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DESIGN STANDARDIZATION IN VACUUM

FURNACES

Furkan Yasin Canigenis - Mechanical Design Engineer
Ozan Yilmaz - Mechanical Design Manager

furnace industry, design standar-

dization is critical to ensure high
performance, reliability, short pro-
duction time and continuity. For this
reason, as Sistem Teknik Industrial
Furnaces, we have standardized the

I ntoday's competitive industrial

designs of vacuum furnaces that we
produce with our long-term vacuum
furnace design and production ex-
perience. Thanks to the design stan-
dardization we have made, we have
reduced the delivery times of the fur-
naces to 4 months. In this standardi-

zation process, we have determined
aroadmap based on international
industry standards (TS EN 746-1),
general customer requirements and
the latest engineering practices.

When starting the design standardi-
zation process, we proceeded through
key factors such as the useful volume
of the furnace for furnace sizing and
the process temperature values for

the type of process. These key factors
are very important in determiningin
advance what the furnace heating ca-
binet, its overall inside-outside dimen-
sions and critical ordering items are.
Thanks to these standardization ef-
forts, we can easily plan and determine
the duration of the project. In the light of
these studies, we standardized our va-
cuum furnaces with 4x6x4, 6x9x6 and
9x12x9 useful volumes from Vacuum
Gas Quench and Vacuum Tempering
Furnacesincluded in Sistem Teknik's
inventory. Figure 1 shows the visuals of
vacuum furnaces.

Sekil 1.1

@ Figure 1: VF-1D-A-464 Y Figure

Sekil 1.2

1.1: VF-1D-A-696 @ Figure 1.2: VF-1D-A-9129
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VQ-1D-A-696: Vacuum Qu-

ench,1 Dimentional, Annealing,
600mmx900mmx600mm)

The next step in design standardiza-
tionis the determination of process
parameters. These parameters can
belisted as processing time, heating
profile, cooling profile, vacuum le-
vels, pressure levels. One of our most
important parameters is the design
of the vacuum system suitable for
vacuum levels. Itis very important
to determine the vacuum system of
10-2 - 10-2 mbarin order toreduce
the furnace volumes that we stan-
dardize to the desired vacuum valu-
esinaccordance with the process.
Appropriate vacuum pumps must
be selected to ensure the vacuum
level, gas flow must be controlled
and the furnace must be sealed.

Air flow test, vacuum leakage test,
hydrostatic test are very important
for tightness and gas control. Stan-
dardization in the design also allows
the standardization of these tests
and test equipment. In addition, we
have increased our quality interms
of furnace sealing with the special
vacuum leak detection devices of
our company. After the production
of the furnace is standardized with
the appropriate parameters, another
important stepis to establish the
control and automation structure of

Figure 3

O Figure 3:

VQ-1D-A-696

o Figure 2: Vacuum Quench Oven Control Screen

the furnace. A standardized, stable
design requires accurate monitoring
and control of parameters such as
temperature, pressure, vacuum le-
vels and treatment times. In this part,
the SCADA system, which works
integrated with the furnaces, is used.
In this way, continuous monitoring,
datacollection, data storage and
automatic management of the tran-
saction process are provided. Thus,

@) Figure 3.1: VTF-DC-696

the automation of the standardized
design becomes standardized indi-
rectly. This also speeds up the fur-
nace commissioning process. As a
result of our standardization efforts,
we reduced the commissioning time
to 1to 2 days. Figure 2 shows the
control screen of the Vacuum Qu-
ench furnace. Finally, standardizati-
on of the design of vacuum furnaces
in compliance with safety standards
plays animportantrole in operator
use, maintenance and general pro-
cess management. In this way, a ser-
vice opportunity with a fast solution
is provided for any service request.
Thus, with the determination of the
operating, maintenance and emer-
gency instructions in the furnace
manual, all the parameters of our va-
cuum furnace, whose designis stan-
dardized, are determined. As aresult,
we aimed to increase process repe-
atability, shorten project lead time,
reliability of heat treatment outputs
andincrease customer satisfaction
with the design standardization we
madein vacuum furnaces. Our aimis
to ensure that the standard vacuum
furnaces we manufacture become
theleaderin the industry.
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Elif Yenilmez Demirel - Technology Development and Innovation Engineer

Vacuum Oil Hardening

1 Furnaces

m Recently, together with the
need for vacuum furnaces, oil harde-
ning furnaces under vacuum, which
is asub-branch of vacuum furnaces,
have started to become the focus of
attention. These furnaces are com-
pact design furnaces that contain
both the heating chamber and the oil
tank atthe same time, reach tempe-
ratures as high as 1300°C, perform
the heat treatment and holding pro-
cess under vacuum according to the
appropriate recipe, and then apply
the oil immersion process under va-
cuum or without vacuum. As Sistem
Teknik, we started the production
ofthese furnaces with the success
we received as aresult of our R&D
studies, and we are aware that they
will make enough noise in the sector
with the upcoming projects.
1.1. Vacuum Oil Hardening Process
The material placed in the furnaceis
firstheated in the heating chamber
onthe desired ramp. Here, certain
holding times are applied according
to the prescription. Then, without the
need to take the material out of the
furnace, itis taken from the heating
chamber by an automatic system
and transferred into the oil tank, and

the oil quenching process takes
placein the tank. The oil tank can be
kept at the desired temperature and
pressure and mixed with the desired
mixing speed. In the heating process
in the heating chamber,itcan be
appliedin these furnaces regardless
of the number of steps of the recipes
prepared for the process needs.

1.2. Advantages

The furnace's compact design,
energy saving, environmentalist
approach and its minimum effect

on carbon emissions are among the
reasons why itis preferred.

2. Low Pressure Carburizing (LPC)
Furnaces

LPC furnaces, which is another
furnace type thatis increasingin
popularity today and has started

to become afavorite of the heat
treatment sector, has become an
innovative option with its technical
advantages compared to traditio-
nal and known furnaces. LPC (Low
Pressure Carburizing) process is
performed in these furnaces. LPC
processis a carburization process
performed under vacuum, at low
pressures, with the help of a carburi-
zing gas, at a temperature above the
austenitization temperature and by
applying a pre-prepared recipe. Ga-

ses such as propane and acetylene
canbeused as carburizing gasin the
system. In our LPC furnace, which
we have produced as aresult of our
R&D studies, together with ourinno-
vative changes on our oil-hardening
furnaces under vacuum, oil-harde-
ning quench can be performed under
vacuum, while carburization can

be performed at low pressure at the
sametime. The good results we ob-
tained as aresult of the experimental
processes we carried out with our
team, to observe the operation of our
furnace and the changesinthe car-
burized material during the process,
showed us that our LPC furnaces are
promising for the future.
2.1.Process

Before starting the process, the ma-
terial to be carburized firstis taken
into the heating chamber and the
process recipeis entered into the
automation system that controls the
furnace. Inthe prepared recipe, he-
ating under vacuum and keeping at
this temperature (keeping step can
be canceled if preferred), followed

by boost (carburizing) and diffusion
steps areincluded. These steps may
consist of one step or they may be
many. (For example, 10 boost, 10 dif-
fusion or 7 boost, 7 diffusion steps.)

