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TeMHble U3AYHATEAU
MpuHLuMN paboThbl

HarHeTaloLLLMM BEHTUAATOP @

O  ABTOMATMKA POKAIA U

BbIXOA MPOAYKTOB (4
CropaHms

PedoaektOp ©

@ PYHKUUOHAABHOCTb

fopeAka

[Q30BAs TOPEAKA CO3AQET MAGMS BHYTPMU
M3AyYatoLLLEM TPYObI. [TAGMS HOrpeBAET TPYObI
A0 Temnieparypbl 550—-700°C, B pesyAbTaTte
4Ero B MOMELLLEHMNE BbIAEAIETCSH DHEPIUS B BUAE
MHADPAKPACHOTO U3AYYEHUSA. PAKTUHECKM,
NPOLLECC CrOPAHUS MPOUCXOAMT B 3AKPbITOM
Tpybe.

UsAyyalowme Tpy6bl

BAaaroaaps npoueccy KAAOPM3OBAHHOM
TEPMOODBPABOTKM, TPYObl MMEIOT BBICOKYIO
CTeneHb KOPPO3MOHHOM 3ALLMTBI, KOTOPAS TAKXE
YAYHLLIQET NPOLECC M3AYYEHUS. TypOYyAM3ATOPSI
OMNTUMM3BUPYIOT TEMACMEPEACHY.

PedbaekTOp

PedoAeKTOpPbl HOA M3AYHQIOLLLUMMK TRYDAMM
obecneymBaloT OTPAXKEHUE MHADPAKPACHbIX
AYHEM B pABOYYIO 30HY. YTOObLI 06EecneymTb 370 C
MOKCUMOABHOM DO EKTUBHOCTBIO M MCKAKOYUTD
noTepto TENAQ, PECOAEKTOPLI MOKPbIThI
OAIOMUHUEM, O KOPMNYC pedOAEKTOPA 3AKPbIT
CO BCEX CTOPOH — TOKMM OBPA30M AOCTUTAETCH
CTEeNeHb OTPAXKEHMT A0 95%.

BAQroaQps 30KpbITOM dOOPME, M3AYHAIOLLIME
TPYObl OKPY>KEHbI 30BECOM TEMAOIO BO3AYXQ,
KOTOpas obecneymBaeT AONMOAHUTEABHOE

KOHTOOAA TOPEHMA

@ CmecureAbHas
KOMEPQA C TOPEAKOM

0 TOpLLEBOM LLIMTOK
pedAeKTOpPA
@ U3ayyaroLLan Tpy6a

TEMAO (3TO MOBbILLIAET SHEPro3dD A EKTUBHOCTbL
YCTPOMCTB).

PedoAeKTOPbI BBICOKODADOEKTUBHbIX
M3AYHOTEAEN, TOKMX KOK calorSchwank m
deltaSchwank, Takke MMmeIoT XXAPOMNPOYHYIO
TenaomsoaaLmio (MprumeHseTcs B
KOCMOHQBTMKE).

NMOAOBHO TEMAOU3OAILLMN 3AQHMUS,
M3OAMPOBAHHbIM PECDAEKTOP UCKAKOYAET
HEHY>XHble TENAOMNOTEPMU.

KomnaHusg Schwank npeaAaraet 4 MOAEAM,
KOTOpblEe OTAMYQIOTCH CBOUM KITA:

