are applicable in cases where the perceived

risks are quité fow. (Fig.1)

“

—r wt omm e e aw e e - om .

Q)

-~ v

Fig 1. An Example of Exponential Models
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2. Logistic Models.
In contrast to exponential models, in logistic models the coefficient of innovation
is taken as zero, and
gt) = b F(Y)
The logistic model given by Hudson [19] and which can be obtained from the

general model by applying these conditions, is as follows:

ll

F(t) =

Logistic or S-curve models are commonly used to model the adoption process
of a new product. The shape of curve reflects the initial inertia in the penetration process
as the market slowly overcomes the uncertainties and the perception of risks.

There are many logistic models in the literature, using different generalizations,
and most of those models try to incorporate the flexibility to interpret the available data
in the best way without losing the characteristic S-shape of the curve.

Both the exponential and the logistic models assume only aggregated effects on
the adoption rate due to previous adoption. In exponential models, it is assumed that
the effect is duse to the decrease in the number of individuals still available to adopt the
product. In logistic models, an aggregated experience factor which reflects the risk
averse behavior is used. When only a few people have adopted, the probability to find
an individual willing to adopt is quite small, but as the number of adopters increases,
that probability also increases. As a result the adoption process which has started slowly

accelerates after a point and again slows down as the market reaches its saturation point.
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3. Linear Learning Models.

Both in the exponential and the logistic models, any change in the adoption
probability with time is not considered. However, learning by education and
advertisement can change the opinions off the individuals about innovations. For this
purpose learning models are developed, the simplest and most common one being the
single event linear learning model. [20]

Variation of product growth coefficient by the time

gt+1) =cgft) +d O0<c<1,d>0 (6)
is accepted. -
When t—> o

gt)y—>d/1-c

(6) can be written as follows:

glt+1) = cgt) + (1-¢).g, 7)

g is the equilibrium value of g(t) in long range. When it is solved

gtt) =c g, + (1-¢) gg ()

g° =g
is obtained. According to the phenomenon of accepting by time it is supposed that g,
is less then g,
When a= g(t) and F=1

(1-¢) (g=- go)
Ft) =1-e{[got- 1} (9
in (1/c)

is obtained. While t— w , c'—» 0 therefore F(t) becomes an exponential function and as
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g, < 9, F(t) will be an S curve.
4. Overview Of The Other Models.

There are several other models in literature which are special cases of the basic
models mentioned above. One such model is the Weibull Model [10]. In this approach,
it is necessary to define the two models respectively; New Product Growth Model
developed by Bass and Weibull Model that is suggested depending on Weibull
distribution function in scope of time oriented models.

a) New .Prggug_t Growth Model: This is a model that is developed to estimate
the initial market penetration of the new products. The most important property of the
model is that the propensity of innovation and imitation are reflected together. So
properties of mode! can be thought as a mixture of logistic and exponential models. The
other feature of model is that, b which is the coefficient of adoption by imitation is
inversely related with F which is the upper limit of market. Therefore b; the adoption rate
will be slower in a big market than in a small one.

Related assumptions are as follows;

i. b=gF (q=0)

ii. F{t=0)=0

i.ha=0
When the assumptions given above are applied in the equation (5) , Bass Model is
obtained.

?[ i-e -(a+q)t]
F(T) = (10)
1+a/q.e @+

'b) Weibull Model: This model yields effective estimations for different cases.
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Weibull distribution and density functions are as follows;
f(t)=(RR0). (teQR-1.e-(teB | >0 (11)
F(t)= 1 - e-(tB (12)
o and R are known as scale and shape parameters. Values of the parameters may be
considered as the speed of technological change in a certain given time span and the
attained portion of the upper limit, respectively. The following model is suggested
depending Weibul! distribution function.
F(t)= F[1 - e~(tkB) (13)
Upper limit ,- F may be less , greater or equal to 1. If technologic substitution is
mentioned, suggested function can be transferred to given form:
In[InF / F-F(M)] = B Inoc+ B Int (14)
Y=A+Bx
A=-Rine.
B=R
x = Int
The most important advantage of Weibull Model is that by the methods of least
squares, values of A and B are determined, and then, using these values, parameters <
and B can be obtained easily. The critical aspect of the model is the selection of the
base year. Since In 0 is undefined t=0 can not be first year. To determine the first year
an algorithm proposed by Sharif and Islam is used. The steps of algorithm are as
follows [10]:
Step 1: Choose the base year to be the year preceding the first year for which
data is available. Denote the first year for which the data is available as t=1.
Step 2: Fit (14) to the data according to the chosen base year and compute the

correlation coefficient.
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Step 3: Decrease the base year by one and repeat step 2 with the new base
year. If the new correlation coefficient is smaller than the previous one by a desired
amount go to step 4. Otherwise repeat Step 3.

Step 4: Select the previous ysear as the base year for curvs fitting.

Steepness of the curves is inversely related both to the value of the market
potential and the value of market share of the firms from which the data was collected.
A steeper curve implies faster market penetration, and of course as the proportion of

yearly sales to market potential increases, higher stages of penetration are implied.

B. VALUE ORIENTED MODELS

in value oriented models the characteristics of the products are considered
explicitly. These models are applied for a specified time in future. Penetration of the
product to the market is forecasted according to its "value" defined in consideration of
probable economic conditions. One important features of those models is the possibility
of handling various factors affecting the value of the product and possibility of carrying
out parametric analyses. The effects of the assumptions related to governmental
regulations, future prices, and inflation on the value of the product can be examined
through the use of such model. The most commonly used value variable is the payback
period of the initial investment, that is the time which has to pass until the present value
of the savings reaches the value of initial investment. For example, the value of solar
heating system is determined according to the difference between the annual costs of
the fuels it replaces and its annual maintenance and operation cost.

Rather than using a single value criterion, an aggregate value index which takes

into account various factors influential on the final decision to adopt the technology,



could be defined. This leads us to decision theoretical models where several economic
and non-economic criteria such as the capital investment, operation and maintenance
cost, reliability, ease of handling, etc. are used with due consideration of their relative
importance. These models are based on concepts of decision theory and require
information on value judgements and preferences of the future adopters of the
technology.

Logistic and exponential models can be used for value oriented models as well.
Exponential models reflect high adoption rates even for low values. But logistic models
reflect small adoption rates in small values. Adoption rate is low for the products like
solar heaters. It is possible that the value of system increases when the costs of
production decrease or costs of their alternatives increase. When value increases
enough, production will have proven itself and will be adopted intensely by a large
group. Market will be saturated when the value reached is very high. It is possible to see
the effect of the value which is in form of definition of production or technology on the
market share by value oriented models.

The only problem is, though validation of exponential and logarithmic models are
claimed by some empirical findings obtained in time oriented models; value oriented

models are still deprived of strong theoretical basis and empirical support to apply S

curve or exponential modelling methods.

Market potential is an important parameter that has to be estimated for various
models, either through some basic assumptions about the market or by utilizing a formal

model. The level of the market potential affects the results of the market penetration
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models strongly.

In literature, we see many models which take the market potential as unity
meaning that the whole market will accept that technology or the product in the long run.
Clearly, for many cases, this is quite unrealistic. Models designed for estimating the
market potential are based on similar parameters with those used in decision theoretical
models; such as the preferences of the future users. Other parameters depend on the
technological aspects. It is assumed that people in the market behave in a manner so
as to maximize .a "figure of merit", which is defined according to the benefits that come
from the utilization of technology and in some cases incorporating value judgements and
preferences about the possible sources of technology.

Because of the extensive data requirement and time consuming parameter
estimations, the models designed to estimate the market potential are not readily
applicable for some cases. Consequently, in many applications, heuristic approaches
based on the opinions and judgement of the experts are used to estimate the market

potential.
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CHAPTER IV

METHODOLOGY AND CONSTRUCTION OF MODEL

A. SELECTION OF AN APPROPRIATE MODEL

Research made on market penetration models show that the general trend for
market diffusion fits S curves. It has been observed that Weibull Model gives satisfactory
results in relating with various market diffusion studies. Because it effectively takes into
account the actual data on the initial penetration period and considers the impact of the
speed of technological change. Additional benefit of this model is that, the coefficients
of imitation and adoption can easily be obtained by using the method of least squares.
The results are found to be reliable [10]. Therefore; The Weibull Model has ben chosen

for studying the market penetration option of plastic frames in Turkish market.

B. COLLECTING AND GENERATING NECESSARY DATA

1. Data For Determination Of Market Potential

a) Expected Construction Needs Of Turkiye in 2000: In order to estimate the
possible construction potential of Turkiye in 2000, total completed construction areas of
previous years must be observed. The detected data are shown in Table 6 [21,22]. To
be able to forecast the puwential for 2000, available data are not enough to apply
seasonal forecasting techniques, because data for 12 periods do not exist [21,22].
Therefore; a new forecasting technique which generates nearly the same results with
those of Multiplicative Trend Seasonal Methods, is used. Description of the method and
it's application is given in Appendix-A.