O Figure 1.Pre-process sample images

O Figure 2.Post-process sample images
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0 Figure 3. Hardness values taken at different depths after the process

The duration of the boost and diffu-
sion steps and the flow rate of the
carbonizing gas fed to the system
are predetermined and added to the
recipe. The furnace first preheats
according to therecipe, if desired,
and this heating step may also con-
sist of several steps according to the
recipe. Then, the furnace is brought
to atemperature above the austeni-
tization temperature of the treated
material, againin accordance with
therecipe, and if desired, a keeping
step at a constant temperature is
applied for the specified time. After
these steps, Boost and Diffusion

Q Figure 4. Post-process microstructure

steps are taken. In the boost step,
the carburizing gas is supplied to the
system at a predetermined flow rate
and time. The diffusion step consists
of the time allowed for the material
to absorb the carbon after being
exposed to the carburizing gas. Du-
ring this time, nitrogen is supplied
tothe system at partial pressure.
After the carburizing step, the ma-
terial can be quenched either under
gasorinoil. InLPC furnaces with
compactdesign, if the oil quenchis
to be processed, the material can be
immersed directly in the oil from the
heating chamber, without taking the

material out of the furnace, thanks
tothefurnace's special system. The
oil tank can be kept at the desired
pressure and temperature, and cir-
culationinthe tank can be achieved
with the requested mixing speed.
The LPC process canbe usedon all
types of carbon-impregnable steel.
In particular, thanks to this process,
medium and low carbon steels can
be easily carburized. LPC process
can also be applied to low or high
alloy steels with changes to be made
ontherecipe. LPCis an application
thatis preferred especially in shafts
and gears, alloy steels used in
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aerospace and defense industries,
where hardness and wear resistance
arerequired.

2.2. Advantages

As aresult of the LPC process, smo-
oth surfaces with amore homoge-
neously dispersed carbide structure
are obtained, which provides the
desired carbon ratio compared to
the carbide process performed in the
atmospheric environment. In this
way, itis observed thatin parallel
with the equal carbide distribution at
every point of the treated surfaces,
equal phase structure and the desi-
red hardness value are at the same
level in all portions. In addition, the
advantages of the system are that

LPCisrealized in a shorter time, at
lower temperatures and more cont-
rolled thanks to the prepared recipe
compared to the heat treatmentsin
atmospheric environment, and the
losses of the gases used are minimi-
zed. And also, depending on the re-
sults of these, it was concluded that
more energy savings were achieved
compared to other processes.

3. Some of the Results of Our Experi-
mental Studies

As Sistem Teknik R&D team, we car-
ried out LPC tests by applying our
own recipe in our own furnace. In our
experimental studies, we quenched
16MnCr5 steel in oilimmediately af-
ter carburizing atlow pressure. After

O Figure 5. Post-process microstructure and carbon depth

the process, we prepared our samp-
les metallographically and analyzed
them. And we observed that we were
able to achieve the results we aimed
with the data we obtained. In Figure
1 and 2, there are color differences
before and after the process for

the samples that we want a carbon
depth of 0.55 mm, the hardness va-
lues in Figure 3, and the microstruc-
tureimage of the sample in Figures
4 and 5. After LPC treatment, the
material hardness value was 68 HRC
at the surface and 550 HV at 0.584
mm depth.
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Alper KELESOGLU, Technology Development and Innovation Department Manager
Esra BAYIR, Technology Development and Innovation Department Engineer

reenhouse gases; are cha-
G racterized as gases that

increase the greenhouse ef-
fect, are the most abundantin the
atmosphere, and have heat reten-
tion properties. Thus, as the amo-
unt of some gases in the atmosp-
here such as water vapor, carbon
dioxide (C0O2), and methane (CH 4)
inthe atmosphere increases, the
earth gets warmer. Although there
is an effect of human activities,
greenhouse gases, directly and
indirectly, cause this warming. As
aresult of factors such as heating,
vehicle use, lighting, electrical
energy consumption, livestock ac-
tivities, industrial processes, and
industrial use, the carbon dioxide
equivalent of gases released into
the atmosphere increases.

Carbon footprintis known as the
damage caused by human activities
to the environmentin terms of the
amount of greenhouse gas produ-
ced, measured in units of carbon
dioxide. When it comes to human

Greenhouse Gas
Carbon dioxide (CO2)
Methane (CH4)

Di azote monoxide (N20)
Sulfur Hexafluoride (SF6)

Perfluorocarbons (PFCs)

Hydro Fluoride Carbons (HFCs)

Nitrogen Trifluoride (NF3)

activities, we come across as an
individual, a country, or an organi-
zation.

As aresultof theincreasein car-
bon dioxide equivalent, studies are
increasing rapidly in the world, inc-
luding our country, to balance the
effect of greenhouse gasesin the
natural process. It was accepted as
aconvention on the protection of the
ozone layer in the Vienna Conventi-
on, which took place in March 1985.
The Montreal Protocol was adopted
in September 1987 to control the
use and production of substances
that deplete the ozone layer. In the
Montreal Protocol, reduction com-
mitments have been delayed over ti-
me. The Montreal Protocol, to which
196 countries are parties, has been
a successful agreement by most
countries' parties. Turkey became a
party by signing the Montreal Pro-
tocol on 19 December 1991 and ac-
cepted all the changes in the proto-
col. Inthis context, although Turkey
is among the developing countries,

Retention Time in Atmosphere (years)

Global Warming Potential (CO2 e)

itisamongthe most successful co-
untries to implement the protocol.

Studies to calculate greenhouse
gasesin services such as business,
production, and transportation,
determined by the Kyoto protocol,
which took place in Kyoto, Japan

in 1997, entered into force in 2005.
Turkey became a party to this ag-
reement, which sets legally binding
limits for 37 industrialized countries
for the first time, on 26 August 2009.
However, since our country was not
aparty to the protocol, itwasinclu-
ded in the Annex-B list. Therefore,
there is no commitment to reduce or
limit emission values. Greenhouse
gases areincluded in the inventory
as greenhouse gases according to
the Kyoto protocol and their global
warming potentials are givenin Tab-
le 1. Global warming potential (GWP)
is known as the defining factor of
theradiative factor effect of given
greenhouse gas in terms of equiva-
lent carbon dioxide over a given time
(usually 100 years). Carbon dioxide

28
114 265
3200 22500
6630-17400
4-8060
500 17200

Q Table 1. Greenhouse Gases and GMP Values
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Assessment)
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Footprint (ISO
14607:2018)

Q Figure 1. Carbon Footprint in Scaled Category

equivalent (CO 2 e) is known as the
unit used to compare the radiant po-
wer of greenhouse gas with carbon
dioxide.