A. deltaSchwank

B. calorSchwank

C. infraSchwank
(TMN-TMT)

D. novoSchwank
(TMN-TM)




MAGBHAS MOAYAALMUSA
TexHOAOrus ropeHus

HTOObI OOECNEYUTb AOCTMKEHME MOXHO MAEAABHO PENYAMPOBATL
HEODXOAMMOMN 30AQHHOM TEMMNEPATYPSI, MOLLIHOCTb B COOTBETCTBUM C TEKYLLLEM
CUCTEMA OTOMAEHMUS BCETAC NOTPEBOHOCTbLIO 3AAHMS B TEMAE. B TO Bpems,
NPOEKTUPYETCH C Y4ETOM KAMMATUYHECKMX KOK TPOAMUMOHHBIE TOPEAKM TPEBYIOT
YCAOBMM KOHKPETHOTO PENMOHAQ. PENYAUMPOBAHMS MOCPEACTBOM LIMKAOB
BKAKOYEHMS/ BbIKAKOYEHMS, U3AYHATEAU C
Y4uTbIBAS TO, 4TO AHM C O4EHb HU3KMMM MAGBHbIM PETYAMPOBAHUEM MOLLIHOCTM OT
TEMNEPATYPLAMM PEAKM, ODOAbLLIYIO Schwank aBTOMATUHECKM QAQMTUPRYIOTCS K
4OCTb OTOMUTEABHOTO NEPUOAQ CUCTEMA BHELLIHWUM YCAOBMUSA.
OTOMAEHMY PABOTAET C HEMOAHOM
HArPY3KOM. B ra3oBO3AyLLHOM cmeck 0bbeM rasa
1 BO3AYXA MOCTOIHHO PETYAMPYETCH
[MAQBHOE PETYAMPOBAHNE MOLLIHOCTU COrAQCHO MOTPEBHOCTH, YTO obecrneymBaeT
MPEACTABAIET CODOM CAMbIM PA3YMHbIM Hamboaee 3HepProadOFPEKTMBHOE
MeETOA 0B0orpesa, 3CPAEKTUBHbIN U cropanme. Ymucroe. 3D FPEKTUBHOE.

KOMAOOPTHbIN. TOABKO TOKMAM CMNOCODBOM ycrtomymsoe.

MAGBHOE PErYAUMPOBAHME MOLLIHOCTU

Pabota 6e3 CTyneHYaToro PeryAMpoBaHMS

MpenmyLiecTBa TEMHbIX U3AYHATEAEN C MAGBHOU MOAYASILLUEN:
PeryAmpoBaHue obbeMa rasa U BO3AYXA AAR TOPEHUI COTAQCHO TeKYLLLEM NOTPEeBOHOCTH B
TEMNAE YBEAMYMBAET SHEPTOIAPIEKTUBHOCTb MPUOAMIUTEABHO HA 14%.

5 CyLLECTBEHHO MOBbLILLAETCS CPOK CAYXKObl CUCTEMbI OTOMAEHMS, MOCKOAbKY MOXHO COKPATUTb
4ACTbIE LLUKAbI BKAIOYEHMS/ BbIKAIOYEHMS (XOAOAHBIE 3aMyCkM) HA 43%.



HOBUHKA! deltaSchwank — peBOAIOLLUOHHDBIN MOAXOA K
TEXHOAOTMU TEMHOTO UAYHATEAS

99% ce30HHas 3P PEKTUBHOCTDb

E EC-ABMraTeAb C MACGBHbIM
=Ry PENYAMPOBAHMEM MOLLIHOCTH
L S~ 4 COrAQCHO TeKyLLLeM
w NoTPEBHOCTM B TEMAE
ABTOMATMYECKOE
PEryAMPOBAHME COOTHOLLIEHMS
rasa/Bo3Ayxa

fopeaka bluTek ¢
YCTOMYMBOM K BbICOKMM
TEMNEPATYPOAM

KOMEPOWM CrOpaHMS

Modbus-noakAloyeHME

YCTOMYMBBIE K BBICOKMA AN MHTETOAUMK B

TEMNEPATYPAM TPYObI 13 ABTOMATU3INPOOBAHHYIO

BbICOKOKQYECTBEHHOM CTOAM CUCTEMY YMPOABAEHMSA
3AQHNEM

ONTMMMU3UMPOBAHHAOS TEOMETPMS
pedAEKTOPA, MOAHOCTLIO
M3OAMPOBAHHAS C MPOMEXYTOYHBIM
PeEdAEKTOPOM



Delta: MOKCMMAABHASA BbIFrOAQ AASA 3AKA3YUKA

AdbdbekTnBHag ropeaka bluTek ¢ ycTOM4YMBOU K BbICOKUM
TeMNepaTtypam KaMepoun CropaHums

3anaATeHTOBAHHAS ropeAka bluTek npomssoamt
TEMAO B XXAPOMPOYHOM KOMEPE CrOPAHMS U3
Hep>kaBeloLLLEM CTAAM. 3aTEM OHO NepeAdeTCs
M3AYHAOLLMM TPpYOam. CeTyatas CTRYKTYPa
MOBEPXHOCTU DAEMEHTA KAMEPDI CTOPAHMS
obecneymBaeT YHUKAABHOE pPACTpEAEAEHME
TEMAQ M OXACKAEHUE MAAMEHN. PE3yAbTaT -
cokpatleHne NOX A0 47 MI/KBT4 B MPOAYKTAX
CropaHmus.

