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Girig

Refkar riinlerini tercih ve siparig
ettiginiz icin tesekkir ederiz.
Kullanacaginiz veya kullandiginiz Refkar
Urlind, ihtiyaglariniza daha iyi cevap
verebilmek ve memnuniyetinizi uzun
yillar paylasabilmeniz adina firmamiz
tarafindan dikkatle tasarlanmis ve titizlikle
Uretilmigtir. ~ Kullanmakta  oldugunuz
Refkar drind ile ilgili memnuniyetinizi,
sikayetinizi ve fikirlerinizi bizlerle de
paylagmaniz firmamizin yapacagi
yeniliklerde rol oynayacak, hizmet ve iriin
kalitemizi her bir galisma giiniinde daha
da yukariya tagimamizi saglayacaktir.

Kullanma Kilavuzunun Amaci

Bu kitapciktaki bilgiler montaj, bakim
ve kullanici personel igin bir kilavuz
niteligindedir. Herhangi bir Refkar uriind
ile ilgili montaj veya uygulama yapmadan
once bu kitabi okuyun ve {rininizi
belirtilen  talimatlara uygun sekilde
kullanin.  Uriin  uygulanmadan énce,
tavsiyeler ve kurallar, montaj alanina ve
calisilacak malzeme 6zelliklerine gore
kontrol edilmeli ve uygulama konusuna
uygun ve teknik resim kontroli yapilmis
dogru Uriniin  kullanildigindan  emin
olunmalidir.



Performans

Kullanacaginiz Refkar driiniinden en
iyi performansi almak, kullanim ve
bakim  zorluklarnyla karsilasmamak
i¢in asagidaki konulara dikkat edilmesi
tavsiye edilir:

. Uygun ve  dogru calisma
sicakliklarinda iiriin segilmelidir.

. Uygu fiziksel ozelliklerde (riin
secilmelidir.

. Sogutucu akigkan ve sogutulacak
akiskan o6zelliklerine uygun, dlcii ve
kapasite

. verileri-resimleri kontrol edilmis ve
onaylanmis iiriin segilmelidir.

. Uriinin montaj o©ncesi uygun
sartlarda  muhafaza  edilmesi
gereklidir.

. Uygun montaj sekli , baglanti
donanimi  ve tesisat Olgiisi

segilmelidir.

. Uygulama metodu  dogru
segilmelidir.

. Uygulama titizligi ve temizlik
sikligina dikkat edilmelidir.

. Dogru donaniml, yetkili ve bilgili

personel tarafindan montaj bakim
ve onarim yapilmalidir.

Kullandigimiz  iiriiniin - performansinda

diisiis veya performans digi galisma

asagida belirtilen sartlardan birine veya

birkacina baghdir.

. Isi degistirici  kirlenmeye
basladiginda.

. Saklama esnasinda gerekli tapa
vb. koruma elemanlarinin iiriiniin
tizerinde kalmasi.

. Hesaplanan caligma sartlarinin
tiriin dizayn sartlanyla
uyusmamasi.

Uriinde gaz sikismasi veya sivi
hattinda hava sikismasi-hava
yapmasi.

Hatali uygulanmis boru tesisati
veya boru tesisat olgiisii.

Isi degistirici i¢c pargalarinin asirn
miktarda korozyona agik kalmasi.
Montaj  hattinda  olusabilecek
titresimler

Uygunsuz veya hatali uygulama.



Teslim, muhafaza ve depolama sartlari

Refkar Uriinleri tagima sirasinda meydana
gelebilecek sikintilara karsi emniyete
alinmigtir. Eger drin hizh bir sekilde
uygulama alaninda kullaniimayacak ise,
orijinal ambalajinda veya kutusunda-
sandiginda muhafaza edilmelidir.
Kullanici  satin  aldigi  bu  {riinln
biitlinligiind ve sorumlulugunu Gstlenmis
olur. Refkar, misteri tarafindan satin
alinan drliniin tagima veya depolama
asamasinda meydana gelecek bozulma,
zarar gorme ve arizalardan sorumlu
olmayacaktir.

Hatali saklama sebebiyle ihtiyag olan
rlinde tamir veya benzeri durumlardan
kaynakli  gecikmeler g6z  oniinde
bulunduruldugunda  dogru  saklama
sekilleri 6nem kazanmaktadir. Asagida
Onerilen saklama kosullari kullaniciya
kolaylik saglamak icindir ve hangisinin
dogru veya gerekli olduguna kullanici
kendi karar verecektir.

1. Isi degistiriciyi teslim aldiginizda
tim koruyucu o&nlemlere karsi
olusabilecek nakliye hatalarini
tespit edin. Eger tespit edilen
nakliye hatalari varsa hemen
Refkar ve nakliye firmasini
bilgilendirin. Uriinii kabul etmeden
once bu hatayi fatura veyairsaliyede
belirtin. Etiketi sokiilmis, deforme
olmus veya okunaksiz hale gelmis
riinler garanti kapsaminda iglem
gormezler.

2.

Isi degistiricinizi tasirken ving,
forklift, kaldirag, kement, zincir vb.
ekipman kullanin.  Uriinii  beden
gictyle ve el ile kaldirmayin.
Yiksek agirlikta olan bu drinler

yanlis tasima sonucu kalici
bedensel rahatsizliklara sebep
olabilir.

AT

Tasima esnasinda dikkatli olun.
Uriini garpmayin ve distirmeyin.
Isi degistiricinizin bakir boru demeti
bu gibi durumlara karsi hassastir ve
zarar gorebilir. Catlaklar ve sizintilar
olusabilir.



o

Eger 1s1 degistiriciniz dogru sekilde
saklanmamigsa, paslanma ve
asinmalara karsi hemen 6nlem alin.

Ist  degistiriciler ici hava ile
siirekli temas etmeyecek sekilde
kapatiimistir.  Bu  sekilde ¢
yiizeyinde pas veya kirlilik olusumu
engellenmistir. Isi  degistiricinizi
saklama sirasinda koruma
kapaklarinin ~ veya  tapalarinin
izerinde oldugundan emin olun.

Siparis asamasinda, miisteri
saklama kosullarini belirttigi
taktirde miusteriye 6zel ambalaj
sekli yapilir ve nakliye oncesi
triinler Refkar  fabrikasinda bu
sekilde muhafaza edilir.

i¢ alanda saklama yapilmadan énce
Uriin ambalaji Uzerindeki pislik,
kar, nem, toz ve benzeri kalintilar
temizlenmelidir. Uriin igerisinde
veya lizerinde birikebilecek
nem, genellikle korozyonun ve

paslanmanin goktan baslamasina
sebeptir.

10.

Refkar Urdnlerinizi mimkiin
oldugunca kuru ve sicak, nem
icermeyen ortamlarda muhafaza
ediniz. Uriin saklama alaninin bagil
nem orani %40 ve asagisi olarak
tavsiye edilir. Bakim ve montaj
asamasinda da iriin icerisinde hava
nem olusmasi engellenmelidir.

Refkar riinlerinin nemden zarar
gormemesi igin irin saklama
alaninda nem alici kullaniimasi
tavsiye edilir.

Saklama alanindaki driinleri kayit
altinda tutmaniz ve depolama
prosedirii  uygulamanizi oneririz.
Depolama asamasinda asagidaki
hususlar kayit altinda tutulmaldir.

. Depolama tarihi

. Kontrol6r adi ve soyadi

. Uriin karti ve (riin seri
numarasl

. Depolama yeri

. Uriin  kaplama veya boya
durumu

. ic durumu

. Nem durumu

. Ortam ve Uriin kirlilik durumu

. Alinan diizeltici 6nlemler



11.

12.

13.

Uriinler Refkar tarafindan standart
olarak boyali gonderilir.  Boya
Urtinlin 6mriind uzatan bir etkendir.
Fakat carpma, vurma gizilme gibi
dis faktorlere karsi tam bir koruma
unsuru degildir. Uriinlerin kullanim
sliresi boyunca periyodik olarak
boyanmasi, Uriinin 6mrind dis
etkilere karsi uzatacaktir.

Uriinlerin  boyasinda bir dékiintii
oldugu taktirde veya dokinti ile
baslayan korozyon varsa Refkar
ile iletisime gegilmesi veya sorunlu
bdlgenin uygun bir boya ile hemen
boyanmasi tavsiye edilir. Eger
boyanacak bdlgede korozyon var
ise bir tel firga yardimi ile 6nce
temizlik yapiimali ve ardindan
Refkar tarafindan Onerilen boya
ile boya tamirati yapiimalidir. Boya
ile ilgili detayl bilgi Refkar'dan
alinabilir. Bununla beraber boyada
olusabilecek hatalar tamir edilse
dahi {riiniin  tam korunmasina
garanti vermez.

Saklama  kosullarindan  dolayi
olusabilecek diger biitiin sorunlara
kargi onlem alma yikimluliga
misteriye aittir.  Tim  Refkar
drlinlerinin yukarida belirtilen 13
maddeden asagi olmamak lzere
her tirli 6nlem ile korunmasi
gereklidir.

14,

Teslim aldiginiz driinler yangin, sel
veya deprem gibi dogal afetlere
karsi  koruma altinda degildir.
Dolayisi ile saklama alaninda bu
veya buna benzer sebeplerden
dolayi olusabilecek hatalara karsi
Refkar Uriinlerine garanti taahhiit
etmez.

Kurulum

Refkar, satin aldiginiz riiniin sistem
tasarimindan,  basincindan, isi
oranlarindan ve isi de@isimlerinden,
demir, PVC ve bakir boru tesisati
kurulumundan anlayan vyetkili ve
egitimli bir personel tarafindan
kurulmasini 6nermektedir.

Ist  degistiricileri  kullanmadan
once iginde bulunan test veya
emniyet gazini bosaltin. Uriinler
standart olarak vakumlu teslim
edilmekle beraber misteri talebi
dogrultusunda 6 bar azot gazi ile de
teslim edilmektedir.



3. Isi degistiriciler baglanti elemanlari
bir kismi vida sabitleyici ilag ile, bir
kismi ise ilagsiz olarak sikilmistir.
Contall baglantilarda zaman
icerisinde conta kendini birakabilir.
Bu gibi durumlara karsi satin
aldiginiz  Grdniin  tim vidalarinin
sikilik oranlarini kontrol  edin.
Gevsemis civatalari uygun tork
degerlerinde sikin. Sikma islemini
dairesel sikma prosediiriine
uygun olarak yapin. Civata sikma
prosediiri ve civata sikma tork
degerleri asagida tablolarda
belirtilmistir.

METRIK CIVATALAR iGiN
GEREKLI SIKMA TORKU

o

Civata Adim(mm) Sikma
Olgiisii Torku (Nm)

M5 038 6

Civata Sikma Prosediirii Mo 1 105
M8 125 253
M10 15 50,8
M12 175 86,9
M14 2 139
M16 2 213
M18 2,5 293
M20 2,5 416

*Tork degerleri Uriinlerde kullanilan,
8.8 kalite gelik civata tiplerine gore
verilmistir. Diger kalitelerde ayni degerleri
kullanmayiniz. Civata ve somunlar hafif
yaglanmis sekilde montaj yapilmalidir.



Kullanacaginiz  1s1  degistiriciler
lizerine yik almaya misait
degildirler. Uzerine gelecek izin
verilen en yiksek agirlik 400 kg'
gecmemelidir. Buna ragmen eger
iirlin Gizerine kompresor vs. montaji
yapilacak ise misteri, bu agirliklari
tartacak sekilde Urin dizeltmesi
icin Refkar’a talepte bulunmalidir.

| 400
KG

& 3

Kurulum esnasinda ihtiyaciniz
olabilecek bazi el aletleri; civata
anahtarlari, boru anahtari, teflon
bantlar veya boru baglantisi igin
uygun diger sizdirmazlik drinleri,

tork anahtar, cesitli penseler,
metal simler, tel firgalar ve muhtelif
oOlgiilerde contalar seklinde
siralanabilir.

Kurulum asamasinda 1Sl
degistiricilerin her iki devresine

de baypas hatlari, valfler konmasi
onerili.  Bu sekilde drlnlerin
temizligi, kontroli,  onarimlari
sirasinda kolaylik saglanmis olur.

Kurulum, bakim veya temizlik
sirasinda uyarici 6nlemler alinmasi,
aciklamalar ile dikkat c¢ekilmesi
tavsiye edilir.

Uriin igin tavsiye edilen ve teknik
resimlerde ve kataloglarda belirtilen
Olglilerde gaz ve su baglanti
elemanlari kullanin.

9.

13.

Isi degistiricinin her iki devresine de
Uriine yakin konumda olmak lizere
IsI ve basing dlgim elemanlarinin
uygulanmasi ve tavsiye edilen
Ist ve basing degerleri arasinda
calismasinin saglanmasi 6nemlidir.
Limitler igerisinde kullaniimayan
Urtinlerden Refkar sorumlu degildir.

N,
1\
v Y
Uriin flanslarina uygun karsi flansg
ve contalari kullanin.

Uriinin  monte edildigi tesisat
lizerinde hava alma valfi olmalidir.
Kullanacaginiz  basingll  kap sl
degistiricilerde  emniyet  ventili
kullanilmasi zorunludur.

Yeterli miktarda destek ve baglant
elemani kullanarak Uriind kullanim
alaninda sabitleyin. Boylece
tesisat veya akis gerilimleri ve
titresimlerin 6niine gegerek koruma
saglarsiniz.  Baglanti vidalarinin
tam olarak sikildigindan emin olun.
Baglanti eklerinin birbirini kolaylikla
kargilamasi icin civata gapindan
en az bir olgi biylk olmasi
tavsiye edilir. Boylece ek yerlerinin
merkezlenmesi kolaylasir.

Uygun sivi seviye gostergesi, sivi
akis kontrol elemanlari, bosaltma

valfleri, 1s1 kontrol elemanlari,
basing sensorleri ve alarmlar
ve benzeri uyarici elemanlarin

kullaniimasi onerilir.



14.

15.

16.

17.

Akistan kaynakli herhangi bir sorun
ile karsilasmamak adina gaz veya
sivi fazindaki tim akiskanlar igin
gozetleme cami veya akis kontrol
alarmlar  kullanilmalidir. Bdylece
akisin eksik veya fazla durumu takip
altinda olur. Tagsma vb. durumlar ile
karsilagiimaz.

Kurulumunu  yaptiginiz  Refkar
Urtininiin  hangi akigkanlar ile
calisacagini  dogru tespit edin.

Suyun calistigi sistemlerde bakir
borulu 1s1 degistiricilerde suyun
korozif etkileri Urlinin  dmrind
kisaltacaktir. Koruyucu kimyasallar
veya dogru sartlarda su kullaniimasi
onerilir. Su ile ilgili sartlar daha
sonraki bolimlerde belirtilmistir

Isi degistiricide kompresor, pompa
veya diger ekipmanin olusturacagi
basing sebebiyle olusacak bir
patlamaya karsi Onlem olarak
uygun degderlerde emniyet valfi
kullaniimalidir.  Bosaltma hattini
kapali bir devreye baglamayin. Bu
gerektiginde Uriinlin bosaltiimasini
zorlastirir.

Kurulum sirasinda iriin igerisine
yabanci maddeler, vida, somun,
sikma anahtar, matkap ucu vb.
maddelerin  diismemesine  ve
icinde unutulmamasina dikkat edin.
Baglanti noktalarini kapatmadan
once el ve g6z ile bu durumu
kontrol edin. Bu gibi maddeler isi
transfer borularinda kalici hasarlara
sebebiyet verirler. Refkar bu gibi
durumlardan kaynaklanacak
arizalarda sorumluluk kabul etmez.