The United Nations Framework
Convention on Climate Change
(UNFCCC) was adopted at the 21st
Conference of the Parties heldin
Parisin 2015. The Paris Agreement,
which entered into forcein 2016,
proposes a system to be created
with the contributions of all countri-
es. Studies have been started witho-
ut determining any criteria, without
classifying developed and develo-
ping countries in the functioning of
the system. The goal of the Paris
agreement is to keep the global tem-
peraturerise below 2°C compared to
the pre-industrial period. Turkey sig-
ned with the representatives of 175
countries at the signing ceremony
heldin New York on April 22,2016.
The “Law on Approval of the Paris
Agreement” by the Turkish Grand
National Assembly (TBMM) was
published in the Official Gazetteon 7
October 2021 and entered into force.

Although countries such as China,
America, and India are known as the
countries with the largest carbon
footprints, studies have been initia-
ted in many countries such as Tur-
key, Germany, Spain, and Italy. Itis
known that the annual carbon footp-
rintper capitainthe USAis 16 tons
of CO2-e, and the annual carbon

footprint per capitain Turkey is app-
roximately 7 tons of CO2-e greenho-
use gas emissions. But globally, the

annual carbon footprint per capitais
about 4 tons of CO2 known as.

The carbon footprint, which is im-
portantin terms of understanding
the damage to the atmosphere and
the environment, and which is the
result of human activities, consists
of two main parts. Gasesreleased to
the atmosphere as aresult of direct
and indirect activities are expressed
in terms of carbon dioxide equiva-
lent. It refers to greenhouse gases
such as energy and fuel consumpti-
on consumed as aresult of needs di-
rectly within the scope of activities.
The scope of indirect activities, on
the other hand, refers to the emis-
sion of greenhouse gases in the life
cycle of the products used, from the-
irmanufacture to their disposal. In
this context, to prevent carbon dio-
xide emissions, itis necessary to ac-
curately measure, calculate and take
precautions. Especially recently,

the calculation of corporate carbon
footprint has beenimportant all over
the world and many studies have be-
en carried out on this. In this context,
acompany needs to calculate all

its activities from production to the
end user, including all its fields. The
system that measures these car-
bon dioxide emissions is known as
carbon footprint calculation. In the
corporate carbon footprint calcula-

Enterprise
Computing
Greenhouse Gas
Monitoring and

Reporting
Determining the
Current Situation

ISO 14064

Paris Agreement
Obligaitons
Green Deal

UNFCCC
Kyoto Protocol

tion, thereis the ISO 14064 standard,
whichis taken as areference.
Although thereis no single reference
document or standard for carbon
footprint, itis known to be calculated
in terms of individual, product, insti-
tution/facility, and country. Recently,
there are individual and institutional
calculations. Althoughiitis usually
calculated on a productbasis and
based on actions when calculating
the carbon footprint, the scaled ca-
tegoryisgiveninFigure 1.

They have developed different met-
hods for carbon footprint calculati-
oninvolvingindustrial enterprises.
These calculations have their ori-
ginsinthe IPCC National GHG Inven-
tory Guidelines and GHG Protocols.
Atthe scale of the institution/orga-
nization, the International Organi-
zation Standardization (ISO), which
includes International Standardiza-
tions, is generally taken as a basis.
The measurement and evaluation
techniques that can be used in the
ISO 1406x series, developed by ISO
within the scope of climate change
reduction targets and the relations-
hip between the process are givenin
Figure 2.

11S0 14064-1: 2018 Guidance and
Specifications Standard for Es-
tablishment Level Calculation and
Reporting of Greenhouse Gas Emis-
sions and Removal

11SO 14064-2: 2019 Guidance and
Specifications Standard for Calcula-
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ting, Monitoring, and ReportingGHG  fication of Greenhouse Gas Claims cifications Standard for GHG Lead
Emission Reductions or Mitigation 11SO 14065: 2013 Guidance and Spe-  Verifiers and Verification Team Qua-
Improvements at Project Level cifications Standard for the Accredi- lifications

11SO 14064-3: 2019 Guidance and tation of GHG Verification Bodies 11ISO 14067: 2018 Guidelines and

Specifications Standard forthe Veri-  11SO 14066: 2011 Guidance and Spe-  Specifications for Carbon Footprint
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Report ' and Report | Report |
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0 Figure 2. 1SO 1406X Standard Application Series
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Measurement of Products

Asisknown, the SO 14064 standard
guides businesses to measure and
report greenhouse gas emissions
and removals. Regardless of the
field of activity, every institution has
toregularly measure and inventory
the greenhouse gas emissions they
release into the atmosphere by using
ISO 14064 standards. 1ISO 14064-1,
ISO 14064-2,and ISO 14064-3 stan-
dards describe the requirements
that companies need in this context.
However, corporate carbon footprint
studies do not end at this point. For
the calculated values to be valid and
to be accepted as areference by the
stakeholders, they must go through
averification process. Carbon fo-
otprint verification studies are also
carried out by independent organi-
zations accredited by TURKAK by
theISO 14065 standard.

Input Activities

A carbon footprint verification cer-
tificateis made according to 1ISO
14065 and ISO 14064-3 standards.
ISO 14064-3, which contains the
requirements for the verification and
validation of greenhouse gas state-
ments, and the ISO 14065 standard,
whichincludes general principles
and requirements for organizations
that approve and verify environ-
mental information, are the most
importantdocuments at this point.
In addition, the ISO 14066 standard,
which explains the qualification re-
quirements for carbon footprint veri-
ficationteams, is another reference
document in this process. While
calculating the corporate carbon
footprint, it should be evaluated in 5
stages. These steps are briefly;
Purpose Setting: It provides the de-
termination of the objectives to be
achieved as aresult of the carbon
footprint calculation. The estab-

Reporting Institution

0 Figure 3. Classification of Scopes According to Activities

lishment of a green management
system, sustainable energy mana-
gement system, waste management
system, water management system,
environmentally friendly transpor-
tation systems, climate change, and
green structuring can be cited as
examples.

Defining Boundaries: Itis considered
as determining the boundaries of the
research, provided that it stays bet-
ween the lines by creating certain li-
nes after the purpose is determined.
Setting limits on an institution basis,
on aproductbasis, and on an activity
basis, can be given as examples. The
collected datais classified accor-
ding to the nature of the scope and
calculationis started.

Zollection of Data: Invoices, meters,
and data should be collected at cer-
taintime intervals in certain periods.
The collected data are evaluated un-
der 3 scopes according to the GHG

Output Activities
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Protocol. These scopes are classifi-
ed asdirect and indirect scopes.
Scope 1 gives the measurement
result of greenhouse gases directly
from establishment activities or
under control. Combustion of fossil
fuels directly owned or controlled by
the company; fuels of vehicles can
be given as examples. In addition,
the emission factors change accor-
ding to the segments, fuel types, and
sizes of the vehicles.