The result of the model is that the expected construction potential for Tlrkiye in
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the year 2000, is forecasted to be approximately 74,6 x 10° m?.

Table 6:Constructions (According to Construction Permits,Turkige!

Year | Construction Area(mz)

1986 | 55,624,440

1987 | 70,912,137

1988 | 67,861,304

1989 | 62,923,939

1990 | 60,083,035

1991 | 61,213,854

b) Possible Frame Needs of Turkiyve in 2000: Windows are the best way of lettino
the day light enter into buildings. Whatever the building is designed for, be it a
warehouse,a plant or a house, natural light is needed and desired so that people can
benefit from it. The size of transparent areas must be sufficient enough to allow the
required light enter into building. Naturally, standards are developed which define
recommended transparent area levels or ratios according to utilization purpose of the
buildings in question. In this study, the values given in Table 7 which are obtained from
relevant standards, are used [23].

in order to estimate the potential frame need of Turkiye for the year 2000, total
Transparent Area Ratio (TAR) of that year must be found. Most reliable data on TAR can
be obtained for istanbul. Hence the TAR for this region for 1992 will be calculated and
then it will be extrapolated for 2000 and the forecast for the whole country will be made
by proper utilization of this extrapolation with due consideration of the share of istanbul

in construction in Turkiye. Because it is easy to see that Istanbul reflects an intensive
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growth, and other regions follow but the growth presently is at a slower pace. However

considering the countries overall development it is estimated that similar building

infrastructure to that of Istanbul will prevail throughout Turkiye by the year 2000.
Multiplication of the recommended ratios in Table 7, with each type of construction

areas in Table 8, yields the potential transparent area of Istanbul for 1992,

Table 7: Recommended Transparent Area Sizes According To Building Types

IEUILDING TYPES TRANSPARENT AREA / TOTAL AREA (%)
! Residential‘ 15
Commercial a: Conventional - 50 .1
b: High Rise - 80

l Industrial 10

| Social, Medical & Cultural Buildings | 20

" Others 8

o ]

Table 8: Constructions (According To Construction Permits. 1992 ISTANBUL)

BUILDING TYPES CONSTRUCTION AREA (m?)
ﬁesidential 7,784,500
| Commercial 1,458,500

Industrial 344,500

Medical, Social & Cultural 219,200

Buildings

Others 5,600

But it is necessary to know what percent of total commercial construction area

27



belong to conventional commercial buildings and high rises. To clarify the uncertainty,
calculations are based on the data of istanbul for 1992. Depending on considered data,
generated information shows that 58.6 % of total commercial area is of high rises and
41.4 % is of conventional commercial buildings. After the multiplication process is
performed 2,232,067.3 m? transparent area which is 22,7 % of total construction
potential of Istanbul is found. In order to obtain the same forecast for Turkiye in 2000,
same procedure must be followed by employing the construction data of Turkiye which
are summarizéd in Table 9 [21]. Results are the TAR values of Turkiye are found to be

around 21.8 % for 1990 and 91 respectively.

Table 9: Constructions (According To Construction Permits.1990-91 TURKIYE)

BUILDING TYPES CONST.(m?)1990 | CONST.(m?)1991
Residential 43,918,561 46,159,927
Commercial 8,278,613 8,330,099
Industrial 4,755,727 3,204,773,
Medical, Social & 1,489,087 1,751,099
Cultural Buildings

Others 1,641,047 1,767,956

However the growth rate of Istanbul leads the all urban areas in Turkiye
recommended transparent area ratios for commercial building will not be as high as of
istanbul for the other cities even in the year 2000. Therefore; 67.6 % average
transparent area ratio coming from the percentages of 58.6 and 41.4 which represent
the proportions of conventional commercial buildings and high-rises is very high for the

country overall. For that reason recommended TAR for commercial buildingswas taken
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60 %. After the modification, new TARs are determined as follows: 20.7 and 20.8 % for
Turkiye for 1990-91 respectively and 21.6 % for Istanbui for 1992.

Consequently it is assumed that Turkiye, in all regions, will reach today’s modified
growth rate of Istanbul after eight years and the average percent transparent area ratio
of Tlrkiye is taken as 21.6.

With the determination of TAR it is now possible to forecast the frame needs of
Turkiye in the year 2000, because the forecast for total construction is 74,600,000 m?
and a TAR of' 21.6 % gives a total transparent area of 16.113.600 m? for Turkiye. In
general one m? transparent area means six meters of frame material, 16,113,600 m?
transparent area will require 96,681,600 m of frame which is the forecasted market

potential for materials in 2000.

2. Data For Determination of Existing Production Capacity

a) The Results of Interviews With PVC Profile Producers For Windows: In

order to determine the existing capacity of PVC frame producers in Turkiye, major
producers were found. Then, the information were obtained from these companies
through face to face interviews. Two of those companies that were communicated are
presently leading the market with their large market shares. Remaining companies are
either producers or importers. Based on the information gathered from major producers
and some of the importers, annual production capacity of PVC frames is obtained for
1992 and is shown on Table 10.

b) The Result Of Interviews With Al Alloys Profile Producers For Window:

Same procedure was followed to determine the existing capacity of Al alloy profile
producers. Only two companies were interviewed. These not only lead the market in

production but also set the quality standard within the level field. In contrast to PVC
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market, there are several Al profile producers. Seven of which can be classified as major
producer. Table 12 reflects the production capacity for Al frames in Turkiye for 1892,

The market share distributions of PVC and AL frames is shown in Appendix-C.

Table 10: Annual PVC Frame Production For Turkiye

COMPANY PRODUCTION MARKET SHARE
(Ton/Year) (%)
PIMAS 6000 42.4
" EGE YILDIZ 4000 28.2
PLATAN 660 4.7
PLASTEK 500 35
ll AKIN 500 35
! KALYONPEN 500 35
PAKPEN 500 3.5
IMPORTS & OTHERS 1500 10.6
] TOTAL 14,160 100
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market, there are several Al profile producers. Seven of which can be classified as major
producer. Table 12 reflects the production capacity for Al frames in Turkiye for 1992.

The market share distributions of PVC and AL frames is shown in Appendix-C.

Table 10: Annual PVC Frame Production For Turkiye

COMPANY PRODUCTION MARKET SHARE
(Ton/Year) (%)
PIMAS 6000 42.4
EGE YILDIZ 4000 28.2
PLATAN 660 4.7
PLASTEK 500 3.5
AKIN 500 3.5
KALYONPEN 500 3.5
PAKPEN 500 3.5
IMPORTS & OTHERS 1500 10.6
TOTAL 14,160 100




COMPANY PRODUCTION MARKET SHARE
(Ton/Year) (%)
FENIS 4500 16.1
GENGER 3000 10.7
GUHADAROGLU 3000 10.7
AYKIM ‘ 2500 8.9
ALSAN 2500 8.9
ALGIN - 2500 8.9
AKSAN 2500 8.9
SMALL PRODUCERS | 7500 26.8
TOTAL 28,000 100
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C. MODEL CONSTRUCTION
1. Assumptions
a) Qualitative And Quantitative Distribution Of Frame T ypes In Buildings: After

examining the data on new buildings, constructions, and new projects on the demand
side and the reference lists and the information collected from producers on the supply
side, the first step was to determine which type of frame is used in which type of
building. In general, Al System frames are preferred in large and commercial buildings
like office and tourism centers. Wood based frame is usually used in residential
buildings. However, it is observed that PVC frame system and ordinary Al audy frames
are beginniné to be used more frequently in new and modern residences. Previously,
Al frames were preferred, in most commercial, social and medical buildings, but recently,
PVC frames have gained considerable importance in this group. Especially large
customer group of PVC frame consists of people who are replacing their existing wood
frames with PVC frames.

The following assumptions were made for major users of various frame materials:

- Al System frames are used in large buildings,

- Ordinary Al frames and PVC system frames are used in residences, small
commercial buildings, and in some social/medical establishments.

- Wood frame is used in remaining buildings.

- Use of steel frames and other frame materials are quite limited and will not affect
the model results. )

Now that the qualitative distribution is known; ‘quantitative distribution can be
found. When the percent of TAR’s on building types, become available the upper limit
of PVC frames’ market share will be obtained.

The results for the years of 1990 and 1991 [21] for Tlrkiye are summarized in
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Table 12 where the building types are classified as follows:
Group I: Residential Buildings.
Group Ii: Commercial, Industrial, Medical & Social Buildings. |

Group lil: Others.

