INDUSTRIAL CHILLERS
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CHILLER BASICS:

OCHOBBbI XO104MNTIbHON MALUNHAbI:

* Anindustrial chiller is a refrigeration cooling system that is being used to cool a process
application or industrial environment/workspace. An Industrial chiller will typically operate 24
hours a day, 7 days a week and in some applications can be located in a hazardous or coastal
environment.

* There are several main components to an industrial chiller.

lpombiwneHHbI Yunnep Aer9emcs cucmema oxs1axx0eHusi oxnaxxo0eHus, Komopas Ucronb3yemcs 0715 OXr1axx0eHUsI MPUIoXeHuUsI rnpouecca uu
rnpomeiwrneHHou cpede / paboyee ripocmpaHcmeo. [NpombiuwueHHass XornoourbHass MalluHa, KaK rpaesusio, pabomarom 24 Yyaca e cymku, 7 OHel 8 Hederlto, a 8
HeKomopbIX MPUIOXeHUsIX Mo2ym bbimb pacriofnoxXeHbl 8 oracHoU Unu rnpubpexxHot cpeokb!.
Ecmb HECKOIIbKO OCHOBHbIX KOMITOHEHMOS MPOMbIUWIEHHOU X0100UIbHOU MaulUHbI.




COMPRESSOR BASICS:

OCHOBbI KOMINPECCOPHHbIE:

* The compressor is the heart of a refrigeration system. It compresses the refrigerant, which raises the system
pressure and temperature.

* High efficiency scroll compressors are excellent for smaller process cooling loads. They are commonly used in
portable chillers.

* Rotary screw compressors have been used in process cooling applications for approximately 20 years now. This
compressor is unique because it can provide infinitely variable capacity control which helps you maintain
incredibly close temperature control at your process. They are best suited for refrigeration systems in the 50 —

500 ton range.

*  Komnipeccop siensiemcsi cepouem cucmembl oxrnaxoeHusi. OH cxumaem xnada2eHm, KomophklU rnosbiluaem daeneHue 8 cucmeme u
memrnepamypy.
CniuparnbHblie koMmrpeccopsbl 8bicoko2o K/ omnu4Ho nodxodum 05151 Hebosbuwux Hagpy30K rpouyecc oxnaxoeHusi. OHU 06bIYHO UCIONb3YMCcs
8 rnopmamueHsbIx oxsadumersied.
PomauyuoHHbIe 8UHMOBbIE KOMIPECCOPbI bbiNU HAaCMOoSAWEee 8peMs1 UCMOMb3Yemcs 8 NMPUIOXEHUSIX MPOUECC OX1axX0eHUs1 8 meYyeHuUe
npubnusumersnsHo 20 iem. 3mom KOMApeccop sS687151emcs yHUKasibHbIM, OCKObKY OH Moxem obecriedums 6eccmyrneH4yamoe peaynuposaHue
MOWHOCMu, Komopasi nomoz2aem eam r1o0oepKu8amp He8EPOSIMHO MOYHbIU KOHMPOIb memMnepamypbl 8 sawem ripoyecce. OHU fy4Yuwe 8ce20
rnooxo0ssm 0risi Xoro0usibHbIX cucmem, 8 50 - om 500 MOHH.




CONDENSER BASICS:

OCHOBbLI KOHOEHCATOPA:

In the condenser, the heat of the process as well as the heat of compression are removed by a lower
temperature medium, either by air or water.. An air cooled condenser features a coil and set of fans,
similar to a radiator. Air cooled condensers are more common as they do not require any outside
sources (i.e., water) for cooling. Smart Freeze features pre-coated aluminum condenser fins for
prolonged life and enhanced corrosion resistance. We also utilize wider fin spacing than most
manufacturers which helps to reduce fouling and increase condenser life.