Scope 2includes energy indirect
greenhouse gases such as electrical
energy purchased and used by the
organization. Energy consumption
such as purchased electricity, he-
ating, and cooling can be given as
examples.

Scope 3 covers other greenhouse
gases notincludedin scopes 1and 2
ofthe greenhouse gases from estab-
lishment activities or under control.
Waste, Business travel, purchasing,
transportation, and distribution pro-
cesses are examples of scope 3.
Scope 2 and scope 3 are evaluated
ininput activities in calculating the
corporate carbon footprint. While the
reporting institution/organization/
company activities are considered
as scope 1,itis evaluated as scope
3for output activities. The instituti-
onal evaluation of scope 1, scope 2,
and scope 3is showninFigure 3. At
the sametime, ithasincreasedthe
number of scopes when calcula-
ting the corporate carbon footprint

according to the SO 14064:2018
standard. The number of scopesis
6 according to the ISO 14064:2018
standard. These;

* Scope 1 Direct Emissions and Re-
movals

* Scope 2 Emissions from Imported
Energy (Purchased energy)

* Scope 3 Indirect Emissions from
Transportation (Transportation)
*Scope 4 Indirect Emissions from
the Product/Service Used (Pro-
ducts/Services Purchased)

*Scope 5 Indirect Emissions Associ-
ated with the Use of Products (Use of
the manufactured product)

* Scope 6 Other Indirect Emissions
Calculation: Itis known as the step
in which both emission factors and
global warming potential are cal-
culated. At this stage, there are 3
calculation methods recommended
by the IPCC.

TIER 1 Approach: In this approach,
calculations are made using the
amount of each fuel type and the
assumed emission factors for these
fuel types.

TIER 2 Approach: In this approach,
the amount of each fuel type is cal-
culated using the specific emission
factors and combustion technology
information determined depending
onthe fuel characteristics of the co-
untries orregions.

TIER 3 Approach: Calculations are
made using more detailed data such
as emission factors determined ac-

cording to fuel data and combustion
technology, thermal power of com-
bustion plants, and feeding types.
3eporting: Reporting of calculated
values should be transparent. Beca-
use transparency is at the forefront,
all assumptions and options should
be clearly stated.

Inreporting the carbon footprint;
Facility, office, institution, and re-
source-based monthly and annual
reports can be noticed quickly and
effectively. Thus, resource-based
monthly reports and carbon footp-
rint reduction activities will be active.
The advantages of carbon footprint
reporting can be listed as follows;

- Identification and management of
responsibilities, assets, and risks
related to greenhouse gas

- Trading greenhouse gas permits
and credits

- Support the design, development,
and implementation of similar and
identical greenhouse gas schemes
or programs

- Developing robust internal mecha-
nisms for rate determination, mana-
gement, and reporting of greenhou-
se gas emissions

- Build trusting relationships with
stakeholders

- The company enables the develop-
ment and implementation of green-
house gas management strategies
and the creation of plans for the
future.

- It provides the opportunity to mo-

Activity

Data (A)

Emission
Factor
(EF)

Emission

Value
(COze)

O Figure 4. Carbon Footprint Calculation
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nitor the performance and process
of GHG emission reduction and GHG
emission destruction.

As aresult, after determining the
purposein the calculation of the
carbon footprint, the system limits
will be determined. Then the data will
be collected and the calculation step
will be performed. When all calcu-
lations are finished, they should be
reported transparently. According

to the results of the report, individual
and institutional measures can be
taken to reduce the carbon footprint
as aresult of the carbon footprint
calculation. When we try to make
the actionsin our lives sustainable
without leaving our comfort zone,
the carbon dioxide footprint will
decrease. Individually, we can make
the following changesin our lives to
reduce carbon values:

- Preferring public transport
-Making a habit of cycling

- Using energy-efficient appliances
in our homes

- Reducing red meat consumption
-Using recyclables / reducing plastic
use

- Such as avoiding unnecessary
water and electricity consumption /
turning off empty lights, running the
dishwasher at full capacity...

- Keeping the combi temperatures
aslow as possible / even lowering 1
o Creduces environmental effects
and saves money.

- Trying to reduce our waste as much
as possible, and even to zero, espe-
cially infood.

- Paying maximum attention to en-
vironmental cleanliness / protecting
green areas

- Trying to consume organic foods /
It will be amuch healthier and more
environmentally friendly approach
to consume less of the foods that are
alittle highin price but with organic
content, rather than consuming a lot
of cheap but non-organic foods.

Intheindustrial process, trying to

make production activities sustai-
nable without decreasing production
will reduce the corporate carbon
footprint. When the concept of sus-
tainability is adopted throughout all
processes, notonly in production
activities butinstitutionally, its car-
bon footprint will be reduced over ti-
me. Thus, institutions can take more
effective and comprehensive steps
to reduce their carbon footprint. For
example;

- Developing corporate sustainabi-
lity policies and constantly measu-
ring sustainability performance and
publishing reports

- Establishing an effective waste and
energy management system

- To provide training to its employe-
es on carbon footprint reduction, to
increase their awareness of sustai-
nability

- Carrying out efforts to balance the
carbon footprint by obtaining carbon
credits

- Meeting energy needs from rene-
wable energy sources

- Auditing the environmental perfor-
mance of their suppliers

- Attractinvestments from respon-
sibleinvestors

- Integrating waste reduction, reuse,
andrecycling approachinto all its
processes

- Turning to electric vehicles in the
purchase/rental of company vehic-
les
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HIDROLIK OLCME SISTEMLERI-1
HIDROLIK POMPALARINIZI GALISMA YERINDE TEST EDIN!

idrolik sistemlerin kalbi olan
H hidrolik pompalar, sistem-

deki herhangibir arizada her
zaman ilk sliphe duyulan ekipman-
lar sinifina girerler.
Kiglik olgekli hidrolik sistemlerde
pompanin élglim degerlerinin tes-
piti nedeniyle yerinden sokiilmesi,
kontrolii ve testi kolay olmasina
karsin, biiyiik 6lgekli sistemlerde
ve mobil uygulamalarda galisma

@) Olciim Seti

yeri olan arazide pompanin ayni
maksatla sokiilmesi bliylik zaman,
is, Uretim kayiplarina ve isgilik ma-
liyetlerine neden olur.

Bu noktada hidrolik 6l¢iim sistem-
leri (Hydrotechnik) mobil uygula-
malari ve basit kurulumlariile bir-
likte gelisen elektronik teknolojinin
bizlere sundugu faydalardan biri
olarak karsimiza gikar.