Santiyede Kurulum

1.

Kullanacaginiz rilin montaj
oncesi depolama alaninda ise,
herhangi bir hataya karsi once
kontrol edin. Uriin igerisinde pislik
veya kalintilar, kesici veya delici
parcalar bulunmadigindan emin
olun. Uriiniin boyasini ve varsa
zedelenmeleri kontrol edin. Uriin
icerisinde  kalabilecek  pargalar
montaj sonrasi akis basladigindan
hem iriine hem de tesise zarar
verebilir.

Kullanacaginiz ~ Griin ~ depodan
degil de firmadan veya bir bayiden
alinmissa nakliye sirasinda
olusabilecek hatalara karsi Utrini
kontrol edin ve ardindan kullanin.
Eger Uriin nakliye sirasinda zarar
gormisgse ve zarar belirgin ise
zararin olusumunu denetleyin ve
koruma kapaklarini ve ambalaji
kontrol edin. Eger (riinde derin
bir yaralanma varsa durumun
acil olarak nakliye firmasina ve
Refkar'a raporlanmasi ve Uriinin
kullanilmamasi 6nerilir.

Kurulum asamasinda  baglanti
elemanlarinin, baglanti borularinin
zorlanmadan  monte  edildigini
kontrol edin. Herhangi bir zorlanma
varsa Refkar yetkili personeline
danigin.



Ist  degistiricinizi boru hattina
baglamadan 6nce hatti tiim yabanci
maddelere karsi denetleyin.
Montaja baslamadan 6nce tim
tahta, plastik vb. ambalaj pargalarini
drlinden  uzaklastirin. Montaj
oncesi igerisinde sivi  akigkan
bulundurmayin. iginde sivi akiskan
bulunan Griini donma riskine karsi
acik alanda birakmayin.

Uygulama

1.

Refkar  drinlerini  uygulamaya
baslamadan 0Once tesisatin temiz
oldugundan emin olun. Gerekli
filtrelerin takili oldugundan emin
olun ve kontrol edin. Eger denge
tanki var ise bu tank iginde bir
kalintt veya pislik olmadigindan
emin olun.

Uriinii calistirmadan 6nce vanalarin
agik oldugundan emin olun.

Uriintin devreye alinmasini
kademeli olarak gerceklestirin.

Isi degistirici tamamen akigkan ile
dolduktan sonra besleme vanalarini
kapatabilirsiniz.

Conta baglantilarinin dogru
uygulandigindan emin olun. Conta
baglantilarindaki hatalar uygulama
sirasinda  kagaklara  sebebiyet
verebilir.

izin  verilen basing, sicaklik
limitleri ve onerilen akiskanlar
disinda riin kullanimi tehlikelidir.
Aldiginiz ~ drlinleri  Griin ~ etiketi
Uzerinde belirtilen limitler disinda
kullanmayin.

Kog darbesi (Water Hammer) ile
1s1 degistirici icinde olusabilecek
hasarlarin  6niine gegmek igin
gerekli dnlemleri alin.

Uriind galigtirmadiginiz zamanlarda
veya uzun sireli kapali durumlarda,
icindeki  akigkanlari  depolayin,
bosaltin veya donma ve korozyona
karsi dayaniklilik saglayan kimyasal
takviyeler kullanarak trtind koruyun.

Kullanilan  akigkanlarin  donma
sicakliklarinin altindaki kosullarda
galisan veya su ile sogutulan
Urlinlerde, donma riskine karsl
antifriz ya da benzeri don 6nleyici
kimyasallar kullanin.



10. Donma riskine karsi su igin drnek 13. Uzun sire calistinlmayacak 1si

bir antifriz kullanim tablosu asagida degistiricilerin  donma, korozyon
verilmistir. Bu tablo yalnizca érnek vb. dis etkilerden korunmasi igin
amaglidir; dogru uygulamalar igin yeni 1si degistiricide uygulanacak
antifriz Gretici firmalarin kullanim prosediirleri uygulayin. Donma ve

talimatlarina uygun hareket
edilmelidir. Ayrica, dogru miktarda
antifriz  uygulandigindan  emin
olmak igin uygun dl¢iim cihazlariyla
antifriz ¢ozeltisinin donma
sicakliklarini kontrol ediniz.

korozyon &nleyici 6nlemleri alin.

14. Uriin  kisa siireli devre digi
birakilacaksa  Urlin  icerisindeki
su bosaltimali ve kuru hava
ile i¢c ylizeylerin  kurutulmasi
saglanmalidir.

Donma 1,2 Propilen Su
Seehils) Glikol Agirlikea % 15. Eger 12. maddede belirtilen
Onkealy uygulama yapilamiyorsa bu
-10°C 18 82 durumda gin icerisinde  belli

periyotlarda su akisi saglanarak

stabil suyun olusturacagdi biyolojik

20°C 32 68 kirlilik, korozyon, vb. etkiler ortadan
kaldirlacaktir.

-15°C 25 75

25°C 37 63

16. Tim agma ve kapama islemlerinde
sivi akiglar termal soklara karsi
ayarlanmis olmalidir.  Uygulama
sicakliklarinin disinda akis
degerlerinde devreye alma ve

-30°C 41 59

11. Her tlrli uygulama sonrasinda

urin igerisinde, dig kaynakli veya kapama islemleri yapilmamalidir.
akis kaynakli titresim olmamasini
saglayin. Isi degistiricideki 17.  Uriinde isil gerilimlerden
titresimler Uriin igerisinde sorunlara etkilenmemek igin  akigkanlarin
sebep olacak ve kullanim 6mriini karsilikh denge sicakligina
kisaltacaktir. gelmesi bir baypas yardimi ile
saglanmalidir. Yalitimli Uriinlerde
12.  Akis miktari ve akis hizlari, triin igin ani akig durdurma ve yeniden
tavsiye edilen limitlerin altinda veya baslatma  durumlarina ~ 6nemle

dikkat edilmelidir. Uzun siire yiiksek
sicaklikta kalan driinlerde siddetli
termal soklar meydana gelebilir.

istinde olmayacaktir. Limitlerin
disindaki akis  kosullar  Griin
icerisinde titresime sebebiyet verir
ve bu durumda boru demetinde kisa
siirede sorunlar ile karsilasilabilir.
Titresim ile birlikte boru demetinde
kinlmalar, yirtilmalar ve gatlama,
birbirine  siirterek  zedelenmeler
meydana gelecektir. 10



Kullanim Suyu Sartlan

Refkar Shell&Tube 1s1 degistiricilerde,
kullanim suyundan kaynaklanan fiziksel
ve korozyon etkilerini en aza indirmek igin
asagidaki sartlara uyulmasi tavsiye edilir.
Suyun pH derecesi, alkalinite degeri,
sertligi, igerdigi iyonlarin miktari ve
dolasim sicakhgy, 1s1 degistiriciler ile diger
tesisat bilesenlerinde korozyon ve kireg
tasl olusumuna neden olabilir. Sogutma
sistemleri igin tavsiye edilen su 6zellikleri
asagida verilmistir. Belirtilen su sartlarina
uyulmamasi durumunda meydana
gelen arizalar, GARANTI KAPSAMINDA
DEGERLENDIRILMEZ.

1. Su igerisindeki amonyum iyonlari
(NH,*) bakir igin gok zararlidir. Bu
iyonlar bakir borularin galisma
omrini olumsuz olarak etkileyen
en dnemli faktorlerden biridir. Suyun
icerisinde  kesinlikle amonyum
iyonlari (NH,*) bulunmamalidir.

2. Klor iyonlar (CI) bakir borularin
ylizeylerinde korozyona bagli olarak
kiigik delikler olugsmasina neden
olur. Su igerisindeki klor iyonlari
<10mg/I'nin altinda olmalidir.

3.  Siilfat iyonlan (SO, bakir boru
ylizeylerinde korozyona ve kiigik
delikler olusmasina sebep olur.
Su igerisindeki Silfat iyonlan
(S0,?) miktari <30mg/I'nin altinda
olmalidir.

4. Suyun igerisind ki Flor (F) iyonlar
asit olusumuna ve korozyona
neden olur. Sudaki miktari <0,7mg/
I'nin altinda olmalidir.

Sudaki demir ( Fe*? ve Fe*?) iyonlari
su icerisindeki ¢oziinmis oksijen
ile birleserek pas ve tesisat gamuru
olusumuna neden olur. Bu sebeple
suda demir iyonlari bulunmamalidir.
Su igerisindeki ¢ozlinmis oksijen
miktari  <5mg/I'nin  altindaysa
su igerisindeki ¢oziinmis demir
miktari da <5mg/I'nin altinda
olmalidir.

Suda ¢6ziinmis haldeki silisyumun
asit ve korozyon olusturma tehlikesi
vardir. Sudaki miktari < 1 mg/I'nin
altinda olmalidir.

Toplam su sertligi, TH>0,5 mmol/I
olmalidir. Toplam su sertliginin 1
mmol/l ile 2,5 mmol/l arasinda
olmas! tavsiye edilir. Bakir boru
ic veya dis yilizeylerinde bir
miktar tortu tabasi olusumu
bakir borulardaki korozyonu
sinirlayacaktir. Ancak, su sertliginin
yiksek olmasi bakir borularin
icinde asin  miktarda kiregtasi
olusumuna yol agacak, su gegisine
ve 1IsI transferine engel olacaktir.
Suyun Toplam Alkalimetrik Titre
degerinin (TAC) <100Un altinda
olmasi tavsiye edilir.



Su igerisindeki oksijen seviyesini 9.  Suyun elektriksel 6z direncinin
ani sekilde degistirecek kosullardan (Electrial Resistivity) yiiksek olmasi
kaginilmahdir.  Suyun azot veya sistemde korozyon egilimini azaltir.
benzeri bir gaz ile oksijensiz hale Bu sebeple suyun elektriksel 6z
getirilmesi kadar, fazla oksijenle direncinin (Electrial Resistivity) >30
doyurulmasi da zararhdir. Su Ohm.m lzerinde olmasi tavsiye
icerisindeki oksijen miktarindaki edilir. Suyun elektriksel iletkenligi
bu diizensizlikler, bakir oksit (Cu,0) (Electrical Conductivitiy) < 20 + 60
olusumunu ve parcacik miktarinin mS/m’nin altinda olmalidir.

artmasini tesvik eder. 10. Suyun 20+25°C'deki ideal pH

Degeri 7<pH<8 arasinda olmalidir.

Ornek Analiz Tablosu

SM 4500 H+ B / 7<pH<8
Elektrokimyasal Metot
Alkalinite mg/I SM 2320 B / Titrasyon Metodu 100
Amonyum mg/I SM 4500 NH3 B / SM 4500 NH3 C Bulunma-malidir
Distilasyon Metodu /
Titrimetrik Metot
Demir (Fe) mg/I EPA 200.7 / ICP OES Metodu <5
Florir mg/I SM 4500 F- B / SM 4500 F- D Distilas-  <0,1
yon Metodu /
Spektrofotometrik Metot
lletkenlik uS/cm SM 2510 B / Laboratuvar Metodu 20<..<60
Klortir mg/I SM 4500 Cl- B / iyodometrik Metot | <10
Oksijen Doygun-lugu mg/I SM 4500 O C / Liiminesans Elektrod -
Metodu
Silisyum (Si) mg/I EPA 200.7 / ICP OES Metodu <1
Siilfat mg/I SM 4500 SO4 <30
-2 E / Turbidimetrik Metot
Toplam Sertlik mg/I SM 2340 C / ETDA Titrimetrik Metot >0,5



Bakim

1.

Isi degistiricilerinizikirlenmeye karsi
periyodik sekilde &zel sartlarina
uygun olarak temizleyin. Isi transfer
borularinda olusan kir kaplamasi
veya sulu camurlagmalar, 1si
degistiricinin verimliligini olumsuz
sekilde etkiler. Basing kayiplarinda
veya calisma basinglarinda gozle
gorulir dlcide degisimler fark edilir.
Isi degistirici Uriinlerinizde bakim ve
temizlik kosullarinin zorlagmamasi
icin  periyodik olarak temizlik
yapilmasi gereklidir. Aksi durumda
tikanmalar ve agir kireg taslarn vb.
maddeler olusacak ve bunlarin
temizligi mimkiin olmayacaktir.

Isi degistiricilerin temizliginin ihmal
edilmesi, borularda patlaklara yol
acabilir. Bu durum, 1si transfer
borularinda  kdrleme ydntemine
basvurma gerekliligini dogurabilir.
Ancak bu yéntem, Uriinlin kapasite
ve veriminde ciddi kayiplara neden
olur. Korlenen borularda, farkl
malzemelerin 1sil gerilimlerinden
kaynakl olarak zamanla korleme
tapalarinda kagaklar olusabilir.

Ist  transfer  borularinin igini
temizlemek icin Is1 degistiricinin
kapaklarini agin ve bir temizleme
gubugu firgasi ile boru iglerini
temizleyin. Ayrica, boru iclerinin
temizligi, boruya zarar vermeyen
kimyasallar kullanilarak da
yapilabilir. Bu durumda, (reticiye
danisarak  uygun  kimyasallar
hakkinda bilgi alin.

Eger 1s1 degistiricinizde “kurban
metali-tutya” anot gubuk veya plaka
varsa bakim sirasinda bu pargayi
kontrol edin ve dretici tarafindan
tavsiye edilen yenisi ile degistirin.

i =

Boru demetinin disini kontrol etmek
ve temizlemek icin boru demetini
g6vde borusundan ¢ikarin. Bu
sekilde temizlik ve kontrol igin 1si
degistiriciniz hazir olur.

Isi degistiricinin boru demetini
cikarirken  dikkatli olun. Boru
demetinin, ¢itkarma sirasinda
zarar goérmemesini saglayin.
Ayrica c¢ikarma islemi sirasinda
ve sonrasinda Uriiniin  belirsiz
kisilerce bakima alinip alinmadigini
belirleyin.

Boru demetini ¢ikarirken yiiki
boru demetindeki tek bir boruya
veya birkag boruya vermeyin. Bu
islem esnasinda boru demetinin
bagli oldugu ayna sacindan
destek alin ve yiikleme ekipmanini
buraya baglayarak kullanin. Eger
boru demetini bir kement ile
askiya alacaksaniz is1 transfer
borularindan degil ayna saci ve
yonlendirme perdelerinden askiya
alin.

Boru demetini ¢engel, kanca gibi
ekipmani  kullanarak tasimayin.
Bu gibi ekipmanlar boru demetine
zarar verebili.  Boru demetini
govdeden cikardiktan sonra uygun
bir ayak-kaide lizerine alin.



10.

11.

12.

13.

14.

Boru demetini ¢ikarirken metal bir
yataklama plakasindan da yardim
alinabilir. Bu sekilde ince metal bir
plakaya sarilmis olan boru demeti
herhangi bir zarar gdérmeden
kolaylikla yerinden cikarilabilir.

Eger 1s1 degistirici uzun siire bakim
sahasinda ve herhangi bir islem
yapilmadan  beklemisse, boru
demetini gdvdeden ¢ikarmadan
once govde lzerine bir cekic ile
kiigik darbeler yaparak vurun.
Bu sekilde boru demetinin govde
icerisindeki sikisikliklari ortadan
kalkar ve boru demeti ¢ikarilmaya
hazir vaziyette serbest kalir.

Boru demetinin bikimli
bolimlerini de korumak amaciyla
buraya uygun muhafaza saci
uygulanmalidir.

u boru demetlerini disari
¢ikardiginizda bu boru demetini
tahtadan yapilmis V sekilli bir ayak
izerine alin. Boylece boru demeti
yerde gorecegi zararlara karsi tahta
ayaklar tizerinde yataklanmis olur.