B koHOeHcamope, merisioma rpouecca, a makxe merisioma cxamus yoasnsrom rnymem bosiee HU3kou memrepamypbl cpedbl, 1ubo rno e030yxy
urnu ro 8ode .. ¢ 8030yWHbIM Ox/axx0eHUeM KoHOeHcamopa rokasbigaem Kamyuwky u Habop 8eHMUIISIMOPO8, MOXoXuli Ha paduamop.
KoHOeHcamopbi ¢ 8030y WHbIM Oxlaxk0eHuUeM siensomcs 6onee pacrnpocmpaHeHHbIMU, MOCKOMbKY OHU HEe mMpebyrom KaKux-rmubo 8HEUWHUX
UCMOYHUKOB (Harpumep, 800bI) Os1s oxnaxoeHusi. Cmapm 3amopaxkueaHue ocobeHHocmu ripedsapumeribHO MOKpPbIMbIX pebpax KoHOeHcamopa
antoMuHUs 05151 0rumesibHOU XU3HU U MO8bILEeHHOU KOppO3UOHHOU cmotkocmu. Mbl makxe ucronb3yem 6ornee wupoKul uHmepaar riasHuk,
yeMm 60sIbWUHCMEBO rpou3gooumernel, Komopble NoMo2aem yMeHbWUMb 3a2PSA3HEHUE U y8ernu4umb CPOK Cr1ybbl KOHOeHCamop:

’ ~— KoHpgeHcaTtop

OnekTpuyeckoe none
CKOHLIEHTPMPOBAHO MexXay
o6KnafkaMu KoHAeHcaTopa

KoHgeHcarto
p Ha cxeme




EVAPORATOR BASICS:

OCHOBBI UCTIAPUTE]TIA:

* Inside the evaporator, as the process medium is cooled, the refrigerant boils and evaporates, turning into a low
temperature, low pressure vapor.

* Brazed plate evaporators are highly efficient, compact, and constructed of non-ferrous materials. They are less expensive
than shell & tube evaporators and are typically featured on smaller tonnage chillers.

* Shell & Tube evaporators are the preferred design for larger industrial chiller systems. This evaporator is basically a carbon
or stainless steel shell with a tube bundle inside of it. The tubes can be constructed of copper, stainless steel, or
cupro-nickel. The refrigerant passes through the tubes while the refrigerant travels through the evaporator barrel or shell.
This design typically offers slightly lower pressure drop than brazed plate designs and is also capable of being repaired in
the field, if necessary.

. gHympu ucrnapumerisi, makK Kak rpouecc cpedy oxnaxoarom, xrnadazeHm Kunum u ucriapsiemcs, npespauwasicb 8 HU3Kol memrepamype, nap HU3Ko20
asrieHus.

lMasiHble ucnapumenu nNAUMbI OMAUYaKMCS 8bICOKOU 3¢hgheKMUBHOCMbIO, KOMMIaKMHbIMU U U320MOoe/1eHbl U3 yeemHbix Memarinos. OHU Oewesre, Yem
oborioyku u mpy6 ucrnapumernel u, Kak rpasursio, PpasmMeueHHbIe Ha HE6OIbWUX KPYMHOMOHHAaXXHbIX YUIIIepos.
Shell & Tube ucriapumenu s16159F0MCs rPeodrnoYMumMeribHoU KOHCmMpYyKUuU 07151 60sIbUWUX MPOMBIUIIEHHBIX CUCMEM X0r100UsIbHbIX MalwuH. 3mom ucriapumersib
8 OCHOBHOM yernepolda usnu 06oro4YKa u3 Hepxxasetouw,eli cmarsnu ¢ mpy6bHo20 ryyka 8Hympu Hez2o. Tpybbi Mo2ym bbimb U320MoereHb! U3 Medu,
Hepxaserowel cmarnu unu menbxuopa. Koeda xnadazeHm rpoxodum Yepes mpybKu, 8 mo 8peMsi Kak xrnada2eHm rpoxodum Yyepes cmeos ucrnapumerns unu
0b6o0r104Kku. Takasi KOHCMPYKUUS, KaK rpasusio, UMeem HECKOTbKO MeHbUWYH, YeM rnepenad 0asneHusi NasiHbiX KOHCMPYKuUU naacmuH U makxe crnocobeH
PEMOHMUPYEMO20 8 10/1€8bIX YC/I08USIX, 8 Clly4ae Heobxooumocmu. ‘
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Puc 5.1. KoMnpeccuoHHas XOJ0ANAbHAM MaluuHa:
i Be 1h; 2 — KOHACHCATOP; J — KOMIpeccop; 4 — ucnapurens