Olgiim Setleri :

Darbelere karsi etkin bir koruma
saglayan 6zel cantasiile birlikte
teslim edilen Hydrotechnik 6lgtim
setleri temel olarak sensor, veriiile-
tim kablosu ve 6l¢iim cihazi gibi li¢
temel bilesenden olugmaktadir.
1kHz'den 10 kHz'e kadar 6rnek ala-
bilen debi, basing, sicaklik, devir ve
kirlilik 6l¢ctimii yapabilen sensorler,
harici dis enerji beslemesine ihti-

O Olgiim Cihazi

Q Devir Ol¢iim Sensorii

@ vag Kirlilik Olciim Sensorii

O Sicaklik Sensorii

O Basing Sensorii

O Debimetre
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yag¢ duymadan, dahili pilile galisan
Ol¢iim cihazlarindan beslenerek
urettikleri analog ve dijital sinyaller
ile 6lclimii gegeklestirirler.
Sensoérlerden gelen analog sinyaller
Ol¢tim cihazlarinin geviricilerinde
islenerek, Tms'lik gevrim siireleri
iginde 6l¢lim cihazinin tizerindeki
ekranayansitilirlar. Bu degerler iste-
nirse hafizaya alinabilir. Hafizadaki
Olglim degerleri 6l¢iim setleriile
birlikte teslim edilen Hydrocom Sys
programiileiglenerek grafik, tablo ve
analiz seklinde sunumlar da hazirla-
nabilir.

Hydrocom Sysile hazirlanan su-
numlar, isletmelerin bakim ekipleri
icin programliduruslarda pompala-
rin verimini takip etmeleri yoniinde
fayda saglanmasinin yani sira prog-
ramsiz ariza duruslarinda da ariza
aramada ¢ok biiyiik kolaylik sagla-
maktadir.

TR —— ——
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Ote yandan is makinasi servisi veren
firmalariginde 6zellikle arazideki
pompa kontrollerin de

bu yontem biiyiik kolaylik saglamak-
tadir ayricayapilan 6lgiimlerin gor-
sel sunumlarinin P-Q diyagrami gibi

4'\"-
'

arag katalogunda verilen grafikler
ile kullaniciya sunulmasi, uygulayi-
cilara ayri bir kalite ve prestij sagla-
maktadir.

Sensor Tipleri :

Hidrolik pompalarin testinde te-

mel olarak kullanilan {i¢ tip sensér
bulunmaktadir. Bunlar flowmetre
grubuiginde yer alan debi sensordj,
basing sensorii ve sicaklik senso-
rlinden olusur.

Flowmetre grubu pompa basing hat-
tinatakilarak 630 bar'a kadar pompa

tarafindan sisteme gonderilen yagin
It/dak veya GPM cinsinden 6lgimi
yapilabilmektedir.

Basing ve sicaklik sensorleriise
sistemin herhangi bir hattina miida-
hale etmeden flow metre grubunun
Uzerindeki minimess noktalarina
takilabilmektedir.

intiyaca bagl olarak 2-3 veya daha

fazlabasing sensorii de kullanilarak
gerek pompa sizinti hatti gerekse
emis hatti vakum degeri gibi 6zel
farklinoktalardan da basing hatti
olciimiine imkan veren bu sistemle
olasi ariza tahminleri basit ve kolay-
cayapilabilmektedir.
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COLLABORATION DEFYING FLAMES: DBI
AND SISTEM TEKNIK

One of the guests of our new issue was Anders Drustrup, Fire Resistance Engineer of DBl company.
The successful name talked about the cooperation we made with the DBI company and said:
“Sistem Teknik furnace meets the criteria very well. It has many good features that make the fire
testing process reliable and easy”.

hank you very much for ac-
T cepting our interview request.

Couldyou please firstintrodu-
ceyourselfto our readers?

My nameis Anders Drustrup, and |
have been working at DBl as a Re-
sistance to Fire Testing Engineer for
almost 20 years. | have the technical
responsibility for the test furnaces
and testing equipment at DBI. In ad-
dition, laminvolved in development
and implementation of new test
methods and equipment (e.g. equip-
ment for conducting EN1366-1 and
EN 1366-2 testing, and establish-
ment of a system for measuring the
emission from our fire tests).

We know that as an Institute DBI has
an importantrole in Fire Resistance
in the Scandinavian countries and
alsoin Europe. Could you please tell
us about DBI activities and labora-
tories importance in Fire Resistance
Testindustry?

DBlis amodern fire laboratory which
is at the forefront of the latest de-
velopment. We perform almost all
types of fire tests of materials, com-
ponents and constructions. Our fo-
cus areas are the maritime industry,

building constructions, and trains. Anders Drustrup
DBI Yangina Karsi
Dayanim Test Miihendisi

>

AtDBI, we have also specialized in
conducting small scaled fire tests,
which can give anindication of the

fire safety properties of productsand  the product's Time to Market. We have four 'large’ furnaces whe-
materials already in the stages of re we can perform all standard fire
concept and development. Thismet-  How many furnaces do you have tests. Besides, we have a new facility
hodincreases the chances of pas- at DBl laboratory, and what kind of for testing full size facade systems,

sing afullscalefiretestandreduces  tests canyou perform? as well as a highly specialized test
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equipment for conducting fire tests
on ducts and dampers.

Customers caninstall test specimen
away from the furnace. Not having
toworkinside afurnace wheninstal-
ling aduct system gives a far better
installation, which in the end leads to
abetter testresult.

How did DBl meet with Sistem Tek-
nik and decide to buy a Sistem Tek-
nik brand furnace?

| first heard of Sistem Teknik atan
EGOLF meetinginlstanbulin 2015,
while DBl was in the process of out-
lining the technical specifications
foranew furnace. One of our big
customers had also justboughta
furnace from Sistem Teknik and they
were very pleased with the result, so
we went to their facility and checked
out their furnace. When we started
getting offers from furnace manu-
factures, it was therefore natural for
us to contact Sistem Teknik.

How would you evaluate Sistem
Teknik furnace in terms of its functi-

on, capability and novelties?

We are satisfied with our Sistem Tek-

nik furnace, and it fulfills the func-
tion criteria very well. It has agood
design and many good features that
make the process of fire testing re-
liable and easy, e.g. a good control
interface, good visibility to the inside
of the furnace during testing,and a
robust furnacelining.

Could you please briefly evaluate the
cooperation and service of Sistem
Teknik?

The dialog with Sistem Teknik in the
designface was good, anditwas
most helpful for us that we could co-
me and see the furnace at the Sistem
Teknik's facility. That solved many
problems that otherwise would have
had to be solved during the installa-
tion. During the installation fase, we
were able to solve the technical issu-
es that naturally occurred.

Whenever we have had a problem
with the furnace control, we have
called and received help. They have
always been able to help us right
away and continue until the problem
has been solved. It has also never
been a problem that Sistem Teknik is
located in Istanbul while DBl is loca-
tedin Denmark.

Who is Anders
Drustrup?

