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02 TexHonormAa T6 C yeHTpanbHbIM MOAKIIOYEHUEM

/ \ — HOBLWIEeCTBO

B OTONMNTENbHOWN TeXHONOIrnn.

Pagvatop W6 C LieHTPanbHbIM NOAKMIOUEHUEM — 3TO PEBOMIIOLIMA B OTOMMUTENb-
HOW TEXHVIKE, HaUMHadA C MPOEKTUPOBAHWA 1 3aKaHUMBadA SKCryaTaLmen. Kaxabin
A€Hb rapaHTVpyeT Bam CamMbli BbICOKMI TEPMUYECKUI KOMPOPT ABNAIOLLMACA
OLHWM 13 BaXKHENLIWX KPUTEPUEB MPU COBPEMEHHOM MPOEKTUPOBAHWN 3AaHNNA.
VIMEHHO 3TOT TEPMMYECKNIN KOMDOPT OTBEYAET 3a XOPOLLIee CaMOYyBCTBIME MOSb-

30BaTenem.

otonneHne —» nomewenne  baroflapA BbICOKOM MOLIHOCTU MNepefAaBaeMoyl KOHBEKLMER, paauatop lé
nepepaya tenna —>» KOHBEKLMA obecrneunsaeTt 6ecr|pepb|BHoe, 6b|CTpO€ oToryieHne nomeweHma 1 onTrMalib-
18 = nyuee pewenve  HyIO OLLYLIZEMYIO TEMMEPATYPY. oM STOM CambiM BaKHbIM ABAETCA HE BPEMA

HarpeeBa CaMOro paanatopa, a MakCrMasibHO 6b|CTpO€ oToryieHne nomMelleHnA.

CBoeo6pa3Han TexHONOrUA B NPUCYTCTBYET B KaX[OM NaHeNbHOM PafyaTope:
HayMHasA C OfHOMAHEBHOrO M 3aKaHUMBAs TPEXMAHEbHbIM.




TexHonorua T6 C UEHTPaNbHbIM NOAKIIOYEHNEM 03

NOBEAUTEJIb
TECTOB

* Pe3ynbTaTbl CepUM UCCNENoBaHNI, MPOBEAEHHbBIX HE3aBUCHMbIM MHCTUTYTOM FHS-Pinkafeld, Actpua 8 2007 rogy.






TexHonorua T6 C UEHTPaNbHbBIM NOAKIIOYEHNEM 05

lmébkaa n as¢pPpekTBHAA

HOBaTOpPCKaA KOHLeNnuusa §6.

PaguaTtopbl 86 C LieHTPanbHbIM MOAKAIOYEHNEM — 3TO 3HaUW-
TeflbHaA Mofb3a B BUAE HOBATOPCKOW TEXHOMOMMM 1 CBOEO-
6pa3Ho, 3aNaTeHTOBAHHOM CUCTeMbl TPYO BHYTPW pagmato-
pa. B EBpone pagvaTop W CUMTaeTCA HaunyyLLM 06pa3Liom
TEPMUYECKOrO KombopTa.

CraHpapTHbIi paguatop  bflarofaps rmokon 1 3GGeKTUBHOM KOHLEeNUMK paavaTopa
- 3aTpaTtbl Ha NlaHMpoBaHMe -lz , 3aTPatbl Ha MaHNPOBaHWE M MOHTaXX YMEHbLLAOTCAH, 13-
- 3aTpaTbl Ha MOHTaX  OEraloTCA OWWOKM, HET ONO3AaHMA B CTOOUTENBCTBE, @ PUCK
- BpeMsA NOAroToBKM CUCTEMbI NoBpeXAeHNA N KOMNYeCTBO peKaMaln — YMEHbLIAeTCAH.
= pacxogsl  JTO COKpPalLaeT BPemsA MOATOTOBKM CUCTEMbI I MUHVIMU3UPY-

M et pacxobl.

Jlyuwee pelueHne Npy NPoOeKTUPOBaHNN,
MOHTaXe 1 SKCnayaTauum
- rapaHTuA TepMnyeckoro Komdopra.