Boru demetini herhangi bir yerde
slirliklemeyin. Bunun neticesinde
destek saclari, yonlendirme
perdeleri ve Is1 transfer borular
kolaylikla zarar gorebilir.

Isi degistiricilerde, govde
borusunda veya iIsi  transfer
borularinda yapilacak temizlikler
icin  bazi yodntemler asagidaki
gibidir.

Govde borularinda sicak su ile

ve ilaveten asindirici olmayan
temizleyici kimyasallar ile
temizlik  yapilabilir. ~ Firca ile

bu temizlik hizlandinlabilir ve
kuvvetlendirilebilir. Bu yontem ile
govde borusu igerisinden gamur ve
kir kolaylikla uzaklastirilabilir.

Eger tuzlu bir olusum varsa temiz su
ile bunlar kolaylikla temizlenebilir.

Bazi 6zel temizleme kimyasallari
ile de kolaylikla temizlik yapilabilir.
Fakat uygun temizlik rlnleri igin
Refkar'dan veya Refkar tarafindan
yetkili tayin edilen temizlik Griinleri
firmasindan bilgi alinmalidir ve
danigilmalidir.

Bazi tip Is1 degistiricilerde yikama
esnasinda  boru  demetlerinin
uclari veya varsa kanath boru
yapilarinda deformasyonlar olabilir.
Bu tipteki 1si  degistiricilerde
temizlik daha dikkatli ve kanat
yapilarini bozmadan yapilmaldir.
Bu Uriinlerin temizliginde gerekirse
kimyasal temizleyiciler kullaniimali,
yliksek basingl plskirtme temizlik
yontemlerinden kaginilmaldir.
Gerektigi taktirde Refkar'dan fikir
alinmalidir.



16.

17.

18.

Eger temizlenecek katman kalin ise
ve kimyasal ile temizlenmiyorsa
mekanik yontemler uygulamaya
baslayin. Gévde borusunu igerden
ve disardan bir ceki¢ yardimi ile
darbeye maruz tutun. Eger bir
keski kullanmaniz da gerekirse
bu keskinin ¢ok keskin veya sivri
olmamasina dikkat edin. Boru
demetinin veya gdvdenin herhangi
bir zarara ugramamasi igin daha
fazla 6zen gosterin.

Borularin igine buhar vererek
temizlemeye ¢alismayin. Bu sekilde
olusacak sil gerilimler boru baglanti
veya ek vyerlerinde kirlmalara,
catlamalara ve kacaklara sebebiyet
verebilir.

Zarar gormis veya patlamis
borulari  bulmak i¢in asagidaki
yontemleri uygulayin:

Ist  degistiricinin  kapagini

¢ikarin ve boru demetini gévde
baglantisina tekrar sabitleyin.

Isi degistiricinin govde kismini
tercihen su veya benzeri
yanici olmayan bir sivi ile
basin¢landirin.

Tim ek yerlerini, kaynak
yerlerini, ayna saci boru
baglanti yerlerini sizintilara

karsi kontrol edin.

20.

21.

Bir 1s1  degistirici  sokilerek
dagitildiktan sonra, geri toplama
asamasinda kesinlikle yeni contalar
kullanilmalidir.

Kullanilmis  contalar  yeniden
ezilmezler ve contalama o6zelligini
kaybederler.

Sokme takma islemleri sonrasinda
eger mimkiin ise yeni ve orijinal
civatalar kullaniimasi tavsiye edilir.



Uyarilar
Ist  degistiriciniz  basing altindayken
veya basinglandirimigken  kesinlikle

kapaklarini, baglanti yerlerini agmayiniz
ve gevsetmeyiniz. Uzerinde kaynak veya
benzeri islemler yapmayiniz ve matkap
veya baska bir delici cisim ile delmeyiniz.
Bu fiziksel uygulamalar patlama ve
dolayisi ile yaralanma veya can kaybi ile
sonuglanabilir.

Isi degistiricinizi tasirken tasima amagli
ekipman kullaniniz. El ve viicut gici ile
indirme ve kaldirma yapmayiniz. Bakim
yaparken koruyucu gozliik, baret, eldiven
ve uygun elbise giyiniz. Is ayakkabisi
giymeden  {rlin  Uzerinde ¢alisma
yapmayiniz. Bu onlemler alinmadig
taktirde sakatlanmalar ve yaralanmalar
gercgeklesebili.  Bu gibi durumlardan
Refkar sorumlu degildir.

Ist  degistiricinizin  iginde  dolasan
akigkanlar ile direk temastan kaginin.
Uriin  icerisinde  bulunan akiskanlar
saglik icin zararli olabilirler. Gaz dolasan
rlinlerde Uriin Gzerinde islem yapmadan
once gazin bosaltildigindan veya giivenli
bir bdlgede depolanmis oldugundan
emin olun. Eger akigkanlar sivi ise iginde
dolasan sivinin emniyet proseddrlerini
incelemeden {rin lzerinde ¢alisma
yapmayin. Hatal uygulamalardan
dogabilecek sikintilardan Refkar sorumlu
degildir.

Ist  degistiricinize bakim  yaparken,
temizlenmis Uriinde metal pargalari,
temizlik malzemeleri ve kalintilari ortaya
cikabilir. Bunlardan korunmak amaciyla
onlem aliniz. Gozlerinizi kimyasallardan
korumak igin koruyucu gozlik takiniz.
Gerektiginde gaz maskesi kullaniniz.
Yanici olabilecek akigkanlar veya benzer
temizlik  sollisyonlari ile calisirken
1st degistirici icerisine basingli hava
puskirtmeyiniz.

Pratik Bilgiler

Evaporatér  yatay
kullaniimalidir.

pozisyonda

Su dolumu esnasinda driiniin
icindeki hava kesinlikle tahliye
edilmelidir.

Katalog degerlerine uygun basing
dlisimi ve uygulama sartlarinin
olustugundan emin olun.

Evaporatdrdeki sogutucu
akigskan bosalmadan su akisini
durdurmayin.

Evaporatorii  kullanmayacaksaniz
Urini tamamen don  Onleyici
akigkan ile iginde hava kalmayacak
sekilde doldurun veya iginin kuru
oldugundan emin olarak tamamen
bosaltin.

Evaporator icinde dolasan suyun
kimyasal 6zelliklerini diizenli olarak
kontrol edin. Uygun olmayan su
sartlari evaporatdre zarar verir.
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Kapasite disimi yasadiginizda
temizlik amagli olarak sistemi kisa
bir siire ters calistirabilirsiniz.

Evaporatorii  titresimlerden  ve
titresim kaynaklarindan uzak tutun.

Su igerisinde yabanci partikdller
barinmasina engel olun.

0°C’nin  altinda don  onleyici
soliisyon kullanin.

Pompa kavitasyonuna ve sistemde
hava olusmasina engel olun.

Sogutulan  akiskanlari  donma
sicaklarina yakin degerlerde
calistirmayin.

izin verilen su debilerinin {stiine
¢itkmayin.

Su tesisatini evaporatdr modelinde
belirtilen esdeger dlgiide yapin. Aksi
uygulamalar evaporatdr igerisinde
dengesiz akiglara sebebiyet

verebilir. Evaporatdr hasar gorebilir.
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Introduction

Thank you for choosing and ordering
Refkar products. The Refkar product
you have used or you will use has been
carefully designed and meticulously
produced by our company in order to
better meet your needs and ensure
that you share your appreciation with
others for long years. If you share your
satisfaction, complaints and opinions
related to the Refkar product you
are using, they will play a role in the
enhancements to be performed on the
product by our company and help us
raise our service and product quality even
higher.

Purpose of the Operation Manual

The information in this booklet serves
as a manual for the personnel involved
in the assembly, maintenance and use
of the product. Please read this booklet
before you perform any assembly works
or practices on any Refkar products and
use your product in accordance with the
specified instructions. Before putting the
product into practice, recommendations
and rules must be controlled according
to the characteristics of the assembly
site and the materials to be used, and it
must be ensured that the product that is
suitable for the practice and controlled
with technical drawings is used.



Performance

It is advised to pay attention to the
following in order to obtain the best
performance from the Refkar product
you will use and not to encounter any use
or maintenance difficulties:

. The suitable product must be
selected according to the accurate
operating temperatures.

. The product with suitable physical
characteristics must be selected.

. The product that is suitable for
the characteristics of the cooling
refrigerant and the refrigerant to be
cooled, and whose measurement
and capacity data and drawings
have been controlled and approved
must be selected.

. The product must be reserved
under  appropriate  conditions
before assembly.

. Suitable assembly method,

connection hardware and
installation measurement must be
selected.

. Practice method should be
correctly selected.

. Attention must be paid to
meticulous care and frequent
cleaning.

. Assembly,  maintenance  and

repair must be performed by well-
equipped, authorized and informed
personnel.

Decrease in the product’s performance or
unusual work performance is related to
one or more of the following conditions.

. When the heat exchanger starts to
be dirty.

. If required protection components
such as taps, etc. are kept on the
product during storage.

. If the anticipated working
conditions do not match with the
product’s design conditions.



Delivery, preservation and storage
conditions

Refkar products are secured against any
difficulties that may arise in the course
of forwarding. If the product is not to
be used immediately in the application
area, it must be preserved in its original
packaging or box / crate. The user
accepts the integrity and responsibility
of the product they purchase. Refkar
is not to be held responsible for the
impairments, damages and failures that
may arise in the course of the transfer
or storage of the product purchased
by the customer. Considering the
delays arising from repairs or similar
situations on the required product due
to faulty preservation, correct forms of
preservation come into prominence. The
following advised preservation conditions
are intended for providing the user with
convenience, and the user will decide
which is correct or necessary.

1.  When you receive the heat
exchanger, check for any transport
damages that may have occurred
despite all protective precautions.
If any damages are identified,
immediately inform Refkar or the
transport company. Specify the
damage on the invoice or dispatch
note before accepting the product.
Products with removed, deformed,
or illegible labels are not covered
under warranty.

While carrying your heat exchanger,
use equipment such as cranes,
forklifts, levers, ropes, chains, etc.
Do not lift the product manually or
with physical strength. These heavy
products may cause permanent
physical injuries due to incorrect
transportation.

Be careful during transportation.
Do not crash or drop the product.
Your heat exchanger's copper
pipe bundle is sensitive to such
situations and may be damaged.
Cracks and leakages may develop.



If your heat exchanger is not
properly preserved, take immediate
precautions to prevent corrosion
and abrasion.

The internal components of the
heat exchanger are sealed to
prevent continuous contact with
air, helping to avoid rust formation
and dirt accumulation. Ensure that
the protection covers or caps of
your heat exchanger are securely
mounted during preservation.

If the customer specifies storage
conditions when placing the order,
a custom packaging type will be
provided, and the products will
be stored in this packaging at the
Refkar factory before shipment.

Dirt, snow, moisture, dust, and
similar residues on the product
packaging should be removed
before moving the exchanger into
indoor storage. Accumulation of
moisture inside or on the product

usually indicates that corrosion and
rusting have already started.

Keep your Refkar products in
dry, warm, and moisture-free
environments as much as possible.
The relative humidity percentage
of the product's storage area
is recommended to be 40% or
lower. Air moisture accumulation
inside the product should also be
prevented during maintenance and
assembly phases.

The use of dehumidifiers is
recommended in the storage area
to avoid moisture-related damage
to Refkar products.

We recommend that you keep
a record of the products in the
storage area and comply with the
storage procedure. The following
ma ers should be recorded in the
stage of storage.

. Storage date

. Controller’s name and
surname

. Product card and product’s
serial number

. Storage location

. Product’s coating or paint
condition

. Internal condition

. Moisture condition

. Environmental pollution and

product contamination
. Taken corrective precautions



11.

12.

Products are forwarded after being
painted by Refkar as a standard.
Paint is a factor that prolongs the
product’s operational life. However,
it is not a complete protection
against external factors such as
impacts, collisions, and scratches.
Periodically painting the products
during their operational life will
help prolong their durability against
external factors.

If there is scraping on the product’s
paint or corrosion has started due
to scraping, it is recommended
to contact Refkar or immediately
repaint the problematic area with
suitable paint. If there is corrosion
on the area to be painted, the spot
should first be cleaned with a wire
brush and then repaired with the
paint suggested by Refkar. Detailed
information regarding the paint can
be obtained from Refkar. However,
a complete guarantee is not
provided even if the damages to the
paint are repaired.

It is the customer’s responsibility
to take precautions against all
other problems that may arise due
to storage conditions. All Refkar
products must be protected with all
kinds of precautions, including but
not limited to the above-mentioned
13 points. Products you receive
are not protected against natural
disasters such as fire, flood, or
earthquake.  Therefore, Refkar
does not provide a warranty for
its products against damages
occurring due to such or similar
causes in the storage area.

Installation

Refkar recommends that the
product you purchase be installed
by authorized and trained personnel
who are familiar with the system
design, pressure, heat rates, heat
changes, and the installation of
iron, PVC, and copper pipes.

Before using the heat exchangers,
evacuate the test or safety
gas inside the products. The
standard delivery for the products
is in vacuum, and they can
be delivered in 6-bar nitrogen
upon the customer's request.



3.  Some heat exchanger fasteners
have been tightened with screw
stabilizer liquid while others have
been tightened without the liquid.
Gaskets may get loose in time
in  gasket-sealed connections.
Against such possibilities, check
the tightness of all screws on
the product you have purchased.
Tighten the loose bolts with
specified torque values. Perform
the tightening operation according
to circular tightening procedure.
Bolt tightening procedure and
tightening torques are listed in the

tables below. Bolt Step Torque
Size (mm) (Nm)

REQUIRED TiGHTENING
TORQUE FOR METRIC BOLTS

o

M5 08 6
Bolt Tightening Procedure for 8.8 BOLT Y L 02
M8 1,25 253
M10 s 50,8
M12 1,75 869
M14 2 139
M16 2 213
M18 2i5 293
M20 25 416

*Torque values are provided according to
the 8.8 grade steel bolt types used in the
products. Do not use the same values for
other grades. Bolts and nuts should be
assembled slightly lubricated.



The heat exchangers you will use
are not suitable to receive load.
The highest permitted weight
that can be placed on the product
cannot exceed 400 kg. However, if
equipment such as a compressor,
etc. is to be mounted on the
product, the customer must consult
with Refkar for product adjustment
to endure the weight in question.

| 400

KG
& 3
Some hand tools that you may need
during installation may be specified
as wrenches, pipe wrench,
teflon bands or other sealing
compounds that are suitable for
pipe connections, torque-limiting
wrench, various pliers, metal
shimmers, wire brushes and
gaskets in various sizes.

It is recommended to place by-
pass lines and valves on both
circuits of heat exchangers
during installation. In this way, the
cleaning, surveillance and repair of
products are made convenient.

It is recommended to take
cautionary precautions and pay
attention to explanations during
installation, maintenance or
cleaning.

It is important to apply heat and
pressure measuring components
on locations close to the product on
both circuits of the heat exchanger
and operate between the suggested
heat and pressure values. Refkar is
not responsible for products not
used within the limits.

N,
1R\
v Y
Use gas and water connection
components within measurements
recommended for the product and

specified on technical drawings
and catalogues.

Use counter flanges and gaskets
that are suitable for the product’s
flanges.

There must be an air bleeding
valve on the installation where
the product is mounted. It is
compulsory to use a safety valve
on the pressure vessel heat
exchangers you will use.