Would you like to get to
know Anders Drustrup
briefly, Fire Resistance Test
Engineer of The Danish
Institute of Fire and Security
Technology? Working as a
Fire Resistance Test Engineer
at DBI for almost 20 years,
Drustrup is also involved

in the development and
implementation of new test
methods and equipment in
the successful company. For
example, he is responsible
for setting up a system to
measure emissions from

fire tests and equipment to
perform EN1366-1 and EN
1366-2 tests.

Dueto all the Covid19 travel restric-
tions, we have not been able to have
any service and maintenance cont-
rol on the physical furnace compo-
nents, but we hope to get this done
by the end of 2022.

)
/
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NEWS - SISTEM TEKNIK

THE GREAT MEETING WAS HELD

As Sistem Teknik, we took our placein THERM PROCESS, GIFA, METEC and NEWCAST fair, which is
one of the most anticipated events of our industry and brings together many companies.

-‘.::':: | ——

\_? SISTEM TEKNiK
rHDLrSTPhu FURNACES

s Sistem Teknik, we took our pated inthis fair, which is one of the Endless thanks!
Aplacein THERM PROCESS, mostimportant and fundamental We would like to thank everyone who
GIFA,METEC and NEWCAST events for our industry withthenum-  visited us at our stand and hosted us
fair, which was heldon 12-16 June ber of visitors exceeding 60 thousand, attheir stand. Hoping to meet again

this year and held every four years. and that we had the opportunity to atnext events!
We are very happy that we partici- meet with ourindustry stakeholders.



HOW DO WE ENSURE

THE HIGH ENERGY

EFFICIENCY
IN OUR FURNACES?

Furnace energy and exergy balance detail
calculations,

Simulations made to ensure temperature
homogeneity,

Protective atmosphere flow rates determined
according to needs and,

Using top quality insulating materials, combustion
equipment and resistors.

SISTEM TEKNIK
INDUSTRIAL FURNACES Tel : +90 262 658 2914  Fax: +90 262 6581819 www.sistemteknik.com

TOSB - Otomotiv Yan Sanayi ihtisas OSB 1. Cad. 15 Yol No:1 41420 Cayirova / Kocaeli / TURKEY

sales.steel@sistemteknik.com
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BRIGHT FACES OF THE FUTURE, OUR

YOUTH

"Educate the youth. Give them positive 1deas of science and culture. You
will have the light of the future with them. When free ideas are put into
practice, the Turkish nation will rise”

e met with the successful
students of Hatice Bayrak-
tar Vocational and Techni-

cal Anatolian High School with the
participation of Mehmet Ozdeslik,
CEO of Sistem Teknik Sanayi Firinlari
Inc. In the event organized within
our company, we first made our
promotional presentation to give in-
formation about our industry and to

|
1 L}

raise awareness of our youth. Then,
we had the opportunity to talk about
the importance of heat treatment,
its usage areas, and that it actually
takes place at animportant pointin
our lives. Afterwards, we listened
totheideals and goals of our young
people and talked about the intern-
ship and job opportunities they
could have at Sistem Teknik. After

Mustafa Kemal ATATURK

the tour we made in our production
area, we ended this pleasant day. At
the end of the day, we understood
once again thatour hopeisinyouth.
We would like to thank everyone who
contributed and wish the success of
our young people, the bright faces of
the future, to be permanent.
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Temperieme
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Il VF-TE-DC SERiSi VAKUM TEMPERLEME FIRINI

Model Numarasi m Sarj Kapasitesi (kg) Isitma Giicii (kWh)

VF-T-E-DC-696 600x900x600 1000
VF-T-E-DC-9129 900x1200x900 1500 220
VF-T-E-DC-101510 1000x1500x1000 2000 260
SISTEM TEKNIK
TOSB/ Otomotiv Yan Sanayi ihtisas 0SB T: +90 262 658 29 14 info@sistemteknik.com SANAYi FIRINLARI A.S

1. Cad. 15. Yol No: 1Kocaeli - Tiirkiye F: +90 262 658 18 19 www.sistemteknik.com
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istem Teknik continues
S to make adifferencein

the energy sector. The
production of two new Vacu-
um Drying Ovens for the Tur-
key and Bulgaria facilities of
our customer, one of the major ||
playersin the transformer
drying sector, continues. ltis
planned that the furnaces with
acapacity of 2 tons/charge
will be completed in June,
alltests will be carried out,
shipped to customer sites and
commissioned in July. We on-
ce again congratulate all our
teammates who contributed
tothe projects and wish them
success in their work.
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NEWS - SISTEM TEKNIK

NO MEXICAN PASSENGERS LEFT!

q l| i/

il sl

ur 18-meter-long Electrically  copper pipes in the furnace, which ceptance documents were signed, is
Heated Mesh Belt Conveyor provides a Protective Atmosphere planned to be completed in July. We

Bright Annealing Plant, which  environment with the exhaust gas would like to thank our teammates
we designed and produced forABB  system. After two pleasant days and ABB Mexico officials who took
Mexico, has successfully completed  with ABB Mexico officials, the ins- partinthe project for their efforts,
all pre-acceptancetests. Itisaimed  tallationand commissioningofthe  and we wish our cooperation to con-
to carry out the heat treatment of project, for which preliminary ac- tinue.
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THREE MORE OF OUR NEW DESIGNS HAVE BEEN REGIS-
TERED BY THE TURKISH PATENT AND TRADEMARK OFFICE

Sistem Teknik R&D Center continues its activities without slowing down. Our three new designs,
which we have applied for in different fields, have been registered by the Turkish Patent Institute.
After all, technology, innovation and improvement are in our nature.

Three more of our new designs have
beenregistered by the Turkish Patent
Institute. We will continue to investin
technology and innovation with our
full speed and increasing determina-
tion. Once again, we congratulate our
friends through our magazine.

The design that capable of tempera-

ture measurement: “Measurement
System with Thermocouplein Rotary
Hearth Furnaces"

The first of our awarded designs

was our work called "Measurrement
System with Thermocouplein Ro-
tary Hearth Furnaces”. Our design
was purposed to take temperature

measurements in rotary systems. It
ensures that the thermocouple and
energy supply cables connected on
the rotary system continue to work
without interference, thanks to the
slipring and bluetooth data transfer
devices within the system. Thermo-
couple wire or wires coming from the

Q Thermocouple Measurement System in Rotary Ovens
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O Fabric thickness adjusting machine

rotating part are connected to the
analog input thermocouple module
on the system. The data coming
from this module is transferred to
the bluetooth data sharing device
on the system via an ethernet cable
inreal time via a profinet |0 commu-
nication device. This dataistrans-
ferred to another bluetooth device
on the panel and from there to the
PLC. Energy supply to the systemis
provided by slipring equipment. An
energy cable from the main line that
will feed the communication devices
is connected to the fixed output of
the slipring, and energy is transferred
to the supply module on therotating
system with the energy cable con-

nected to the other output.
Homogeneous in every portion of
the fabric: "Automatic Adjustment of
Prepreg Fabric's Precise Thickness
Value"

The design ensures that the prepereg
fabricisimmersedintheresinand
solvent mixture in the resinimmer-
sion tank, and then the excessresin
on this resin-impregnated fabric is
stripped with squeezing-stripping
roller systems, where the distance
between them can be adjusted preci-
sely (+20p). In this way, a process ta-
kes place that ensures that the resin
absorptionis homogeneousin every
portion of the fabric.