06 Tepmuueckuim kompopT

Ha ~ 10% 6onblue TennoBasA MOLWHOCTb —
ObiCTpee OTOMJIeHNEe NoOMeLLEeHNA.

Brarogapsa ocobeHHON reomeTpuyeckon GpopmMe KOHBEKLIMOH-
HbIX JINCTOB, papnaTop WG AOCTUFAET Camyto HU3KYIO CTOMMOCTb
nepeAaHHON TEMI0BOM MOLWHOCTN CPeAM MOXOXKNX PagnaTopoB
C LieHTPanbHbIM MOAKMOUEHMEM. DTO 3HAUUT, YTO MEHbLIASA MO-
[eSb PaAvaTopa MOXET NepeAaBaThb TaKoe e KONMYeCTBO Tenna.
Bnaropaps sTomy Bbl SKOHOMYTE He TOSIbKO BO BPEMS SKCMlyaTa-

LK, HO yKe Ha CTapTe, B HaYyalie uHBeCcTtnumin.

Tenna yepes KOHBEKLUIO &

|TR20%,

Temnsa Yyepes3 nssiyvyeHun

Bnaropaps BbICOKOW MOLHOCTY NepefaHHo Yepe3 KOHBEKLIMIO
paguatop K6 B COCTOAHUM OUEHb GLICTPO MPOTPeTb BO3AYX
B MOMeLLEHNM (HAanp. Noc/ie HOYHOTO MOHWXXEHVIS TEMMEPaTypPbi)
1 TakyM 06pa3oM JOCTUYb MaKCMMasbHOe YyBCTBO MPUATHOTO
KomdbopTa. OfHOBPEMEHHO COKpALLAeTCs BpeMs paboTbl KOT/a 1
3KOHOMATCSA HaTypasibHble PeCYpCh.

* [Ina Tna 22/610, no CpaBHeHM IO C Ca AV MONYNAPHbBIMY Ha PbIHKE CTaHAAPTHbIMW paanatopamn C LeHTpabHbIM NOAKMOYEHNEM




Tepmnueckunm kombopTt 07

an/IFITHOE HyBCTBO npun CONpnkocCHOBEHUN.

Bnarogaps ogHOBpeMEeHHOMY MPOrpeBY BCEX OTOMUTENbHbIX MO-
BEPXHOCTEN 1 ONTUMa/bHbIM Pa3Mepam BCEX KOHCTPYKTUBHbIX
3/IEMEHTOB, PafMaTop 16 FapaHTUPYEeT coBepLUEHHOEe pacrpe-
JEeNEHNE Temnsla Ha BCEX MOBEPXHOCTAX U nepefaetr Ham OnTu-
MaJibHOE TepMUYEeCcKoe oLylieHne. HeBakHo, B Kakom MecTe Bbl
KOCHETeCb pafmatopa - BCerga OLyTuTe paBHOMEPHOe pacrpe-
[eneHvie Tensna.




08 Tepmuueckum kompopTt

~ 15 % 3KOHOMWM SHEPrun 1 rMbKui cnocob oTtonneHus.

Bnarogapa rmbkomy cnocoby oTonneHUs pagnaTop 13 CKUBET»
BMECTE C XUTeNsAMY 34aHus. B cnydyae oxnaxkgeHuvs B pesynbrate
BEHTUJIALUN AW OTKPBITBIX ABEPEN PaamMaTop ObICTpo pearvpy-
€T 1, brarogaps 3ToMy, OH B COCTOAHMU YAep»KaTb NMOCTOAHHYIO
TemMnepatypy MOMeLleHUs, 0becneunBaioLLyo NPUATHOE OLly-
LEeHMe.

CTaHpapTHbIN pagnaTop

TepMOCTaTVILIECKyPO rOJIOBKY MOKHO YCTaHOBUTb TaMm, rae OABunxe-
HWe BO3ayXa He 6y,£|,€T HapylwaTtb €e NpaBubHYIO pa60Ty. B Toxke
BpemMA, AO0CTaTOYHO HU3KOM Temnepartypbl nogavyn BOAbl, ANA
YMeHbLUEHNA NOTEPb SHEPIrn BO BCeN OTONUTENbHOM CUCTEME.

