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Evapton Uriinlerini tercih ettiginiz icin tesekkiir ederiz.
Shell&Tube triinlerinizde EVAPTON HEAT EXCHANGER markasini tercih ettiginiz igin
tesekkur ederiz.

Uriinler hakkinda gériis, diistince ve sikayetlerinizi bizlerle paylasmaniz,

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

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

* Uygun ve dogru ¢alisma sicakliklarinda Griiniin segildiginden emin olunmalidir.

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

 Urlin kullaniimadan 6nce uygun sartlarda muhafaza edilmelidir.

* Sogutucu akiskan ve sogutulacak akiskan 6zelliklerine uygun segilmelidir.

* Uygulama metodu dogru secilmelidir.

* Dogru ve uygun malzeme ile montaj edilmelidir.

* Yetkili kisilerce montaj ve bakimi yapiimalidir.
Nakliye ve Depolama Sartlar::

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

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

 Urlin (izerine 40 kg dan fazla agirlik koymayiniz.Uriinii depolama ve nakiye esnasinda
yatay bir sekilde tutuimalidir.

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

& o Uriin kovan kisminin i ve dis yiizeyi rintin uzun dmirli
olmasini saglamaktadir. Carpma veya gizimeye karsi tam
dayanikli degildir.

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

« Uriin eger depolanacak ise tapalarinin gikariimamasi, 1slak-nemli ve tozlu yerlerden uzak
tutuimasi 6nerilmektedir.

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

* Depolanmadan énce, iriin (izerindeki pislik,kar ve nem temizlenmelidir. Bu sayede iriin
korozyon ve paslanmaya karsi korunmasi saglanmis olur.

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

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

* Uriinii montaj etmeden 6nce (izerinde yer alan tapalarin gikarimasi gerekmektedir. Uriin
iginde yer alan test gazini bosaltin. Uriin genellikle vakumlu sevk edilir,fakat misteri
talebine gore 6 bar azot gazi ile de teslim edilmektedir.

* Urinlerin yetkili,bilgili ve tam donanimli teknik sorumlularca montaji yapiimalidir.
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* Uriinii montaj etmeden 6nce Uzerinde yer alan tapalarin cikarimasi gerekmektedir. Uriin
icinde yer alan test gazini bosaltin. Urlin genellikle vakumlu sevk edilir,
fakat musteri talebine gore 6 bar azot gazi ile de teslim edilmektedir.

Civata Olgiisii M6 M8 MI0 M12 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 goére hesaplanmistir

* Urtinti yatay koyarak montajlamasi yapiimalidir, egimli veya dik sekilde galismaya uygun
degildir.

* Urin 1s1 ve basing limitleri igerisinde alistinimalidir.

* Uriin calisirken titrememesi gerekmektedir. Buna gére tiim énlemleri alinmalidir.

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

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

* Kurulum asamasinda tirtintin her iki devresinde de bypass hatlan,valfler konmasi
énerilmektedir. Uriin ariza,bakim ve temizligi sirasinda kolaylik saglayacaktir.

* Urtin flanslarina uygun karsilikli flans ve conta segilmelidir.

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

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

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

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

o UriinGi uzun siire kullanmayacaksaniz Griin iginde akiskan birakmamaya 6zen gésterin.

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

Etilen Glikol % Propilen Glikol %
24 27

-1

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

+Ornek tablodur. Kullanacaginiz antifrizin 6zelliklerine gore hareket edilmelidir.
Kullanim Suyu
Su kalitesi ve 6zellikleri trtin performansi ve uzun dmir igin gok énemli bir husustur.
Asagida belirtilen sartlara uyulmamasi durumunda olusacak zararlar GARANTI
KAPSAMINDA DEGERLENDIRILMEZ ve EVAPTON firmasi sorumlu tutulamaz

« Siilfat iyonlari (SO4 -2 ) bakir boru yiizeylerinde korozyona ve kigtik delikler olusmasina
sebep olur. Su igerisindeki Siilfat 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 ¢éziinmis oksijen ile birleserek pas ve tesisat gamuru olusumuna neden olur.
Bu sebeple suda demir iyonlari bulunmamalidir. Su igerisindeki ¢6zinmuis oksijen miktar
<5mg/I'nin altindaysa su igerisindeki ¢éziinmiis demir ¢6ziinmiis demir miktari da
<5mg/I'nin altinda olmalidir.

