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Evapton Uriinlerini tercih ettiginiz i¢in tesekkiir ederiz.
Shell&Tube triinlerinizde EVAPTON HEAT EXCHANGER markasini tercih ettiginiz igin
tesekkr ederiz.

Uriinler hakkinda goris, distince ve sikayetlerinizi bizlerle paylasmaniz,

firmamiz igin bir AR&GE niteliginde olup kendimizi daha da gelistirmeyi

saglayacaktir.
Herhangi bir Shell&Tube uriini kullanmadan veya montajdan 6nce dikkatlice
okumaniz, ve talimatlara uygun sekilde montaj etmeniz, rtinii dogru ve yiiksek performansli
kullanmakla birlikte, montaj ve bakim zorluklari ile karsilasmamanizi saglayacaktir.
Uriinlerimizden En lyi Performansi Almak icin:

* Uygun ve dogru galisma sicakliklarinda tirlintin segildiginden emin olunmalidir.

inin dogru sekilde kapasite, 6I¢ti ve boyutu kontrol edilmelidir.

* Uriin kullaniimadan énce uygun sartlarda muhafaza edilmelidir.

* Sogutucu akiskan ve sogutulacak akiskan &zelliklerine uygun secilmelidir.

¢ Uygulama metodu dogru segilmelidir.

* Dogru ve uygun malzeme ile montaj edilmelidir.

* Yetkili kisilerce montaj ve bakimi yapilmalidir.
Nakliye ve Depolama Sartlari:

« Uriin nakliye ve depolama sorumlulugu tamamen miisteride olup, EVAPTON firmasi
nakliye ve depolama asamasinda meydana gelecek zarar ve arizalardan sorumlu degildir.

 Urlinii teslim aldiginizda sirasinda olusabilecek zararlara karsi kontrol edin. Herhangi bir
aksilik durumunda EVAPTON firmasina gorselleri ile birlikte raporlayin.

o Uriin Gizerine 40 kg dan fazla agiriik koymayiniz.Ur(inii depolama ve nakiye esnasinda
yatay bir sekilde tutulmalidir.

' o Urlinleri tasirken fortlift veya ving kullaniimasi tavsiye
2 edilmektedir. Beden glicli veya el ile kaldirmayin.

A o Uriin kovan kisminin i¢ ve dis yiizeyi tiriiniin uzun 6miirlii
olmasini saglamaktadir. Garpma veya gizilmeye karsi tam
dayanikli degildir.

« Uriin boyasinda herhangi bir dékiintii tespit edilir ise uygun boya ile boyanmasi tavsiye
edilmektedir. Eger korozyon tespit edildi ise 6nce tel firga ile firgalanmasi daha sonra
oOnerilen boya ile boyanmasi gerekmektedir.

« Uriin eger depolanacak ise tapalarinin gikariimamasi, islak-nemli ve tozlu yerlerden uzak
tutulmasi onerilmektedir.

o Uriin dogal afetlere karsi garanti kapsaminda degildir. Depolanacak alana karar verilirken
g6z 6nlinde tutulmalidir.

¢ Depolanmadan 6nce, uriin tzerindeki pislik,kar ve nem temizlenmelidir. Bu sayede tiriin
korozyon ve paslanmaya karsi korunmasi saglanmis olur.

« Uriiniin depolancagi alanda nem orani %40 veya asagisi olmalidir. Gerekli ise Nem alici
kullanmanizi tavsiye etmekteyiz.

* Urlinlerin yetkili,bilgili ve tam donanimli teknik sorumlularca montaji yapiimalidir.

* Uriinéi montaj etmeden once iizerinde yer alan tapalarin gikanimasi gerekmektedir. Uriin
icinde yer alan test gazini bosaltin. Uriin genellikle vakumlu sevk edilir,fakat musteri
talebine gore 6 bar azot gazi ile de teslim edilmektedir.

* Urtinlerin yetkili,bilgili ve tam donanimli teknik sorumlularca montaji yapiimalidir.
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* Urtinti montaj etmeden 6nce (izerinde yer alan tapalarin gikarimas gerekmektedir. Uriin

iginde yer alan test gazini bosaltin. Uriin genellikle vakumlu sevk edilir,

fakat musteri talebine gére 6 bar azot gazi ile de teslim edilmektedir.
Civata Olgiisii M6 M8 MI0 M2 M4 M6 M18 M20

Sikma Torku (Nm) 10,5 25 50,5 86,5 137 212 291 416

+ Tork degerleri Uriinlerimizde kullanilan 8,8 kalite celik civata
cinsine gt}re hesaplanmistir

{in 1si ve basing limitleri igerisinde calistinimalidir.
* Uriin galisirken titrememesi gerekmektedir. Buna gére tiim onlemleri alinmalidir.

* Urtintin teknik resim ve katalogda yer alan miktarlarda sogutucu akiskan ve baglanti
parcalar kullanin.

* Kurulumdan énce Uriintin igi kontrol edilmelidir. Herhangi bir yabanci madde olmamalidir.
Bu durumda ortaya gikacak zararlardan EVAPTON firmasi sorumlu degildir.

* Kurulum asamasinda driiniin her iki devresinde de bypass hatlan,valfler konmasi

énerilmektedir.Uriin ariza,bakim ve temizligi sirasinda kolaylik saglayacakir.

Uriin flanslarina uygun karsilikii flans ve conta segilmelidir.

« Uriintin monte edildigi tesisat iizerinde hava alma valfi olmalidir. Basingl kap ve
degistiricilerde emniyet ventili zorunludur.