Table 12: Total Transparent Surfaces & Distribution Of Total Transparent Area

' 7
Years 1990 1991
Total Transparent 12,459,626 12,734,182
Surface Area (mz)
Group | (%) 53 54.4
Group Il (%) 46 445

Group Il (%)

L=

1.1

Now average transparent area percents of building groups that are obtained
from Table 12 can be integrated with the qualitative preferences of frame types as shown
in Table 13.

Table 13: Qualitative and Quantitative Distribution of Frame Types

Building Groups Average Transparent | Frame

Area Shares (%) Combination
Group 1. 54 PVC+Al+Wood
Group Il 45 PVC+Al
Group Il 1 Wood

b) Determining Market Potential: There is no doubt that it is difficult to estimate

33



the actual PVC frame market potential in Turkiye,for the year 2000. Depending on such
factors like availability, alternative frame materials, government policies it may deviate
from the forecasts.

However, consumption of frame material for retrofitting and illegally imported PVC
must also be considered definitely to improve the reliability of the model results; as their
share is not to small to be ignored and therefore they may affect the market potential
directly.

In order to reduce the uncertainty associated with the estimation of market
potential, the model should be applied for different values of PVC market potential that
reflect different market share values for various frame materials. In order to strengthen
this approach in this study three different market potential scenarios have been
considered.

Scenario I

In this scenario the subject of retrofit and illegally imported PVC profile is not
taken into account. It can be seen From Table 13 is that the distribution of frame type
of frame in building groups | and Il is not known exactly. So It is basically assumed that
2/3 of new residential building will be fitted with wood frames and PVC and Al frames will
have equal shares in the market in 2000. Under the light of this assumptions Scenario
| is described in Table 14. According to Table 14 it is seen that in 2000, market will be
distributed arﬁong the frames materials with the following shares:

37 % Wood frame

31,5 % Al frame

31,5 % PVC frame

When this is indeed the distribution, then total PVC frame need will be 30,261,341
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m and this need means a capacity of 38,068 tons of PvC’.
cenario |i:

In order to estimate the PVC volume consumed for replacement, taking as the
base, the economic life of wood frame may be reasonable. For the time period between
1991-2000 average transparent area ratio for Turkiye and the average wood frame
consumption percent are estimated to be 21.2 % and 50 % respectively. In addition,
annual construction volume is also obtained to be 67,188,000 m?. If it is accepted that
the average ec.:onornic life of wood frame is approximately 20 years, wood frames will
require to be retrofitted once in twenty years. Thus; average retrofitting need will be
356,000 m? for every year. This demand may be satisfied with wood, Al or PVC frame.
In this scenario 2/3 of this demand will be met with only PVC frame is accepted. That
means 237,400 m? transparent area. This extra retrofitting consumption which mainly
caused by wood frame is found to be around 7,122,000 m? that requires an additional
capacity of 1,780.5 tons of PVC. Scenario Il which is obtained by employing the data
about retrofitting onto Scenario | is described in Table 15. Though firstly it seems that
total transparent surface area will increase the market thoroughly, the extra need will only
be met by PVC frame so this will only increase the share of PVC frames in the market.
After the market shares are modified, rounded market share distribution are obtained as
follows: 36, 33 and 31 % for wood, PVC and AL frames respectively.

Thus 33 % of 16,351,000 m? wil require 40,469 tons of PVC that is the forecast of PVC

market potential for the year 2000.

As a result of the interviews, one m of PVC or Al frame is taken to be approximately 1.25 kg.
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cenario i

Another vital subject that must be considered is the consumption of illegally
imported PVC profiles. Those frame profiles which have defects and which do not
comply with the international performance standards and therefore that can not be
marketed in the country of origin are being brought to Turkiye which represents a
serious quality issue. What is of interest is that these illegal imports seriously affect the
sector and projections that consider this source and also the retrofits are perhaps more
realistic. |

The smuggled PVC volume is claimed to be approximately two times of legally
imported profiles. It means an extra capacity of 3000 tons for 1992 and an average
capacity of 5000 tons of PVC for each year until 2000 can be estimated. That
corresponds 667.000 m? transparent area which will be fitted with PVC frames. In this
scenario, extra transparent area caused by retrofits and smuggled PVC will only increase
the market share of PVC therefore all the market shares are modified in Table 16"‘Where
Scenario Il is summarized in order to obtain the new market share distribution of this
scenario. According to scenario Il market share distribution will be as follows:
31.7 % Wood frame
36.8 % PVC frame
31.5 % Al frame

Market share of 36.8 % will mean 6,262,514 m? profile that corresponds 46,969

tons of PVC market potential for the year 2000.
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2. Application of The Model For Scenarios.
Weibull model! which is defined to be F(t)=F [1 - e¥/%* ] will be applied for each

of scenario. Market potentials of three scenario are available. In order to obtain the
model parameters a and B, data of recent years are needed. Collected data summarized
in Table 17 were put in order to use them in least square method. Parameters of A and

B that are obtained by least square method are source of a and 8.

Table 17 : PVC Frame Production Capacity Data

Years Capacity Years Capacity
(Ton) (ton)
1983 45 1988 4706
1984 85 1989 5980
1985 125 1990 8402
1986 165 1991 10,650
1987 3263 2000 14,650

In application, to obtain the pairs of A and B, the best correlation coefficients
come out to be the 7! year in three of the scenarios, according to the algorithm which
explained in Chapter Ill to select the base years. Obtained base years, pairs of a and

B and saturation points shown in Table 18.
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Table 18: Welbull Mode! Application Results For Scenarlos,

46,969

Scenarios | Market Market | Base | Parameters Saturation
Potentials Shares { Year a and B Points
(F.ton) (%)

| 38,068 315 7 16,75 & 8,183 2001

i 40,469 32.95 7 16,899 & 8,165 | 2001

l 36.8 7 17.265 & 8.129 | 2002

market potential for PVC frames and 31.3 % market share of PVC. Base year is 7 year,
a and B are 17.124 and 8.143 respectively. The penetration curves drown by using the

data given in Table 18, according to the general equation of Weibull Model are shown

in Fig2, Fig3 and Fig4 respectively.
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AF(t)=F[1- e'(‘/")"] is general equation of Weibull Model. F=44,353 ton/year is the
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CHAPTER V
VALIDATION OF MODEL, COMMENTS ON RESULTS AND
RECOMMENDATIONS

A. VALIDATION OF MODEL.

A model was chosen and adopted to PVC frame penetration problem. The model
is based on Weibull Distribution, the details of which were given in Chapter il and the
results are obtained in Chapter IV.

Validation of model results depends on validation of the model so the first attempt
to test model is to perform the statistical evaluations. A series of statistical tests were
applied to the results in order to validate the model. Detail on the tests and the results
are given in Appendix-B and they are summarized in Table 19.

In three of the scenarios R-Squared values were found to be approximately 0.96.
That means the Weibull Curve has fitted the available data excellently.

Calculated T ratios are greater than the values obtained from T-Table. It implies
that the coefficients of predictor variables are significantly different from zero. In addition
calculated F ratios are also found to be greater than those of F-table in each case,
hence it can be claimed that obtained X coefficients are enough to predict the

dependent variable.
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B. EVALUATION OF MODEL RESULTS
The scenarios are summarized with their outstanding characteristic in Table 20.

Table 20: Baslc Characteristics & Assumptions Of Scenarios

Scenarios | Market Potential | Market Share | Saturation Basic
F (ton) (%) Times Assumption
| 38,068 315 2001 Except Retrofit
and

Irregular PVC

il 40,469 32.95 2001 Including Retrofit

[]] 46,969 36.8 2002 Including Retrofit
and Irregular PVC

It is seen that the scenarios reflects different times to acquire the market potential
completely. This times are found to be the year of 2001 for the first two of scenarios and
found to be 2002 for the third.

Three of the market penetration curves, have a very steeper profile. That implies
a rapid or fast market penetration which is provided as long as the yearly sales volume
increase.

Of course it is difficult to estimate the actual market potential of the year 2000
exactly. It may be upper or lower than three of the considered scenarios in this study.
However it can easily be concluded that the existing capacity will not meet the possible
need, as a result the market penetration will be completed after 2000.

1. SWOT Analysis.

SWOT Analysis is a process of determining the external and internal strengths,
weakness, opportunities and threats for an organization. In this study, SWOT analysis

of PVC system frame sector will be made against the other type of frame sectors. When
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the constructed model that reflects the general behavior of PVC frame sector is not
wrong.

The result of the analysis will guide for each of the plastic frame producers.

a) Strength:

- Though it is a new product it takes attention as an alternative frame material and
product awareness is quite high.

- Concept of PVC frame is nearly perceived as PIMAPEN which is product of
PIMAS that is a well known and strong company. This creates a’positive approach in
minds.

- User preferences looks like leaning on PVC frames against wood and ordinary
Al frames.