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

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

* Suda ¢6ziinmus haldeki silisyumun asit ve korozyon olusturma tehlikesi vardir. Sudaki
miktari < 1 mg/'nin altinda olmalidir. 7.Toplam Su Sertligi, TH>0,5 mmol/l olmalidr.
Toplam Su Sertliginin 1mmol/l ile 2,5mmol/l arasinda olmasi tavsiye edilir. Bakir boru ig
veya dis yiizeylerinde bir miktar tortu tabasi olugsumu bakir borulardaki korozyonunu
sinirlayacaktir. Ancak, su sertliginin yiiksek olmasi bakir borularin iginde agiri miktarda
kiregtas! olusumuna yol agacak, su gegisine ve isi transferine engel olacaktir. Suyun
Toplam Alkalimetrik Titre degerinin (TAC) <100'tn altinda olmasi tavsiye edilir.

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

« Suyun elektriksel 6z direncinin (Electrial Resistivity) yiksek olmasi sistemde korozyon
egilimini azaltir. Bu sebeple suyun elektriksel 6z direncinin (Electrial Resistivity) >30
Ohm.m uizerinde olmas! 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 esanjorleri iginde yer alan 1si transfer borulari su kirliligine bagli
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 yapilmasi gereklidir. Aksi
halde tikanmalar ve kireg taslari vb maddeler olusacak ve bunlarin temizligi mimkiin
olmayacaktir.

« Isi transfer borularinin igini temizlemek igin 1si degistiricinin kapaklarini agin bir temizleme

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

vermeyen kimyasallar da kullanilarak yapilabilir. Bunun igin treticiye 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 yapilmamasi veya aksatilmasi durumunda s transfer borularinda

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

1! transfer borularinda kérleme metodu uygulanir bu da Uriinde kapasite ve verim kaybina

yol agacaktir.

+ Bakir boru demetinin dis ytizeyini temizleyebilmek igin kovan borusundan gikariimasi

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

kovandan gikarirken demeti diiz bir sekilde gikariimasi ve herhangi bir darbeye maruz
kalmamasi énemlidir. Bakir boru demetinin agirligi bakirlara verimemesi gerekir.

« Bakir boru demeti,sicak su ve firca 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 triinleri fatura tarihinden itibaren imalat hatalarina karsi 12 ay garanti altindadir.
Ariza durumunda yazili olarak EVAPTON firmasina iletilen triinler 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.
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The inner and outer surface of the product sleeve part ensures the long life of the product.
It is 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 MI1I0 M2 M4 MI6 MI18 M20

Tightening
Yorque (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.
Itis 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 Propylene Glycol %
-10 24 27

-24 36 39
-27 46 49
-40 53 515

~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 <5mgl/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/l.

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 12 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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Bnaropapum Bac 3a Bbi6op npogykuuun Evapton
Bnaropapwvm Bac 3a Bbi6op 6peraa EVAPTON HEAT EXCHANGER pana Baweit
npoaykumu Shell&Tube.
ﬂeﬂMTer C Hamu cBOUMU , MbICAMU U 0 NpoAyKuumn - 3T0
Hay4HaA paéo‘ra LA Hawel KomMnaHum, KOTOpaA No3BO/MT HaM COBEPLUEHCTBOBATLCA Aasblue.
BHumaTensHoe YTeHve nepef ucnonb3oeaHuem nnu CéODKOﬁ no6oro wnsgenvAa
Shell&Tube 1 c6opka B COOTBETCTBUM C MHCTPYKLIMAMM FapaHTUPYIOT, YTO Bbl HE
CTOSIKHETeChb C TPYAHOCTAMM NP YCTaHOBKe U oécny»(waanmw, a TaKkxe éyneTe
MCNI0N1b30BATb U3AE/NE NPABUIBHO 1 C BbICOKOI MPOU3BOANTENBHOCTbIO.

Mpon3BOANTENbHOCTD:

Y6enuTech B TOM, YTO U3/A€NME BbIGPAHO NPY COOTBETCTBYIOLWX U MPaBUIbHbBIX
paboumnx Temnepartypax.