* Montaj esnasinda su giris-su ¢ikis, gaz giris-gaz ¢ikis yonlerine dikkat edilmesi
gerekmektedir.

* Uygun sivi seviye gostergesi,sivi akis kontrol elemanlar bosaltma valfleri,isi kontrol
elemanlari basing sensorleri ve alarmlar gibi uyarici elemanlarin kullaniimasi 6nerilmektedir.

* Kurulum esnasinda tiim vanalarin agik olmasi, flitrelerin takili ve tikall olmamasi
gerekmektedir.

o Uriinti uzun stire kullanmayacaksaniz Griin iginde akiskan birakmamaya 6zen gésterin.

* Donma sicakligi altinda ¢alistirilan Urlinlerde, donmaya engel olan kimyasallar kullanin.
(Asagidaki tabloda su-antifiriz orani gosterilmistir.)

Donma Derecesi °C Etilen Glikol % Propilen Glikol %
-10 24 27

-24 36 39
-27 46 49
-40 53 55

+Ornek tablodur. Kullanacaginiz antifrizin 6zelliklerine gére hareket edilmelidir.
Kullanim Suyu

Su kalitesi ve 6zellikleri Uriin performansi ve uzun émdr icin ¢ok énemli bir husustur.
Asagida belirtilen sartlara uyulmamasi durumunda olusacak zararlar GARANTI
KAPSAMINDA DEGERLENDIRILMEZ ve EVAPTON firmasi sorumlu tutulamaz

« Stlfat iyonlari (SO4 -2 ) bakir boru yiizeylerinde korozyona ve kigtk delikler olusmasina
sebep olur. Su igerisindeki Stilfat iyonlari (SO4 -2 ) miktari <30mg/I'nin altinda olmalidir.

*Suyun igerisindeki Flor (F- ) iyonlari asit olusumuna ve korozyona neden olur. Sudaki
miktari <0,1mg/I'nin altinda olmalidir. 5.Sudaki demir ( Fe+2 ve Fe+3) iyonlari su
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igerisindeki ¢oziinms oksijen ile birleserek pas ve tesisat camuru olusumuna neden olur.
Bu sebeple suda demir iyonlari bulunmamalidir. Su icerisindeki ¢6ziinmiis oksijen miktar
<5mg/I'nin altindaysa su igerisindeki ¢éztinmiis demir ¢6ziinmis demir miktari da
<5mg/I'nin altinda olmalidir.

« Klor iyonlari (Cl- ) bakir borularin yiizeylerinde korozyona bagli olarak kiigtik delikler
olugmasina neden olur. Su igerisindeki klor iyonlari <10mg/I'nin altinda olmalidir.

« Su ierisindeki amonyum iyonlari (NH4 + ) bakir igin gok zararlidir. Bu iyonlar bakir
borularin ¢alisma émriini olumsuz olarak etkileyen en 6nemli faktérlerden biridir. Suyun
igerisinde kesinlikle amonyum iyonlari (NH4 + ) bulunmamalidir.

* Suda ¢dztinmus haldeki silisyumun asit ve korozyon olusturma tehlikesi vardir. Sudaki
miktari < 1 mg/'nin altinda olmalidir. 7.Toplam Su Sertligi, TH>0,5 mmol/l olmalidir.
Toplam Su Sertliginin 1mmol/l ile 2,5mmol/l arasinda olmasi tavsiye edilir. Bakir boru i¢
veya dis yiizeylerinde bir miktar tortu tabasi olusumu bakir borulardaki korozyonunu
sinirlayacaktir. Ancak, su sertliinin yiiksek olmasi bakir borularin iginde agiri miktarda
kiregtasi olusumuna yol agacak, su gegisine ve isi transferine engel olacaktir. Suyun
Toplam Alkalimetrik Titre degerinin (TAC) <100'in altinda olmasi tavsiye edilir.

* Su igerisindeki oksijenin durumunu ani degistirecek sartlardan kaginiimalidir. Suyun azot
vb. bir gaz ile oksijensiz hale getiriimesi kadar fazla oksijenle de doyurulmasi zararlidir.
Su icerisindeki oksijen miktarindaki bu diizensizlikler bakir oksit (Cu20) olusumunu ve
pargacik miktarinin artmasini tegvik eder.

« Suyun elektriksel 6z direncinin (Electrial Resistivity) yliksek olmasi sistemde korozyon
egilimini azaltir. Bu sebeple suyun elektriksel 6z direncinin (Electrial Resistivity) >30
Ohm.m tizerinde olmasi tavsiye edilir. Suyun elektriksel iletkenligi (Electrical Conductivitiy)
<20 + 60 mS/m'nin altinda olmalidir.

* Suyun20+25°C'deki ideal pH Degeri 7

| Bakim: |
‘ « Shell&Tube esanjérleri icinde yer alan 1si transfer borulari su kirliligine bagh
olarak zamanla gamurlagma ve kir kaplamasi sonucu verimlilik kaybi yasar.
\ Calisma basinglari ve basing kayiplarinda buyuk bir diistis gergeklesir.

Uriinlerinizde periyodik olarak bakim ve temizlik yapiimasi gereklidir. Aksi

halde tikanmalar ve kireg taslari vb maddeler olusacak ve bunlarin temizligi mimkiin

olmayacaktir.

« Isi transfer borularinin igini temizlemek igin isi degistiricinin kapaklarini agin bir temizleme

cubuk firgas ile boru iglerini temizleyin. Ayrica boru iglerinin temizligi boruya zarar

vermeyen kimyasallar da kullanilarak yapilabilir. Bunun igin tireticiye danisin ve uygun

kimyasallar hakkinda bilgi alin. Temizleme esnasinda keskin ve delici maddeler

kullanmayin.Temizleme islemi bu konuda bilgi ve tecriibeli kisilerce yapilmalidir.