Fasten the product on the area of
use by using a sufficient number
of support and connection
components. This is how you
ensure protection avoiding
installation or flow stresses
and vibrations. Be sure that
fitting screws are completely
tightened. Connection joints are
recommended to be at least one
size bigger than bolt diameter to
easily reach each other. This makes
it easier to center the joints.
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14.

15.

16.

It is recommended to use suitable
liquid level indicators, liquid flow
control components, discharge
valves, heat control components,
pressure sensors, and alarms and
similar warning components.

Sight glasses or flow control
alarms must be used for all fluids
in the gas or liquid phase in order
not to encounter any flowrelated
problems. Therefore, deficient or
excessive flow is kept under control.
Situations such as overflowing, etc.
are not encountered.

Accurately identify with which
fluids the Refkar product you have
installed will operate. In systems
operating with water, the corrosive
effects of water will shorten the
operating life of the product in
copper pipe heat exchangers. It is
recommended to use protective
chemicals or  water under
correct conditions. Water-related
conditions are specified in the
subsequent sections.

A safety valve with appropriate
values must be used as a
precaution against an explosion
that may arise due to the pressure
created by the compressor, pump
or other equipment in the heat
exchanger. Do not connect the
discharge line to a closed circuit. It
makes it difficult to discharge the
product when necessary.

Ensure that no objects such as
foreign materials, screws, nuts,
tightening switches, drill bits, etc.
are dropped or forgotten inside
the product during installation.
Check this possibility manually
and visually prior to closing
connection points. Such objects
result in permanent damages in
heat transfer pipes. Refkar does not
accept responsibility for failures
caused by such situations.



Installation at construction site

If the product you will use is
located at the storage area before
installation, primarily check the
product against any failures. Ensure
that there is no dirt or residue, or
cutting and piercing parts inside
the product. Check the product’s
paint and damages if any. Parts
that remain inside the product
may damage both the product and
the installation when flow starts
running after installation.

If the product you will use has been
picked up from the company or a
dealer instead of the warehouse,
check the product against
damages that may occur during
transport prior to using the product.
If the product has been damaged
during transport and the damage is
significant, inspect the occurrence
of the damage and check the
protection caps and packaging.
If there is a serious damage on
the product, it is recommended to
immediately report the situation to
the transportation company and
Refkar and not to use the product.

Ensure that the connection
components and connection pipes
are mounted with relative ease
during installation. If compulsion
is required, consult with Refkar’s
authorized personnel.

Inspect the line against all foreign
bodies prior to connecting your
heat exchanger to the pipe line.
Keep away all wooden, plastic, etc.
packaging parts from the product
before starting the installation.
Do not keep any fluids inside the
product before the installation. Do
not leave the product containing
fluid in open space against the risk
of freezing.

Implementation

1.

Ensure that the installation is clean
before implementing the Refkar
products. Check and ensure that
necessary filters are mounted. If
there is a balance tank, ensure that
there is no dirt or residue inside this
tank.

Ensure that the valves are switched
on before starting the product.

Perform the commissioning
procedure gradually.

You may switch off the supply
valves after the heat exchanger is
completely filled with fluid.



Ensure that the gasket connections
are performed correctly. Errors in
gasket connections may lead to
leakage during implementation.

The use of the product outside
of the permitted pressure and
temperature limits and with fluids
other than those recommended is
dangerous. Do not usethe product
you have purchased outside of
the limits specified on the product
label.

Take necessary precautions in
order to avoid possible damages
that may arise inside the water
hammer and the heat exchanger.

Discharge and store the fluids inside
of the product when the product is
not in use or is switched off for long
periods of time, or strengthen your
product with chemical additions
that will provide durability against
freezing and corrosion.

Use frost inhibiting chemicals in
the products operated under the
freezing temperatures of the fluids
that are used. Use anti-freezing
agents or similar frost inhibiting
chemicals against the risk of
freezing in products cooled with
water.

10.

An exemplary anti-freezing agent
usage table is given below for water
use against the risk of freezing. The
following table is an example and
it is required to act in accordance
with the usage conditions specified
by the manufacturers of the
antifreezing agents for the right
application. Check the freezing

temperatures of the necessary
measuring devices and antifreezing
solutions in order to tell that a
sufficient amount of anti-freezing
agent has been used.

Freezing 12 Water %
Temperature Propylene by Weight
Glycol %
by Weight
-10°C 18 82
-15°C 25 75
-20°C 32 68
-25°C 37 63

11.

Ensure that there are no external
or flow-related vibrations inside
the product after all kinds of
implementations.  Vibrations in
the heat exchanger would cause
problems inside of the product and
shorten its operating life.



12.

13.

14.

15.

11

Flow amounts and flow rates
should not be below or above
the limits recommended for the
product. Flow conditions outside
of the limits result in vibrations
in the product and in this case
problems may arise in the pipe
bundle in a short period of time.
Fractions, lacerations, fissures and
frictioninduced damages would
occur in the pipe bundle due to
vibrations.

Perform the procedures to be
applied in a new heat exchanger
in order to protect the heat
exchangers that are not to be
operated for a long time from
external factors such as freezing,
corrosion, etc. Take precautions to
prevent freezing and corrosion.

If the product is to be deactivated
for a short period of time, the
water inside the product should be
discharged and internal surfaces
should be dried with dry air.

If the application specified in the
12th article cannot be performed,
effects such as  biological
contamination,  corrosion, etc.
caused by stable water should
be removed by providing periodic
water flow.

Liquid flows should be adjusted
according to thermal shocks in all
switching on and off procedures.
Commissioning and  shutting
down procedures should not
be performed within the flow
values that are outside of the
implementation temperatures.

Mutual equilibrium temperature of
fluids should be ensured through by-
pass in order to protect the product
from thermal stress. Utmost
attention should be paid to sudden
flow stoppage and restarting
situations.Severe thermal shock
may be seen in products exposed
to high temperature for long
periods of time.



Utility Water Conditions

It is recommended to comply with the
following conditions in order to minimize
the physical and corrosive effects caused
by the utility water in Refkar Shell&Tube
heat exchangers. Water's pH value,
alkalinity value, hardness, the amount of
ions in the water and the temperature of
the circulating water are factors for the
formation of corrosion and lime stone in
heat exchangers and other installation
components. The water characteristics
recommended for cooling systems are
as follows. Failures that may arise as
a result of non-compliance with the
specified water characteristics “ARE
NOT REGARDED WITHIN THE SCOPE OF
WARRANTY” .

1. Ammoniumions in water (NH,*) are
very destructive for copper. These
ions are one of the most important
factors that affect the operational
lives of copper pipes negatively.
There should certainly not be any
ammonium ions (NH, *) in water.

2. Chlorine ions (CI) lead to the
formation of little holes on the
surfaces of copper pipes due to
corrosion. Chlorine ions in water
should not exceed <10 mg/I.

3. Sulfate ions (SO,? result in
corrosion and the formation of little
holes on the surfaces of copper
pipes. Amount of sulfate ions in
water (SO,?) should not exceed <30
mg/l.

Fluorine (F) ions in water lead to
acid formation and corrosion. Its
amount in water should not exceed
<0,1 mg/I.

Iron (Fe*? and Fe*)ions combine
with dissolved oxygen in water and
result in the formation of rust and
mud in installation. Therefore, there
should not be iron ions in water. If
the amount of dissolved oxygen in
water is below <5 mg/I, the amount
of dissolved iron in water should
not exceed <5 mg/I.

Dissolved silicon in water has the
hazardous potential of forming acid
and corrosion. Its amount in water
should not exceed <1 mg/I.

Total hardness of water should be
TH>0,5 mmol/l. Total hardness
of water is recommended to be
between 1 mmol/l and 2,5 mmol/I.
Formation of deposition on the
internal and external surfaces of
copper pipes would limit corrosion
in copper pipes. However, high
water hardness would result in
excessive amounts of limestone
formation inside the copper
pipes and prevent water flow and
heat transfer. Total alkalimetric
titration value of water (TAC) is
recommended to be below <100.



Conditions may cause sudden 9.  High electrical resistivity of water
oxygen changes in water should decreases  corrosion  tendency
be avoided. Deoxidization of water in the system. Therefore,
with a gas such as nitrogen, etc. water's electrical resistivity
is hazardous as well as saturating is recommended to be above
the water with oxygen. Such >30 Ohm.m. Water's electrical
irregularities in the oxygen amount conductivity should be below < 20
of water incite copper oxide (Cu,0) +60 mS/m.

formation and increment of particle

amounts. 10. Water’s ideal pH value at 20+25°C

should be between 7<pH<8.

Sample Analysis Table

SM 4500 H+ B / Electrochemical 7<pH<8
Method
Alkalinity mg/| SM 2320 B/ Titration Method 100
Ammonium mg/I SM 4500 NH3 B / SM 4500 NH3 C Distil-  Should be present
lation Method / Titrimetric Method
Iron (Fe) mg/I EPA 200.7 / ICP OES Method <5
Fluoride mg/I SM 4500 F- B / SM 4500 F- D Distillation  <0,1
Method / Spectrophotometric Method
Conductivity pS/cm SM 2510 B / Laboratory Method 20<...<60
Chloride mg/| SM 4500 Cl- B / lodometric Method | <10
Oxygen Saturation mg/I SM 4500 O C / Luminescent Electrode =
Method
Silicon (Si) mg/I EPA 200.7 / ICP OES Method <1
Sulfate mg/I SM 4500 S04*2-E / <30
Turbidimetric Metho
Total Hardness mg/| SM 2340 C / EDTA Titrimetric Method >0,5
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Maintenance

Clean your heat exchangers
periodically against contamination
according to their  specific
conditions. Dirt or sludge residue
forming in heat transfer pipes
negatively affects the efficiency of
heat exchangers. Pressure losses
or significant changes in operating
pressures are observed. Periodical
cleaning is necessary to avoid
complicated maintenance and
cleaning conditions in your heat
exchanger products. Otherwise
blockages and material formations
such as heavy lime stones, etc.
would take place and their cleaning
would not be possible to perform.

Failing to perform the cleaning
of heat exchangers would lead
to bursting in pipes. As a result,
the probability of having to use
the blanking method on heat
transfer pipes would arise. And
this would result in serious losses
in the product’s capacity efficiency.
Leakages may occur from blanking
plugs in time due to the thermal
stresses of different materials in
blanked pipes.

Open the covers of the heat
exchanger in order to clean the
internal surface of the heat transfer
pipes and clean the insides of the
pipes with a cleaning rod brush.
In addition, cleaning of the pipes’
internal surfaces can be performed
with chemicals that do not damage
the pipes. For this purpose, consult
with the manufacturer and inquire
about the suitable chemicals.

If there is a “sacrificial metal-zinc”
anode rod or plate in your heat
exchanger, check this part during
maintenance and replace it with
a new one recommended by the
manufacturer.

=

Remove the pipe bundle from the
body tube in order to check and
clean the external surfaces of the
pipe bundle. This is how your heat
exchanger becomes ready for
cleaning and control.

Be careful while removing the
pipe bundle of the heat exchanger.
Ensure that the pipe bundle is
not damaged during removal.
Additionally, check if the product
has been taken to maintenance by
unknown persons during and after
the removal process.



10.
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Do not connect the load to a single
pipe or a few pipes in the pipe
bundle while removing the pipe
bundle. During this process, receive
support from the mirror sheet
where the pipe bundle is connected,
and use loading equipment after
connecting it here. If you are to
suspend the pipe bundle with a
lasso rope, suspend it from the
mirror sheet and guiding curtains
instead of the heat transfer pipes.

Do not carry the pipe bundle using
equipment such as hooks and
swivels. Such equipment may
damage the pipe bundle. Place the
pipe bundle on a suitable stand/
base after removing it from the
body.

A metal bedding plate can be used
while removing the pipe bundle. In
this way, the pipe bundle wrapped
in a thin metal plate can easily be
removed from its place without
getting any damages.

If the heat exchanger has been
kept in the maintenance site for
a long period of time without
any procedures performed on
it, hammer the body with small
strikes before removing the pipe
bundle from the body. This is how
congestions of the pipe bundle
inside the body are removed, and
the pipe bundle is released to be
ready for removal.

A suitable guard sheet should be
applied here in order to protect the
twisted parts of the pipe bundle.

When you extract the U pipe
bundles, place this pipe bundle on
a V-shaped wooden stand. In this
way, the pipe bundle is bedded
on the wooden stand against the
damages it could get on the floor.

Do not drag the pipe bundle
anywhere. This could easily
damage the support sheets, guiding
curtains and heat transfer pipes.

Some methods recommended
for the cleaning of body pipes or
heat transfer pipes in the heat
exchangers are as follows.

Cleaning can be performed in
body pipes with hot water and
in addition cleaning chemicals
that are not abrasive. This
cleaning process can be
accelerated and strengthened
with a brush. Mud and dirt
can easily be removed from
the body pipes through this
method.

If there is a salty formation, it
can easily be removed with
clean water.

Cleaning can also be
performed easily with some
special cleaning chemicals.
However, you should inquire
and consult with Refkar or the
cleaning products company



15.

16.

17.

authorized by Refkar to ensure you
use suitable cleaning products.

Deformation may be observed
on the tips of pipe bundles or, if
any, in the finned pipe structures
during washing in certain types
of exchangers. Cleaning should
be performed more carefully on
such heat exchanger types without
disrupting the fin structures.
Chemical cleaning materials should
be used in the cleaning of these
products if necessary, and high-
pressure spray cleaning methods
should be avoided. You should ask
Refkar for advice when necessary.

If the layer to be cleaned is thick and
cannot be cleaned with chemicals,
initiate using mechanical methods.
Expose the body pipe to impacts
from inside and outside with the
help of a hammer. If you need to
use a chisel, be sure that the chisel
is not very sharp or pointed. Pay
utmost attention not to damage the
pipe bundle or the body.

Do not try to clean the pipes by
raising steam into them. Thermal
stresses caused by this method
may result in breakages, fractures
and leakages in pipe connections
or joints.

Apply the following methods to find
the damaged or burst pipes:

Remove the cover of the heat
exchanger and fasten the pipe
bundle on the body connection
again.

Pressurize the body part of the
heat exchanger preferably with
water or similar non-flammable
liquids.

Check all joints, welded
points and mirror sheet pipe
connection points  against
leakages.

After a heat exchanger is
dismantled and disintegrated,
it is compulsory to use new
gaskets during reassembly.

Used gaskets cannot be
squeezed again and lose their
sealing capability.

It is recommended to use new
and original bolts if possible
following the disassembly and
assembly procedures.



Warnings

Do not, under any circumstances, open
and loosen covers and connection
points when your heat exchanger is
under pressure or pressurized. Do not
perform procedures such as welding on
the product, and do not perforate it with
a drill or with other drilling devices. Such
physical implementations may result in
an explosion and therefore injuries and
loss of life. Use handling equipments
while moving your heat exchanger. Do
not raise or lift the product manually or
with body strength. Use safety goggles,
safety helmets, gloves and suitable
clothing while performing maintenance.
Do not perform any processes on the
product prior to putting on your work
shoes. Physical injuries and disabilities
may ensue when these precautions are
not taken. Refkar is not responsible for
such cases.
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Avoid direct contact with the fluids
circulating inside your heat exchanger.
Fluids inside the product may be harmful
to health. Be sure that gas has been
discharged or stored in a safe place
before performing any procedures on the
products in which gases circulate. If fluids
areliquids, do not perform any procedures
on the product before studying the safety
procedures of the liquid circulating inside
the product. Refkar is not responsible for
the inconveniences that may arise due to
improper practices.

You may find metal particles and cleaning
material residues in the cleaned product
while  performing maintenance on
your heat exchanger. Take precautions
to protect yourself from them. Use
safety goggles to protect your eyes
from chemicals. Use gas masks when
necessary.