*B CpaBHEHUN CO CTasbHbIMN pebpuCTbiMM pa




Tepmnueckunm komdopTt 09

Cambiin BbICOKNI NOKa3aTenb KomdopTta.

B cepun TectoB, NPOBEAEHHbIX HE3aBUCMMbBIM WHCTUTYTOM,

FH-Pinkafeld B ABCTpuu, B KOTOPbIX CpaBHMBaAW pa3Hble EBPO-

nenckne Mopeny pagnatopoB, U3rOTOBJIEHHbIE MO Hanbonee

nonynApHbIM TEXHOMOFUAM, 6 otnnuancs rmbKUM Crnoco6om
A paboTbl BO BCeM Anana3oHe MOLHOCTEN N OYEHb XOPOLUMM KO-
abodununeHTom PPD**,

MOBEAUTEJb
TECTOB

KoadopuuneHt PPD (%)

CpepaHee 3HaueHue,
noJsiy4yeHHoe B TecTax
Apyrux mogenen

16




10 KpenneHwue Ha ckobax

LileHTpanbHoe
noakKknr4yeHme

Hawe komnneKkcHoe pelueHne aenaet Bo3-
MO>HbIM MPVUMEHEHWSI HEAOPOTUX U VHTE-
PeCHbIX (MPVHUMas BO BHUMaHVe BHELUHWI
BUA) KPEMNeXXHbIX 3/1EMEHTOB, HE3aBCUMO
OT TOro, YTo OyAem MPUMEHATb: YrioBble
CKOObl, Ab6enn unm KoHconu 6bICTPoro
MOHTa»a.




BO3MOXHOCTb 3aMeHbl CTOPOH 11

coBepLlleHHOe NnoJjoKeHne
TePMOCTAaTUYECKOro BEHTUNA

BbnarogapAa 3anaTeHTOBaHHOMY METOAY
pa3BedeHna Tpy6 KOMMIEKT — TepMocCTa-
Tnyeckaa roJioBka u TepMOCTaTVNeCKVIVI
BEHTWIb — MOXXHO YCTaHOBUTb C MPaBOWN
WAn C NIeBOI CTOPOHbI paguatopa. Mo3xe,
ecny U3MEHUTCA CNOCo6 MCMONb30BaHMA
nomeuwleHnA, KOMNNeKkT MOXHO nepeHecTn
OAHOW CTOPOHbI Ha APYrY!1o.




12 BO3MOXHOCTb BbiOOpa pa3mepa pagmaTtopa

pa3mep pagunaTopa MOXHO BblOpaTb
nocne nHcTanAun Tpye

CerogHA npu MOHTaxke Habniogaetca
TeHAEHUMA, CHayana MWHcTannAauma Tpyo,
a MOTOM — YCTaHOBKA PaauaTopoB. 16 — 3T0
nepBbIl PagnaTop AWMU BO3MOXKHOCTb
BblOpaTb pasmep pagvaTopa Aaxe nocne
YKNnagKku Tpy6 unu nose NOMeHATb €ro Ha
Opyron.




MHOro BO3MOXHOCTEN NOAKNIOUYEHUA

ABa
B OQHOM

3TO AenaeT BO3MOXKHbIM MoAKtoUueHne 6 natpy6-
KOB: pagnatop 6 MOXHO TakXe NPUMEHATb Kak
KOMMNaKTHbI pagunatop 6e3 BeHTunsA. Papgmuatop
IMOXXHO MOAKJIIOUNTL K CUCTEME TaKUM obpasom,
Gro6bl ABa naTpybKa (nogaya v Bo3BpaT) Haxoau-
ICb C OHO CTOPOHbBI UM MO AMAroHanu. Takum
6pa30M, 114 pa3Hbix KOMOVHALWI NOAKIOYEHUS
@AnaTopa CBOANTCA K OJHON! y