* Periyodik bakimlarin yapiimamasi veya aksatilmasi durumunda isi transfer borularinda

catlamalara veya patlamalara sebebiyet verebilir. Bu durumda tamir edilecek olan Griinde

1s1 transfer borularinda kdrleme metodu uygulanir bu da triinde kapasite ve verim kaybina

yol agacaktir.

« Bakir boru demetinin dis yiizeyini temizleyebilmek igin kovan borusundan ¢ikariimasi

gerekmektedir. Bu durumda bakir boru demetine dikkat edilmelidir. Bakir boru demetini

kovandan ¢ikarirken demeti diiz bir sekilde ¢ikariimasi ve herhangi bir darbeye maruz

kalmamasi énemlidir. Bakir boru demetinin agirligi bakirlara verimemesi gerekir.

« Bakir boru demeti,sicak su ve firga ile temizlenmelidir. Uygun olan kimyasallarda

kullanilabilir.
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« Uriinti geri toplarken bakir boru demeti dikkatlice kovan borusuna sokulmali, contalar
yenisi ile degistirilmelidir.
« Uriinde Tutya var ise bakim esnasinda kontrol edilmeli gerekli ise degistirilmelidir.

Urtin basing altindayken kapaklari agiimamalidir. Kaynak ve delici alet
ile islem yapiimamalidir. Bu islemler patiama ile yaralanmaya sebebiyet
verebilir.

Evapton driinleri fatura tarihinden itibaren imalat hatalarina kargi 36 ay garanti altindadir.
Ariza durumunda yazili olarak EVAPTON firmasina iletilen tirtinler igin EVAPTON firmasi
kullanicidan Grtinti imalat yerine isteyerek bedelsiz olarak onarabilir veya Griinii imalat
yerine isteyerek yenisi ile degistirebilecektir. Bu segim EVAPTON firmasina baglidir.

Nakliye ve/veya Depolama stiresince Urline gelen zararlardan, yetkisiz kisilerce yapilan
montaj-onarim-bakim hatalari, EVAPTON firmasinin tiriin bagina vermis oldugu ¢alisma
sartlari disina ¢ikma (basing-su debisi, donma vb), ve kullanim klavuzunda belirtilen
hususlar diginda kullanim olmasi durumunda Garanti gegerli olmayacaktir.

Thank you for choosing Evapton products

Thank you for choosing EVAPTON HEAT EXCHANGER brand for your Shell&Tube
products.
Sharing your opinions, thoughts and complaints about the products with us is
an R&D for our company and will enable us to improve ourselves further.
Reading carefully before using or assembling any Shell&Tube product and
assembling it in accordance with the instructions will ensure that you use the
product correctly and with high performance and that you do not encounter
installation and maintenance difficulties.
Get The Best Performance From Our Products:
* Ensure that the product is selected at the appropriate and correct operating temperatures.
» Check the correct capacity, size and dimension of the product.
* The product must be stored under suitable conditions before use.
* The refrigerant and the fluid to be cooled must be selected according to their properties.
+ The application method must be selected correctly.
« It must be installed with the correct and appropriate material.
« Installation and maintenance must be done by authorized persons.
Transportation and Storage Conditions
Product transportation and storage is the sole responsibility of the customer and
EVAPTON is not responsible for damages and malfunctions that may occur during
transportation and storage.
When you receive the product, check it for any damage that may occur during
transportation. In case of any mishap, report to EVAPTON company with visuals.
Do not put more than 40 kg weight on the product. The product should be kept

] horizontally during storage and transportation. It is recommended
¢ to use a fortlift or crane when transporting products. Do not lift
with body power or by hand.

®|svarTon a




The inner and outer surface of the product sleeve part ensures the long life of the product.
Itis not fully resistant to bumps or scratches.

If any debris is detected in the product paint, it is recommended to paint with appropriate
paint. If corrosion is detected, it must first be brushed with a wire brush and then painted
with the recommended paint.

If the product is to be stored, it is recommended not to remove the plugs and keep it away
from wet, damp and dusty places.

The product is not under warranty against natural disasters. It should be taken into
consideration when deciding on the storage area.

Before storage, dirt, snow and moisture should be removed from the product. In this way,
the product is protected against corrosion and rusting.

Humidity should be 40% or less in the area where the product will be stored. If necessary,
we recommend using a dehumidifier.

Installation Terms:

* Products must be assembled by authorized, knowledgeable and fully equipped technical
officers.

* Before assembling the product, the plugs on the product must be removed. Empty the
test gas in the product. The product is usually shipped with vacuum, but it is also
delivered with 6 bar nitrogen gas according to customer demand.

The gasketed connections of the products may loosen over time. Check all screws of the
product against this. Tighten the loosened screws in the torque setting. Tighten according
to the circular tightening procedure below.

Bolt Size M6 M8 MO M2 M4 M6 Mi8 M20
TigmennS(Nm) 105 25 505 865 137 212 291 416

* Torque values are calculated for using 8.8 rated steel bolt.

* The product must be installed horizontally, it is not suitable for inclined or vertica
* The product must be operated within temperature and pressure limits.

* The product should not vibrate while working. All precautions should be taken accordingly.
* Use refrigerant and fittings in the quantities specified in the product's technical drawing
and catalog.

