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COOLING SYSTEM

€ peLeHns Ans
us TpaHcdopMaTopoB

Kyyepenko Mapust HukonaesHa, pykoBoauTenb 0TAENA HAYYHO-TEXHUYECKOH NOALEPKKM
000 «CucreMbl oxnaxaeHnsa»



Pewenve ans TpaHcGOpMaTopHbIX 3aB0Z0B: %
[TpuHumn «Eannoro okHa» ot COOLING SYSTEM COOLING SYSTEM

CucTtema oxnaxaeHus Y :
CKOMMOHOBAHbI 13 3/IEMEHTOB bl BbICTYMAEM 33 UHHOBALIMOHHbIW

PA3HbIX NMPOM3BOANTENEN U HE P MOAX0A ¥ TOTOBbI OCYLLECTBUTD
IMEIOT MPOrHO3MPYEMbIX ~ 3 pacyert, nopbop cucTeMbl

MapaMeTpoB COBMECTUMOCTH. OXNIaX/IEHUA TPaHChOpMaTopa, ee

Wenbranus CO = Tennosbie . ' KOMHOHBI%TOB W U3TOTOBUTb
MCNbITaHUA TPaHCHOpMATOpa : | \ Ka4ECTBEHHOE 000PY/0BAHNE NOJ

Tpeb0BaHMA 3aKa3umKa.

MbI — npou3BoaUTENM BCEX
KOMMOHEHTOB. MbI npoBeieM KoMnsieKcHoe

MCMbITaHWE CUCTEMbI OXJIAX/EHHUS,
130aBYB 3aKa3yuka 0T NPob/IEM ¢
HapyLweHuem paboTocnocobHoCTY
CUCTEMbI I KAKOr0-TO eg
KOMMOHEHTA.

KoMnieKTyHoLLMe CUCTEM
0XNAX/EHNS, NPON3BEAEHHBIE Y
Hac, byAyT CUHXPOHN3MPOBAHDI
MeXZy coboit, yto obecneyut
Tpebyemyto paboTy CUCTEMBI.




Cuctema oxnaxaenus tpancpopmaropos ot GOOLING SYSTEM %

COOLING SYSTEM

Oxnagutens
lLIkad ynpasneHuns KomneHcarop
CUITbOOHHDIIA
: \
JluckoBoii 3aTBOP ‘ J MaHomeTpbl

DunbTp 04nCTKN
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Hacocbl
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u TepmomeTpbl 3
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Beutunsaropbl AN Bo3AYLWHONA

[Iupokuit pasmepHbIi psa paboyero knacca
CUCTEMbI B
0XN a)KAEHMﬂ cepMM AVA Pa3nnyHble Yr/bl aTaku 1 KOIMYECTBO J10nacTelt paboyero Koneca
Kopnyca 13 pa3iinyHbIX METANI0B C KaYeCTBEHHbIM MOKPLITUEM

MeTananyecke Ui niacTKoBbIE JI0MaTKy
Becb kpenex 13 HepxaBeloLLeii MaTepuanos

[MOKMiA NOAX0Z K KOHCTPYKLMK (KPENNeHue, MeTanopyKas,
CasIbHIKM)

KoHTponbHbie nenbitadus 100% Bbinyckaemoii npoayKLmu
CtabunbHag LeHa, He 3aBUCALLas 0T KYpca BaioT
Cpok rapaHTuu — 2 roaa
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Oxnapurenn, macna TGU

Oxnagutenn TCU ans oxnaxaeHnst TpaHcopMaTopHoro
Macna B cuctemax oxnaxaenus tuna AL v HALL
TpaHchopMaTopoB Ha 06BEKTAX HEPIETUKN

Oxnagutenn TCU - Tpybyatbiit TENN00OMEHHMK C
3aKPEN/EHHbIMI HA HEM BEHTUAATOPAMM

MoHoTpyba ¢ HakaTHbIM 0pebpeHnem obecneunsaet
MaKCUMasIbHO IQQEKTUBHbIIA TEMNOCHEM

[opqyee Maco NoAaeTcs BO BXOAHO naTpybok
OX/1afUTENS, MPOXOAMT YEPe3 MaC/SHbIE KaHasbl
TENI000MEHHIKA 1 0XNAXAAETCA BOSAYLLHBIM NOTOKOM,

C03/dBaEMbIM BEHTWJIATOPOM




Oxnapurenn, macna TGU

Tennosoit notok ot /0 g0 200 kBt
Temneparypa Bo3ayxa +40 °C
Temneparypa Macna Ha Bxoge +/5 °C