14 CoBepweHHbIN NpeaBapuUTEeNbHbIN MOHTAX

NPOCTOWN, GbICTPbIN
N SKOHOMHbIN

Bo3moxHoe pacnpegeneHue Tpy6 6e3 pa-
avatopa. lpombiBaHMe W WCMbITaHWe Ha
repMeTUYHOCTb BCEN CUCTEMbI MOXKHO MPO-
M3BECTW nepef YCTAaHOBKOMW pPagnaTopoB.
MNocne 3aBeplieHNA CTPOWTENbHbBIX U Ma-
NAPHbIX paboT paamaTtop ¥ ycTaHaBMBa-
€TCA Ha CTEHE 1 MOAKIIYaETCs K CUCTeME.

COBEepPLEeHHbIN NpeaBapuUTeNnbHbIN
MOHTAaX




Bo3MOXHOCTb 3aMeHbl TUMA paguatopa 15

NnoCTOAHHAA
nosnuma natpyobkos

OpvHaKoBOe paccTosiHME OT CTeHbl A0
naTpy6KoB MOAK/IOYEHMA paauaTopa.
Mocne pa3Bopku Tpyb6 He TepsieTca mon-
Hoi cBO6GOAbI BbiGOpa TUMa paguaTopa,
npy ofgHOBPEMEHHOM YMEHbLUEHUN pac-
XOAOB Ha NOArOTOBUTE/IbHbIE U U3MepU-
TeNbHble paboTbl.

.

R

l BO3MOXHOCTb 3aMeHbI
TUna pagunatopa




O630p TMNOB N ONMcCaHWe NpoayKkTa 16

PAOUATOP T6

OnucaHue

2000 2400

HauyunHasa ot 40!

X BP 1/2"1 2 x HP 3/4" ueHTpanbHoe noaknioyeHue » Makc. paboyee gaBneHu

OnucaHne npoaykTa n o6bemM NnocTaBKU

OcHoBaHMEM PEBOSIOLIMOHHON KOHLIEMNLMW paavaTopa ~ K ABAAETCS NOAKIOUEHMe paguaTopa K CMCTemMe TOYHO B OCU CUM-

MeTpUn pagnaTtopa. [NookntoueHne ¢ I'IpaBOI7I NAn C NeBov CTOPOHbI TEPAET 3HaYeHNE, MOTOMY YTO 3apaHee N3BECTHO, YTO

NOAK/IOYEeHMe BCeraa HaXO4MTCA Mo CepeanHe paamaTopa.

Pagunatop 16 C LLeHTpanbHbIM NOAKIOYEHNEM

[poayKT MOCTaBNAETCA C YCTAaHOB/IEHHOW Ha 3aBOAE BepXHeWn
peweTKon 1 BOKOBBIMW CTEHKaMK, BEHTUEM, CMYCKHOW MPOGKOW,
3aryLWKON 1 cneumanbHbiM BO3AYXOOTBOAUMKOM B FOTOBOW K MOH-
TaXy W UCMbITaTeNIbHOMY 3amyCKy CUCTEMbI CrelManbHOM YnakoBke
(o 40°C). Pagmatop paboTaeT B OAHO-ABYXTPYOHOM CuCTeme Kak
BEHTUSIbHDBI PagMaTop C LEHTPabHbIM MOAKMIOYEHNEM WAK Kak
KOMMAKTHbIV pagnaTop.

YcnoBusa sKcnayaTtaumm

Bce Mogenu naHenbHbIX pagnaTopoB PaboTaloT NP MakCMManbHOM
Temnepatype 110°C, pabouem gasneHun — 1MlMa (10 6ap) 1 ncnbl-
TaTenbHOM fgasneHnn 1,3 Mla (13 6ap).

MoBepxHOCTb

BbicokoKauecTBeHHOe, 3Konornyecky 6e3onacHoe 2-CoHoe Mok-
pbiTre no DIN 55900. [pyHTOBOYHbIN COW 1 3NEKTPOCTaTUYeCKOe
MOPOLLKOBOE MOKPbITVE C MOCAeAYOLMM OTBEPAEHNEM MOKPbITUS.