3OKOHOMMS IHEPropecypCcoB C
NMOMOLLLLIO PEFYAUPYEMOro NoTpebAeHus
ra30BO3AYLUHOM CMeCH

Pabouyme xapaktepmctmkm delfaSchwank moxHo
MAEAABHO OACQMNTUPOBATH K TEKYLLLEM MOTPEBHOCTH

NMpeumyLwiecTtea

CEe30HHA 3P EKTUBHOCTb AO 99% * COFAQCHO
ErP

AyImcCTbiv KIMA A0 83,7%**

NMACBHOE BECCTYNEHIYATOE PETYAUPOBAHME KAK
CTAHACPTHOS OMLIMS

AMAMNA30H MOLLLHOCTM OT 40 A0 100% (noBbiLLEHME

KoMadpopTal).

30MATEHTOBAHHAS ropeAka bluTek

CETYATbIM SIAEMEHT KAMEPBI CTOPAHMS
KAMEPA CropaHUs M3 HEPXKABEIOLLLEM CTAAM

OXACPKAOEMOE CFOPOHME B TOPEAKE U3
METAAAMYECKOM CETKM

FTOPEAKM C YMEHbLLEHHBIM BbIBpOCOM NOX -
BbIOPOC 3ArPA3HAOLLLMX BELLLECTB 47 MI/KBTY

QBTOMATUHECKAS MOAQYA FA30BO3AYLLHOM CMECU

BCErAQ OMNTMMOAbHOE COOTHOLLIEHME Ta3a/
BO3AYXQ, 6€3 M3BbITOYHOrO BO3AYXA, 6€3 NOTEPD
SHEPIM

MOCTOSIHHAS 2 EKTUBHOCTb AAT BCEFO
AMAMNA30HA PErYAUPOBAHMS

BEHTUAATOP C BecLueTo4HbIMU EC-ABUrATEAIMM —

SKOHOMMS SHEPTUM OKOAO 72%
YHUKOABHAS FEOMETPUS PECDAEKTOPRA

KOAOPU3OBAHHbIE TPYOBI

B TEMAE, DKOHOMS DHEPIMIO M1 MOBLILLIAS YPOBEHb
KOMJPOPTA B MOMELLLEHMM. ABTOMATHUHECKAOS
MOAQYA rO30BO3AYLLIHOM CMECK ObecrnedmBaeT
OMTUMCABHOE COOTHOLLIEHME TA3A U BO3AYXA —
TAKMM OBPCA30M YAQETCA M30EXATb M3OBLITOYHBIX
MoTepb BO3AYXA U SHEPIUM.

95% oTpaXaTeAbHble CBOMCTBA

PedoAekTop Kamepbl CropaHus 13AydaTeAs delta
M3rOTOBAEH CTAABHOTO AUCTA, MAQKUMPOBAHHOIO
antommHmem (Feran). C reomeTpmen
pedoAekTopa, Pa3PABOTAHHOM B AQBOPATOPMSX
Fraunhofer Institute, TeMHbIM M3AY4ATEAD
delfaSchwank AOCTUraeT oTPOXKATEABHOM
cnocobHocTn 95%.

Ce30HHaa 2doPEKTMBHOCTL

100%

rTITYY

80%

70%

s MUHKMMAABHbBIE TPEBOBOHWA
[MokaszareAb

MaayuaioLLimi dpakTop

delta delta delta delta delta delta
84%, 310 320 625 635 950 1260

82%

80%

78%
s YQCTMHHAA HOTPY3KO

MOAHGA HOMPY3KA

(* tsmepeHa coraacHo 2015/1188 Ha deltaSchwank 1260U).
(** n3smepeH coraacHo DIN EN 416 Ha deltaSchwank 950U).



calorSchwank, infraSchwank (FfMA-TMT), novoSchwank

(TUU-TM)