BbiBEpeHHas COBMECTUMOCTb MATEPUANOB NPensTCTBYeT
NOSAIB/IEHNIO KOPPO3MOHHBIX MPOLIECCOB

KOHCTPYKLMS TenI006MEHHOI CEKLMI MOXET bbITb
0/IHOX0/10BOV 11711 MHOT0X0/,0B0V,
KOIMYECTBO BEHTUNATOPOB — 0T 1 40 3

B03MOXHOCTb NOCTaBKI BLIHOCHOW CUCTEMbI OX/TaXAEHMS




Oxnapurens, macna LTIGU
ANA IOKOMOTUBHbIX
TpaHcgopmaTopos

Oxnagutens LTSU ang oxnaxaeHns TpaHchopMaTopHoro
Macna, UMPKYIMPYIOLLEro B 3aMKHYTbIX CUCTEMAX
0X/IX/EHWS! IOKOMATUBHbIX TPaHCHOPMaTOpOB

[pecTaBnAeT coboit NAaCTMHYATLIN TENI00OMEHHHWK. B
KOpnyce Tenn0006MeHHIKA PacnoNoXeHa MaTpuLa U3
MPOGUANPOBAHHBIX NIACTVH.

B BEPXHIO 11 HUXHIOK YACTb TENN00OMEHHMKA
0CYLLLECTBAAGTCA NOABOA M 0TBOA Macna. K 3aaHei
CTEHKE 0CYLLECTB/SETCS NOABOA W 0TBOJ, BOAHO-
[MKonMeBoro pacteopa. Oxnaxaexue Macna
MPOMCXOAMT 32 CYET TENI00OMEHA MEX Y ABYMS
CPeAaMy YEpe3s CTEHKM NNacTuH

Tennosoii notok go 150 kBt

Temneparypa macna Ha Bxoze +105°C
Temneparypa BoAHO-IMKOMEBOr0 pacTBOPa
Ha Bxoze +60° C




Oxnapurenn, Mmacna TCU-W

Oxnagutenn TCU-W ans oxnaxaeHus
TPAHCHOPMATOPHOI0 Macna CTaLMoHaPHbIX
MEYHBIX 11 CU/I0BbIX TPAHCHOPMATOPOB NpH
MOMOLLL/ NPECHO BOAbI.

TennonpuHAMAIoLLIM 3NEMEHTOM SIBNSETCS
0pebpeHHas Tpyba ¢ anioMUHNEBbIM
0pebpeHuEM.

OxnaauTenb CoCTOMT U3 KOpYCa, BHYTpH
KOTOPOr0 PacnosoXeH TPYOHbIA myyok. K
Kopnycy KpensTcs natpyoku Ang noAsoza 1
0TB0/A OX/1XA0LLEIA BOAbI W ANA NOABOAA U
0TB0/A Maca.



Oxnapurenn, Mmacna TCU-W

TpybHbIV Ny4oK COCTOUT U3 0PEOPEHHBIX
TEN/00TAAOLLX IEMEHTOB U TPYOHbIX PELIETOK

J119 KoMneHcaLuy TEMNEPaTyPHbIX YAJMHEHWIA
0[HA 13 TPYOHBIX PELUIETOK BbIMOIHAGTCS NOABUXHOI

Tennosoit notok 160 kBt
Pacxon Macna — 50 M3/4
Pacxop Bogpl — 20 M3/y
Temnepatypa BoAbl Ha BXo4e +29 00
Temneparypa macna Ha Bxoze +60 0 C




OpebpeHHbie TPYOLI

XapaKTepucTvky opebpeHHbIX Tpyb:
[nuHa: o1 1.5 1 go 24 m.

TonwwHa cTeHok: o1 2 40 12 Mm.
BHewHuin Anametp: ot 2 40 22 cM.

- — [Tapametpbl pebep:
= - MWWNW\‘W“NNN!N\m!Mnummom (1t Tonwmna: ot 0.8 Ao 2.5 mm.
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i BbicoTa: 01 8 410 28 MM.

lWlar: o1 3.6 0 25 MMm.
LY

“WW ) Marepuansl (Hecyuas Tpyba/pebpo):

- AnioMUHMIA/ ANOMUHNIA

- Meab/Mezb

- Meab/AntoMunnia

- Yrnepoaucras cranb/ ANoMUHNIA

- Hepxasetowas ctans/ AnoMuHuiA




Hacocbl npsiMoToYHbIE (0CEBbIE)
M P 20 0 / 4 CranbHoii kopnyc 0912C n paboyee K0neco 13 HepxaBeloLLeil CTau.