- PVC frames are really significant against the ordinary Al and wood frames.

b) Weakness:

- Technical deficiencies that occurs in fitting to building, creates a bad reputation.
Because the most of the customers who have their window frames replaced complains
about that kind of problems like not properly working windows, air and water filiration,
being wet etc.

- The products of some small plastic profile producers may not satisfy the limits
of Institute of Turkish Standards. The deficiencies that they possess increase undesirable
technical problems and this will affect the consumer opinion in wrong direction.

- The used technology depends on foreign technology. It is not much more than
a copy. By the reason that competition with foréign rivals is difficult.

c) Opportunities:

_ Our country is a developing country. That means there is a continuous need for

a new an modern buildings. This creates a potential for frame need.



- In some certain regions of the country some of planned cultural buildings
constructions are determined to be fitted with PVC frame as precaution against the
problems caused by ordinary All frames which show dimensional changes according to
ambient conditions and cause glass breaks.

_Increasing GNP per capita gives opportunity to the people so that they can think
to have their old frames replaced.

- The increasing rate of marriages, divorces and population creates a potential
need of new ﬁouses. That means there is an increasing potential for frame.

- The entity of irregular import profiles affect customer preferences to prefer
domestic profiles.

- High prices of import profiles is a reason to be selected for domestic profiles.

d) Threats:

_ The entity of import profiles in our market creates a competition.

- In large commercial, cultural buildings Al based system frames are always more
reasonable from many aspects. This will cause a big slice of frame potential is acquired
by Al system frame sector.

C. COMMENTS AND RECOMMENDATIONS.

1. Strategic Success Factors:

The successful penetration of PVC frame profiles depends on many factors some
of which are mentioned as follows:

a) The Quality: The local PVC frame systems should satisfy the international
quality and performance standards in order to compete with imported PVC in Tirkiye
and to compete with the frames especially produced in European Countries as well.

b) Technology and R&D Activities: It is natural that the buildings in Turkiye

differ from those of developed countries where they are constructed to satisfy the
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international standards. Therefore some technical conflicts occurs in attaching the frame
systems on to local building. The local PVC frame systems must be developed in order
to eliminate this conflicts that occurs depending on the architectural design of the

buildings in Turkiye.

c)_Creativity and Fashion: Profiles may be developed in order to comply the
different needs comes from different climatic conditions and different types of building.

d) Innovation and Care for Environment: PVC frames help to protect the

national resources. They reduce the wood consumption for window frame in
considerable rate. In order to keep the forest to follow an incentive policy by government
may be recommended. The value added tax paid for imported PVC may be reduced.

Therefore; the national wealth are protected and the new products are supported as

well.

e) Company Image, Brand Image and Product Image: PVC system profiles are
known to be the product of Pimas that carried out all the pioneering works in Tarkiye
then the other producers take place in the market. The new product gained a positive
image in minds as it is penetrated in to market by Pimas which is a respective PVC
producer company. In order to protect this image one of the important things to do is

training the personnel who serve in every steps of production and marketing system.

2. Proposed Strategies:

In order to compete successfully in the frame market the following strategies are

recommended:
- Determine your target market appropriately.
- Bring innovations in existing product and develop them in order to satisfy the

needs comes from architectural design of local buildings.
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- Provide that the frame system will satisfy the international standards.

- Increase existing competition capacity both for domestic and foreign markets.

- Train the technician group.

- Eliminate the technical deficiencies occurs in attaching to building.

- Use most advanced technology in all step from producing profile to attachment
of the frame to building.

- Try to keep the current fashion and be ready to response the possible

expectation in future.
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APPENDIX A

DESCRIPTION OF THE NEW FORECASTING TECHNIQUE, IT'S APPLICATION AND
RESULTS



DESCRIPTION OF THE METHOD:

Xnax - Xmin = P 5 is the difference between the maximum and the minimum datum.

p /n-1=Kk ;is the yearly increment coefficient of next periods’ forecast for next

season.

X= (X1+..-II~X‘) / n; average of yearly demand.
X(t""") = (X + k). Xt/X (i=1 ..... t)

X(t +1) 0 forecast of (t+1)”’ period.

APPLICATION OF THE METHOD:

Calculations are based on following data.

t X, (10°)

1 55.62
70.91
67.86
62.92
60.08

o A LN

61.21

7091 - 55.62 = 1529, p = 1529, n =6, 15,29/ 5 = 3.06, k = 3, 06
X = 3786/ 6 = 63,1

Xgr7 = (631 +306).5562/63,1 = 58,32

Xe+2) =  (66.16).70,91 /63,1 = 74,35
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X643 =  (66,16).67,86 / 63.1 = 71.15

Xerqg= (66.16).62.92/ 63,1 = 6597
Xg45) =  (66,16).60,08 /63,1 = 62,99
Xorg =  (6616).61,21/61.3 = 64,18

To obtain the forecast for the year 2000 the method must be applied once more.
74,35 - 58,32 = 16,03, 16,03/ 5 = 3,21, k = 3,21.

X = 396,96 / 6 = 66,16

X(12+1) = (66,16 + 3,21).58,32 / 66,16 = 61,15

X12 +) = (69,37).74,35 / 66,16 = 77,96

x(12+1) = (69.37).71.15 /66,16 = 74,60 *

Xip47 = (69.37)6597 /6616 = 69,17

It is forecasted that expected construction potential for Turkiye in 2000, will be

approximately 74.6x1 06m?.
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APPENDIX B

DESCRIPTION OF STATISTICAL TESTS AND STATISTICAL TEST RESULTS OF

SCENARIOS.
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DESCRIPTION OF STATISTICAL TESTS [24].

— —
- ] -—

SSE: Sum of squares for error (:z::|= (y-9,)2).

SSR: Sum of square due to regression (g:l= (9,-?)2).

- =

MSR: Mean of square due to regression (MSR=SSR/k).
MSE: Mean of square dus to error (MSE=SSE/(n-(k+1)).
k: Number of regression cosfficients

n: Number of data

8: Estimated x cosfficient.

§.: Standard error of x cosfficient.
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SCENARIO I

HEADER DATA FOR: A:1 LABEL: DATA OF SCENARIO I.
NUMBER OF CASES: 10 NUMBER OF VARIABLES: 2

X Y
1 1.9459 -6.7399
2 2.0794° -6.1034
3 2.1972 -5.7172
4 2.3026 ~5.4390
5 2.3979 -2.4123
6 2.4849 -2.0253
7 2.5649 -1.7667
8 2.6391 -1.3888
9 2.7081 -1.1142
10

2.7726 -.7654
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R ~~-- REGRESSION ANALYSIS --

HEADER DATA FOR: A:I
NUMBER OF CASES: 10

INDEX NAME MEAN
1l X 2.409
DEP. VAR.: Y ~3.347
DEPENRDENT VARIABLE: Y
VAR. REGRESSION COEFFICIENT STD. ERROR
X 8.183 .844
CONSTANT -23.062
STD. ERROR OF EST. = .698
r SQUARED = .9215
I = .9600

ANALYSIS OF VARIANCE TABLE

LABEL: DATA OF SCENARIO I
NUMBER OF VARIABLES: 2

REGRESSION ANALYSIS

STD.DEV.
.276
2.350

T(DF=  8) PROB.

9.693 .00001

SOURCE SUM OF SQUARES D.F. MEAN SQUARE F RATIO PROB.
REGRESSION 45.806 1 45.806 93.951 1.071E~05
RESIDUAL 3.900 8 .488
TOTAL 49.706 9

OBSERVED CALCULATED RESIDUAL -2.0

1 ~6.740 -7.139 .399
2 ~6.103 -6.046 ~-.057
3 ~5.717 -5.082 -.635
4 -5.439 -4.220 -1.219 "
5 ~2.412 -3.440 1.028
6 ~2.025 -2.728 .703
7 ~1.767 -2.074 «307
8 -1.389 -1.466 .078
10 -.765 -.374 T =-.391
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SCENARIO II

ADER DATA FOR: A:Il LABEL: DATA OF SCENARIO II
'MBER OF CASES: 10 NUMBER OF VARIABLES: 2

X Y
1.9459 -6.8011

1

2 2.079%4 ~-6.1646
4 2.3026 -5.5003
5 2.3979 -2.4762
6 2.4849 -2.0905
7 2.5649 -1.8332
8 2.6391 -1.4580
9 2.7081 -1.1862
10

2.7726 -.8425
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-------- m=-e-cc-ce---- REGRESSION ANALYSIS ---cemm-ce-eeececaae—o

HEADER DATA FOR: A:I1I LABEL: DATA OF SCENARIO II

NUMBER OF CASES: 10 NUMBER OF VARIABLES: 2

—— R G G D G G R G RGN R W @ G S SR G Gl G D T GE S W SR WD AP W WD WD S G G A D G

PROB.
.00001

F RATIO PROB.