* The inside of the product must be checked before installation. There should not be any
foreign matter. EVAPTON is not responsible for any damages that may occur in this case.

* It is recommended to put bypass lines and valves in both circuits of the product during the
installation phase. It will provide convenience during product breakdown, maintenance

and cleaning.

* Mutual flanges and gaskets suitable for the flanges of the product should be selected.
There must be a bleed valve on the installation where the product is mounted. Safety

valve is mandatory in pressure vessels and exchangers.

Water inlet-water outlet, gas inlet-gas outlet directions must be considered during installation.
It is recommended to use warning elements such as appropriate liquid level indicators,
liquid flow control elements, discharge valves, temperature control elements, pressure
sensors and alarms.

During installation, all valves must be open and the filters must not be plugged and clogged.
If you will not use the product for a long time, take care not to leave any fluid in the product.
For products operated under freezing temperature, use chemicals that prevent freezing.
(Water-antifreeze ratio is shown in the table below).
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Freezing Degree °C Ethylene Glycol % Propylene Glycol %
24 27

-24 36 39
-27 46 49
-40 53 E5]

*Sample antifreeze usage for some values. For others check the sources.

Domestic Water Quality:

Water quality and properties are very important for product performance and longevity.
Failure to comply with the following conditions will NOT be considered as a WARRANTY
and EVAPTON will not be held responsible

Sulfate ions (SO4 -2 ) cause corrosion and small holes on copper pipe surfaces. The
amount of Sulfate ions (SO4 -2 ) in the water should be below <30mgl/l.

Fluorine (F- ) ions in water cause acid formation and corrosion. The amount in water
should be below <0,1mgl/l. 5.Iron (Fe+2 and Fe+3) ions in water combine with dissolved
oxygen in the water and cause rust and plumbing sludge formation. For this reason, iron
ions should not be present in the water. If the amount of dissolved oxygen in the water is
below <5mg/l, the amount of dissolved iron in the water should also be below <5mg/l.

Chlorine ions (CI- ) cause small holes on the surface of copper pipes due to corrosion.
Chlorine ions in the water should be below <10mg/I.

Ammonium ions (NH4 + ) in water are very harmful for copper. These ions are one of the
most important factors that negatively affect the working life of copper pipes. There should
never be ammonium ions (NH4 + ) in the water.
* Silicon dissolved in water has acid and corrosion hazard. Its amount in water should be
below < 1 mg/l. 7.Total Water Hardness, TH>0,5 mmol/l. Total Water Hardness is
recommended to be between 1mmol/l and 2,5mmol/l. The formation of some sediment
layer on the inner or outer surfaces of copper pipes will limit the corrosion of copper pipes.
However, high water hardness will lead to the formation of excessive amounts of limestone
inside the copper pipes, preventing water passage and heat transfer. It is recommended
that the Total Alkalimetric Titer (TAC) of the water is <100.
* Conditions that will suddenly change the state of oxygen in the water should be avoided.
Itis harmful to saturate the water with excess oxygen as well as deoxygenating it with a
gas such as nitrogen. These irregularities in the amount of oxygen in the water encourage
the formation of copper oxide (Cu20) and increase the amount of particles.
The high electrical resistivity of water reduces the corrosion tendency in the system. For
this reason, it is recommended that the electrical resistivity of water should be >30 Ohm.m.
Electrical conductivity of water should be < 20 + 60 mS/m.

Idea of water at 20+25°C

The heat transfer pipes in Shell&Tube heat exchangers experience loss of
‘ efficiency as a result of sludging and dirt coating over time due to water
d pollution. There is a significant decrease in working pressures and pressure
losses. Periodic maintenance and cleaning of

your products is necessary. Otherwise, blockages and lime stones etc. will occur and it will
not be possible to clean them.
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To clean the inside of the heat transfer pipes, open the covers of the heat exchanger and
clean the inside of the pipes with a cleaning rod brush. The inside of the pipes can also be
cleaned using chemicals that do not damage the pipe. Consult the manufacturer for
information on suitable chemicals. Do not use sharp and piercing materials during cleaning.
Cleaning should be carried out by people who are knowledgeable and experienced in this
field.

If periodic maintenance is not performed or interrupted, it may cause cracks or explosions
in the heat transfer pipes. In this case, the blinding method is applied to the heat transfer
tubes in the product to be repaired, which will lead to loss of capacity and efficiency in the
product.

In order to clean the outer surface of the copper tube bundle, it must be removed from the
barrel tube. In this case, care should be taken with the copper tube bundle. When removing
the copper tube bundle from the barrel, it is important that the bundle is removed straight
and not subjected to any impact. The weight of the copper tube bundle should not be
applied to the copper.

The copper tube bundle should be cleaned with hot water and a brush. Suitable chemicals
can also be used.

When collecting the product back, the copper tube bundle should be carefully inserted
into the barrel pipe and the gaskets should be replaced with new ones.

If there is Tutya in the product, it should be checked during maintenance and replaced if
necessary.

Do not open the covers when the product is under pressure. Welding and
piercing tools must not be used. These operations may cause explosion
and injury.

Guarantee

Evapton products are under warranty for 36 months from the date of invoice against
manufacturing defects. In case of failure, EVAPTON company can repair the product free
of charge by asking the user to replace the product instead of manufacturing or replace the
product with a new one instead of manufacturing. This choice depends on EVAPTON
company.