Bo3MOXHOCTb M3rOTOB/IEHHS KOPMYCA MX HEPXaBEIOLLEA CTam

Jlonatka MasnoLIyMHas BbICOKONPOU3BOANTESIbHAS C HU3KIAM YPOBHEM
BubpaLm

CneuvanbHas hbopma IonaTki NoMoraeT M30exaTb KaBuTaLm

HanexHblit ABuraTenb no3BosIsieT 066CneynTh 2 1o rapaHTui

[LInpokuit MoeNbHbIA P



Bo3MOXHbI 2 BapiaHTa MaTepuana Kopnyca:
BbICOKOMPOYHbIA YYrYH WK aNlOMUHWEBDI CM/1aB

Hacocbl ueHTpobexubie

AntomMuHneBoe paboyee K0eco

100% KoHTpO/Ib KaYecTBa, MHOTOCTYMEHYATas CUCTEMA
MCMbITaHIA HA TePMETUYHOCTD

PO TOKO HPHEMO-CLEATOMILIX HCHLITANII
ocesoro nacoca CP 100/8

Hacocbl
P-100/8, 63/20

Hacoc LP 35/12 ans
IOKOMOTMBHbIX TPAHCDOpMaTop
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MGI’II:ITEIHVIH BBHTVIJISITOI]OB

CTeH/ N03BOSISIET MCMbITbIBATH OCEBbIX BEHTUNATOPOB AnameTpom 0T 400
10 1000 MM, onpeaensTb BCe TEXHUYECKNE XAPaKTEPUCTUKY, A TaKXe
MPOBOAMTH MCMbITAHNA HA NPOYHOCTD.
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»

[pon3BoaATCA aBTOMATUYECKIE U3MEPEHIA PACX0AA U JaBNEHNA BO3AYXA.
ConpoTuBAEHNE CUCTEMbI UMUTUPYETCA M3MEHEHUEM NOIOXEHMS KNanaHa,
4TO NO3BO/ISIET MOAIYYUTH NOMHYI0 A3POAMHAMUYECKYIO XapaKTEPUCTMKY
BEHTUATOPA. TakxKe NPou3BOAATCA U3MEPEHIA TOKA 1 HANPSXKEHMS
9N1EKTPOABUTATENS.
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Crenz cootsetcTayet Tpeboatnam [OCT, yto noaTBEpXAEHO
COOTBETCTBYHLLMM CEPTUDMKATOM.
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M c " bITa H “ ﬂ H a c 0 c 0 B CTeH/ N03BOJISIET MCMbITbIBATD JIH0ObIE BUAbI MAC/SHBIX HACOCOB,

0NpPeAEeNdTb BCE TEXHWYECKWUE XaPAKTEPUCTUKIA, @ TAKXXE NPOBOAUTD
ClbITaHNA HA TEPMETUYHOCTbD.

1

iw\ f

HDOMSBU,[I,FITGH dBTOMATUYECKME N3MEPEHNA HAnopd 1 pacxoja Macsa.
COI'IDOTMBHBHVIB CUCTEMbI UMUTUPYETCA N3MEHEHWEM [M0JI0XKEHNA
3a/1BVXK, 4TO NO3BOJIAET NOAYYUTD MOJIHYH HANOPHYH0 KPUBYHO HACOCA.
Takxe PoOM3BOAATCA N3MEPEHNA TOKA U HANPSAXEHUA ABUIATENIA HACOCA.

Ctena cooTsetcTsyet TpebosaHuam [OCT, 4o noATBEPXAEHO
COOTBETCTBYIOLLMM CEPTUGUKATOM.