93.508 1.090E-05

INDEX NAME MEAN STD.DEV.
1 X 2.409 «276
DEP. VAR.: Y -3.413 2.346
DEPENDENT VARIABLE: Y
VAR. REGRESSION COEFFICIENT STD. ERROR T (DF= 8)
X . 8.165 .844 9.670
CONSTANT -23.086
STD. ERROR OF EST. = .698
r SQUARED = .9212
r = .9598
ANALYSIS OF VARIANCE TABLE
SOURCE SUM OF SQUARES D.F. MEARN SQUARE
REGRESSION 45.611 1 45.611
RESIDUAL 3.902 8 .488

TOTAL 49.513 9

OBSERVED CALCULATED RESIDUAL -2.0

1 -60801 -70197 0396
2 ~6.165 -6.107 ~.058
3 -5.778 -5.145 ~.634
5 -2.476 -3.506 1.030
6 -2.091 ~2,795 «705
7 -1.833 -2.142 <309
8 -1.458 -1.536 .078
9 ~1.186 -.973 -.213
10 -,843 -.446 -.396
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SCENARIO III

HEADER DATA FOR: A:III LABEL: DATA OF SCENARIO III
NUMBER OF CASES: 10 NUMBER OF VARIABLES: 2

X Y

1 1.9459 -6.9501

3 2.1972 ~5.9276

4 2.3026 -5.6495

5 2.3979 -2.6311

6 2.4849 -2.2483

7 2.5649 -1.9937

8 2.6391 -1.6241

9 2.7081 -~-1.3581

10 2.7726 -1.0250
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~~—~== REGRESSION ANALYSIS

HEADER DATA FOR: A:III LABEL: DATA OF SCENARIO III
NUMBER OF CASES: 10 NUMBER OF VARIABLES: 2

o T P - G MR G Y W S L S e S S Y s G D W R G S W G D G G T G G G e D G G G D G D G D Dt e I TR S Y S

REGRESSION ANALYSIS

MEAN STD.DEV.
2.409 .276

D G G T P SR D - L G R D S e D G G G SR D D D G R SR S S G P W N D D D Gn R D S S e e W G e

DEPENDENT VARIABLE: Y

VAR. REGRESSION COEFFICIENT STD. ERROR T (DF=
X 8.129 .845 9.62
CONSTANT -23.156
STD. ERROR OF EST. = .699
r SQUARED = .9205
o r o= .9594
ANALYSIS OF VARIANCE TABLE
SOURCE SUM OF SQUARES D.F. MEAN SQUARE
REGRESSION 45.200 1 45.200
RESIDUAL 3.905 8 .488
TOTAL 49.105 9

8)
3

PROB.
.00001

F RATIO PROB.
92.598 1.130E-05

STANDARDIZED RESIDUALS

OBSERVED CALCULATED RESIDUAL -2.0

-6.950
-6.314
-5.650
-2.248
~-1.994
-10624
-1.358

CVWDNNALIBDWN -

[}

-70339 0388

-6.253 -.060

-5.296 -.632 &
-4.439 -1.210 *

-3.664 1.033

-2.957 +709

-2.307 ~313

-1'704 .080

-1.143 -.215

-.619 -.406 *
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APPENDIX C

MARKET SHARE DISTRIBUTION OF PVC AND AL PROFILE PRODUCERS.
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APPENDIX D

SAMPLES OF PVC SYSTEM FRAME BROCHURES AND CATALOGS
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PIMAPEN PENCERE SISTEMI

Ulkemiz ingaat sekiériindn endistriyel anlamda drgitlenmesinin temelinde biyik ¢apta
Uretim, vluslararas: standartlara uygun kalite ve mihendisfik hizmelleri gelir.

Diinyada son 30 yil iginde Plastik mamullerin gdsterdigi gelisim hepimizce bilinmektedir.
Buguln plastik en hassas cihazlardan, gindelik egyaya kadar uzanan yaygin ve rakipsiz bir
kullanum alanina sahiplir.

PIMAPEN Avrupa'daki benzerlerinin Gstiin dzelliklerine sahip ve PIMAS kalite an-
layigina uygun, EPDM contas), ispanyolet aksami, mentege ve vidasina kadar fitizlikle imal
edilmis, pencere dizayninda ve Uretiminde Bali Almanya standartlan esas alinmig bir ma-
muldir. Sert PVC dogramalar Bati Almanya'da % 50, Avusturya'da % 40 gibi bir pazar
payina ulagmgtir.

PIMAPEN, ingaali yapan ve kulianan agisindan gesitli problemler gikartan bir konunun
en yeni ve kesin ¢6zumi olarak PIMAS tarafindan Glkemiz ingaatl sekiérine ka-
zandinlmusgtir.

PIMAPEN giderek 6nem kazanan enerji ve gevre kirlenmesi sorunlarl agisindan pence-
relerin tasanm ve Uretimini dikkatle ele almigtir. Kullanici agisindan dzellikle 1s1 kaybin
énleyen, uzun 6murtd, yagmur, hava, toz ve ses gecirmeyen, bakim is-
temeyen dodrama gerekmekte, insaati yapan agisindan ise istenilen boyut ve ebatla
dogramayi zamaninda ve kolayhkla temin etmek ve kisa sirede yerine takmak istenmekie-
dir.

PIMAPEN, bugin Tirkiye'nin her yaninda, yurt disinda da Suudi Arabistan, Libya, Irak,
Sovyetler Birligi ve Urdiin'de 1.000.000 m2'yi bulan bir kullanim alanina ulegmiglir.
Bayindirhilk Bakanhg: Birim Flyatlaninda yer almaktadir.

PIMAPEN Pencere Profilleri, Ultraviyole 1sinlarina, sogduda, sicada, kimyevi maddelere
ve alese dayanikh &zel katkili sert PVC'den imal edilmekte, i¢lerine metal takviye profilteri
yerlestirilerek, profillerin yGksek rizgar giglerine kargt mukavemeli saglanmaktadir. 120
kmvh riizgar ve yadmur altinda izolasyon ve mukavemet degerleri agisindan yapilan de-
neylerde en saglikli sonucu vermektedir.

PIMAPEN Pencere Sisteminde kanat arahklarini iki kez gevreleyen EPDM conta ve
geliglirilmis ispanyolet sistemi, kanatlarda olugan 1s1 kayiplarini en aza indirmektedir. Ayni
dogramaya sadece cam gitas degistirilerek tek veya Gift cam takilabilmektedir.

PIMAPEN Pencere Sisteminin 8mri binanin mrd kadardir. Bir ayda 60.000 m? siparigi

kabu! edebilecek Gretim olanaklarina sahip olan *PIMAPEN" Pencere Sistemi teknik
kadrosu, servisi ve mihendislik hizmetleri ile ciddi bir hizmet anlayigina sahiptir.

SERT-PVC MADDESININ FIZIKSEL OZELLIKLERI :

a) Ortalama Yogunluk 1.38-1.4 g/cm3 (TS 201)
b} Uzunlamasina genlegme katsayisi 80.10-%/ C (TS 201)
¢} Ist iletkenligi 0.13 kcal/m?h°C (TS 201)
d) Esneklik (Elastiklik) moddld - 20.00 Nrmm? (TS 1398)
e) Yuzey Direnci ' 10 2. 0hm (TS 201)
f) Gekme Mukavemeli 37,5 N/mm? (TS 1398)
g) Centik darbeli egilme mukavemeti 13 KJm? " (TS 1004)

SERT-PVC MADDESININ KIMYASAL OZELLIKLERI:

Asitlere, bazlara, yikama maddelerti (deter‘\ , sabun} alkollere, yaglara (bitkisel ve hayvan-
sal) karbonik asite, benzin ve suya dayanikhdir.

Malzeme alev almaz, alev aklarmaz, ateg kaynag uzaklagtiginda alevi soner.




CONTA iZOLASYONU :

Kanat arabklanni iki kez gevreleyen contalama sistemiyle 151, nem, toz ve sese kargi
gergek bir izolasyon deg@eri saglanir. B Alman Rosenheim deney enstitisiinde DIN
18055'e uygun oigmelerde PIMAPEN kanat sizdirmazlik "a® de@erinin sifira yakin
oldugu tesbit edilmigtir. (Bkz. Yildiz Universitesi raporu.)

Kanat sizdiwrmazlik contalan EPDM (A.P.T.K.} kauguk contadir. Ozel Uretim teknolojisi
geredi yillarca fonksiyonlanini devam ettirirler. Ozel dizaynlan geregi degistiriimesi ko-
laydir. Eksenel olarak 3 mm kadar edilme imkanlan nedeniyle en gayri musait iklim
kosullarinda dahi gergek bir kapama saglariar,

Avrupa'da kullanilan sistemlerde oldugu gibi, PIMAPEN PVC Pencere Sisteminde de
dis contali ve orta contal sistemler uygulanmaktadir. Her iki sistemde de gesitli iklim
kogullarinda en yUksek gegirimsizlik saglanmaktadir. Sistemlerde; detay geregi 6n dig
bélgeye gelen yagmur suyu, 8zel su 1ahliye kanallan ile digari atiimaktadir.