Heobxopnmo NpoBepuTbL NPaBUIbHOCTL BMECTUMOCTH, pasmepa 1 I'aﬁaplllTOB nanenva.

I'Iepe,q ucnonb3oBaHveM nsaenne O0MHKHO XpaHUTbLCA B NOAXOAALLMNX YCOBUAX.

Xna,qareHT N oxnaxkaaeman XUaKoCTb AOMKHbI 6bITh I'IDI:lOGpaHbI B COOTBETCTBUM C UX
CBOACTBAMM.

Cnocob npuMeHeHnA [oMmkeH BbiTb BbIGpaH NpaBubHO.

ﬂﬂﬂ yCTaHOBKM HeobxoaMMo 1CnoNb30BaTh r‘lpaBMﬂbelﬁ W NOAXOAALUMIA marepuan.
yCTaHOBKy N TeXHu4eckoe OGCﬂy)KI/IEaHVIe A0MXKHbI BbINONTHATL YNOTHOMOYEHHbIE NhLa.

YCNoBMA TPAHCNOPTUPOBKMW U XpaHeHUA

OTBETCTBEHHOCTb 32 TPAHCTOPTUPOBKY M XPaHEHIMe U3LENNA NEXAT UCKIIIOUNTENBHO
Ha 3aKasuuke, U komnanna EVAPTON He HeceT OTBETCTBEHHOCTM 3a NOBPEXAEHNA 1
HencnpaBHOCTH, KOTOPbIe MOryT BO3SHWKHYTb BO BPEeMA TPaHCMOPTUPOBKW U XpPaHeHNA.

[Mpy nony4eHnn M3nenua NpoBepLTE ero Ha Hanmyme NOBPEXAEHUA, KOTOPLIE MOT/IN
BO3HWKHYTb BO BPEMA 0CTaBKW. B cnyyae o6Hapy>eHnA Kakux-nnbo HeucrnpasHoCTen
coobumTe 06 3ToM B Komnanuio EVAPTON, npeaocTaBue HarfAaHYio MHcopMaLmio.

, He Harpyxaiite uspenvie secom 6onee 40 kr. Mpu xpaHeHUn
W TPaHCNOPTUPOBKE N3Aenne [OMKHO HAaX0ANTLCA B
& = FOPV30HTaNIbHOM MONOXEeHWN. [Npy TPaHCMOPTMPOBKe N3aennin
PpeKoMeHayeTCA Ucnonb3osaTh hopTAndT unn KpaH. He
ﬂOI:lHI/IMaPITe n3genue ¢ NOMOLLbBIO CUJlbl TeNa UK BPY4HYIO.

BHyTpeHHFlﬂ W BHELWHAAR NOBEPXHOCTb BTyﬂOHHOﬁ Yyactu nsgenvAa obecneuvBaeT JJOﬂl'Vllz
CPOK CNyX6bl 3aenmA. OHa He MOMHOCTLIO YCTONUMBA K yaapam 1 LapaniHam.

Ecnu Ha kpacke usaenna o6Hapy>XeH Kakoit-nnbo Mycop, pekoMeHayeTCA NoKpacuTh
ero noaxoaALLei kpackoii. Ecnn obHapyseHa Koppoaud, ee Heo6xoauMo cHavana
3a4MCTUTL NPOBOMNIOYHON LETKOM, @ 3aTeM NOKPaCUTh PEKOMEH/YeMOi KPackoi.

Flpw XpaHeHun U3aenvA peKoMeHAyeTCA He BbiHMMaTb 3arnyLlWwKu U XpaHnuTb Baanu ot
BIAXHbIX, CbIPbIX U Nbl/TbHbIX MECT.

Ha uspenve He pacnpocTpaHAeTCA rapaHTuA OT CTUXWIAHBLIX GeacTaunid. 3To cneayeT
YYUTBLIBaTH NPy BIGOPE MECTa ANA XpPaHeHuA.

I'Iepe,u XpaHeHuem HeOGXO,CLI/IMO 04UCTUTb n3aenue oT rpAsu, cHera v Bnaru. Takum
06pasom, usnenve GyAeT 3almLLEHO OT KOPPO3WU 1 PXKaBUnHbI.