@ STAAOH 3HeproachPekKTUBHOCTH

calorSchwank

AOKQ3QHO TbICAYY A3, YTO M3AYHATEAD
calorSchwank 9BAS€TCS OAHMM M3 CAMbIX

20 EKTUBHBIX TEMHbIX M3AYHOTEAEMN.
AOCTYynNHbIE MOLLIHOCTM OT 15 A0 120 kBT
AEAQIOT €0 MPUIOAHBIM AAS MPOMBILLAEHHOTO
M KOMMEPYECKOTO MPUMEHEHMUS, B AOTUCTUKE,
A TAOKXKE AAS MCMOAb3OBAHMUS B CMIOPTUBHBIX

M KOHLLEPTHBIX 30AQX. B OTAMYME OT OBbI4HbBIX
YCTPOWMCTB, FOpPEAKA m3aydaTeas calorSchwank
MMEET MACBHYIO MOAYAALMIO MOLLIHOCTH B
KavecTtse 6a30BOM OMuUMM, 3TO obecnedmBaeT
3KOHOMHOE U AOATOBEYHOE MCMOAb3OBAHME
yCTpOMCTBA. M3Aay4yaTeab calorSchwank
M3rOTOBAMBAETCS B FepMAHUM. TEMHbIM U3AYHOTEAD
coyeTaeT B cebe paBHOMEPHOE ropeHUe,
MPOBEPEHHYIO KOHCTPYKLMIO U3AYHAIOLLIMX TRYD
M MOAHOCTbIO M3OAMPOBAHHBIE PECDAEKTOPDI.
Takmm oBpPA30OM, YCTPOMCTBO rAPAHTUPYET
BbICOKYIO CE30HHYIO DHEPTOdPFEKTUBHOCTD,
M1, COOTBETCTBEHHO, AQET 30METHYIO 3KOHOMMIO

calorSchwank

Kaponpo4Has TENAOU3OAILLMS e
pedbaekTopa _f e
B | -

MpeumyLLecTsa

infraSchwank
(TMU-TMT)

SHEePrM No CPABHEHMIO C OObIYHbIMM
OTOMUTEABHBIMW CUCTEMTMM.

infraSchwank (TUU-TMT)

M3nyqyateab TMN-TMT yCTOHOBAMBAET
3KOHOMMYECKMIN OTPACAEBOM CTAHAQPT AAS
msAydarTeaem Schwank. OTAMYME M3AYHATEAS OT
calorSchwank B Tom, 4to pedoaektop NUN-TMT He
M3OAMPOBAOH.

novoSchwank (TUN-TM)

Cepus TMN-TM — NPAKTUYHBbIE U HOAEXHbIE
ra30Bble MHAPPAKPACHbLIE OBOrPEBATEAM.

OHM OTAMHAKOTCSA MPOCTOM KOHCTPYKLMEMN,
BKAIOYQAIOLLLEM AOATOBEYHbBIE KOMMOHEHTbI, TAKME
KQOK, K IPUMEPY, HArHETAIOLLIMIA BEHTUAATOP.
Kpome toro, cepus TMN-TM npmsaekaet
MAEAAbHBIM COOTHOLLIEHMEM LLEHOA/MOLLLHOCTD,
4TO 0BEeCcneymBaET HM3KME PACXOAbI HO €ro
nprobpeTeHme.

novoSchwank (FrMin-
™)

MpenmyLLLECTBA MpenmyLLecTsa
" CE30HHO9 2 EKTUBHOCTb = CEe30HHAs 3 EKTMBHOCTb " CEe30HHOS 3P EKTUBHOCTb
A0 87,3%* AO 82,7%* A0 70%
= AyumcTbiv KMA 70,8%** = AydmcTbin KMA 60,2%** = AyamcTbiv KMNA 52%
" MAQBHQAOA MOAYAALLMA * TMAOBHQAS MOAYAALLUA - y.AOGHC]?I M HOAEXHAS

* MOAHOCTbIO
M3OAMPOBAHHbIN

pedAeKkTop

KOHCTPYKLLMS

(* mamepeHa coraacHo 2015/1188 Ha calorSchwank D5S0/M+U / TUA-TMT 50/M+L).
(** msmepeH coraacHo DIN EN 416 Ha calorSchwank D50/M+U / TUN-TMT 50/M+L).