MapouHas npoAyKLuA BbiCLIEro KauecTBa

KoHuepH VOGEL&NOOT npeanaraet cBomm KnuneHTam npo-
BepeHHbI OpeHa, COOTBETCTBYIOWMA HAMBBICLUMM CTaHAAPTaM
KauecTBa. [1poV3BOACTBEHHbIE MPOLIECCH BCEX 3aBOAOB KOHLIEPHA
ceptudmumpoBaHbl no ISO. MapameTpbl KauecTBa M MOLWIHOCTK
PaAMaTOPOB HAXOAATCA MOA MOCTOAHHBIM HaA30POM 1 KOHTPOSIEM
BeyLLIMX eBPOMencKMX OpraH3aLmnii.
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LiBeToBaa nanutpa 17
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= Jrelickoe mope Kanpu puHBUY Kanunco Spenbeeiic Anbba MepramoH MacmuH
s VNF 6901 VNF 5901 VNF 6904 VNF 6902 VNF 9901 VNF 9902 VNF 1904 VNF 1903
I
(1]
OV
TenecHbiin AHemoH Baramckuii 6exeBbiii  baHaHOBbIN OnaHenb MaHxaTTeH WnHwwnna Marxonusa
VNF 1905 VNF 1901 VNF 1902 VNF 1907 VNF 7905 VNF 7902 VNF 7901 VNF 3901
Crenna ConHeuHblii 3aKaT Kpokyc Kn-Yacr Anos-cuHuia
VNF 7903 VNF 3902 VNF 6903 VNF 5902 VNF 5903
BexeBbilt 3onortucro- emuyxHo- Ceetnas XKentbliia Xento- OrHeHHo- Py6uHOBBbII
RAL 1001 KenTbin 6enblin C/NOHOBasA KOCTb RAL 1023 nacTenbHbIN KpacHbI RAL 3003
RAL1013 RAL 1034 RAL 3000
BuHHO-KpacHbIi Bopposbin BexeBo-KpacHbIn ManuHoBbIi MypnypHo-  YnbTpamapuHoBbii  CandupoBbiii CuHni
RAL 3005 RAL 3007 RAL 3012 RAL 3027 ¢$uionetosbiit RAL 5002 RAL 5003 RAL 5005
RAL 4007
CuHeBaTo CepoBato Heb6ecHo BbnepHo TemHo- BnepHo- MsaTHoO- Cepebpucro-
-cTanbHom -CUHUIN -CUHUIN -CUHUIN 3eNeHblin 3eneHbli 3eneHblin cepblii
RAL 5011 RAL 5014 RAL 5023 RAL 5024 RAL 6005 RAL6019 RAL 6029 RAL 7001
CuHeBato- AHTpayuTHO- Cepo- KameHucTo- CBetno-cepblin ~ [lbiMmuato cepblii  TymaHHO cepbiii  [lepexofHo-cepblii
cepbin cepbin rpapuToBbiit cepbin RAL 7035 RAL 7037 RAL 7040 RAL 7047
RAL 7015 RAL 7016 RAL 7024 RAL 7030
LLlokonagHbi KpemoBo-6enbiin  CepoBaTo-6enblii Benbin CHeXXHo-6enbiv lycTo-yepHbIn YepHbin Kakao
RAL 8017 RAL 9001 RAL 9002 RAL 9010 RAL 9016 RAL 9005 RAL 9017 RAL 050 40 20
TeppakoTa KanyunHo
RAL 050 60 30 RAL 060 60 20
X
C
- HouHoli KemuyxHo- Cepbiit BexeBbilii 3onotblin OpaHxeBblii CeeTnbii Benbiii
>KEMUYXKHO-CMHUI OManoBo-3eNeHblit anioMUHMI MeTannmk MeTannmnk MeTannmk >KeMUYKHO-cepbiit anioMnHnin
v y: i L L y: i L
E RAL 5026 RAL 6036 RAL 9007 RAL 1035 RAL 1036 RAL 2013 RAL 9022 RAL 9006
CranbHon

VNF 7906
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