Warranty shall not be valid in case of damages to the product during transportation and/or
storage, installation-repair-maintenance errors made by unauthorized persons, exceeding
the operating conditions (pressure-water flow rate, freezing, etc.) given by EVAPTON
company per product, and use other than the points specified in the user manual.
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Bnaropapvm Bac 3a Bbi6op npoaykuumn Evapton
Bnaronapum Bac 3a Bbi6op 6perna EVAPTON HEAT EXCHANGER ana awweit
npoaykumu Shell&Tube.
[lenutech ¢ HaM1 CBOMMM MHEHVAMM, MbICIAMM 11 X@no6amu o NpoayKLun - 310
Hay4Has pa6oTa 1A Halleii KoMNaHuy, KOTopaA Mo3BONUT HaM COBEPLUEHCTBOBATLCA Aabllle.
BHumaTenbHoe YTeHue nepep 1cnonb3osaHuem uan c6opKoit Moboro uanenua
Shell&Tube v c6opka B COOTBETCTBUN C MHCTPYKLUNAMM rapaHTUPYIOT, YTO Bbl He
CTONKHETECH C TPYAHOCTAMM NP YCTAHOBKE M 06CNY)XIMBAHUN, a Takxe GyneTe
MCMONb30BATh M3[IENNE NPABUIBHO 1 C BBICOKOI MPOM3BOANTENBHOCTbIO.

MNpon3BOAUTENIbHOCTD:

Y6epuTech B TOM, YTO U3[EN1E BbIGPAHO NPV COOTBETCTBYHOLMX 1 MPABUMBHBIX
pabounx Temneparypax.

Heo6xoayMo NpoBepuTL NPaBUIBHOCTL BMECTUMOCTY, pa3Mepa 1 rabapuTos U3AeNuA.

Mepen Ccnonb3oBaHNeM U3aenne AoMKHO XPaHUTLCA B NOAXOAALIAX YCOBUAX.

XnapareHT 1 oxnaxaaeman X1AKOCTb AOMKHbI GbiTb NOA0BGPaHbI B COOTBETCTBIM C UX
CBOCTBAMM.

Cnocob npuMeHeHUA JoMKeH BbiTb BbIGPaH NpaBUsbHO.

[inA ycTaHOBKM HEO6XOAMMO 1CMONb30BATh NPaBULHBIA U NOAXOAALLMIA MaTepuan.
YCTaHOBKY 1 TeXHUYECKOE 06CYXMBaHME AO/KHbI BBINONHAT YNONHOMOYEHHbIE LA,

YCrnoBUA TPaHCMOPTUPOBKYU U XpaHEHUA

OTBETCTBEHHOCTb 3a TPaHCNOPTUPOBKY N XpaHeHWe U3AEeNNA NEXUT UCKIIOHYNTENIbHO
Ha 3aKasuuke, U komnanua EVAPTON He HeceT OTBETCTBEHHOCTM 32 MOBPEXAEHUA U
HEMCNPaBHOCTY, KOTOPbIE MOrYT BO3HWUKHYTb BO BPEMA TPAHCMOPTVPOBKIA 1 XPaHEHMA.

Mpu nony4eHUn n3penuaA NPoBepbTe ero Ha Hann4ne NOBPEXAEHUIA, KOTOPbIe MOrNIN
BO3HWKHYTb BO BPeMA AOCTaBKW. B cnyyae OGHapy)KeHI/IH Kakux-nnéo HSMCI‘IpaBHOCTEVi
coobwwmTe 06 3aTom B KomnaHuto EVAPTON, npeaocTasus HarnAgHyo HGopmaumio.

He Harpyxaiite napenve secom 6onee 40 kr. Mpu xpaHeHun

W TpaHCNOpTUPOBKeE nsaenue A0/MKHO HaX0AUTbCA B

FOPV30HTasbHOM MONOXeHUM. Mpy TpaHCMoPTUPOBKe N3aennin

PEeKOMEHAYeTCA UCNoNb30BaTh hopTIMMT Unn KpaH. He
I'IOJJHI/IMaIZTe wnaaenuve C NOMOLLbIO CUMbl Tena U BPy4HYHO.

BHYTPEHHAA 1 BHELWHAA NOBEPXHOCTb BTYJIO4HOI YacTy U3AeNNA oGecnednBaeT Aonri
CPOK CNy>Gbl n3genuA. OHa He MOMHOCTLIO YCTONYMBA K yAapam U LaparnuHam.

Ecnu Ha kpacke u3aenna o6Hapy>KeH Kakoii-nnbo Mycop, peKOMeHAyeTCA NoKpacuTb
ero noaxopALLeit kpackoit. Ecnn obHapyeHa Koppoaud, ee HeobxoauMo cHavana
3a4MCTUTb NPOBOJIOYHON LLETKOW, & 3aTeM NOKPacUTb PEKOMEH/YEMO KPaCKOiA.

I'Ip|/| XpaHeHnn n3aenva peKkoMeHAyeTCA He BbIHMMATb 3arnywKn 1 XxpaHuTb Baanu ot
BNaXHbIX, CbIPbIX U MblbHBIX MECT.

Ha napenve He pacnpocTpaHAETCA rapaHTUA OT CTUXUIAHbIX 6eacTBUiA. 3T cnepyeT
yunTbiBaThb Npu Bblﬁope mecTa AnA XpaHeHuA.

lMepen xpaHeH1em He06X0AMMO OUNCTUTb U3AENNe OT rPA3K, CHera v Bnari. Takum
o06pasom, nspenue 6yaeT 3almLLEHO OT KOPPO3UK U PXKaBYMHBI.

