MINERVA

MUHENDISLIK



Yuksek miktarda enerjinin boyut kugultme alaninda
tuketiliyor olmasi ve son yillarda ozellikle enerji alanina
yogunlasiimasi sonucunda sektorde kullanilan tek-
nolojilerin iyilestiriimesi ve yeni teknolojilerin var olan
sisteme adapte edilmesi uzerine uzun suren calismalar
gergeklestirilmistir.

Bu amacla kuru yatay karistirmali degirmen teknolojisi-
nin ogutme devrelerine entegre edilmesi uzerinde ¢cok
sayida laboratuvar ve pilot olgekli calismalar sonrasi
endustriyel uygulamalar tarafimizca yapilmistir. Deger-
lendirmelerimizden elde ettigimiz veriler ve muhendislik
calismalarimizin sonuglarinda, yatay karistirmali degir-
menin endustriye uygulanmasi surecinde uygun uretim
kosullarinda %20 ve daha fazla enerji tasarrufunun
mumkun olabildigi gorulmustur.

Minerva Pamir, kuru yatay karistirmali degirmen tek-
nolojisi ince 6gutme gereken uretim uygulamalarinda
kullanilabilmektedir. Ozellikle cimento sektorinde Grin
kalitesinden 6dun vermeden, 6gutme devresinin enerji
verimliligini arttirmasina yonelik tasarimlar gelistiriimesi
mumkundur.

2026'da yurlrluge girecek olan sinirda karbon vergisi
dezavantajlarindan sanayicilerimizi korumak icin sim-

diden dusuk seviye karbon Uretim hedefleri adina, ton
basi enerji sarfiyatini azaltma uygulamalari gercekles-
tiriyoruz.

Ar&Ge merkezimizde yaptigimiz testler sayesinde;

gerekli parametreleri yoneterek enerji tasarrufu icin
optimum secenekleri ortaya koymaktayiz.

As a result of the high amount of energy being con-
sumed in the field of size reduction and the concentra-
tion on the energy field in recent years, long-term
studies have been carried out on the improvement of
the technologies used in the industry and the adaptati-
on of new technologies to the existing system.

For this purpose, after numerous laboratory and
pilot-scale studies on the integration of dry horizontal
stirred mill technology into grinding circuits so that we
are able to perform industrial practices. According to
the data obtained from our assessments and the re-
sults of our engineering studies, it has been observed
that 20% and more energy saving is possible under
proper manufacturing conditions during the use of the
horizontal stirred mill for the industry.

Minerva Pamir, i.e., dry horizontal stirred mill technology
can be used in manufacturing applications where fine
grinding is required. Especially in the cement industry,
it is possible to develop designs to increase the
energy efficiency of the grinding circuit without sacrifi-
cing the quality of products.

In order to protect our industrialists from the disadvan-
tages of the carbon tax that will become effective in
2026, we are already implementing projects to reduce
energy consumption per ton for the low-level carbon
generation goals.

Through the tests we conduct in our R&D center, we
are able to manage the necessary parameters and
suggest the optimal options for energy saving.



INOVASYON

Sektorde kullanilan mevcut teknolojilerle, performansi
ispatlanmis yeni teknolojilerin yer degistirmesi bir dizi
muhendislik entegrasyonlari ile mumkun olabilmektedir.
Bu surec icin gergceklestirmek istenen yenilikler ile
musterilerimizin hedefleri arasinda yenilik¢i cozumlerle
entegrasyon saglayarak inovatif ve kisiye 0zel sonuc-
lar-tretmekteyiz.

Olcek Ogiitme Tesisi
. Dunyada kurulu bulunan iki pilot tesisten bir tanesi

Minerva Muhendislik tarafindan 2021 yilinda devre-
ye alinmistir.

«  Turkiye'deki tek kurulu pilot tesiste farkli calisma
kosullarinda denemeler yapilarak sistem optimi-
zasyonu saglanabilmektedir.

«  Sistem 18 kW'’lik bir motora sahip kuru karistirmali
degirmen ve yardimci ekipman olarak filtre fan gru-
bundan olusan kompakt bir ogutme sistemi olarak
tasarlanmistir,

INNOVATION

The current technologies used in the industry could be
replaced by the new technologies with proven perfor-
mance through a set of engineering integrations.

We integrate into innovative solutions between the
innovations required to be realized and the objectives
of our customers in order to produce innovative and
personal outcomes.

Minerva Pilot
Scale Dry Grinding Plant

*  One of the two pilot plants installed in the world

was commissioned by Minerva Engineering in
2021,

- System optimization can be achieved by gradual
tests in different operating conditions at the only
established pilot plant in Turkey

- The system is designed as a compact grinding
system consisting of a horizontal dry bead mill
with an 18 kW motor and a filter fan group as au-
xiliary equipment.



Minerva Pamir ile;

« Enerji Verimliligi

« Yuksek Kapasite

« Yuksek Urun inceligi

- Istenilen Urin Boyut Dagilimi ile
Kalite Regulasyonu

« Acik/Kapali Devre Proses Cozumleri

» Moduler Tasarim ile Hizl ve Dusuk
Kurulum Maliyeti

- Pilot testler ile Hatasiz Tasarim

Because of Minerva Pamir

Energy Efficiency

Higher Capacity

Higher Product Fines

Quality Regulation with Requested Product Size
Distribution

Open Circuit & Closed Circuit grinding Process
Solutions

Fast Installation & Low Capex with Modular Design
Perfect Design by Pilot Scale Tests
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MINERVA PAMIR SAYESINDE; Because of MINERVA PAMIR
\ Enerji Verimliligi Energy Efficiency ’
Yuksek Kapasite Higher Capacity
Yiksek Urin Inceligi Higher Product Fines
Istenilen Urtin Boyut Dagilimi Quality Regulation with Requested
' ile Kalite Regulasyonu Product Size Distribution l
Acik/Kapali Devre Open Circuit & Closed Circuit
Proses Cozumleri grinding Process Solutions
Moduler Tasarim ile Hizli ve Fast Installation &
Dusuk Kurulum Maliyeti Low Capex with Modular Design
- Pilot testler ile Hatasiz Tasarim Perfect Design by Pilot Scale Tests !
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Kontrol Filozofisi

OPERASYON PARAMETRELERI
. Karistirici Hizi

+ Besleme Hizi

- Bilya Yuku

- Bilya Tipi (seramik, celik)
«  Bilya Boyu

. Karistirici Disk Tipleri

«  Mill shaft RPM

. Feed rate

. Grinding bead charge

+  Grinding bead type
(ceramic,steel)

« Grinding bead size

« Agitator disc types

TEST CIKTILARI OUTPUTS
« ENERJI TUKETIMI - REDUCING ENERGY
« KALITE GELISIMI « QUALITY DEVELOPMENT

« KLINKER MINIMZASYONU « CLINKER MINIMIZATION
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He part of change!
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