BnaxxHocTb B nomeLLeHnu, rae 6yaeT XpaHuTbCA U3genue, JoMKHa COCTaBNATb He
6onee 40 %. Mpn HEOBXOAMMOCTU PEKOMEHIYeTCA NCMONb30BaTb OCYLINTENb BO3AYXa.
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* CéopKa quenmﬁ A0/MKHA NPON3BOAUTBLCA YNOMHOMOYEHHbBIM, 3HAIOWWM U MOMTHOCTBLIO
OCHALLEHHbIM TEXHUYECKUM NEePCOHANOM.

* MNepep, c6opKoii U3AENNA HEOBXOAMMO CHATb 3arnyLku ¢ usgenua. OnycrownTe
I'IpOﬁHbIﬁ ras B nsgenuu. O6bI4HO 13aenve NOCTaBNAETCA B Bakyyme, HO no
TpeGoBaHMIO 3aKa3uMKa MOXeT NOCTABNIATLECA U C a30TOM Mo, AaBNeHneM 6 6ap.

*Co BpeMeHeM BO3MOXHO ocnabnexue NPOKNago4HbIX COe,ElMHeHMﬁ nagenunAa. I'Ipoaepbre
BCe BUHTbI n3genua. 3aTAHNTe ocnabneHHbIe BUHTBI C 3afaHHbIM MOMEHTOM. 3aTF|)KKy
BbIMNONHANTE B COOTBETCTBUM C NPUBEAEHHON HUXKE NPOLIEAY PO KPYroBOM 3aTAXKM.

* V3penue BonxHO GbITb YCTAHOBNEHO rOPU3OHTANBHO, OHO HEe MOAXOAUT ANA HAKIOHHO
nwin BepTMKaﬂbHDVI YCTaHOBKW.

Pasmep Gonta M6 M8 MI0 M2 M4 MI6 M18 M20

Mowment
MomenT (HM) 105 25 505 865 137 212 291 416

*+ 3HaUEHNs KPYTALLEro MOMEHTa PACCUNTaHbI B COOTBETCTBUN C TUMOM
Gona w3 CTanu kauecTea 8.8, UCTIONb3yEMOro B HALLIUX TOBAPAX.

* N3penue AONXKHO IKCNyaTMpOBaTLCA B NPeaenax TeMneparypbl U AaBNeHNA.

* Viapenue He BONMXHO BUGPMPOBaTH BO BpeMA paboTbl. Bce Mepbl NpefoCTOPOXHOCTH
[DOMKHBI BbITb MPUHATHI COOTBETCTBYHOLLMM 06PA3OM.

* Vicnonb3yiiTe xnapareHT u PUTUHM B KONMYECTBE, yKa3aHHOM Ha TEXHNYECKOM
yepTexxe 1 B KaTasnore U3fenma.

* Mepep, yCTaHOBKOI HEOBXOANMO NPOBEPUTL BHYTPEHHIOK NOBEPXHOCTb M3aenuA. He
[IONXKHO BbITh HUKAKWX MOCTOPOHHMX NpeameToB. EVAPTON He HeceT 0TBETCTBEHHOCT
33 BO3MOXHbIE NOBPEXAEHNA B 3TOM Cryyae.

* Ha aTarne yCTaHOBK peKOMeH[yeTCA yCTaHOBUTb GaiinacHble MHUM W Knanaks B
060mX KOHTYpax 13genua, 4to obecneymnt yaobeTBo Npu NoNoMKe, 06CnyXmBaHum u
4UCTKe U3AENNA.

* Heobxoaumo BbibpaThb thnaHeL, U Npoknaaky, NOAXOAALMe ANA hnaHLeB n3nenua.

Ha ycTaHoBKe, rae ycTaHaBnMBaeTCA U3MeNe, OMKeH ObiTb BO3MYILHbIVA KnanaH.

IMpenoxpaHnTenbHbIl Knanax 06A3aTeneH AnA COCYAOB NoA AABMEHNEM 1

TeNNo06MEHHNKOB.