BnaxHocTb B nomeuleHuu, roe 6y,D,eT XPaHWUTbCA U3aenue, Ao/mKHa COCTaBNATb He
6onee 40 %. Mpy HeOBXOAMMOCTY PEKOMEH/YeTCA UCMONb30BAaTh OCYLINTENb BO3AyXa.
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* C6opKa 3enuit AomKHa NPOU3BOANTLCA YNONHOMOYEHHbIM, 3HAIOLLVM 1 NOMHOCTbIO
OCHALLEHHBIM TEXHUYECKIM NEPCOHaOM.

* Mepep, c6opKoit 3nennA HeOBXOAMMO CHATB 3arnyluKu ¢ uapenua. OnycTownTe
npobHbIi ra3 B nanenuu. O6bI4HO 13penve NOCTaBNACTCA B BakyyMe, HO Mo
Tpe6oBaHMI0 3aKa3umKa MOXET NOCTaBNATLCA W C a30TOM MoA AaBneHvem 6 6ap.

* Co BpemeHeM BO3MOXHO ocnabneHne npoknaaoyHbix coeanHeHnin nsaenua. MposepsTe
BCE BUHTbI U3AENNA. 3aTAHUTE 0CNAGNEHHbIE BUHTbI C 3aaHHbIM MOMEHTOM. 3aTAXKY
BbINONHANTE B COOTBETCTBIM C MPUBEAEHHOI HIKE MPOLIEAYPOI KPYroBoii 3aTAXKM.

* Wapenue LOMKHO GbiTb YCTAHOBNEHO FOPU3OHTANBHO, OHO HE MOAXOANT ANA HAK/MOHHOM
VN BEPTUKasbHOI YCTaHOBKM.

Pasmep Gonta M6 M8 MI0 M2 M14 MI6 M8 M20

Mowment
sammn(HM) 105 25 505 86,5 137 212 291 416

+ 3HauEHVR KPYTALUETO MOMEHTA PACCUMTaHbI B COOTBETCTBUM C TMOM
60NTa M3 CTank KauecTea 8.8, UCMIONb3YeMOro B HalLUX TOBAPaX.

* iapenue [ONXHO 3KCNyaTUpOBaThCA B NPefenax TeMnepaTtypbl U AaBneHuA.

* Mapenue He AOMKHO BUGPMPOBAaTL BO BpeMA paboTbl. Bce Mepbl NpefocTOPOXHOCTH
[OMKHbI BbITb NPWHATBI COOTBETCTBYHOLNM oﬁpasom.

* V|CI'IOJ'I|:3yIZTe XnagareHTt u d)I/ITVIHI'M B KONM4ecTBe, yKa3aHHOM Ha TEXHUYECKOM
yepTexe 1 B Karanore u3aenun.

* Mepep, ycTaHOBKOI HEOBXOAMMO NPOBEPUTL BHYTPEHHIOK NOBEPXHOCTbL n3penvAa. He
[LOMKHO BbITb HUKaKUX NOCTOPOHHUX NpeaMeToB. EVAPTON He HeceT 0TBETCTBEHHOCTU
32 BO3MOXXHbI€ NOBPEXAEeHWA B 3TOM Cryyae.

* Ha aTane ycTaHOBKW peKOMEHAyeTCA YCTaHOBUTb 6aiinacHble NIMHUM U KnanaHbl B
obounx KOHTypax U3fenua, 4to obecneunt y,CLOﬁCTBO npu nonomke, oﬁcnyxmBanw n
YUCTKe nagenua.

* Heobxoaumo BbiGpaTh thnaHel| 1 Npoknaaky, NoaxoaALme AnA (naHues unenua.

Ha ycTtaHoBKe, rae yctaHaBnuBaeTcA nafenve, AOMKeH 6biTb BO3AYLLHbIA KnanaH.

MpenoxpaHuTenbHbIi knanax o6A3aTeneH ANnA COCya0B Noa AaBNeHneM 1

Tennoo6MeHHUKOB.
|-|DI/| MOHTaxe HQOGXOEMMO y4uTbIBaTh HANPaBNeHNA BX0AA-BbIXOAA BOAbI,

BXOAa-BblXxoza rasa.

PekomeHayeTcA Ncnonb3osaTh NpeaynpexaatoLne aneMeHTbl, Takie Kak
COOTBETCTBYIOWIME YKA3aTeNM YPOBHA XMAKOCTY, 3MIeMEHTbI ynpaB/ieHnA MoTOKOM
XXWOKOCTHW, BbIMYCKHbIE KNanaHbl, 31eMEHTbl KOHTPONA TemnepaTtypbl, AaTYUKN
Oasnexna n aEapMI;IHbIe CUrHanbl.

Bo BpemA yCTaHOBKW BCe KnanaHbl AO/MKHbI 6bITb OTKpbITHI, @ q)W'IprbI He LOMMKHbI
6bITb 3a61ThI NN 3a61IOKMPOBAHI.

Ecnu nspenue He 6yaeT UCMONb30BATLCA B TEYEHUE ANUTENBHOMO BPEMEHU, CreauTe
3a Tem, YToObl B HEM HE 0CTaBasioCh XUAKOCTH.

[inA uapenuii, akcnayaTUpyembix Npy OTpULATENbHLIX TeMnepaTypax, UCnonb3yiTte
XUMU4eckue BellecTsa, npefoTepallarolme samepsaHve (COOTHOLLIeHMe BOAbI N
aHTUpK3a NPUBELEHO B TABNULIE HIKE).
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Bopa anAa u b30BaHUA;

KayecTBo 1 CBOICTBA BOABI 04€Hb BaXKHbI /1A PaBOTLI 1 JONTOBEYHOCTY NPOAYKTA.
Ha noBpexaeHuA, KOTopble MOTYT BO3HUKHYTb B Cy4ae HECOBMIOAEHNA CNeayIoLMX
YCNOBWIA, rapaHTUA He pacnpocTpaHAeTcA, 1 komnanna EVAPTON He HeceT 3a Hix
OTBETCTBEHHOCTH.