Do not spray pressurized air into the
heat exchanger while operating with
flammable fluids or similar cleaning
solutions.



Practical Information

The evaporator should be used in
horizontal position.

The water should be evacuated
from the product before filling
water.

Make sure that the pressure
drop and application conditions
specified in the catalog are secured.

Do not stop the water flow until
the liquid coolant in the evaporator
is evacuated. When not in use, fill
the evaporator fully with antifreeze
without any air bubbles or fully
drain it and make sure that it is dry.

Regularly check the chemical
properties of the coolant circulating
in the evaporator.Unsuitable
coolant conditions may damage
the evaporator.

Reverse operate the system for
cleaning in case of diminished
performance.

Keep the evaporator away from
vibration or sources of vibration.

Prevent foreign particles in the
coolant.

Use antifreeze solution under 0
°C. Prevent pump cavitation and
formation of air in the system.

Do not operate the cooled liquids
close to freezing temperature.

Do not exceed the allowed
water flow.

Observe the water installation
specifications in the evaporator
model. Otherwise, there may be
unstable flows in the evaporator.
The evaporator may be damaged.
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YHUBEPCAJIbHAA
UHCTPYKLUUA MO
IKCNNYATALUH

RU



CopepixaHue

BBEAEHUE «oreresesssssessssssmssssssssssssasssssssssanias 1
HasHaueHue UHCTPYKLUM
MpounsBoanTeNbHOCTb
TpaHCnopTMPOBKa, XpaHeHWe 1 yCrioBus
CKNAANPOBAHMS +-vvvvessrseisiinsininisini 3
YCTAHOBKA «veveevevieieiaieieicitteieeeieeeeeeeeeenne 6
YcTaHOBKA U3AENUSI HA MECTE ..o 9
MNpumeHenne

[MapamMeTpbl UCNONb3yeMON BOAbI .
06cnyxuBaHve .
MpepocTepexenns ... 18
MpakTuyeckas uHpopmaumus 19

BeepneHune

Bnarogapvm Bac 3a Bbi6op npoayKLuu
Refkar. Wspenve komnauum Refkar,
KoTopoe  Bbl ucrnonbayete  Uan
co6upaeTecb  UCMonb3oBaTb,  6blIO
TOYHO CMPOEKTUPOBAHO W aKKypaTHO
WN3roTOBNIEHO Hawen KOMMaHuen,
4TOGbI COOTBETCTBOBATb Bawum
noTpe6HOCTAM ¥ Ha Jonrue rofbl
obecneunTb YAOBNETBOPEHHOCTb
OT nosib30BaHusA. Bawwu noxenaHus,
MHEHUA UM Xanobbl  KacaTenbHo
npoaykumn  Refkar  nomoryt  Ham
yCOBEpLUEHCTBOBATb U3JeNnus U eule
60s1ee NMOBbICUTb Ka4YeCTBO U CepBUC.

HasHauyeHue MHCTpPYKLUMKN

WHdopmaumna B  gaHHOM  6poltope

ABnseTca VHCTpYKLMen o
No/b30BaH1I0 ans nepcoHana,
y4acTByHOLLLEro B yCTaHOBKe,

o6CnyKMBaHUN " aKcnnyaTauum
nsgenus. oxanyicra, 03HaKOMbTeCb
C AAHHOW WHCTPYKLMel [0 BbINOMHEHUS
Kakux-nn6o paboT Mo yCTaHOBKE WU
MCMOMb30BaHUIO KaKoro-nMéo uspenus
Refkar, 4yTo6bl akcnnyaTupoBaTb ero B
COOTBETCTBUM C JaHHO MHCTPYKLIMEN.

PekomeHgaumu " npaBuna,
XapaKTePUCTUKN MOHTAXXHO CEOPOYHOM
naoLwaaKm v UcnosbayemMble MaTepumarsbl
LOJIKHbI 6bITb cobnoaeHbl no
BBEAEHUS U3JeNnus B 3KCMUyaTauuio.
Kpome TOro, Heo6xoanmMo o6ecrneynTb
UCMONb30BaHWe  MOAXOAAWEro Mo
XapaKTepucTMKam U3aenuvs M npoBepuTb
TEXHUYECKUIN YEPTEX.



MpousBoanTENbHOCTD

[Onsa Hannyylwen Npon3BoOAUTENIbHOCTH
n3aenusa u oTcyTcTeBuA prp,HOCTeVI npun
Oécﬂy)KI/IBaHI/II/I M aKcnyataymm Mbl
coBeTyemMm 06paTI/ITb BHMMaHWe Ha
cnegyrouime NyHKTbl:

. XapakTepucTuku BbI6paHHOro

npoaykTta LLOJDKHbI
COOTBETCTBOBATb pa6oyen
Temnepartype.

. dusnyeckme XapaKTepUCTUKMN
U3fenusi AOSKHbl 6biTb YUYTEHbl
npw BbiGope.

. Napenve fonmxHO 6biTb BbiGpaHO

B COOTBETCTBWM C UCMONb3YEMbIM
XNaflareHToM U oxJlaXJaemon
KUAKOCTbHO, ero pasmepbl,
TeX. YepTexX W XapaKTepucTuku
NPOU3BOAUTENIBHOCTU  JOJIKHbI
6bITb MPOBEPEHbI U 006PEHbI.

. J[o ycTaHOBKM u3penue [OMKHO
XpaHUTbCA B Haaexalumx
yCNoBUSAX.

. Heo6xonumo  Bbi6paTb  yerine
NoaxXoAsAWMn  MeTof  MOHTaXxa,

€noco6 1 cucTemy NOAKMOYEHMS.

. Heo6xoaMMo npaBuibHO BblGpaTh
€noco6 aKcnayaTauuu.

. Heob6xoanmo obecneynTb
6epeXkHoe  UCMOoJIb30BaHWE U
nepuoaMYeckyto  o6CyXuBaHue
nsgenus.

. YcTaHoBKa, OﬁCJ’Iy)KMBaHMe
n PEMOHT AOJDKHbI
npoBoauTbCA NoAroTOBNIEHHbIMU

YyYNOnNnHOMOYEHHBbB MU
KOMMETEeHTHbIMU NuuamMu.

MageHne NPOM3BOAUTENIBHOCTU
WM HapylweHue pexuma  paboTbl
HabnopalTcs  Npu OAHOM WU
HECKOMNbKMX (hakTopax, NepeyncneHHbIX
HUXKe:

. 3arpsisHeHne Ten006MeHHUKa

. XpaHeHue TENNoo6MeHHMKa
6e3 yCTaHOB/IEHHbIX 3aLUNUTHbIX
aneMeHToB  (MPO6KKM,  3aTbluKM,
KPbILUKM UT)

. Ecnu pac4yeTHble ycnosus
pa60TbI He COOTBETCTBYHOT
XapakKTepuctukam nsgenus

. Ecnu BHYTpU usgenus cospganacb
«npobka» W3 rasa wWAM  Ha
YKMIKOCTHOM IMHWK 06pasoBanach
npo6Ka u13 Bo3fyxa/ cKaninBaercs
BO3AYyX

J HeKoppeKTHbIn ~ MOHTaX  uaun
pasmepbl Tpy6onpoBoAa

. Ecnu BHYTPEHHWe yacTtu
TEnnoo6MeHHUKA  MOABEPXKEHDI
NMOBbILIEHHOW KOPPO3UK

. BO3MOXHble BUGpaLMU Ha JIMHWK
c6opkmn

. Henopxogasiee unu

HenpaBu/bHOE UCMNOJIb30BaHne



TpaHCNOpPTUPOBKA, XpaHEHUe U yCnoBus
CKnagupoBaHus

YnakoBka ToBapoB Refkar sawmiiaer
usgenusi oT TPYAHOCTEN B mpoLecce
nepeBO3KM. Ecnu nsgenve He
UCMONb3yeTcsl  Cpasy, OHO AOJHKHO
ocTaBaTbCA B OPUrMHaNbHOM ynakoBke
unu B Kopobke/silmke. TokynaTtenb
6epeT OTBETCTBEHHOCTb 3a LieIOCTHOCTb
M COXpPaHHOCTb U3Jenusi Ha cebs, U
Refkar He HeceT OTBETCTBEHHOCTM 3a
NOBPEeXAeHUs, HAaHECEHHbIe U3LEeNNI0 BO
BpeMsi TPaHCMOPTUPOBKU U XpaHEHWS.

YunTbiBas 3af€PXKKKY, HEO6X0AUMbIE Ha
PEMOHT 060pyA0BaHUSA, KOTOPbI MOXET
noTpe6oBaTbCA M3-3a HEMpPaBWIbHOIO
XpaHEHWS, YCIOBUAM XPaHEHUSI JO/MKHO
6blTb yAeneHo 60/blioe BHUMaHWMe.
Huxxe npuBefeHbl BO3MOXHbIE YCNOBUS
XpaHeHus Ans obneryeHuss Bbli6opa
nokynaTens. Ycnosusi XpaHeHust
Bbl6MpatoTCsa nokynaTenem
CaMOCTOSITE/IbHO.

1. Mpy nonyyeHUn Tennoo6MeHHUKa
npoBepbTe ero Ha BO3MOXHble
noBpexaeHus BO Bpems
TPaHCMOpPTUPOBKMY, KoTOpble
MOT/IN BO3HWKHYTb He CMOTpPS Ha
BCe Mepbl MPefoCTOPOXKHOCTU.
Ecnn oTMeyeHbl noBpexaeHus,
He3saMegnNUTeNbHO
NPOUHGbOPMUPYIATE TPAHCMOPTHYIO
KomnaHuto nnu komnanuto Refkar.
YKaxuTe BUA MNOBPEXAEHUs Ha
WHBOWCE  WUAW  TPaHCMOPTHOW
HaknagHoM [0 NPUHATMA ToBapa.
[apaHTuA He pacnpocTpaHseTcs

Ha wusgenus ¢ AedopMUpPOBaHHOWM,
HepasBopumMBOM WM  OTCYTCTBYIOLLEN
3TUKETKOW.

2. Mpu nepeBo3ke Tennoo6MeHHUKa
MCMoNb3yinTe COOTBETCTBYOLLEE
o6opynoBaHue, Takoe Kak
KpaHbl, BWJIOYHbIA  MOTPYy3yKK,
pblyaru, BepeBKW, Lenu WUTA.
He nofHumanTe nspgenve
CaMOCTOSITE/IbHO  MpU  NMOMOLLM
¢usnuyeckort  cunbl.  TsKecTb
u3fenns  MoXeT MpuUBECTM K
busmueckum TpaBMaMm npu
HernpaBUIbHOM TPaHCMNOPTUPOBKe.

AT

3. byabTe BHUMaTeNbHbl BO Bpemsi
TpaHcnopTupoBkW. He ypapsinTe
W He poHsinTe uspenve. MepaHble
Tpy6bI Tennoo6MeHHUKa
YYBCTBUTENbHbI K TaKUM Cry4asim
M MOTYT 6bITb NoBpexeHbl. MoryT
06pa3oBaTbCs TPELLUMHbI U YTEUKU.

4. Ecnun BaLl Tenno06MeHHUK
XpaHuncs B HENoaxoAasLux
YCII0BUSIX, CPOYHO NMPUMUTE MEPbI
Nno npeaynpexaeHuto Kopposuu u
abpasunBHOro nsHoca Tpyo.

5. BHyTpeHHsAA 4yacTb
Tennoo6MeHHNKa 3aKpbiTa
BO  U36exaHue  ANUTENbHOro

KOHTaKTa C BO3JyXOM. Takum
o6pasoM OHa  3alMiieHa  oT
rpsiav 1 nbinu. Mepeg xpaHeHnem
npoBepbTe, YTO6bl  3alUUTHblE
3NEMEeHTbl  BblY  YCTaHOBMEHbI
(Npo6KM, KPbILIKKU UTA,.).



Ecnu
ycnosus
3aKasa,

KIMEHT oroBapusaeT
XpaHeHus Ha aTane

n3roTtaBnvMBaeTcs
UHAMBUAYaNbHas ynakoBka
M B TakoM BuAe nNpoayKuus
XpaHuTcs Ha 3aBoge Refkar nepeg
OTNpaBKOMN.

Bnara, nbiib  CHer, rpAsb w
MOXOXMWe OCafikn [OMKHbI 6bITb
yAaneHbl C YNakoBKW U3Aenus [o
TPaHCMNOPTUPOBKM €ro B 3aKpbIToe
rometleHue. CkonneHue
XXUAKOCTU BHYTPU UMW Ha U3fenun
06blYHO yKasblBaeT Ha TO, 4TO
Hayanacb Koppo3sus.

XpaHute Bawe usgenue Refkar B
CYXOM, TEMJOM U OCYLUEHHOM OT
Bflarv NoMeLLeHN MakcumasbHoe
BpeMs. OTHOCUTENbHas
BI@XXHOCTb  MOMelleHuss  ans
XpaHeHus1 He JoJKHa MpeBblwaTh
40%. CkonneHue B/I@YKHOrO
BO3/lyXa BHYTPU U3[eNnsi JOJIKHO
6bITb MpPeaoTBpaLLEHO BO BpeMs
YCTaHOBKM U 06CNYXXMBaHUS.

10.

PekomeHayeTcs  MCMonb3oBaHue
OCylIUTENbHbIX  Npu6opoB B
CKNafiCKOM NoMeLLEeHUM BO

nsbexaHue NOBPEeXAEHNH,
CBA3aHHbIX C BNAXKHOCTbHO.

PekomeHpyeTcs COCTaBUTb
CMUCOK CKNagupyembix M3penvn
NS OTCNEXMBAHNUA KOPPEKTHOCTU
npoueaypbl  xpaHeHus.  Hwxe
npuBeAeHbl  faHHble, KOTOpble
pekoMeHAyeTCs 3anucbiBaTh.
[ata noctynneHnsa  v3genusa Ha
cknag,

Nms n bamunusa npuHsBeLLero
nsfenve paboTHuKa.

KapTouka npopykta v CepuiiHbIv

HoMep
MecTo xpaHeHus Ha cknafe
CocTosiHne MOKPbITUA/KPackm
nspenvs

CocTosiHMe  BHYTPEHHei 4yacTu
nspenvs

YpoBeHb BNaXHOCTH

YpoBeHb 3arpsisHeHns

OKpY>KatoLLelt cpefibl U U3genus
MpuHATbIE Mepbl



11.

12.

Wspenus oTnpasnstoTCs
nocne TMOKpPackM Ha 3aBoje.
Kpacka sBnsietca  (akTopom
ans npoaneHns nepvoaa
aKcnyaTaunu W3Aenusi, HO oHa
HE MOXET MOJIHOCTbIO 3aLUTUTH
usgenue oT BHelHWX (akTopos,
TakMx Kak yAapbl, KOMIU3WS
unu uapanuubl. Mepuoaunyeckas
nokpacka W3fenusi B TedyeHue
aKcnyaTaLuuoHHOro nepuoga
NPOA/UT €ero YCTOWYMBOCTb K
BHELUHUM haKTopam.

Ecnn Ha noBepxHOCTW u3penus

eCcTb  CKOMbl WM KOppo3wus,
Bbl3BaHHas cKonamu
pekomMeHzyeTcst cBsi3aTbCs
C  KOMMaHwueit Refkar  wnun
He3aMeaNUTEeNbHO NOKpbITb

npo6ieMHOe MEeCTO MOAXOAsALLE
Kpackoi. B cnyyae npucyTcTBUS
KOPpO3uKM HeobXOoAMMO CHavana

OYNCTUTb €e  MeTalsInyeckon
WeTKOW, a 3aTeM  MOKpbITb
Kpacko#, peKoMeH[0BaHHOMN
komnaHven Refkar. 3a 6onee
noapo6Hon  uHdopmauuen  wu
BUAAMM  Kpacku  obpatutecb

B komnaHuto Refkar. [onHas
rapaHTMsi He npepocTaBnseTcs,
[laXXe ecnivi  MOBPeXAEeHUa Ha
Kpacke 6bl/I1 UCnpaBneHbl.