[Mpy MOHTaXe HeOGXOMVIMO YUMTLIBATL HaNpaBeHNA BXOAA-BbIX0AA BOAbI,
BXOJa-BbIX0/1a rasa.

PeKoMeHayeTCA UCnoNb3oBaTh NpeaynpexaaloLne dNeMeHTbI, Takne Kak
COOTBETCTBYIOWNE YKA3aTENN YPOBHA XUAKOCTY, SNIEMEHTbI yrpaBNeHIA NOTOKOM
XMIKOCTH, BbINYCKHbIE KNanaHbl, 3NEMEHTbI KOHTPONA TeMMepaTypbl, AATYNKN
[1aBNEHNA 11 aBapUiiHbIe CUTHambI.

Bo BpemA yCcTaHOBKY BCe KnanaHbl A0MKHb GbiTb OTKPbITI, @ (OUbTPbI He AOMKHI
6bITb 3a6UThI MM 326710KMPOBAHI.

Ecnn usnenve He 6yneT MCMonb3oBaThCA B TeYEHMe [ITENLHOrO BpEMeHM, creaute
3a TeM, 4T0Gbl B HEM HE 0CTaBaNoCh XUAKOCTY.

[inA nspenuii, 3kcnnyaTMpyeMbIX NP1 OTPULIATENbHBIX TEMMEpaTypax, UCNoNb3yiiTe
XMMUYeCKIE BELLeCTBa, NPeaoTBpaLlalolLve 3aMep3aHie (COOTHOLEHE BObI 1
aHTUpKU3a NpUBEAEHO B TaBNULIE HUXE).
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Bopga anA ucnosnb3oBaHuA;

KayecTBo 1 CBOICTBA BOALI 04€Hb BaXKHBI IN1A PabOTbI 1 JONTOBEYHOCTY NPOAYKTA.
Ha noBpexpaeHuA, KOTopble MOryT BO3HUKHYTb B C/ly4ae HECOOMIOAGHNA CReayIoLnX
YCNOBWIA, rapaHTWA He pacnpocTpaHAeTcA, 1 komnanna EVAPTON He HeceT 3a Hux
OTBETCTBEHHOCTY.

CynbhaT-MoHb! (SO4 -2 ) BbI3bIBAIOT KOPPO3MIO 11 06Pa30BaHNE HEGOMBLUIMX OTBEPCTUI
Ha MOBEPXHOCTI MeAHbIX TPy6. KonnyecTso cynbat-noHos (SO4 -2 ) B BOAE [OMKHO
6bITb HDKe <30 mr/n.

WoHbl hTopa (F- ) B Bozie BbI3bIBAIOT 06pa3oBaHnie KUCNOTbl 1 Koppo3wio. Vx
KONWNYECTBO B BOAE AOMKHO BbITb Hibie <0,1 Mr/n. 5.MoHbl xenesa (Fe + 21 Fe + 3) B
BO/le COEIMHAIOTCA C PACTBOPEHHBIM B HEli KUC/IOPOAOM U BbI3bIBAOT 06pa3oBaHie
PXaBUMHbI U MOHTAXKHOrO ocazika. Mo 3TOM NPUUMHE MOHBI Xenesa He [OMKHbI
npucyTCTBOBATH B Bofe. ECIM KONMYECTBO PACTBOPEHHOTO B BOAE KNCNOpoAa
HIKe <5 Mr/n, KONMYECTBO PACTBOPEHHOTO B BOAE XeNe3a Takxe AOMKHO ObiTb
HUXe <5 mr/n.

24 27

-1

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

+ 370 NpuUMepHasn Tadnuua.

WoHbl xnopa (Cl- ) BbI3bIBaOT HeGONbLUIME OTBEPCTUA Ha MOBEPXHOCTU MEAHbIX TPYO
13-3a koppo3uun. CopiepxaHne MOHOB X/1opa B BOAE AOMKHO ObITb Hibke <10 mr/n.

VoHbl ammonmna (NH4+ ) B BoAie 04eHb BpeaHbl AnA Meau. 3TV MOHbI ABNAKOTCA OHUM
13 BOXHENWIX (haKTOPOB, HEraTMBHO BAVAIOLLNX Ha CPOK CNyXObl MefHbIX TPY6. B Boae
HVKOria He AOMKHO BbiTb MOHOB ammoHnA (NH4+ ).