The design that directs the mo-

vement of the air: "Moving Muffle
System”

Our last design was the "Moving
Muffle System"”. This invention is
used inindustrial industrial furnaces
in order to direct the movement of the
heated airin the furnace. Itis desig-
ned to adjust the path that the heated
air will follow inside the furnace after
exiting the circulation fans. Itis used
to change the direction of the air flow
in the furnace, depending on whether
the blades areinan open, closed or
intermediate position.

We wish the continuation of their
success in their work to all our team
members who have signed these
three valuable inventions.

Q Movable Muffle System
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Ea g Ieye P D R® (Portable Data Recorder)

Provides software and hardware that meet industry
standards for TUS by generating reports that address the
AMS2750 and CQI-9 specifications.

Multi-Channel Data Logger
The durable and portable

data logger is easy to use

and can be used in many
industrial applications that
require recording, trending

and reporting. Eagleye
PDR®includes 15 channels with
user-defined inputs for each
channel. Eagleye PDR® includes
software for managing tests and
creating custom reports based
on test results.

Eagleye PDR® Features

Designed for industrial environments - Dimensions: W:400mm x H:310mm x
Specially designed for TUS D:210mm

Meets AMS 2750 and CQI-9 registration - Password protected menu options
and reporting requirements - User defined recording intervals

AC (90-264 VAC) 47-63HZ and DC - Easy calibration

power - Ethernet and USB connection to PC

K - Approximately 8 hours of battery life - 800 x 480 color touchscreen




Eagleye AGA®

It measures the atmospheric gases of
heat treatment furnaces containing

a protective atmosphere. You can
evaluate the performance of your
Endogas/Exogas generators and the
condition of your catalysts. You can
control your oxygen probe with the

atmosphere gas in your furnaces.

Measuring Range

CO: 0-50% 02: 0-25% (Optional)
CO2: 0-5% H2: 0-100% (Optional)
CH4:0-10%  Carbon: 0-2% (Calculated)

(Atmosphere Gas Analyzer)

Carbon measurement based on gas composition

Easy to use, operator training in
minutes

Long life rechargeable battery
Infrared sensor

7" touch screen

Atmosphere measurement in
accordance with CQI-9 and AMS-2750

Real-time recording and graphical
display

Built-in sampling pump
Zero/Span calibration
Ethernet/USB connection to PC
AC (90-264 VAG) universal power

supply

3E

INDUSTRIAL
ENGINEERING

T +90 850 840 00 33

F +90 216 290 54 92
info@3eendustriyel.com.tr
www.3eendustriyel.com.tr

Eagleye’

“7AGA “/PDR

Eagleye’

)




NEWS - BAYKAL REZISTANS

FOR ENGINEERING SOLUTIONS AND BOUTIQUE
PRODUCTION PREFER BAYKAL REZISTANS

Industrial Heating Elements Most Preferred Producer of Turkey

Since 1970, Baykal Rezistans is serving unlimited and excellent services to his customers. Now,
our company is just producing industrial heating element for his special customers. Baykal
Rezistans presents high level engineering services to approximately ten thousand customers all
around the world, with boutique and customer based exclusive service philosopy. Finally, the
company Baykal Rezistans, with his excellent customer service understanding, will continue to
serve his good quality products in next years, to his customers from all over the World.

*Industrial Furnace Heater

Industrial Furnace Heating Elements are heat treatment systems that enable the internal environments of the
furnaces to reach the desired temperature values. are the types of heaters used in the oven. Oven interior use
at the same time in different types and usage sizes Production is carried out in the quality of Baykal Rezistans,
according to the temperatures.

Types of Heaters According to Maximum o P i
Temperatures in the Oven b (7 o f;‘lr r
» Tubular Heaters (Maximum 700°C) i rf, o s
» Spiral Wound Heaters (Maximum 1100°C) ul 'r { ,-':,
» Metal Sheathed Ceramic Carrier Supported { ] {
Heaters (Maximum 1200 °C)
» Silicon Carbide Heaters (Maximum 1400 °C)
A wide range of customer needs in all your processes that require heat treatment *Industrial Furnace Heater

from the best manufactured products that you will prefer as a welcome tool.

You can use it as one of these types of customers together with its expert personnel. You can work with Baykal
Rezistans, our team that offers expert solutions in terms of experience. A strong infrastructure and With its 100%
solution-oriented approach, you can always manufacture industrial furnaces and equipment. Take advantage of
the right furnace heater types in your processes. A heat treatment furnace, also known as a high-temperature
heater Today, the heaters are up to 1400 degrees Celsius with a special ceramic material and high degree
structure. It is produced by being manufactured from resistance wire together. Today, according to the types of
furnaces, suitable for the desired projects As Baykal Rezistans, we provide the production in the dimensions you
want. Anything you want at the special production point you can reach anytime, you can also stay in touch for
information and support.
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HEATERS

They are specially developed
electrical heater used in high
temperature oven applications in Cast-in Heaters Tubular Heaters
ali branches of heavy industry.

Furnace Heaters Explosion Proof Heaters
Finned Heaters Quartz Tube Heaters
Finned Heaters Cast-In Heaters Tubular Heaters

54 export@baykalrezistans.com
%, +90216 5154508

@ www.baykalrezistans.com



Baykal Rezistans
1970

Headquarters & Factory: Kogullu Mahallesi, Kogullu Caddesi
NO:6 Cekmekdy [ Istanbul /[ TURKEY

Ikitelli Branch Office: [kitelli Org. San. Bélg. Eskoop San. Sit.
C.1-2 Blok No: 16-18-20 Bagaksehir www.baykalrezistans.com

Istanbul / TURKEY

Exproof Heaters

+90 216 515 45 08

export@baykalrezistans.com

Atex Certified
Industrial
Heaters

e In flammable and explosive
areas safe use

® Atex Certified
@ Industrial Design

e Engineering Solutions

2%
i SUPERIOR ENGINEERING

50 YEARS OF |
EXPERIENCE

ENGINEERING SOLUTIONS IN *’ﬂﬁ\t

INDUSTRIAL
HEATERS

BAYKAL REZISTANS CONTINUES TO GROW
WITH MORE THAN 10.000 CUSTOMERS

Since 1970, Baykal Rezistans is serving unlimited and excellent
services to his custorners. Now, our company is just producing in-
dustrial heating element for his special custorners.

Baykal Rezistans presents high level engineering services to ap-
proximately ten thousand customers all around the world, with
boutique and customer based exclusive service philosopy.