ISPANYOLET VE MENTE$E

PIMAPEN Pencere Sistemi'nde kullanitan ispanyoletier Avrupa standarﬂarma uygun ola-
rak PIMAS tarafindan Uretilmekiedir. Pencerelerde gergek bir kilitleme saglayan 6zel is-

panyolet ve mentege sistemi, ¢esitli agilma imkanlariyla da (lkemizde Uretilen nitelikli
dograma malzemesidir.

PIMAPEN PENCERE SISTEMi ISI YALITIM DEGERLERI :

Malzemenin 1s1 yalitim dederi 0,13'dGr. Bu def§er Ahsapin isi yahtim de{erine
egdegerdir. Dograma malzemelerinin ist yaliim degerleri (DIN 4108)

AHSAP 0.12 Kcal/m2h®C
Plastik 0.13 Kcavm2h®C
Demir 50.- Kcal/m2 hoC
Aluminyum 175.- Kcal/m2hoC

M

Tablodan gérildug0 gibi metaller gok iyi ist lletkemdirler Bu nitelikleri dolayistyla
Bayindirlik Bakanhiginin 30 Ekim 1981 tarihli ydbnetmeligiyle yurt sathinda dograma malze-
mesi olarak kullaniimas! kisitianmig bulunmaktadir.

Gift camh (Isicaml) PIMAPEN PENCERE SISTEMI'nin 1s1 yaliim degerleri K= 2,6
Kcalm2hoC'dir. (DIN 4108-TSE 2164). Bu deJer 6zel birlegtirilmig gift cama (Ist cam'a) ait
degerin bir pencere sistemi olarak saglanmasi demeklir.

Uygulamada giftcam (1sicam) tercihi yapilarak kazanilan isi yalitim kazanci ; dograma malze-
mesinin niteliinden veya conta izolasyonunun oimamasindan dolayi kaybedilmektedir.

PIMAPEN gerek 1si yalitim degeri, gerekse conta izolasyonu ile bu kayiplara kargt bir
¢bzum malzemesidir.
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PIMAPEN PENCERE SISTEMI SES YALITIM DEGERLERI

Alman Standarilan DIN 4109 ve DIN 2719'a gbre dizenlenen asadidaki tablolardan da
gdruldigi gibi; giftcamh (isicamh) PIMAPEN PENCERE SISTEMI 39 desibel'e varan
yalim degeriyle en guratdlo otamlarda dahi sessiz mekanlar olusturur.

Cesitli Pencere Tiplerinin Ses Yalitm
Degerleri {DIN 2719}

PENCERE Tirl Ses Yalium Degerl

12 mm hava boslukhu ¢ift cam takilmis.

Yalitimh dograma profilinden cergeveli ve

kanat araliklarinda contali yaliim saglanmig

Pencere Sisterm 3529d8B
{Ornek: PIMAPEN Pencere Sistemi)

6 mm hava bosluklu ¢ift cam takidmus, yalitiml

dograma profilinden gergeveli ve kanat
. araliklarinda contah yahtim saglannus Pencere

Sistemi. 30-34d B
{Ornek: PIMAPEN Pencere Sistemi)

Kanat arabklarinda contall yalium olmayan, isi

yalitimli dograma profilinden gergeveli

pencereler. 24dB
(Ornek: Ahgsap Dogramalar)

YAP! DIS CEPHELERINDE GUROLTU SEVIYELER| ORTALAMA DEGERLERI

(DIN 2719)
1 2 © 3 4 5 6 ?
MEKANLAR
Girulta Guruftu Hastane ve Konut oturma Buro
Sinittandirmalan  Seviyeleri Sanatoryumlarda odalan, Hotel calisma
db (A} Yatak odalan Yatak odalas, odalar
Dearsaneler

Gerekli {Ses) Gurultu Yabtum Degerieri .
RW (Dis duvatlar igin) RW (Pencereler igin} db olarak

Dis duvar Pencere Dis duvar Pencere Dis duvar Pencete

| <50 30 25 30 25 30 25
I} 51-55 35 30 30 25 30 25
[11] 56-60 40 35 35 30 30 25
1% 61-65 45 40 . 40 35 30 30
v 66-70 50 45 45 40 36 36
Vi >0 56 50 50 4% 40 40

PIMAPEN PENCERE SISTEMI NEM IZOLASYON DEGERI:

Bati Aiman Pencere Teknigi Enstitiist (institut Fenster Technik-Rosenheim) tarafindan
PIMAS-PIMAPEN PENCERE SISTEMI'nin Bati Alman standarti DIN 18055'¢
(Pencereler ve araliklarimin hava gegirgenlidi, garpma yagmur sizdirmazhid, sartlari ve test
metodlari'na) uygun olarak deneyleri yaptirimstir.

Bu deneylerde gok yiksek rizgar hlzlérlng benzer garilar yaratilarak hava sizmasi
6lclimis ve bu degerlerin saptanmig Iimitlgz’ﬁjamnda oldugu belirlenmigtir. Aynczi Gok
ylksek basingh ¢arpma yagmur etkisinde i¢ boimelere hig su sizdirmadi§) géraimagtor.

PIMAPEN PENCERE SISTEMI'nin contal izolasyonu sayesinde yiksek izolasyon
dederi bu deneyle bir kez daha saptanmigtir.
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Terih @ ...... [on 90,
EGE PER PENCERE
SISTENLERI
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EGE PEN PENCERE SISTEMLERI

[ge Pen Glhemiz pencere sektbrinde 3 dnemli Ostinlsge sahiptir

~ Ege Pen pencere profilleri 6n odacihhi olarak dizayn edilmiglit

— Ege Pun pencerelen Rorkasal monltaja uygundur.

— tge Penm geligtirddi sistemler prefabrih ve prekast yapr elemantanna holaylikla moule edilic

On odacik protlin metal takvigeli asit balomii ve bu bblgedeki melal takviye profilini dig elkenlerden
korur Bu bblgedeld termik gerilmeler en aza iner. Melal 1akviye profilinin termik gerilincleie haig)
korunmast, profil materyal dzelitdennin uzun yillar korunmasini ve hizmet elingsini sadlat.

On odacid profil dizaym sayesinde, tek bolimid profilere gBre daha iyi 151 izolasyon deden saflani
Onodacik dlae 15t yahtm biAgesi demektic EGE PEN size igten disa iki bolgeli ve 56 min. geniylifinde
15t yaliumi sunar. Plastik pencereler iin Alman DIN Standartlaninca Kabut edilen isi yaltun deferled
EGE PEN'in asgari 151 yalim deferidic (h=19 W/ni? K). EGE PLN hanat araliklan iglen ve diglan
cepegevie i hez contalanir Bu sayede gergek bir Juga izolasyonu sadlanir (a-01 n*lvin) Bu tir
kanat zolasyonu dinyeda ve Oliemizde en yaygin ve gegetli izolasyon sistemidir

On odaciksz tek batamia dodrama profillerinden yagmur Suyu tahliyesi; direkt su tahliye hanal ile
olur Yubsek yapmlarda olugatak C ve D Kasman ylhsek rdzgar goglering karyt dueht su tahiiye kanali
aynt zamanda ters ybnde galisr Su tahliye kanalindan sofuk rizgar ve rizgarlaria birlikle gelen
¢arpma yadmur suyu bu Kanaidan cam yuvasing gen teper, cams sodutur, cam bufulanit, camda
terleme suyu olusur, camun (Gift cam’ing olasyon deeri diser

EGE PEN pencere sistemine &nodacik sayesinde uygulanan enditeh sy tahliye sistemled Lu Snemli
sahincapn onler On odazid: profit dzaym gafdag plastik doframa sistemlerinin vazgegiimez dizayn
seklidie

EGE PEK Pencere Sistem! Kdrkasali Montala vygundut,

Korkaszsz moniajarda pencere safhasing gelen ingaal, pencerenin montajimi beklemek zonindudi.
Ingaatla pencere tavdmas sirasinda, dncesinde veya sonrasinda meydana gelebilecek gecihmeler
{zuch sonugler dofurur Pencere Lahildi mi, Dider sorunlar baglar, conta yuvasina harg dolur, contalar
Kidenir, fordsionian azaie Boya-Sva derten pencerede onendi 6lgode bitmeyen bir temidik baglar
Pencerede gio-deor atar, camiar Widenin, hr Gsldne hir sonunda pencereniz arzu ettiiniz kafitede
defddic .