* PacTBOpEeHHbI B BOAE KPEMHWIA OnaceH AnA KUCNoT 1 koppoauu. Ero konuyectso B
BOJE [IOMKHO BbiTb HUXeE < 1 Mr/n. 7.061Wwan xecTKocTb BoApl, TH>0,5 Mmons/n.
PekomeHpyeTca, 4To6bl 0611aA XEeCTKOCTb BOAbI COCTaBNANaA OT 1 MMonb/N A0 2,5
MMOnb/n. OB6pa3oBaH1e HEKOTOPOTO CI0A 0CaAKA Ha BHYTPEHHEN UN BHELUHEN
MOBEPXHOCTU MEAHBIX TPY6 OrpaHM4MBaET KOPPO3MK0 MefHbIX TPY6. OfiHaKO BbiCOKanA
XECTKOCTb BOfibl MPUBEAET K 06Pa3oBaHMI0 YPE3MEPHOro KONMYECTBA N3BECTHAKA
BHYTPY MeHbIX TPY6 1 By/ieT NPernATCTBOBATL NPOXOX/AEHNIO BOAbI 1 TENNOOGMEHY.
PekomeHpyeTcA, 4Tobbl 3HaueHue obluero ankanumetpuyeckoro Tutpa (TAC) Boab!
coctasnAno < 100.

* CnepyeT nsberatb YCNIOBUIA, KOTOPbIE MOTYT BHE3AMHO U3MEHUTb COAEPXXaH1e
Kucnopoaa B Boae. BpeaHo Kak HacbilaTh BOfly N3GbITKOM KUCMOPOAA, Tak 1
06eCKMCNIOPOXMBATH €€ ra3oM, Hanpumep a3oTom. Takue nepenaibl KONM4YecTea
Kucnopopa B Bofe cnoco6eTBytOT o6pasoBanmio okenaa meaw (Cu20) 1 ysenuyenuto
KOMMYeCTBa YacTu.

BbICOKOE 3M1EKTPUYECKOE CONPOTUBIEHIE BOfbI CHUXKAET CKNOHHOCTb K KOPPO3UK B
cucteme. M03TOMY PeKOMEHLYETCA, YTOBbI YENbHOE 3NEKTPUIECKOE CONPOTUBNEHE
BOAbI 66110 >30 OM.M. ONEKTPONPOBOAHOCTb BOAbLI AOMKHA BbITh < 20 + 60 MC/M.

WpeansHoe 3HaueHne pH Boasl npu Temnepatype 20+25°C 7
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TennoobmeHHble TPy6bl B KOXYXOTPYBHBIX TENN006MEHHNKax Co BpeMeHeM TepaioT
‘ 3(hpeKTUBHOCTb B pesynbTaTe 06pa3oBaHuA Wama 1 rpAamn 13-3a
3arpAsHeHnA Boabl. HabniofaeTcA 3HaUMTENbHOE CHIXKEHIE paGoyero
d [NaBJIeHNA 1 NOTepu AaBneHnA. TpebyeTcA nepuoanyeckoe o6CnykuBaHmne
11 04MCTKa 06OpY/AOBaHUA. B NPOTUBHOM Crlyyae 6yayT 06pa3oBbiBaTbCA
3aCOpbI, N3BECTHAKOBLIE U [IP. BEILECTBA, KOTOPbIE HEBO3MOXHO BYAET O4UCTUTD.

YT0Gb! O4YUCTUTL BHYTPEHHIOIO MOBEPXHOCTb TPY6 TENNOOGMEHHUKA, OTKPOMTE KPbILLKM
TEMN006MEHHIKA 11 OYICTUTE BHYTPEHHIOKO NOBEPXHOCTb TPYG C MOMOLLbBHO LETKM C
UNCTALLMM CTEPXKHEM. BHYTPEHHIOIO NOBEPXHOCTb TPYE MOXHO TaKXKe OYUCTUTL C
NOMOLLBIO XUMUYECKNX CPEACTB, KOTOPbIE HE NOBPEeXAAoT TPYGbI.
TPOKOHCYNLTUPYIATECH C NPON3BOANTENEM U NONYUNTE NH(OPMALIMIO O NOAXOAALNX
XUMUYECKUX CPeaCTBaX. He ncnonbayiTe npu 04UCTKE OCTPbIE W KOMIOLLME NpeaMeThI.
I'Ipouecc OYMCTKM JO/KEH BbINONHATLCA NOABMU, Oﬁﬂaﬂalol.l.lIAMVI 3HAHMAMW 1 ONbITOM
B 3TOI1 06nacTu.