Finally, the company Baykal Rezistans, with his excellent cus-
tomer service understanding, will continue to serve his good
quality products in next years, to his customers from all over the
World.

ATEX CERTIFIED HEATERS MANUFACTURING IN TURKEY WE
EXPERIENCE THE JUSTIFIED PRIDE OF BEING THE FIRST AND ONLY ‘

Exproof Heaters Exproof Tubular Heaters can be used for a wide variety of purposes. It is used safely in the chemical and
petrochemical industry, in industrial processes, oil platforms, military facilities and many other places, in areas where an
explosive atmosphere may occur, in environments where substances are stored, processed or produced.

As Baykal Rezistans, we are the pioneer and only company in Turkey in the production of Atex-certified industrial heaters.

Baykalrezistans

Baykalrezistans @ (( @




Baykal Rezistans San. ve Tic. Ltd. Sti.

ENGINEERING SOLUTION
IN ELECTRICAL HEATING

50 Years Of Experiance
In All Industrial

In Electrical Heating Projects

OUR PRODUCTS

Tubular Heating e Finned Heaters
Elements

Industrial Furnace  ,  Explosion Proof
Heaters Heaters

Why Us?

Since 1970, Baykal Rezistans is serving unlimited and excellent
services to his customers. Now, our company is just producing
industrial heating element for his special customers.

Baykal Rezistans presents high level engineering services to ap-
proximately ten thousand customers all around the world, with
boutique and customer based exclusive service philosopy.

www.baykalrezistans.com @ CALL US
Eskoop San. Sit. C1-2 Blok +90 212 244 52 13

No:16-18-20 Basaksehir/ISTANBUL
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PHD-4 PORTABLE LEAK DETECTORFOR
TESTING UNDERGROUND STORAGE TANKS

Leak Testing for Underground Storage
of Hazardous Materials
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eaks inunderground gaso-
L line and fuel oil tanks are a

danger to the environment
especially if leaking fuel enters
local water supplies. To avoid
environmental damage, coun-
tries worldwide are instituting
legislation restricting the level of
leaks allowed to emanate from
underground tanks.
To protect the environment and
to avoid the liability costs asso-
ciated with non-compliance with
environmental legislation, itis
very important to find and repair
leaks quickly.
The average costtocleanup a
simple tank leak is very high and
increases with the size of the
leak. One way to minimize the
danger and expense of leaks is
to find them when they are very
small. This requires a high de-
gree of sensitivity and reliability
in the leak detection method, one
thatboth identifies and locates
leaks precisely. The PHD-4 does
both. This eliminates the need
to excavate the area around an
entire tank to fix aleak that may
only bein the piping.

What Is PHD-4?

The PHD-4 is a self-contained,
ready-to-use portable leak detec-
tor capable of detecting helium
concentration as small as 2 parts-
per-million.

* Why Helium?

Due to the low concentration of
helium in the atmosphere (only 5
ppm), very small leaks can be de-
tected.

Helium is non-reactive with other
chemicals.

Helium as atracer gasis advan-
tageous because it is non-toxic,
non-flammable, inexpensive, and
quickly diffuses through small
leaks.

* Easily permeates earth and
asphalt.

1- Leak Detection At Initial Instal-
lation

2- Post Installation Leak Detection

* Leak Detection At Initial
Installation

Leak detection during initial in-
stallation is usually easier to
accomplish because mostor all
components of the UST are readily
accessible. Today, most new in-
stallations consist of primary and
secondary containment systems.
Tanks are typically double-walled
and piping runs consist of aninner
primary pipe and outer secondary
pipe. Product leaking from the

One way to minimize the danger and expense
of leaks is to find them when they are

very small. This requires a high degree of
precision and reliability in the leak detection
method that both pinpoints and detects

leaks.
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primary pipe is caught by the
secondary pipe. Since piping runs
are pitched back toward the sump
area, any captured product flows
inthat directionto helpinsure
containment.

Generally, testing of the tank top
and pipingin a new installation
proceeds as follows:

+ Adequately seal all tank and pip-
ing penetrations.

+ Apply helium flow to one end of
the system and monitor helium
flow at the opposite and farthest
end of the system to insure flush-
ing of the ambient air within and
to make sure that helium has
reached all components.

+ Seal the downstream penetra-
tion and pressurize the system
with welding grade helium.
Although higher total pressures
willincrease the flow rate atleak
sites and make smaller leaks
easier to detect, one hundred
percent heliumis not necessar-
ily required. Once the systemis
flushed and helium is added, the
total pressure can beincreased
with air or nitrogen. When testing
the primary piping using the PHD-
4 helium “sniffer", the second-
ary piping can often be used to
help contain any leaking helium.
An accumulation effect occurs,
making detection easier. In these
cases, once the primary system
is found to be leak free, the sec-
ondary piping can be sealed.
Then, using a similar process, this
secondary containment area, the
interstitial space between pipes,
can be flushed, pressurized with
helium, and checked for potential
leaks.

* Post Installation Leak
Detection

Leak detection of a previously
installed UST can be much more

challenging since the tank and
most of the piping are less acces-
sible. These sites also typically
have a layer of concrete or asphalt
atthe surface. The system must be
flushed of air and pressurized with
helium as described earlier,and
leak detection must be performed
through the layers of dirt, sand,
gravel, concrete, etc.

Helium will pass through all sub-
strates but will not always follow a
straight-line path to the surface. To
aid in finding the precise location
of the leak site, holes may be drilled
through the concrete at regular in-
tervals along and directly over the
piping runs. Once pressurization
and a short dwell time are accom-
plished, the PHD-4 probe is placed
ateach of these holes to determine
the approximate location of the
leak.

Tape or some other material is
placed over the hole during the
dwell period to permit an accumu-
lation effect and make the detec-
tion method more sensitive. Proper
execution of this method can
significantly reduce the amount of
excavation required to repair leaks
atan existing UST site.

* Why PHD-4 ?

High Selectivity PHD-4 is sensitive
only to helium. There are no false sig-
nals due to the presence of any other
gases.

High Sensitivity PHD-4 is nearly as
sensitive to small leaks as amore
expensive mass spectrometer leak
detector used in the sniffing mode.
This allows precise location of the
leak which helps minimize excavation
costs.

Battery Operated PHD-4 can be oper-
ated without a main power supply or
power generator. Upto 4 hoursona
single charge.

Simple Operation PHD-4 is very easy
to use and does not require any spe-
cial operator training. All the active
menus of the PHD-4 are availablein
four languages. Specifically designed
for underground testing (see sam-
pling probe in photo on page 3).

Very Low Maintenance Replacement
of sampling line filters is straightfor-
ward and requires only a screwdriver.
Portable PHD-4 is lightweight, port-
able and easy to carry, even to the
most difficultleak check locations. It
weighs only 2.6 kg.

Torrvac Miihendislik A.S
T:+902166064067