CynbthaT-voHbl (SO4 -2 ) BbI3bIBaIOT KOPPO3MIO 1 06pa3oBaHue HeGoNbLUINX OTBEPCTUI
Ha MOBEPXHOCTY MefHbIX TPY6. KonnyecTso cynbgaTt-uoHos (SO4 -2 ) B BOAE AOMKHO
6bITb HUKE <30 Mr/f1.

VoHbl thTopa (F- ) B BoAe Bbi3biBaIOT 06pa3oBaHme KUCIOTbI 11 KOppoauio. Vix
KOMMYECTBO B BOAE IOMKHO BbITb HUXKE <0,1 Mr/n. 5.MoHbl xenesa (Fe +2n Fe +3) B
BO/IE COEMIMHAIOTCA C PACTBOPEHHBIM B HEt KMCNIOPOJIOM 1 BbI3bIBAIOT 06pa3oBaHine
PXaB4MHbI 1 MOHTAXHOr0 0cazika. Mo aToi NPUUMHE MOHBI Xenesa He [OMKHbI
npuCyTCTBOBATL B BOAE. ECNM KONMYECTBO PACTBOPEHHOIO B BOAE KUCNOPOAa
HIKe <5 M/, KOMMYECTBO PACTBOPEHHOTO B BOAE Xe/e3a Takke AOMKHO GbiTb
HIKe <5 Mr/n.

24 27

-1

24 36 39
-27 46 49
-40 53 55

+3T0 NpUmMepHan Tabnuua.

WoHbl xnopa (Cl- ) Bbi3biBaloT HeGonblME OTBEPCTUA Ha MOBEPXHOCTU MEAHbIX TPy6
13-3a koppo3uu. CofiepxxaHne MOHOB X/opa B BOAE JOMKHO ObITb Hidke <10 Mr/n.

WoHbl aumoHuA (NH4+ ) B Boge o4eHb BpeHbl AnA Meay. ITu UOHbI ABNAIOTCA OfHUM
13 BaXHeilunx (hakTopoB, HEraTUBHO BANAIOLLMX Ha CPOK CNyXObl MeaHbIX Tpy6. B Boae
HUKOrfia He A0MKHO ObiTb MOHOB ammoHnA (NH4+ ).

* PacTBOPEHHbIil B BOE KPEMHUIA ONaceH NA KUCMOT 1 Koppoaun. Ero konnyecTso B
BOAE LOMKHO BbITb HUXeE < 1 Mr/n. 7.061was )ecTKocTb BoAbl, TH>0,5 Mmonb/n.
PekomeHpyeTca, 4To6bl 061LaA XEeCTKOCTb BOAbI COCTaBNANA OT 1 MMonb/n Ao 2,5
Mmonb/n. OBpa3oBaHne HEKOTOPOro CI0A 0CaaKa Ha BHYTPEHHE N BHeWHen
NOBEPXHOCTI MeAHbIX TPYD OrpaHN4MBAET KOPPO3WK MeaHbIX TPy6. OfHaKo BbiCoKan
XECTKOCTb BOAbI NPUBEAET K 06pa30BaHuIio Ype3MEPHOro KONNYecTBa N3BECTHAKA
BHYTPY MeAHbIX TPY6 1 ByleT MPenATCTBOBATL NPOXOXAEHNIO BOAbI 1 TEMNOOOMEHY.
PekomeHzyeTcA, 4To6b! oblero Tpuyeckoro TuTpa (TAC) Boab!
cocrasnAno < 100.

* CnepyeT naberatb YCNOBUIA, KOTOPbIE MOTYT BHE3AMHO N3MEHUTb COAepPXanue
Kucnopoga B Boae. BpeaHo Kak HacbIlaTh BOAy M3BbITKOM KUCIOpoaa, Tak v
066CKMCNIOPOXMBATH €6 ra3oM, HanpumMep a3oTom. Takue nepenagbl KOM4YecTBa
Kucnopoza B Bofe cnocobeTayloT 0bpasoBaHmio okeuaa meay (Cu20) v yBennieHmno
KONMYecTBa YacTuLl,.

BbICOKOE 3M1eKTpUYecKoe CONPOTUBIIEHIE BOfIbI CHUXAET CKNIOHHOCTb K KOPPO3uN B
cucteme. M03TOMy peKOMeHAyeTCA, YToBbI yAieNbHOe 3IeKTPUYECKOe COnpoTUBNEHNe
BOAbI 6b110 >30 OM.M. 3NEKTPONPOBOAHOCTb BOAbLI AOMKHA BbITh < 20 + 60 MC/M.

WpeansHoe 3Hauenne pH Boak! npu Temnepatype 20+25°C 7
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TennoobmeHHble TPYObl B KOXYXOTPYBHBIX TENN006MEHHNKax CO BpeMeHeM TepaioT
‘ 3(hpeKTUBHOCTb B pe3ynbTaTe 06pa3oBaHuA Wama 1 rpAamn 13-3a
3arpAsHeHnA Boabl. HabniofaeTcA 3HaUMTENbHOE CHIXKEHIE paGoyero
d [NaBJIeHWA 1 NOTepu AaBneHnA. TpebyeTcA nepuoanyeckoe o6CnyxmBaHmne
11 04MCTKa 06OpY/AOBaHKA. B NpoTUBHOM Criyyae 6yayT 06pa3oBbiBaTbCA
3aCOpbI, N3BECTHAKOBLIE U [IP. BELLECTBA, KOTOPbIE HEBO3MOXHO BYAET O4UCTUTD.