* Domestic refrigerator allows for a long time to store finished products, the fan built into
the system unit, effectively cools the heart of the computer - the processor. These are
examples of domestic use of various small heat-removing device, industrial cooling also
involves much larger volumes and equipment, and the devices on which it is intended
to carry out an effective heat sink. Industrial cooling answers many questions: how to
keep the summer heat products, how to prevent overheating of valuable equipment,
how to provide the desired comfortable temperature conditions in the poultry farm and
on the factory floor. One fan even very powerful, do not have to do with such volumes,
and because industrial cooling is based on the work of a variety of refrigeration units -
chiller, for example. Chiller - a device for cooling various fluids and including a
condenser, one or several (depending on a developed maximum power) compressor, an
evaporator and a water circuit. Such devices are most widely used in beer production
departments (process provides its cooling), milk processing. for the unit work it is not PucyHOK. MOGMIILHbIN NPOMBILINEHHbIi
only in food but also in the chemical industry; industrial cooling demand and the oxnapnTenk UcnapuTentHoro TuNa Breezair EA 120
production of drugs (pharmaceuticals). ' | i B “ l [T VAN

»  JlomawHutl xonodusbHUK r10380s15iem O51umesibHOe 8peMSs XpaHUMmb 20moeble fpPodyKMbl, 8eHMUIISIMOP,
8CMPOEHHBbIU 8 cuCMEMHbIU 6510K, 3¢bgheKMUBHO oxnako0aem cepoue KoMrbomepa — rpoueccop. 3mo
rpuMepkbl UCMOIb308aHUS 8 Obimy pazHoobpa3Hbix He6ObWUX MernIo0omeodsawux ycmpoulcms,
MPOMBbILIEHHOE OXn1aX0eHue e npednosiazaem HaMHo20 6orbuwue 0bbembl U 06opydosaHus, U mex
npucriocobreHul, 0m KOmopbIX OHO MpuU38aHo OCywecmersmes 3¢hgheKkmueHbIl merninoomeoo. [NpoMbiweHHoe
oxsiaxx0eHue omee4yaem Ha MHO2Ue 80rPOChI: KakK 8 JIeMHIOH Xapy CoXpaHUmb rnpodyKmbl, Kak He ornycmumab
nepezpesa UeHHo20 060pydosaHUsi, Kak obecrnequms HyXXHbIU KOMGOPMHbLIU Merioe8ou pexxum Ha
nmuuyegabpuke u 8 3ago0ckoM uexy. OOHUM 8eHMUIIIMOPOM, daxke 04eHb MOWHbIM, MPU maKkux obbemax yxe
He oboumucs, U MomMomy rpPoMbIWIIEHHOE oxJlaxx0eHuUe 0CHo8aHO Ha pabome pa3Hoobpa3HbIX X0r100UIbHbIX
ycmpoucme — qusnnepos, Haripumep. Hunnep — yecmpotcmeo, npedHasHa4yeHHoe 07151 OX1ax0eHUsl pasiuyHbIX
JXuOKocmeu u eKrroYarouee KoHoeHcamop, 0OUH USTU HECKO/bKO (8 3agucuMocmu om pa3eusaemoul
MakcumasibHoU MOWHOCMU) KOMIPeccopos, ucrnapumerib U 800siHOU KoHmMyp. [1o00bHbIe ycmpoticmea
Haxodsim camoe WUPOKOe NPpUMEeHEHUe 8 yexax o rnpou3sodcmaey nuea (MexHono2u4ecKkull npoyecc
rnpedycmampusaem e20 oxnaxoeHue), nepepabomku monoka. Paboma 0ns yunnepa Haxooumcsi He MosibKO 8
nuw,esou, Ho U 8 XUMUYECKOU MPOMbIUWIIEHHOCMU,; MPOMbILUIIEHHOE OX1axo0eHue socmpebosaHo u rnpu
rnpou3eodcmee fiekapcme (hapmauesmuka).