MokynaTenb HeceT
OTBETCTBEHHOCTb 3@ MPUHATUE
Heo6X0AMMbIX Mep MpOTUB BCex
npo6sieM, CBA3aHHbIX C YCIIOBUSIMU
XpaHeHus uspenus. Bce nspenus
Refkar [oOMXHbI  XpaHUTbCA ¢
NPUHATAEM BCEX HeOoBXOAUMbIX
mep nNpefoCTOPOXHOCTH,
BKJIlOYasA, HO He OrpaHu4MBaschb,
nepeyncrieHHbiMM 13 NyHKTaMu.
N3penns  He  3awuuieHbl  OT
CTUXUINHbBIX 6e[ICTBMIN,  TaKux
KaK noxap, HaBOAHEHWe Wnn
3emMneTpsiceHue. [apaHTus
Refkar He pacnpocTpaHsieTcss Ha
cnyyaw, NpUYMHOI KOTOPbIX CTanu
nepeyncnieHHble  UNKU  MOXoXxue
OCHOBaHWS.



YcTaHoBKa

1. Refkar pekomeHayeT ponyckaTtb
K ycTaHOBKe nsgenus
TO/IbKO ~ YMOJHOMOYEHHbIX U
KOMMETEHTHbIX cneuuanncToB,
UMeEOLLUX COOTBETCTBYHOLLME
3HaHuA o NPOeKTUPOBaHUN
CUCTEMbI, [AaBNIEHUN, TEMJIOBOW
MOLLHOCTH " Tennoo6MeHe,
ycTaHoBKe cTanbHblX, [BX u
MeJHbIX TPYy6.

2. Mepea MCMONb30BaHNEM
BbINYCTUTE a3, HaxoAswwwics
BHYTpM u3genusi. CTaHfapTHO
nsgenvs nocTaBnAoTCs
BaKyyMMUpPOBaHHO, HO no
3anpocy 3akasuyuka ecTb Oonuus
HarosIHeHUA a30THbIM rasoMm Moj
[aBneHnem 6 6ap.

Pasmep LWar MomeHT (Hm)
3. HekoTtopble KpenneHus Bonta (Mm)

TENI006MEHHNKOB 3aTArMBarOTCS
C XUAKWUM duKcaTopom, Apyrue M5 0,8 6
- 6e3 Hero. B coeauHeHusx c

M6 1 10,5
npoknagkamu, CO  BpeMeHeM
KpenexHble coeavHeHnst " M8 125 253
NPOKNagKW  MOryT — OCnabHyTb.
Bo n3bexaHve npo6nem M10 15 50,8
npoBepbTe 3aTsHXKKY BCex 60/1TOB
Ha  MPUOBPETEHHOM  U3AENUM. Mi2 1,75 86,9
3aTaHuTe ocnabneHHble 60NThbI Mi14 2 139
cornacHo pPEeKoMeHayeMoMy
3HAYEHUIO KPYTALLEro MOMEHTa M16 2 213
(cm. HUXKE). BbinonHsinTe
npouenypy 3aTArMBaHus M18 25 293
€noco6oM KpyroBoro o6xopa. iz 25 G



Tennoo6MeHHUKM He
npefHasHavyeHbl A HeceHus
Harpysku csepxy. MakcumanbHo
[ONYCTUMBbIN BEC, KOTOPbIA MOXHO
ycTaHoBUTb cBepxy — 400 kr. Tem
He MeHee, MpW HEO6XOAMMOCTYU
MOHTUPOBAHUSI KOMMpeccopa Ha

Tennoo6MeHHNK Heobxoauma
KOHCynbTauusa C  KOMMaHueit
Refkar .
| 400
KG
8 3

[na ycTaHOBKW TEMNIoo6MeHHUKa
Bam MoryT noHafo6uTbCst
cneayouive WNHCTPYMEHTbI:
raeyHble Kntoym, TPY6Hble
Knouy,  TebnoHOBble  NEeHTbl
WM Apyrve  ynnoTHWTeNbHble
mMaTepuasnbl, NpeaHasHauYeHHble
ans TPY6HbIX coefiMHeHNMN,
LMHaMOMETPUYECKMIA KoM,
pasnuyHble NIocKory6Lbl,
MeTannMyeckme npoKnagku
pasHbIX AMaMeTpoB U TONLUWH,
MeTasnYeckue WeTKu.

PekomeHpyeTca yCTaHoBKa
06BOAHOV NIMHUM U BEHTUNEN
Ha o6omUx KOHTypax
Tennoo6MeHHuKa BO Bpems
WHCTannAuuMn.  3T0  obneruut

06Cny)KUBaHWeE,KOHTPOIb "
PEMOHT n3genus.

Mbl  pekoMeHayeM co6t0AaTh
Mepbl  MPeAoCTOPOXHOCTU  BO
BPEMs yCTaHOBKM, 06CMyXUBaHMUS
1 YUCTKM COrMaCHO MHCTPYKLMUM.

BaxHO ycTaHOBUTb YyCTpoWicTBa
n3mepeHus faBneHvs "
TemnepaTypbl pSAOM C 060MMM
KOHTYpamy Tenjoo6MeHHUKa WU
obecneunTb ero paboTy B paMKax

peKoMeHyeMbix 3HAYeHUN.
KomnaHnuss Refkar He Hecer
OTBETCTBEHHOCTM 3a W3jenus,
paboTatowme  3a  npegenamu

peKoMeHAyeMbIX NapaMeTpoB.

N
Vi e\
Vv Y
McnonbayinTe apmarypy Ha
rasoBbii U BOAAHON KOHTYp B
pa3mMepax, PeKOMeH0BaHHbIX ANS

n3genna B TEXHUHECKUX YepTexax
W KaTanorax.

Mcnonbaynte KOHTp-bnaHubl
W MpOKNafKy, noaxojswme K
dnaHuam nsgenus.

Heobxoanmo ncnosib3oBaHue
KnanaHa 3660[.)6 BO34yXa Ha
yCTaHOBKe, rge uUcCnosnb3yeTcs
wnsgenue. Mcnonb3oBaHue
npeaoxpaHUTesibHOro BEeHTUNA
obsi3aTeNbHO  Ha cocyne nopg
AaBlieHneMm.



12.

13.

14.

3akpenute u3genue Ha MecTe

ncnonbsoBaHUA npu nomoLiu
AOCTaTOYHOro Konu4yectea
COeMHUTENbHOTO U ONOpHOro

obopyaoBaHua. TakuMm 06pa3oMm
Bbl oGecrneyute  3aWuTy  OT
HanpsbkeHus W BUGpauuM  BO
BpPeMSi YCTaHOBKM U  3anycka.
Y6eanTeCh, YTO COEAUNHUTENbHbIE

9NIEMeHTbl U 6ONTbl Kpenko
3aTAHYTbI. PekomeHpgyeTca
ncnonb3oBatb COeAUHUTESNIbHbIE

3/IEMEHTbI, KOTOPble Kak MUHUMYM
Ha 1 pasmep 60sblue, YeM ANAMETP
6onTa, Ans KOMGbOPTHOWM Nocaaku
W Nerkoro LLeHTPMPOBaHMs.
PekomeHayeTca  ucnonb3oBaTb
COOTBETCTBYIOLUME  UHAMKATOPbI
YPOBHA  XXWUAKOCTU,MHAMKATOPbI
perynupoBaHus NOTOKOM
YXMAKOCTK, BbINYCKHbIE KJlanaHbl,
[aTYMKM KOHTPONA TemnepaTypbl
[aTunku 7 CUrHanusaTopbl
LaBfeHUs U Apyrue CurHanbHble
yCTpoicTBa.

Heo6xoammo 1cnosb3oBaHue
CMOTPOBbIX CTEKOJ UMK JaTUYUKOB
perynupoBaHusi  Motoka  Ans
BCEX Cpej B rasoBOW WU XWAKOW
dase BO u3bexaHWe KaKux-
nM6o npo6rieMm, CBA3aAHHbIX C
XapakTepucTukamu noToka.
Takum  o6pa3oM, HepocTaTok
UM M36bITOK JKMAKOCTM 6yneT
cpasy oO6HapyXeH, W  Takue
npo6nembl, Kak 3aTonneHue, 6yayT
UCKJTOYEHDI.

TwaTenbHo onpegenuTe, C KaKuMm
cpepamu 6ynet paboTatb Uspenuve
Refkar. B cuctemax, paboTaroLmx
C BOJOV MNepuoA aKcnnyaTauum
TENNOOBMEHHUKA C  MeAHbIMU
Tpy6aMu yMeHbluaeTcsl 3a cyeT

KOPPO3MOHHOIo BO3JeNCTBuUA
BOAbl. PeKomer,yeTcn
ncnosib3oBaTb 3alNnTHble
XUMUKaTbI uwnn TuwaTenbHoO
obecneunTb pekoMeHayemMble
XapakKTepucTtukun I/ICI'IOI'Ib3yeMOVI
BOAbI. 9N XapaKTepucTuku

YKa3aHbl B ,qaaneVlmmx paspenax.

B KayecTse Mepbl
NPefoCTOPOXKHOCTM  OT  B3pblBa
B TEM/IOO6MEHHUKE, BbI3BaHHOIO
[laBneHuem, co37aBaeMbIM
KOMIMPECCopoM,  HacocoM wnm
OpyruM  o6opyfoBaHueM, —crieayet
MCMOMb30BaTh  NMPeAoXpaHUTENbHbI
KnamaH ¢ COOTBETCTBYHOLUMMU
napametpamu. He nogkntovarite
[PEHAKHYIO JIMHUIO K 3aMKHYTOMY
KOHTYpy. 3TO 3aTpyAHsieT npoLecc
C/1Ba, Korfa 3To HEO6X0AVMO.



17.

Y6eanTecb, 4TO  MOCTOPOHHME

npeameTbl (60nTbI, rankm,
K/IHOYM WTM) HE OCTanuCb BHYTPU
uspenus nocne MOHTaxa.

MNpoBepbTe 3TO A0 3aTArMBaHus
Kpennenun nagenusi. CTOPOHHME
npeaMeTbl MOFyT CTaTb NPUYUHOWM
HeyCTpaHUMbIX noBpeXaeHuit
Tpy6 Tennoo6meHHuka. Refkar
He HeceT OTBETCTBEHHOCTM 3a
NMOMOMKM, BbI3BaHHble HanMuymem
NMOCTOPOHHMUX NPeIMETOB.

YcTaHoBKa Ha MecTe

Ecnm wuspenve po  ycTtaHOBKM
HaxoauTcs Ha cKnazckom
TeppuTopum, npoeepbTe  €ro
Ha HanuMuve HeucrnpaBHOCTEN.
Y6enutecb B OTCYTCTBUM Tpsisn,
06/IOMKOB U OCKOJIKOB BHYTpU
n3pgenusi. [poBepbTe MOKpbITUE
M3enusi Ha Haluyue CKOJoB
" NOBPEXAEHWIA. OnemMeHTbI,
ocTaBLumecs BHYTpU nocne
yCTaHOBKM, MOTyT  MOBPeAuTb
usfenue, a Tak e cuctemy npu
3arnycke.

Ecnm  usgenve npuBeseHo He
CO cKnaga, a oT KOMMaHun
uWan - aunepa, npoeepbTe €ro
Ha Ha’MuMe  HeucrnpaBHOCTEN,
KOTOpble MOrM 6biTb Bbl3BaHbl
B rMpouecce TPaHCMOPTUPOBKM.
Ecnn usgenue 6bin0 NoBpexXaeHo
BO Bpems TPaHCMOPTUPOBKU, U
NOBPEXAEHNS 3HaunTENbHbIE,
nocrapainTech BbISICHUTE
MPUYMHbI, @ Tak e OCMOTpuTe
3aLMTHBIE KPbILKW 1 YaKoBKY.

BcnyyaecepbesHOronoBpexaeHus
nsgenvs pekomMeHzyeTcst
Heme[eHHO CooBLNUTL 06 3TOM B
TpaHcnopTHYto koMnaHuio u Refkar,
a caMo u3fenme He UCMob30BaThb.

[MpoBepbTe CTeneHb 3aTAXKHU
COeAUHUTENbHbIX KOMIMOHEHTOB

" COEIVHNTENbHbIX Tpy6.
Mpwn Heo6X04MMOCTH
[lONOJSTHNTENBbHOM 3aTAKKN

o6paTUTECh 3a KOHCyNbTauuei K
YMOSIHOMOYEHHbIM creuuanicTam
Refkar.

MpoBepbTe NUHWIO Ha Hanuuue
NOCTOPOHHUX  NpeaMeToB A0
NOAK/IIOYEHUsT  TEMNI0O6MEHHMKA
K Tpy6onpoBogy. MNepea Hayanom
yCTaHOBKM ybepuTe nopasnblue
OT wu3genusi BCe [AepeBsiHHble
npeaMeTbl, NNacTUK, ynakoBOYHble
petanm  uta. He octaBnsinTe
BHYTpM Tennoo6MeHHUKa
HUKaKUX JKUOKUX BeWecTB A0
cbopku. He octaBnsinte usgenue,
copepatee KMAKOCTb, Ha
OTKPbITOM BO3yXe BO U36exaHue
pucKa 3amep3aHus.



MpuMeHeHue
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Y6eauTecb B 4YMCTOTE CUCTEMDI
0o nogkntoyeHna nsgenusa Refkar.
Y6eautecb, 4YTO Heob6XoAuMble
bunbTpbI yCTaHOB/EHbI "
npoBepbTe ux. [pu  Hanuuum
ypaBHUTENbHOrO 6aka npoBepbTe,
HeT NI BHYTPU HEro rpssum wunm
LPYrux OCTaTKOB.

Mepen 3anyckomMm nsgenuva
yﬁeAMTer, YTO BEHTUJIN OTKPbITbI.

BBoa uv3genua B akcnayatauuto
OCYLLEeCTBNAWTE NOCTEMNEHHO.

Kak TONbKO TENI006MEHHNK
MOSIHOCTbHO 3anonHuTcAa
XXUOAKOCTbKO, MOXeTe 3aKpbiTb

nojarouime KnanaHbl.

Y6eanTech, YTO YNIOTHUTENbHbIE
coeauHennst B nopsagke. OWwn6Ku
B YM/IOTHUTENbHbIX COEANHEHUAX
MOryT MPUBECTU K YyTeukam BO
BpeMs aKCrayaTauum.

OnacHo ucnonb3oBaTb u3genue
3a npegenamuv  JONyCTUMbIX
3HayeHuit OaBneHus,
TemnepaTypbl U pPeKOMEHAYEMbIX
xupakocten. He  ucnonbsyinte
usgenuve BHE napameTpos,
yKa3aHHbIX Ha 3TUKETKE.

MpuMuTe  HeobxofuMble Mepbl
NPeA0CTOPOXKHOCTH, 4TO6bI
NpeaoTBpaTUTL  MOBPEXAEHWs,
KOTOpble  MOMYT  BO3HUKHYTb
BHYTPU Ternnoo6MeHHWKa W3-3a
rMApaBAMYEcKoro yaapa.