Kbrkasah pencere montzjinda bu mahzudar olmaz, ingaal devam eder [ngaattan el ayak gehilip kir
pas kalmaanca pencere montajing gegilie Bir resim qergevesi kahlesinde tahlan EGE PCN puncere
geIgevesi edennan Oejerk OeQer kalar

EGE PEN pencere sisterminin bu Uston 6zelliderini bir hez daha belifelim,

1 Onodacikh Profi Dirzyms
° Yihsek 5 yatumn defea
* Endirgd? su tatdresi
* Enduerd garpme yeimur hareheli
2-  Kérkasali Pescere Moata)
® Yubseb habis percere (ergeesi
* Ingaat pehometeinge poncere sebebinin ortadan kalkmas
* A etbinz: bddasasy EGE PEN 101 Serisi
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EGE PER DOGRAMALARIN OSTORLOKLERI
EGe Pen pencere doframalannda rakiplerinde olmayan kasa hanal arasinda conta Sislenii nieveullun
. Puotil afublan benzerering gdie daha agudin
Istisnasiz her profitn igine galvanizii metal sag takviye ycrlegliniimiglir

Metal takviye saglan ginko aliminyum kangum ile 40-50 mikron kahnlikla galvanizlerunehle Girdmie ve
paslanma dnlenmekiedit.

Ege Pen hemerli pencere ve kapi Dretimini Torkiye'de ilk gefigliren kurulugtur

Damilalik pencere kanadi Gretiminde Ege Pen Turkiye'de ek ve rakipsizdir, Piofil hendinden dainfahinh
olarak Oretilmektedic :

Profil (zerindeki damlalk gikintisi yamur suyunun uzaklastnimasinda  dnemii 1ol oynamamdu.
Damlahk giuntist kana! ydzeyinden sizdlen yafmur sulanin kanal ile kasa arasing girniesini
oniemekledic Damlahith kanat profili fle genly agikhiblan gegmek mimkin olmakiadir

Ege Yidiz profileri ile kapi, pencere doframalannin diginda, vitrin, duvar ve tavan haplamalan, bolme
duvartan, biiro bblmeleri ile gesitli dukorasyon igleri de yapimaktadit

Epe Pen Dronleri rakiplerine gbre en son teknoloji ile tesis edilmis lzmir, ls!anbul {5 adel) Anhara,
Bursa, Denizli, Konya, Bolu, Afyon, Adana Giresun, Manisa, Gebze ve Gazianlep fabrikalannda
Grelitmektedin,
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EGE PEN NEM [ZOLASYONU

Kanal arghidann iki kez gevieleyen i¢ ve dig contalama sistemiyle dig hava hogullanna isi, ses, nem
ginaid tesirlerine kargt gergeh bir &zolasyon deferi saflani. Bu @olasyon sislemi dinyada ve
yurdumuadiki en yaygin kulianim sehhdir.

Urelici firma tavsiyesing uygun kapama migkanizmialan hullandmasi halinde hanat arahiklan jcolusyon
degeren en gayrimdsait rozgar hizlannda dahi a= 12 ndm degerlerini agmaz, -

Yiksek rizgar gagleri alinda sizacak, bir miktar su damlacify, su tahliye kanah ile tahliye eific

Profil dizaynindaki dnodacik sayesinde su tahliyesi endiell su tahliye kanali ile yapi Aynca,gihig Lir
kapakgik ile direkt rozgara karst korunur,

Endirekt su tahliyesi, endirekt riizgar haieketi demekiic Diga agilkimda rizgar kapaf ile horunan
endiiekt tahliye kanah sayesinde € ve D Masmani yoksck rozgar ghglerine karg! yoksek izolasyon
degerlen saflanir,

Onodacity olmayan tek gdzii profillerde su tahliyesi dirckt olur. Bu aksi istkamelle riizgar girisine de
direkt agik bir hanal olusmast demektic Ozeliile sabit (agimayan) camii penceselesde cam yuvusing

fizgar ve garpma yagmur dolar. Isicum'da (Gift ¢anida) ig cam yizeyi sofur ve teder. Cam ylizeyinin
izolasyon degeri diger.

EGE PEN NEM IZOLASYONU

CAlM Cotitasl

= CIFY Cam
~. QA CAKM CHTITAYE

/Puo:-il waie) 2

CMETAL TAKVIVE
RO

SU TAMLIE KatALl
VE KaPal! N

< YARIN 1N LA

Ot ODACIK — |
B - Gua navit proorini T
S LIFT CAK Blaa il
0OS CAM CONTASE —-- - .' . A - WITA cUu'u.:'l
- . S RIET Caia
rQ 4 )
7 |
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EGE PEN IS! YALITIM DEGERLERI

B Alman Standard: 4108'e gdie gegilli malzemelatin isi ilctkenlii kat sayilan Oyledic

MALZEME 151 ILETKENLIG! (Winik)
Deliki Tudla (1200 hy/m?) 052

Cam 081

Celik 6000

ANiminyum

Ahsap 020

EGE PEN (Sent PVC) 016

EGE PEN pencere sistemi ¢ift cam {is1 cam) 1akidimg haliyle 1st yaliim degeri k=19 W2, K'dir. Bu
deder bnodacikh {ok odacikl) dograma profilleninin orlak deferidir Onodacikii profit dizayrumin
safladify endirelt su tahliyesi, endirekt rizgar harekeli ve On yaliim bdlgesi sayesinde bu yihsek is!
yalitim defen ekie edili

EGE PEN profilerindeki Onodacik bdlgesi, Snyalitim bolgesi olarak en sofuk ki ‘ginlerinde dahi
profilin Ig ylizeyini sicak tutar DIN 4701 uygun olarak gergekiegen Ig yilzey istsindan dolay teileme

olmaz.
_— «26 ¢ ova sicantibl +28 € 0DA siceniidl
B’ /6' C
o3 .
. ic
—fe =

ACIKLI PROFIL . .
TEK ODACIKL © G ODACIKLL PROFIL (OR.EGE #LN)

Tek odacikh ve 6n odackhi (gok odaciNi) profilierde i ve dis 1Siya badh 1st dafilimu diyagranu.

EGE PEN GUROLYD zoLASYOHU

Istenmeyen seslerin izolasyonunda, cam kalinldy, 15t camda iN cam arasindaki hava boghufu,
kasa-kanat araikannin geglrgenhdi dnem kazanir,

EGE PEN gorund kolasyon defieri 30-34 Desibol'dir Bu defer sayesinde en plrOlals oftanvarda dali
yalitlmig sessiz mekanlar olugur. - )

Gint camlardan bir tanesini dierinin ik katinda Seggyapk EGE PEN'in izolasyen deferi 3-4 desibel
dalia artarak 34-38 desibele ulagi

Koyisdadi Cad. No. 80/A Atomtlrk Apt. 81040 Kuyubosi- Kadikéy/lstonbul Tel.: 3472572 - 347 40 60
Sicll Ticaret: 262347/202919
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Aluminium. is a

versatile, malleable,

incredibly strong, long-lasting,

corrosion-resistant and

durable metal.

Since 1963, Fenig has been applying the
latest techniques in its processing of this
durable modern age metal, to increase its
aplication in Turkey, in the form of profiles,
accessories and frames,

Fenig Systems and Accessories Inc., emerged
from the Fenis nucleus in 1983. Its aim: To
fulllill an ever increasing demand from the
market place, with the finest available service
inits field.

Alter much study and intensive research, a

* know-how" agreement was signed between
Fenig Systems and Alcan, £X one of the
leaders in the aluminium world. The purpose of
this agreement is to disseminate their combined
advanced lechonology throughoul Turkey.

Fenig Systems and Accessories, Inc., renders
technical service in four main areas:

a- The furnishing of pfoject. detail and
technical advice and consultancy in aluminium
{frames, 1o domestic and foreign contractors,

b- The technical marketing of framing systems,

c- All aspects.of contractual work abroad, vis-a-
vis aluminium frames,

d- The establishment of its own agencies within
foreign companies. ’

Fenig SyStems serves the domeslic market
" through "authorized aluminium framing firms"’
which'have been selected with special care.

WHAT IS FENIS “SYSTEM FRAMING"'?

In aluminium framing, ‘'system’* means the use
. of materials, manpower and time in the most

. productive manner during the manufacture
and/or fitting of frames. It applies throughout
the process, from the selection and filting of
the smallest bolt or screw, right through each

accessory component, to the emergencé of the
finished product.

Aluminium frames have become such an
integral leature of the modern age that
constant resarch is being undertaken to
develop them furlher.