In the shops and areas where water circulation in the cooling system is not desired, use the installation
with a different principle of cooling - air. In some cases, implemented on the basis of industrial cooling
systems like chillers, water-cooled, it is very difficult. First and foremost is the lack or complete absence
of water necessary for the operation of the system or its high cost. This may be unfavorable climatic
conditions (if not sufficiently insulated pipe, the water expands when it freezes easily "break" like the
pipeline.) This also can be attributed to the lack of necessary for the successful operation of many
storage systems, sewage tank. That's why industrial cooling by air convection cooling could not be better
suited for areas and areas where there is a distinct lack or total absence of water supplies.

B yexax u nomeuweHusix, 20e UupKynsyusi 00bl 8 oxnaxkdarouw,ell cucmeme HexernamersibHa, MPUMEHSIIOM yCmaHOB8KY C UHbIM MPUHUUMOM
oxraxo0eHusi — 8030y WHbIM. B Kakux criy4asix peasnu3osams poMbILUIEHHOE OX/1aX0eHUe Ha 0CHo8e cucmeM, MnoO0bHbIX Yusnepy ¢ 600SIHbIM
oxrnaxo0eHueM, secbMma 3ampydHUMesnbHO. B nepsyto ouepedb 3mo Hedocmamok Usu 0axe co8epuieHHoe omecymcemeue Heobxooumol Orisi
pabomabi cucmembl 800bI UIU e ee 8bICOKasi CmoumMocms. Omo mo2ym bbimb Hebria2ornpusimHbIe KnuMamu4yeckue ycrioeus (ecnu Masucmparib
HedoCcmamoYHO ymerieHa, mo pacuupsouasics rnpu 3amep3aHuu eoda 3arnpocmo “pasopsem” nodobHbil mpy6ornpoeod.) Croda e MOXHO
omHecmu u omcymcmaeue Heobxodumou Oris ycriewHou pabomel MHO2UX CUCMEM XpaHUuuwa-omcemoUlHUKa CmoYHbix 600. Bom noyemy
MPOMbIWIIEHHOE OXTaXXO0eHUEe Ha OCHOBE 8030y LWIHO20 KOHBEKUUOHHO20 OX/1a)XX0eHUS KaK Herb3s yque nooxodum Ons niowaded u
meppumopud, 20e owyu,aemcsi S8CMeeHHbIU HeAOCMarmoK Usu MO/IHOE OMCymcmeue 3arnacos 800bI.



Another embodiment of the system implementing the industrial cooling:
circulation in a closed circuit refrigerant - water with its special cooling devices
- cooling towers. The heat, which takes away from the water equipment,
necessary to dispeln high-power critical facilities (such as nuclear or thermal
power plant) used tower tower. This setup allows cooling a very significant
amount of water, which largely exceeds used by other companies involved in
the role of the number water coolant carrierrse in the environment, and what
are the cooling towers. In all other cases, industrial cooling towers is realized
with the help of fan type or ejection. The principle of operation, even from its
name you can understand fan systems: water is cooled forcibly discharge flow
of cold air. This type of cooling tower is a so-called "dry" (as opposed to the
cooling towers, industrial cooling where possible due to splashing in the water
cooling tower and the resulting intensity of the process of its cooling).