MOKa3aHWA AaTuMKoB

=gy
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MoaepHu3auusa cMcTeMbl 0X1aXAeHUA TPaHCPOpPMaTOpPOB
110 kB mowHocTbto o1 10 MBA g0 63 MBA

=

COOLING SYSTEM

[lotpebHoCTb B yBEMYEHNM Henocrarok TpebyeMbix
yucna notpebutenei v MOLLIHOCTEH /151 KOpPEKTHOIA 3aPY3KN M MOZEDHI3ALI
MOLL{HOCTH TPaHChopMaTopa paboTbl 06HOBNIEHHOMO CHUCTEMbI OXN1XAEHNS 0T COOLING

TpaHchopMaTopa SYSTEM

PexoMeHAaLyMu no yBeMYeHmio

JlononHutenbHas ycTaHoBKa cucTeMbl oxnaxaequs suaa JiLL / npumeHenne KOMOMHMPOBAHHON CUCTEMbI OXNAXAEHUS
TpaHcdopmartopos Bugos: M+1+/1LL / nonHas 3amena cuctembl oxnaxaenus suga [l Ha [



MoepHu3auus cucTeMbl 0XJ1aXKAeHUA TpaHc(OpPMaTopoB

COOLING SYSTEM

Kaxzaomy Tpancdopmatopy Ans noATBEPXAEHMS
TEXHUYECKOW  BO3MOXHOCTM  YBENNYEHMS
MOLLLHOCTH NPOBOAATCS NMOBEPOYHbIE PACYETHI Ha
VBE/IMYEHHYI0 MOLLHOCTbL TPaHcdopMaTopa

3/IeKTPOMarHUTHbIE Pacy&Tbl, onpeaensiome
MOTEPU U HANPSXKEHUE KOPOTKOr0 3aMbIKaHWs
W 3N1EKTPOAVNHAMUYECKNE PACYEThI CTOHKOCTH
06MOTOK K TOKaM KOPOTKOTO 3aMbIKaHusl

TENI0OBbIE PacyéTbl NEPErpeBoB 06OMOTOK, Macna,
0TBO/I0B, MarHUTONPOBO/AA, BbIOOP CUCTEMBI
0XNAX/EHUS W YCI0BHii e paboTbl

PacYETbl Harpy304Hoil cnocobHocTH No
TpeboBanuam [0CT 14 209-97 n nposepka
BBOZ0B M NEPEKN0YATENS HA YBESIMYEHHYI
MOLLIHOCTb

[peumyLecTBa:
HE TpBﬁVET 3dMEHbI BTOPUYHOTO
NOJCTaHLMOHHOTO  00OpyAOBaHMA W
CTPOMTENbHBIX paboT

CPOK MOJEPHM3aLMM TpaHchOpMaTopoB
MEHbLUE YeM PEKOHCTPYKLMA NOACTAHLMM U
M3TOTOB/IEHME HOBbIX TPaHCHOPMaTOpoB

3HaYUTeNbHAA IKOHOMUS PUHAHCOBDIX
PecypcoB

YBEJIMYEHWUE HArpy304HOIA CNOCOOHOCTH
Tpancdopmaropa Ao 20-25% ot
HOMMHA/bHOTO 3HAYeHUs




Hawu KavenTtol

LieneBble 0Tpacs/m NpoMbILLLIEHHOCTH:

MaLUVIHOCTPOMTerIbeIﬁ KOMMniekc

Xumuyeckan U HedptTexmMmyeckas
NMPOMbILWNEHHOCTb

TOﬂﬂMBHO'BHepFeTMHeCKVIﬁ KOMriekc

MeTannypruyeckuii KOMnaekc

AI'pOﬂpOMbILUI'IeHHbIﬁ KOMI1eKC
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B HacTosilIEee BpeMs Mbl 0CBaUBAEM:

TPAHC®OPMATOPbI
[pon3BoauTen, peMOHTHBIE CNYXObI M 3KCNNYATALMOHHbIE CNYXObI

TPAHCINOPTHbIE CUCTEMbI
[lpon3BoauTenn, peMOHTHbBIE C/YXbBbI, 0praHnu3aLyi, BLINOJHAKLLME
TEXHOJI0TMYECKUe onepaviy

CENIbCKOE X03AUCTBO
XpaHunuwa, TenuLibl, GepMbl

XUMUYECKASA W HEGTETA30BAA MPOMbILUTEHHOCTD
XUMOCTO/KME HACOChI 1 BEHTWIATOPbI, 0X1aUTE/N B CMIELMCNIOHEHMH



000 «CucteMbl oxnaxaeHusa»

Kyyepenko Mapus

Pykosogutens oTaena
Hay4HO-TEXHUYECKOU
@ yu.testova@cooling-system.ru AEREE
3 300600 /075
38 90333004 70

PO, r. Tonbatu, yn.
KommyHanbHas, 4. 16A, ctp. 2

0

Tectosa H0nus
PykoBoautens otaena
MapKeTMHIa 1 Npojax

Cnacubo 32 BHUMaHwe
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