Ecnv neproamnyeckoe TeXHUYeCKoe 06CNyXMBaHNe He NPOBOAMTCA UM HapylWaeTea,
3TO MOXET NPUBECTU K NOABNEHWIO TPELLMH UK B3PbIBOB B TPy6ax TennoobmeHa. B
3TOM Cryyae K Tennoo6MeHHbIM Tpy6am B PEMOHTMPYEMOM U3AeNnn NpUMEHAETCA
MEeTOA OCNEeNnNeHnA, 4TO NPUBOAUT K NOTepe MOLHOCTU 1 Gdld]eKTVIEHOCTVI napenuna.

YT0BbI O4MCTUTH BHELIHIOIO MOBEPXHOCTH MyyKka MeAHbIX TPy6OK, ero Heo6xoanmo
CHATb ¢ TPY6KKM cTBONA. B 9TOM Cny4ae Heobxoaumo cobnioaaTh 0CTOPOXKHOCTb C
Ny4KOM MefIHbIX TPY6OK. Mpu U3BNEYEHUM NyyKa MeaHbIX TPYBOK 13 CTBONA BaXHO,
4TOObI Ny4OK 6GbiN U3BNEYEH POBHO W He MoABeprancA yaapam. Bec nyyka meaHsIx
TPYBOK He AOMKEH NepefaBaThCA Ha KOT/bl.

[y4oKk MeaHbIX TPYBOK CNeflyeT O4NCTUTL rOPAYEit BOAOW 1 WETKOIA. MOXHO Takxke
V“cnonb3oBaTh NOAXOAALME XMMUYECKNe CpeacTea.

lMpu BO3BpPATE N3AENMNA NYHOK MeaHbIX TPYGOK CNedyeT akkypaTHO BCTaBUTb B
TUNb3Y 1 3aMEHUTb NPOKNafKA Ha HoBbIE.

Ecnv B nanennm ectb TyTbA, €6 CNeayeT NpoBepuTb BO BPEMA TEXHUYECKOro
06CNY>XMBaHNA 1 NPY HEO6XOAMMOCTM 3aMEHNTb.

BHumaHue!

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

Ha npopykuuto Evapton pacnpocTpaHAeTCcA rapaHTuA 12 MecALes oT
NPOV3BOACTBEHHBIX I6PEKTOB C MOMEHTA BbICTAB/IEHMA cyeTa. B criyyae nonomku
komnannAa EVAPTON moxeT 6ecnnaTtHo 0TpeMOHTVUpOBaTb U3Aenne, NPpeanoxvs
Mo/1b30BATENO 3aMEHNTb U3AEMNE BMECTO MPOM3BOACTBEHHOO UMW 3aMEHUTb U3AeN1e
Ha HOBOE BMECTO NPOM3BOACTBEHHOr0. 3TOT BbIGOP 3aBMCUT OT KomnaHum EVAPTON.

[apaHT1A He [eiiCTBYET B Cy4ae NOBPEXAEHNA U3AENUA BO BPEMA TPAHCMIOPTUPOBKY
W/MNU XpaHeHA, OLIMGOK MPIt MOHTaXE-PEMOHTE-06CNYXXNBAHNM, [ONYILEHHBIX
HeyNOMHOMOYEHHBIMU LMW, NPEBLILIEHIA YCNIOBUIA AKCMyaTaLmMu (AaBneHne-pacxos,
BO/bl, 3aMep3aHue 1 T.A.), YkadaHHbIx komnanuein EVAPTON ana kaxporo usaenvs,

1 UCNONb30BAHUA HE N0 Ha3Ha4YeHWio, yka3aHHOMY B PyKOBOACTBE Nonb30oBaTenA.
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