Ewe oduH sapuaHm pabomsi cucmemMebl, peanusyrowel npoMbIWIeHHOe OXaxoeHue: YUPKYUUs no
3aMKHYymomy KOHmypy xnadaz2eHma — 800bl, C OXriaxx0eHueM ee 8 crieyuarbHbIX ycmpolcmeax — 2padupHSIX.
Tenno, komopoe ombupaem om obopydosaHusi 600a, HeObX0OUMO paccesimb 8 OKpyXatouwiel cpede, 0rs
yezo u cnyxam epadupHu. Ha omeemcmeeHHbIx 06bekmax bonbwux MowHocmeu (maKkux, Harnpumep, Kak
amomMHasi unu mensoeasl 31eKmpocmaHyusi) npuMeHsirom epadupHu baweHHO20 muna. Takas ycmaHoseka
rno3eorsisiem oxnaxoambe 8ecbMa 3Ha4umesibHbIl 06beM 800bI, YMO 8 3Ha4UMesibHOU cmeneHu rnpesbilaem
ucrosib3yemMoe Ha UHbIX npednpusimusix Koudecmeso 3adelicmeogaHHOU 8 posu XnadazeHma-Hocumerisi
800bI. Bo 8cex ocmaribHbIX Criydasix MpOMbIWUIEHHOE OX1axX0eHue peanu3osaHo npu rnoMowu epadupeH
B8EHMUJIISIMOPHO20 Mura Usu Xe 3KeKYUOHHbIX. [MpuHyun pabomsi 6eHMUMSMOPHbLIX CUCMEM MOXHO
ysiCHUMb 0axe U3 ee HazgaHusi: 600a oxnaxoaemcs nPUHyoumesibHO HagzHemaeMbIM MOMOKOM XOrT00H020
8030yxa. Takol mun epadupHU OMHOCUMCS K mak Ha3bleaeMbIM “Cyxum” (6 omu4ue om mex epadupeH, 20e
MPOMbIWIIEHHOE OX1axK0eHUe 803MOXHO briazodapsi pa3bpbizausaHuto 8 2padupHe 800kl U 8bI38aHHOU 3MuM
rpoUeccoM UHMEHCUBHbIM ee OX/1aX0eHUeMm,).

PucyHok. LUnpKynaunoHHbIM Hacoc npegHa3HaveH ansa
LUPKYNALUM TennoHocuTens



* However, the most cost-effective types are presented ejection tower that
provides industrial refrigeration with enviable efficiency. Saving electricity
used in comparison with other devices up to twenty percent! In addition,
the lack of a fan in the ejection tower suggests the high reliability of these
devices. A small amount of materials used and a considerable warranty
period of its operation (up to thirty years), and low cost make the ejection
tower type highly efficient device that implements the industrial cooling
business.

*  Haubornee xe 3KOHOMUYHbIMU U3 npedcmasieHHbIX Muros S8/sioMCcs KEeKUUOHHbIE 2padupHU, Y4mo
obecriequsarom rpPoMbILIIEHHOEe oxlaxo0eHue ¢ 3a8UOHOU 3thheKmu8HOCMbH. IKOHOMUS UCMOIb3yemMou
3/1IeKMPO3HepP2UU 8 CpaBHEeHUU C UHbIMU ycmpoucmeamu cocmasrisiem 0o 08adyamu rpoyeHmos!
Momumo amoao, omcymcmeue 8eHMuIsIMopa 8 AKEeKUUOHHOU epadupHe 1o380715em 2080pUMb O
8bICOKOU HadexxHocmu pabombl makux ycmpoutcmea. Marnoe Kornuyecmeo ucrosb3yeMbix Mamepuasnos u
HeMarbIl 2apaHmMUuUlHbIU CPOK ee 3Kcrislyamayuu (0o mpudyamu fiem), a makxe Heborbwasi cmoumMmocms PUCYHOK. DXEKLMOHHBIE FPaAUPHH NPeaHa3HAYeHb! ANs
Oenarom 2padupHHO IKEeKUUOHHO20 muria eecbMa 3¢hgheKmusHbIM yCmpoUcmeoM, peanusyrouum OXNaXaeHWUs TeXHYECKoW BoAbl A0 Tpebyemoit
NPOMbIWITIEHHOE OX/1ax0eHue npednpusimusi. TeMnepaTypbl 3a CHET ee HeNOCPeACTBEHHOroO KOHTaKTa C
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