Mpn  AAUTENbHONW  OCTaHOBKE,
a TaK >Xe BpPEMEHHOM OTKase
OT  MCMONb30BaHUS  WU3[EeNuA
nepenenTe UK crenTe XWAKOCTb
unm no6aBbTe XMMUYeckue
peareHTbl npeaoTBpaLlatoLLyto
KOPPO3KIo U 06neAeHeHNE.

Mcnonbaynte aHTUdpPU3bI B
n3penusx, 3KCnyaTUpyembix
npu TemnepaTypax HUxXe
TemnepaTypbl 3amep3aHus

ncnonbayemMblix Xugkocten. [na
npeaoTBpalleHns 3amep3aHusi B
oxJlaXJaeMblx BOAOW u3fenusx
TaKk e ucrnonbaynTte aHTUhpu3
WM aHaNornyHble CpeacTaa.

Hwxke npvBefeHa npuMepHas
Tabnuua MCMOMb30BaHNA
aHTMdpU3a Ana BoAbl C y4YeTOM
pvicKa 3amep3aHusi.

Tabnuua sBnseTca NpUMepoM, U
AN MPaBWUIbHOTO  MPUMEHEHUS
Heo6xoAMMO  fdelcTBOBaTb B
COOTBETCTBMM  C  YCNOBUSIMU
UCMONb30BaHus, yKasaHHbIMU
npousBoAMTENAMU aHTUdpU3-
no6aBok. MpoBepbTe TemnepaTypy
3amMep3aHus aHTUdpusa
c NMOMOLLbIO cneumasnbHbIX
N3MepUTENbHbIX npuéopos,
4YTO6bI onpepenuTb, 6bI1710
m MCMNOoSIb30BaHO HY>XHOE
KOJIMYEeCTBO pacTBopa.



11.

12.

T 1.2
3amep3aHuns Mponunex
~-MMUKONb
% Mo
macce
-10°C 18 82
-15°C 25 75
-20°C 32 68
-25°C 37 63
-30°C 1 59

Mocne nw60M UCNoONb3oBaHUK

y6egutecb, 4TO B M3Oenuu
He HabnoaaeTca BUGpaLUiA,
BbI3BaHHbIX BHELUHUMU
npuyMHaMM  UNU  BHYTPEHHUM
NMOTOKOM. Bu6pauuu B
TENN006MEHHUKE MOTyT Bbl3BaTb
TexHUYeckune npo6nembl "

YMEHbLUUTb CPOK 3KCNyaTaunun.

CKOpoCTb  MoToKa W Macca
pacxoja  XWAKOCTU  AOJSIKHbI
HaxoAWTbCA B Npefenax 3HaueHui,
PEKOMEH[0BaHHbIX ANA U3Aenus.
OTK/IOHEHe XapaKTepucTuk
noTtoka OT PeKOMEH[OBaHHbIX
MOXET CTaTb NPUYMHON BUGpaLUK
M B KpaTKMe CpOKM BbI3BaTb
npo6nembl B Tpy6ax. Bubpauuu
MOryT TMpMBECTM K paspbiBam,
TpeLmHam, NOBEPXHOCTHOMY
TPEHMWIO U NOBPEXAEHUIO TPYGHOTO
nyyka.

13.

14,

15.

16.

Mpwn OSIUTENTbHOM
HEUCNnosib30BaHUM AN 3aWuTbl
Tennoo06MeHHMKa OT 06NefleHeHNs
" KOppo3un Heo6xoanMo
npoBecTM Te >Ke Mpoueaypsbl,
YTO MpOBOAATCA W AN HOBOMO
TennoobMeHHuKa. MpumnTe Mepbl
NpeAoCTOPOXHOCTM BO U36exaHne
KOPpO3uK 1 061efeHeHus.

Ecnv  wsgenve  He  6yger
MCnosb30BaTheA KOPOTKMM
nepuvoa BpPeMeHW, Heob6X0AUMO

CNUTb BOAY U BbICYWWUTb Usgenue
WU3HYTPKX NOTOKOM CYXOro Bosagyxa.

Ecnu no Kakum-To mpuymHam
HET  BO3MOXHOCTM  MpPOBECTU
npoueaypbl n3 n.13,
6uonoruyeckmne 3arpsisHeHus,
KOppO3W0 W T, BbI3BaHHblE
3acCToNHON BOJOW. MOXHO
ybpaTb nyTeM nepuofuyecKon

noga4yn noToka BOAbl B Te4dyeHue
HEKOTOpOoro nepuoja BpeMeHu.

MOTOKM  XXMAKOCTU  LOJSIKHbI
6bITb OpraHW3oBaHbl C Y4YeTOM
BO3MOXHOr0 TEMIIOBOro CKayka
BO BpemMsi BCex orepauuii
BKJ/IOUEHWUS UM BbIK/IHOYEHUS.
Henb3a npoBoAWTb npoLenypbl
3anycka " BbIKJ/IHOYEHNS
npm pabouen Temnepatype
noToKa, oTnmMyatoLeincs oT
pPEKOMEH0BaHHbIX NapamMeTpoB.



17. Heobxogmmo BbIPOBHATb
TemnepaTypbl MOTOKOB C MOMOLLbHO
06BOJHOTrO KOHTYpa BO U36exaHne
TEnsoBoro HanpsKeHus. B
usgenusix ¢ Tennousonsuuei
oco6oe BHUMaHwue cnepyet
YyAeNnATb CUTyauusm BHe3arnHomn
OCTaHOBKM M MOBTOPHOrO 3anycka
notoka. B uspenusx, kotopble B
TeYeHne [NUTEeNIbHOro BpemMeHn
noasepranuncb BO3/eiCTBUIO
BbICOKMX  TemnepaTtyp,  MoryT
BO3HWKHYTb Cepbe3Hble TeMnnoBble
yAapbl.

MapameTpbl Mcnonbsyemoﬁ BOAbI

Ons MUHUMMU3aLUn dunanyeckmx
" KOPPO3MOHHBbIX addekTOB,
BbI3BaHHbIX WCMOJIb30BAaHWEM  BOAbI
B KOXYXOTPY6HbIX Ternnoo6MeHHMKax
Refkar, pekomeHgyeTcs  cob6ntoaatb
yKa3aHHble HWKe YCnoBusi. YpOBeHb
pH s LENIOYHOCTb,  XKECTKOCTb,
KONMYeCTBO WOHOB B  BoAe M
TemnepaTtypa UMPKYNsiLMKU SIBAAOTCA
dakTopamMu 06pa3oBaHUA  KOPPO3UU
M U3BECTHSIKA B TernJI006MeHHMKax
W OpYrUX KOMMOHeHTax YCTaHOBKMW.
PekomeHayemble XapaKTepucTukmn
BOAbI A1 CUCTEM OXJTXKAEHUS YKa3aHbl
B Tabnuue Hwxke. HeucnpaBHOCTH,
KOTOpble ~ MOFyT  BO3HWKHYTb B
pesynbTaTe HeCOGMOAEHNUSA YKa3aHHbIX
ycnosui akcnnyataumm BoAbl, «HE
NOONEXAT FTAPAHTUN».
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MoHbl aMMOHUs, cofepxalymecs
B Bogse (NH,) paspywatoule
OEeNCTBYIOT Ha Mefb. 9TU WOHbI-
Hanbonee  BaxHbll  bakTop,
HeraTMBHO BAUSAIOWMIA Ha CPOK
aKcnyaTaumm MefHbix Tpy6. B
BOJlE KaTeropuyecku He [OSIKHO
6bITb NOHOB aMMOHUst (NH,*).

Hanuuume noHos xnopa (Cl) Beget
K 06pa3oBaHui0  ManeHbKux
[bIPOK Ha MOBEPXHOCTU MeAHbIX
Tpy6, BbI3BaHHbIX  KOPPO3WeEN.
[onycTumoe  3HayeHMe WOHOB
xnopa B Boge <10 mr/n.

WoHbl cynbdaTta (SO,?) npusoaat
K KOpposuM U 06pa3oBaHuio
MasieHbKNX npopex Ha
NOBEPXHOCTU MefHbIX Tpy6. WX
KONMYECTBO B BOAE AOSIKHO 6bITb
MeHee <30 mr/n.

Hanuume woHoB dTtopa (F) B
BOfle MNPUBOAUT K KWUCOTHBIM
o6pa3oBaHNAM U KOPPO3UM.
KonuuyectBo UXx B BOAe AOMKHO
6bITb MeHee <0,1 Mr/n.

VoHbI Xenesa (Fe*? 7
Fe*?) B3aMMOJENCTBYIOT
C  PpacTBOpeHHbIM B  Boje
KUCIOPOAOM U MPUBOAAT K
o6pa3oBaHNO Haneta W rpasv B
uHcTannsaumn. MoaTtomy, B BOAe
He [JO/MKHO 6biTb MOHOB XXenesa.
Ecnu konnyectBo pacTBOpPeHHOro
B BOAE KUCOpoAa MeHee 5 Mmr/n,
KOJIMYeCTBO  PaCTBOPEHHOro B
BOAE Xenesa [OJKHO 6biTb TakK
e MeHee <5 Mr/n.



PacTBOpeHHbIi B BOAE KpeMHWiA
cosfaeT  puck  obpasoBaHuA
Kucnotel M kopposuu.  Ero
KONMYeCTBO B BOAE AO/MKHO BbITb
MeHee <1 Mr/n.

CyMMmapHaa  XecTKOCTb  BOAbl
[O/MKHA 6biTb TH>0,5 MMonb/n.
PekoMeHA0OBaHHbIN  NUMUT  Ansa
3HaYeHUs1 CYyMMapHOW XXeCTKOCTU
BoAbl - Mexay 1 mmonb/n n 2,5
MMosb/n. O6pa3oBaHue ocapka
Ha BHELWHeR Wunn BHYTPEHHeWn

MOBEPXHOCTSIX ~ MeAHbIX  Tpy6
MOXeT  OrpaHWuUTb  KOPPO3UID
Ha MefAHbIX Tpybkax, urpas

pofib  3alUMTHOM MNNeHKn. Tem
He MeHee, BbICOKasi eCTKOCTb
BOAbl MpUBefET K 06pa3oBaHuto
YpesmMepHOro KonuuyecTsa
M3BECTU BHYTPU MefHbIX TPy6 u
6yfleT MelaTb MOTOKY BOAbl M
Tennonepeaaye. PekomeHayemoe
CyMMapHoe asnkanuMeTpuyeckoe
TuTpoBaHue Boabl (TAC) - MeHee
<100.

CnepyeTr wusberaTb  CcuTyauui,
CMOCO6HbIX  Pe3Ko  W3MEHUTb
KOnn4yecTBO Kucnopoga B

Bofe. [leokcuaupoBaHue BOAbI
TaKMMM rasamMu Kak asoT MTM
TaK >Ke paspylwuTenbHO, Kak WU
upeaMepHoe HacbllieHue BOoAbl
KUCNIOPOAOM. Takue OTKIIOHEHWs
B KO/IMYECTBE KWUCOpPOAa B BOAe
CTUMYNUPYIOT obpasoBaHue
okcuga meam (Cu20) vysenuyexune
KOMIMYECTBa TBEPAbIX YaCTUL.

Bbicokoe yAesnbHoe
3N1eKTPUYECKoe  COMpPOTUBIIEHUE
BOAbl YMEHbLUAeT TEHAEHLUMIO K
KOppo3un B cucTeme. [oaTomy
peKkoMeHzayeTcs, YTobbl yaesnbHoe
3N1eKTPUYECKoe  COMpPOTUBIIEHUE
BoAbl 6blo 6onee >30 Om/Mm.
OneKTPonpoBOAHOCTb BOAbI
[O/MKHa 6biTb HMWkKe < 20 + 60
MCM/M.

NpeanbHbivi pH Boabl npu 20+25°C
[LOJIXKEH 6bITb Mexay 7<pH<8.



Mpumep Ta6nuubl aHanm3a

MapameTp Eavuuua MeTopg aHanu3a Mpepensb!
nsamepeHua 3HayeHuin

SM 4500 H+ B / 7<pH<8
ONeKTPOXMMUYECKNII MeTox,

LLlenoyHocTb mg/I SM 2320 B / MeTop TUTpOBaHuA 100
AMMOHMW mg/| SM 4500 NH3 B / SM 4500 He pomxen
NH3 C Metoa auctunnauum / npucyTcTBOBaTh

TuTpumeTpruyecKuii MeToA,
Xeneso (Fe) mg/| EPA 200.7 / MeTop ICP OES <5
Propug mg/I SM 4500 F- B / SM 4500 <0,1

F- D MeTop avctunnaumm /
CneKTpohoTOMETPUYECKMNIA METOA,

OneKTponpoBOoAHOCTb  pS/cm SM 2510 B/ JlaopaTopHbiit MeTog  20<..<60

Xnopug, mg/I SM 4500 CI- B / ViogomeTpuueckuii <10
metog |

HacbiweHne mg/I SM 4500 O C / MeTop, =

KUCNOpPOAOM NIOMUHECLIEHTHOrO 31eKTposa

KpeMHuit (Si) mg/| EPA 200.7 / MeTon ICP OES <1

Cynbdar mg/| SM 4500 S04*2-E / <30

Typ6uaMMETpUYECKUin METOZ,

06LLas XKEecTKoCTb mg/I SM 2340 C / TuTpumeTpuyeckuit >0,5
metog ¢ EDTA
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06cnyxuBaHue

Mepuoanyeckn npounanTe
TENN006MEHHUK oT
3arpsisHeHuit cornacHo ero
cneundukaynn. psasb u Hanet
B Tpybkax  Tennoo6MeHHUKa
HeraTMBHO BNUAOT Ha
NPOU3BOAUTENIBHOCTL  U3Aenus.
Bbl MoOXeTe 3aMeTUTb MOTEPIO
[aBfeHNA WKW 3HaYUTesIbHble
M3MeHeHusi paboyero AaBrieHUs.
Mepuoanyeckas yucTka
Heobxoauma  BO  u3bexaHwue
OCJTIOXHEHUSA TeX. 06CNyXMBaHUA
N OYUCTKW. B mMpoTMBHOM cnyyae
MoryT BO3HUKHYTb npo6Kkn
unu obpasoBaHus, Takue Kak
M3BeCTb UTM, U WX ounctka Gyaert
HeBO3MOXHa.

OTcyTcTBUe OUYNCTUTESNBHBIX
npoueayp  MOXET  npuBecTu
K paspbiBaM Tpy6. Kak
pesynbTar, aTo MOXET
npMBECTM K  Heo6XoAMMOCTU
UCMonb3oBaTb METOA  3arsyLuku
Tpy6 Tennoo6MeHHUKa, yTo
nosneyer 3a coboit  noTepu
NpOV3BOANTENBHOCTM. B
3aryLeHHbIX Tpy6Kax co
BPEMEHEM  MOTYT  BO3HUKHYTb
yTeYKM  n3-3a  3ariywek Mo
NpUYKMHE TEnIOBOWM Harpysku Ha
pasnuyHble MaTepuasbl.

OTkpoWTe KPbILLKK
TENNOO6MEHHUKA U OYUCTUTE
BHYTPEHHIOKO MOBEPXHOCTb TPYy6
C NMOMOLLbIO CMeLnanbHON LeTKM-
épwuka. B gononHeHne K aTtomy,
MOXHO [06aBUTb creuunasbHble

XUMMKaTbI, He nopTaLue
Tpy6bl. Ons atoro Heo6xoanMo
NPOKOHCYNIbTUPOBATLCS c
npouseoauTenem XMMUKaTOB,
nméo Bbl3BaTb CTOPOHHIOH0
CepBUCHYIO KOMMaHuto,
cneumanvanpyoLLyrocs Ha

npouenypax OYUCTKHN TakKnmu
crneu. cpeacrteamMu.