In ''System Framing” rigorous standards of
care and expertise are used - and

mainjained in all aspects of production. From
the selection of raw materials, through
functional efficiency tests, the application of
reinforcement elements, accessory
development (always with a view lo increasing
durability) -from the smallest detail to the whole
highlfi’; functional and elegant unit which
emerpes al the end of the production process-
all arp subjected to and must satisly

“Syslem Framing's’ exacling standards.

oy

In the Ministry of Civil Works® unit prices manual,
Fenis ""Systems Framing" is listed under the
'prllowing headlines:

23-244 system Iraming without insulation
23-244/1 system framing with insulalion
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WARMEDAMMKONSTRUKTIONEN

mit Systemgcorrcr tie

DAMMSTEGE: A
Polyamid glasfaserverstarkt
warmebesténdig bis 200°C

WARMESCHUTZ:
DIN 4108

Rahmenmaterialgruppe 2.1

ke =2,3wmk
mit Isoljerglas 2-12mm SZR

kF = 2,9 wmX
mit Isolierglas 1 - 12 mm SZR

i SCHALLSCHUTZ:

i DIN 4109

| Schallddmiman bis R,, 47 dB
§ghq.!!sbhg1tzkl. 2,3,4,5nach Glas

d FUGENDURCHLASSIGKEIT

. SCHLAGREGENDICHTHEIT:

DIN 18 055 .
a < 0,1 m%hm, Gruppe C

BAUTIEFE: :

Rahménprofile 62 mm
Flﬁgeléroﬁle—[—’enster 72 mm
Fligelprofile-Tiren 62 mm

OFFNENGSARTEN:
Drehkippfenster
Drehfdnster
Kippfenster

Dreh-, Drehkippfenster
Drehkipptur
Anschlagtir
Hebeschiebefenster
Hebeschiebetir

\

Gutegeprifte Beschlige
Alle Teile nicht rostend
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HARTMANN DOGRAMA SISTEMI OZELLIKIFRI

Hartmann scrilerinin tim elemanlari TSE ve: DIN standart]ay indadn ve in
saal fizigine uygun dzelllkler tasirlar. Profillerin timi 1% yhlxlxnu
lidir. Tasiyici Ig profiller fle dig profillerden olusan 1s1 yalitimh
profillerde 151 yalitimlar:y cam elyal takviyeli pnliamil'lnn pmal odi
Ilrler. ' o - '

Bu malzeme ' sayesinde- Lim konstlriksiyonlarda 151 Kapriileri (1s1 ka.
¢1s1 ) meydana gelme ihtimali ortaﬁan kalkmakta ve yakat Hikellmine of.
ki eéebilecek olumsuz etkiler'giderilmis olmaktadir. [lde edilon "L
degeri DIN 4108 b 1iim 4 tablo 3 normuna uygun olarak 1? mm ity boqgluk
lu 151 yalltlmll cam I¢in 1,978 kral/mPV dir. (2, 3 w/m K) w

st yalitiml1 kasa ve Kanat gibi birbiriyle calisan profiller arasinda
kullanilan bint fitilleri ve cam ile profiller arasindaki cam fiLille.
ri Elesldmerli EPDM'den olusmaktadir. Bu malzeme =307 den 1 90°C sicak
11k derecelér! arasinda biyiik bir elaslikiyet qistermetie vo geri divm
glcUng- sahlp olmaktadir.

Bu fitillerin yalitim gicii ve hava sarllarina dayamklilidgr <ayesinde
bak'ima )httyhc gdstermeksizin uygun bir kullamm dtm il garanti odilmet .
tedir.;EPDM yalitim profilleri ile kullanmilmakta olan "k =islem
camlama " ydntgmf. test kosullari altinda ancak #élciilebilen a 0,1y i
gegirgenlik kalsayisi gostermekledir. Bu deger DIN 18055 novmuna qire
"C" diren¢ sinifina girmektedir.

Buhar basincini dengelenmesi amaciyla usuliine uygun olarak yapilan
kasa - Kanat havalandirmasi ve dogrudan disariya si akigini <aiilayan
delikler sayesinde camin olurdudgu hiliimiin newmlenmesi Gnlenmet fedin,

Bu 1s1 yalitim deferi Tirkiye'de moveul baska Wi Div alumioyom doe
rama sisteminde yoklur, Ginkii istoyalitimn <aglandiay ivi prolil
arasindaki hnvah bas i ll&rl,m,}nazﬂjﬂm:\]m jfode 20 omm i
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- Esteliklir.

- Govreyi kirlgtmez.

- izl ve toplu insaal sislemlerine uvqundur .

- Ekonomiktir. -

- Projenin gerceklesme siirecinde zamandan, iscilibton Tacaninl waiflm .

- Kullanim slirecinde igletme gidevinden tasatiul adglm

- Standart kalitede iiretim saglar,

SISTEM DOSRAMA OZELLIKLERI

Aliminyum Dograma dig duvarip saydam bir biylimiidin . Do beellidl ile g
ve dis hacimler arasinda 15tk ve ginsel Bagilant v <adglarben, bam bio
hava-su, s1zdirmaziigy saglamalidir.

Bugiin qagdhs yasamda dogramamin ana fonkeiveniarina yenioyeni fonl i

yonlar ek]enmekLedir. '

Dograma arlik duvarin degil, cephenin hiv elemanidin,

Sistem dograma profilleri yalnizca bivbiviyle cabisan pmotilim almg

yip, en ufak vidasina kadar Liim aksesuarlary ile ele alimp tanarlan.
ms, ﬁmnlat'va monlajda malzemn, emel ve zamang en oplimal hoyut Favdy
kullanan elemanlar bilinliigidir. ,

Sistem dogramalar yapi cephelerinin problemierinde victime digen i
gorevlerl ¢ozmek lzere tasarlanmislir.

ISI YALITIMLI DOGRAMA GEREKLILIGI

Tirkiye gibi enerji ihtiyacimin yarisiny diviz iideyerel bargilavan bin

ilkede enerji tasarrufu dncelik tasir. fnerii tasamnfosdaba i1bel me
todlardan. dlert metollara, ileri teknolajilore goomel el Vi,

Gelismig Glkelerde hinalarin 1sitilmacing harcanan encejrnin deneting
ne bhilylik bir agirhik verilmektedir,
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Ist yalttumle profiller ayymn zamanda ses yalitim {izerinde de olumlu
eltki yapmakta ve kullanilan cam cinsine Lagl) olarak DIN 52210 normu-
na yire 5. sinifa kadar ses yaliLimi saglayabilmektedir.

(KW= 40 - 44 (0 ) )
HarLmann ﬂistpm serisi ¢ercevesinde Uretilen Aliminyum profiller ile
ol buralngyg hor'LUr dograma gerek yeni binalarda gerchse eski yapi
restarasyoun projelerinde en uygun ve ekonomik czim olarak gorUlmek-

Le ve proje sahibi mimarin ve ingaatl sahibinin yaratici taleplerine
uygun dimek Ledir,

Hartmann sistemleri profilieri ile her Lirli; giydirme cephe, eksenel
doner-yalar, déner, Gift cksenllj -hafif sirme, agir kaldirma-siirme,
cekme paralel strme, [ner-kalkar, ige-disa agiliT pencere ve kapi sis-
Lemleri Urelmek, sahip olunan geniy imalat paleli sayesinde degisik
kombinasyonlarla mimkiin olabilmekledir.

HarLmann dograma sislemleri » her Lir mimari, statik, yapr fizigt
problemlerine cevap verecek zenginlikte dlzqyn edilmistir. Profiller]
en dfak Lirnagindan, ara bosluklarina, fitil yuvalarina, profil kesit-
lerine Ladaq baglanti-calistirma éksesuarlarl, su tahliyes!, nem den-
gelemmest vb, yapir kabugu problemleri distinilerek dizayn edilmistir.

ProFiLlcr.'yapx estetigine katkida bulunacak sekil, kombinesyon ve
halftededirier. Yurt disinda yillardir kabul gbrmiis, zaman iclinde ken-
dini yenileyip geligtirén Hartmann aliminyum dograma sistemlerinin
ytllarih birikimiyle olugsmug  leknoloji bilgisini yurdumuza kazandirs«
my olmakla snemli bir hizmet gordiagumiiz kanaatindoy{z.

)4
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yurdumuzda konul ve fabrika binalarinda tuketilen 1<1 enerjinin Liim
tikelimdeki payt % }5 dolaylarindadir. Bu miktarin yari<indan fazlacy -
nin Ltasarrul edilebilecegi dUsﬁnUlUrse bir ylida 2.6 milyon Lon pelinl
esdegeri tasarruf saglanacaktir.

Enerjl'tasarruf saglayan 1s1 yalitiml aliiminyon dograma iivelimine kal -
k1 amaciyla,batudd by konuda dnder firma olan Havimann'in hilal hiviki-
mi ve teknolojisi  yurdumuza kazandirilmigtir.

Hartmann Sistemlerinin gzellikleri, ISE ve DIN normlarina uyquulod,
imalal sartlari, Hartmann garanti belgeleri (Tostitul filn Tendier feolnit
e.v. rosenheim ) [ligikte sunulmugtur.
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