YT0Gb! O4YUCTUTL BHYTPEHHIOKO MOBEPXHOCTb TPY6 TENNO0GMEHHUKA, OTKPOMTE KPbILLKM
TEMN006MEHHIKA 11 OHMCTUTE BHYTPEHHIOKO NOBEPXHOCTb TPYG C MOMOLLbBHO LETKM C
UUCTALLMM CTEPXKHEM. BHYTPEHHIOIO NOBEPXHOCTb TPYE MOXHO TaKXKe OYUCTUTB C
NOMOLLBIO XUMUYECKNX CPEACTB, KOTOPbIE HE NOBPEeXAaoT TPYGbI.
TPOKOHCYNLTUPYIATECH C NPON3BOANTENEM U NONYUNTE MH(OPMALIMIO O NOAXOAALNX
XUMUYECKIX CPeaCTBaX. He ncnonbayiTe Npu 04UCTKE OCTPbIE W KOMIOLLME NPeaMEeThI.
I'Ipouecc OYMCTKM JO/KEH BbINONHATLCA NOABMU, Oﬁﬂaﬂalol.l.lIAMVI 3HAHMAMW 1 ONbITOM
B 3TOi1 06nacTu.

Ecnv neproamnyeckoe TeXHUYecKoe 06CNyXMBaHNe He NPOBOAMUTCA UM HapylWaeTeA,
3TO MOXET NPUBECTU K MOABNEHWNIO TPELLMH UK B3PbIBOB B TPy6ax TennoobmeHa. B
3TOM Cryyae K Tennoo6MeHHbIM Tpy6am B PEMOHTMPYEMOM U3AeNNn NpUMEHAETCA
MEeTOA OCNEeNnNeHnA, YTO NPUBOAUT K NOTEpPe MOLHOCTH 1 Gdld]eKTVIEHOCTVI napenuna.

YT0BbI O4MCTUTH BHELLIHIOIO MOBEPXHOCTb MyyKka MeAHbIX TPy6OK, ero Heo6xoanmo
CHATb ¢ TPY6KKM cTBONA. B 9TOM Cry4ae Heobxoaumo cobniofaTh 0CTOPOXHOCTb C
Ny4KOM MefIHbIX TPY6OK. Mpu U3BNEYEHNM NyyKa MeaHbIX TPYBOK 13 CTBONA BaXKHO,
4TOObI Ny40K ObiN U3BNEYEH POBHO W HE MoABeprancA yaapam. Bec nyyka meaHsIx
TPYBOK He AOMKEH NepefaBaThCA Ha KOT/bl.

[y4oKk MeaHbIX TPYBOK CNeflyeT O4NCTUTL rOPAYEit BOAOW 1 WETKOI. MOXHO Takxke
V“cnonb3oBaTh NOAXOAALME XUMUYECKNE CpeacTBa.

lMpu BO3BpPATE N3AENNA NYHOK MeaHbIX TPYGOK CNedyeT akkypaTHO BCTaBUTb B
TUNb3Y 1 3aMEHUTb NPOKMafKI Ha HoBbIE.

Ecnv B nanennm ectb TyTbA, €€ CNeayeT NpoBepuTb BO BPEMA TEXHUYECKOro
06CNY>XMBaHNA 1 NPY HEO6XOAMMOCTM 3aMEHNTb.

BHumaHue!

He 0TKpbIBaiiTe KPbILKK, €CIN U3AENNE HAXOANTCA MO AABNEHNEM.
He cneayeT ncnonb3oBaTh CBapOYHbIE U MPOKANbIBAIOWNE NHCTPYMEHTbI. T
onepauuy MoryT NPUBECTY K B3PbIBY 1 TPaBMaM.

Ha npoaykumio Evapton pacnpocTpaHaeTca rapaHTua 36 mecAues ot
MPOV3BOACTBEHHbIX IEPEKTOB C MOMEHTA BbICTAB/IEHNA cyeTa. B criyyae nonomku
komnannAa EVAPTON moxeT 6ecnnaTtHo 0TpeMOHTVUpOBaTb U3Aenne, Npeanoxvs
Mo/1b30BATEO 3aMEHIUTb U3AEMNNE BMECTO MPOM3BOACTBEHHOO UMW 3aMEHUTb U3AeN1e
Ha HOBOE BMECTO NPOM3BOACTBEHHOr0. 3TOT BbIGOP 3aBMCUT OT KomnaHum EVAPTON.

[apaHT1A He [eiiCTBYET B Cy4ae NOBPEXAEHWNA U3LENUA BO BPEMA TPAHCMIOPTUPOBKY
WMNU XpaHeHA, OLIMGOK MPI MOHTaXE-PEMOHTE-06CNYXXNBAHNN, [OMYILEHHBIX
HEYNOMHOMOYEHHBIMU LMW, NPEBLILIEHIA YCNOBMIA AKCMyaTaLUmMu (AaBneHne-pacxos,
BO/bl, 3aMep3aHue 1 T.A.), YkadaHHbIx komnanuein EVAPTON ana kaxporo usaenvs,

1 UCNONb30BAHUA HE MO Ha3Ha4YeHWio, yka3aHHOMY B PyKOBOACTBE Nonb30oBaTenA.
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