Ecnu npu TennoobMeHHuKe
nmeeTcs crneunanbHbli
YKEPTBEHHbIN 3N1EMEHT - LIMHKOBbIN
aHop, He06X0AVMO NPOBEPSATh ero
Npu TeX06CNyXXMBaAHUM Y 3aMEHUTb
Ha HOBbIA MO WUCTEYEHMIO Cpoka
aKcnyaTauum.

=

BbiHbTe  TpyGHbIA  My4yoK U3
Kopryca A1 OCMOTpa U OYUCTKM.
Takum 06pasom Temnnoo6MeHHUK
6yfeT roToB K 06CNYXXUBaAHUIO.

ByabTe OCTOpPOXHbI, AocTaBast
ny4yok Tpy6 U3 Tennoo6MeHHWMKa.
Y6eautecb, 4YTO OHW He 6bln

NnoBpexaeHbl BO Bpemsi
N3BNeYeHNs. [ONONHUTESNBHO,
y6eauTecs, B TOM, yTo
usgenue 06CNyX1BaNoCh

KBanuduumpoBaHHBIM
NepcoHanoM 1 K U3fenuto He 6b11mn
[loMyLLEeHbl MOCTOPOHHUE Nnua.
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10.
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Mpu cHATUM TpyGHOro nyyka He
nepeaaBanTe Harpy3Ky O4HOM Un
HEeCKO/IbKMUM TpybKamM B nyuyKe.
Tak e ucnonbayiTe Kak ornopy
TPYGHYIO pelueTKy, K KOTOpOM
npuKpenaeH  TPYyGHbIA  MyYoK,
W ucnonb3syiiTe  norpysoyHoe
obopyaoBaHue, noAcoeAnHNB
ero K Tpy6HoW pelieTke. Ecnu
HeobxoAnMO noABeCUTbL
TPYGHbIA  NYy4oK C  MOMOLLbIO
nacco, nopBelLnBaiiTe ero co
CTOPOHbl  TPYGHON peLlueTkn U
HanpaBnALLMX Neperopoaok, a He
CO CTOPOHbI TPY6 Tensonepesayn.

He wucnonb3yinte Kptoku, 6Garpbl
UTN ANs NepefBWXEHNUA TPYOGHOro
nyyka. 1o o6opyAoBaHNE MOXET
ux noBpeamnTb. Mocne nasneyeHus
onycTute TPYGHbIW MYy4yoK Ha
NOAXOAALMNA MOHTAXHbI CTON.

Mpn cHATMM nyyka Tpy6 B
KayecTBe OMNOpbl MOXHO TaKxXe
ucnonb3oBaTb  METaNIMYECKYHO
OMOpHYO NAacTuHy. Takum
06pa3om, Ny4yok Tpy6, 06EPHYTHIN
TOHKON MeTannyeckomn
NNacTUHON, MOXHO NEerko CHSTb
6e3 KaKUX-N160 NOBPEXAEHUIA.

Ecnu  Tennoo6bmeHHWK  ponroe
BpemMsi  Haxoguncs B 30HE
TEXHUYECKOrO 06CNY)XMBaHUS 6e3
NpOBEAEHUs KaKuUx-TM6o paborT,
nepes W3BNEYEHWEM TPYGHOro
nyyka W3 Kopryca nocTyyute
Nno KOpnycy MOJIOTKOM, HaHocs
He6onbLne yAapbl. Takum
06pasom 3acTou BHYTpU Koprnyca
YCTPaHATCA W TPYGHbIA  My4yoK
MOXHO 6yeT CBOGOAHO M3BIEYb.

[ns  sawuTtbl yyacTKoB cruba
Ha Tpy6ax HEeo6X0aMMO
MCMOMb30BaTh 3aALUMTHYHO MIIEHKY.

Mpn  CcHATUM Tpy6HOro  nyuka
U-o6pa3Hoit  popmbl  nonoxute
X Ha V-06pasHyl0 AepeBsiHHYH
noAcTaBKy. Ha nosny nyyok MoxeT
6bITb NOBPEXAEH.

He TAHWTE TPYOHbIV MYYOK B KaKyto-
Nn6o cTopoHy. B pesynbTaTte aTOro
Hecyline TpyGKW, MNeperopoaku
M Tpybku Tennonepenaynm Moryt
6bITb JIErKO NOBPEXAEHbI.

Hwxe npuBefeHbl  HECKONIbKO
PEeKOMeHyeMbIX cnoco6os
OYMCTKM Kopnyca u  Tpy6
Tenaonepeayn.

. Kopryc MOXHO NpOMbITb
ropayen Bogon c  pfobaBKoiWi
HeabpasnBHbIX XUMUYECKUX
MOWOLUX  CPEeAcCTB. Mpouecc
OYMCTKM  MOXHO YCKOPUTb U

coenatb 6onee 3bGhEKTUBHBIM
MCMONb3ys LWeTKy. ITUM METOA0M
Nerko yaanseTcsa HaneT 1 rpssb.

. Ecnu npucyTcTByeT
conieobpasoBaHne, €ero  MOXHO
yAanuTb, NPOMbIB YNCTOW BOAON.



15.

16.

. Yuctka MoOXeT
6bITb  TaK e npoBejeHa C
MCnosb3oBaHUin HEKOTOPbIX
cneumanbHbIX XUMUYECKUX
CpeAcTB. Heobxoavmo
NPOKOHCYNbTUPOBATHLCA c
KOMMNaHuen- npoussoauTenem

UYUCTALWMNX CPeacTB, paspeLlleHHbIX
K MCMNOJZIb30BaHUIO.

B HEKOTOpbIX TMnax
Tennoo6MeHHKOB MpyY NPOMbIBKE
MOrYT BO3HWKHYTb AedopmManuu
Ha KOHUax TPYGHbIX MYYyKOB WM
B OpebpeHHbIX  MOBEPXHOCTSX
Tpy6, ecnv TakoBble UMetoTcs. B
Tennoo6MeHHMKax Takoro Tumna
OUMCTKY  CriefyeT  MpOBOAUTH
60/1ee OCTOPOXHO U HE NoBpexaas
pebpuctble nosepxHocTu. [pu
HEOB6X0AMMOCTU AJISt OYUCTKM ITUX
u3genuin cnepyet MCronb3oBaTb
XUMWUYECKUE YUCTALLME CPEACTBa.
CnepyeT  wusberaTb  METOAOB
OYMCTKM  pacrbliuTeneMm  Moj
BbICOKWUM [aB/ieH1eM.

Ecnu cnon Haneta Ans OYUCTKM
CNUWIKOM TOJICTbIA U HE MOXeT

6bITb o4uLleH XUMUYECKUM
cpencTteBoM, TMpuUMeEHUTe MeToq
MeXaHU4ecKown O4YUCTKN

MocTyuynTe MOMOTKOM MO Koprnycy
U3HYTPU W cHapyxu. Ecnu Bam
HY)>XHO MCMOMIb30BaTb CTaMecky,
yb6eanTecb, YTobbl OHa He 6blna
3a0CTPEHHOM Ha KOHUe. TOoM,
4YTO OHO He CNULLIKOM OCTpoe Mo
60KaM C Ha KOH4YuKe. CobntogainTe
npefesibHYl0 OCTOPOXHOCTb. He
nospeauTe TPYGHbIA Ny4YoK wan
Kopryc.

20.

21.

He npoBoauTe 0uYMCTKY TpYy6
napomMm.  Tennosas Harpyska,
BbI3BaHHasA [aHHON npoLueaypon,
MOXET MPUBECTU K MOJIOMKaM,
TpewmHaMm u yTeuykam B TPYGHbIX
COeAUHEHUAX UK CTbIKax.

[ins onpefeneHust NoBpeXaeHHOM

unm pasopBaBLUeics Tpy6bI
ncnonbaynTe crnepyowmne
MeToAbl:

. CHumuTte KPbILLKY
Tennoo6MeHHMKa 7] CHOBa

3aduKkempyinTe TPYGHbIA NYYOK K
pasbeMmy Ha Kopryce.

. Cospaite [aBfieHne B
Koprnyce  Tenjoo6MeHHWKa  C
NMOMOLLbIO BOAbl WM MOXOXeW
Heroproyen XUaKocTy.

+  [lpoBepbTe  BCe  CTbIKM,
CBapHble LBbI " mMecTa
COefIMHeHUn Tpy6oK C Tpy6HOM
peLIeTKon Ha NpeAMeT yTeyek.

Mocne pasBopkn U JeMOHTaxa
Tennoo6MeHHWKa  Ha  9Tane
NOBTOPHOW CGOPKU HEOB6XOANMO
MCMOMb30BaTh HOBblE MPOKIaAKM.

Mcnonb3aoBaHHGEbE
YNIOTHUTENbHbIE MPOKIAAKU He
MOryT 6bITb C)XaTbl MOBTOPHO
N TepsloT CBOK  YMJIOTHAIOLLYIO
CMOCOGHOCTb.

PekomeHAayeTcsi Mo BO3MOXXHOCTH
MCMoNb30BaTh HOBble "
opuruHasnbHble 60nTbl npu
npouesypax C60pKM1 1 AEMOHTaXa.
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MpepocTtepexxeHus

Hu npu Kkakux ob6cToATenbCcTBax
He OTKpbiBaWTe W He ocna6naite
KpenseHna Ha TennoobMeHHKKe, Korpa
OH HaxofuTcs B npouecce paboTbl Un
nop AasneHneM. He npoBopauTe Takue
paboTbl, Kak CBapka Ha U3fenun u He
cBepsMTe ero Apenblo Uan Kakum-nméo
APYrUM  GYPUSIbHBIM  YCTPOWCTBOM.
Takve npoueaypbl MOryT MNpuUBeCTU K
B3pbIBY W, COOTBETCTBEHHO, K TPaBMaMm
UNK cMepTeNibHOMY UCXOAY.

Mcnonbaynte nogbemMHoe
obopyaoBaHue Npu  NepefBUXEHUN
BaLlero Tennoo6MeHHMKa. He
noAHUMaiTe 1 He onyckaiTe nsgenue
€aMOCTOATeNbHO npu nomoLumn
dunanyeckoi CcUnbl. Wcnonbaynte
3alyMTHblE OYKM, Kacku, nepyaTku W
COOTBETCTBYIOLLYIO OAEXAYy BO Bpems
TexHUYeckoro  obcnyxusaHusi.  He
BbIMOSIHAWTE  HWKAKWX  MaHUNynAaLUui
¢ obopyaoBaHMeM, He HageB pabouyto
06yBb. TenecHble MNOBPEeXAEHUs 1
orpaHuyeHve [eecrnoco6HOCTU MOryT
cTaTb  CNeACcTBMEM  HecobnoaeHus
[aHHbIX Mep npefocTopoxHocTy. Refkar
He HeceT OTBETCTBEHHOCTU 3a Takue
cnyyam.

18

W3beraiite
KUAKOCTAMMY,

NpsIMOrO  KOHTaKTa ¢

LUMpKYMpyOWMMU B
TennoobMeHHuke. OHU  MoOryT 6bITb
BpeAHbl  Ans  3po0poBbs.  [Mepea
npoBeAeHneM Kakux-nméo npoueayp ¢
n3fenveM, B KOTOPOM LIMPKYSIMPYeT ras,
yb6eauTecb, 4YTO ra3 O6bln  CTpaBneH
W XpaHWTCs B 6e30MacHOM MecTe.
Ecnu cpeabl B KMAKOM COCTOSIHUM,
He BbIMOSIHAWTE HWKaKMX onepauui

C u3genveMm, He 03HAKOMMBLUMCb
C npaBunamu  6e30MacHOCTM  Mpu
obpalleHnn C  AaHHOWM  XXUAKOCTbHO.

Refkar He HeceT OTBeTCTBEHHOCTM 3a
Kakue-nmbo MNocneAcTBusl, Bbl3BaHHble
HEKOPPEKTHbIMU AENCTBUSIMU.

B npouecce 4yucTku Tennoo6MeHHUKa

BHYTpYU MmoryT HaxoANUTbCS
MeTasI4eckMe 4YacTulbl U OCTaTKM
MORLLNX CpeacTB. Cob6ntopaiite
Mepbl  MPEAOCTOPOXHOCTM,  YTOGbI
ob6esonacutb  ceos. McnonbayiTte
3alMTHbIE OYKM AN 3aWuTbl  OT
xumukatoB.  pyv  HEo6XoAMMOCTYU

MCMOMb3yiTe PecrmpaTopHyto Macky.

He pacnbinsnTe
B Tenjoo6MeHHUK npu pabote cC
BOCMIaMEeHSAOLWMMUCS KUAKOCTAMM
WM MOIOLLMMU PacTBOPaMMU.

cxaTbli  BO3AyX



MpakTuyeckas Mugpopmauvm

Wcnaputenb AOMKEeH
ncnonb3oBaTbCA B
FOPU30HTa/IbHOM MNOJIOXXEHUMN.

Mpwn 3anonHeHUn BOAON
HEeo6Xo0AMMO  CMyCTUTb  BeCb
BO34YX U3 uUsgenus.

Y6enmTtech, TO nepenagbl
AaBNeHuss U apyrve  ycnoeus
aKcnyaTauuy,  yKasaHHble B
Karanore, Co6/t0Aat0TCS.

He ocTaHaBnvBanTe noToK
BOAbl A0 Tex Mop, NoKa XWUAKWIA
XxnafjareHT He O6yfeT cAuT U3
ucnaputens.

Ecnu vcnapuTenb He
ucnonbsyetcs, MOJIHOCTHHO
3anonHUTe U3genve aHTUGpU3om
Tak, YTo6bl BHYTPU He OCTanocb
BO3yXxa, UK MOJSIHOCTbIO CrieiTe
€ero, y6eaMBLLUKCh, YTO BHYTPEHHSS
4acTb cyxas.

PerynapHo nposepsiTe
XMMUYECKMe  CBOICTBA  BOAbI,
LUMPKYNMpYyOLLEN B ucnapurene.
Henoaxopasiymne ycnosusi
MCMONb30BaHUA BOAblI NPUBEAYT K
NoBpeXAeHUo ncnaputens.

Mpwn nageHun
Npou3BOAUTENBHOCTH MOXHO
3anycTuTb CUCTeMy B O6paTHOM
HanpaB/ieHMN Ha KOPOTKOe BpeMsi
ON1S OUUCTKM.

[epxute ncnaputenb BAanu
oT Bmépau,mm N ee BO3MOXHbIX
NUCTOYHUKOB.

He Jonyckante nonaaaHus
MHOPOAHbBIX YacTuL, B BOAY.

Mpn Temnepatype Hwxke 0 °C
ncnonbayinte aHTUhpPU3 .

He ponyckaiTe KkaBuTauun B
Hacoce U BO3Ayxo06pasoBaHus B
cucteme.

He pa6oTtaiiTe ¢ XWAKOCTIMM
npu TemnepaType 6/M3KON, K
TemnepaType Ux 3amep3aHusi.

He npeBblwante [ONYyCTUMbIV
NOTOK BOAbI.

MozBoabl BOAbI LLOMKHbI
6bITb BbIMOJSIHEHbI B
COOTBETCTBMM  C  pa3mepami,
yKasaHHbIM1 B Mozenu
ncnapuTens. HekoppekTHoe
NpUMEHEeHNEe MOXET MPUBECTU K
Hec6anaHCUPOBaHHOMY  MOTOKY
B TennoobmeHHuke. Wcnaputenb
MOXET 6bITb MOBPEXAEH.
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