fropeaka Whisper-Jet

C—)) Fropeaka Whisper-Jet Ha usaydareaax calorSchwank/TUU-TMT/TUU-TM

becLuymHas ropeaka Whisper-Jet Gbiaa Bce ropeAku TeMHbIX M3AydaTeaen Schwank

PA3PABOTAHA CMELIMAABHO AA HYXKA 3AKA3YMKA U OBOPYAOBOHbI PA3bemom ModBus B KaHeCTse

OMTUMM3UPOBAHA AAT MOAOTOKCHMYHOTO ©a30BOM ONLMM. B KOMBMHALLMM CO CMELIMAABHO

M pecypcocOeperatLLLEro CropaHma PA3PAOOTAHHOM CUCTEMOM YMPABAEHMS

FA30BO3AYLLIHOM CMECH. otonaeHrem SchwankControl Touch, oHm

3ANATEHTOBAHHOE COMAO ropeAkn obecneimsaeTt 0BEeCnEeYMBAIOT MHAMBMAYOABHOE PETYAMPOBAHME

O4EHb AAMHHOE AOMMHOPHOE MACMS U KQDKAOTO M3AYHATEAR, CHUTLIBAHME COOBLLLEHMI

PABHOMEPHYIO TEMAOMEPEAQHY M3AYHQIOLLLEN O HEUCMPOBHOCTIX M AMATHOCTUHECKOE

TOYOE. OBCAY>KMBAHME. DTO TAKKE MPOUMEHUMO K MOAEAM
deltaSchwank.

@ MpuHuun pa6oTbl ropeAku TMU-TM/TUU-TMT/calorSchwank

[C130BbIA IASKTROMQTHMTHBIA

KAGRQH Baok poxura ¢

ACTHAKOM HOAMHMA
NAQMEHK

ParcHeU

ACNOAHMTE ABHBIM
[ NOACOC BO3AYXT
Z
; —r—
]
[ it \ =i
. 09 ib
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@
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Conao ropeaki / i \
CmecurensHas Conno
Kamepa
Peae nepenaag Kepamuyieckas
ACBASHMA NAKTEQ

Fasoeo3AyLUHOR
HarHetawmia CMECH
BEHTMASTOD



CucTtema oTBOAQ NMPOAYKTOB CroOpaHus

TunNbl CUCTEM OTBOAQ NPOAYKTOB CTOPQAHMSA

MbI BBITOAHSEM PACHETBI CUCTEM OTBOAC MPOAYKTOB CTOPAHMS, KOTOPbIE YYUTHIBAKOT
MHAMBUAYOAbHBIE OCOBEHHOCTH KOHKPETHOTO MOAMELLLEHMS.

@ MHAUMBUMAYOAABHOS CUCTEMA OTBOAA
NPOAYKTOB CTOPAHMUS, BO3AYX AASl TOPEHUS
cHapyXu (cuctema LAS). Tun C

B 3KOHOMMS IHEPTUM 30 CHET
NPEABAPUTEABHOTO HArPEBA BO3AYXO AAS
ropeHms

YUCTbIM BO3AYX AAS TOPEHMS CHAPYXM
OTCYTCTBME MPOOAEM C 3ArPSI3HEHHbBIM
BO3AYXOM M3 MOMELLLEHMS

AAMUHUM AU HEPXKABEIOLLLAS CTOAb

@ MHAMBUAYAABHOS CUCTEMA OTBOAA MNMPOAYKTOB
CropaHus, BO3AYX AAl FOPEHUSA U3 MOMELLLEHMS.
Tun B

B QAIOMMHKMU MAM HEPXKOABEIOLLLAS CTAAb

@ Cucrtema oTBOAQ NPOAYKTOB CTOPAHMUS OT
ABYX U3AYHATEAEH

E  BAPMAHT C OAHMM BbIXOAOM HO KPBbILLY OT
ABYX YCTPOMCTB

B C 3000pOM MAM Be3 3a60pa BO3AYXA AAS
FTOPEHUI CHAPYXXKM

B QAIOMUMHUM UAM HEPXKABEIOLLLAS CTAAb

@ KOAAEKTOPHAOS CUCTEMA OTBOAA MPOAYKTOB
cropaHusa. Tun F

_i CuCTema yAQAEHMs
i MPOAYKTOB CropaHms

= OObEAMHSET AMHMU OTBOAQ MPOAYKTOB
CropaHUsA TEMHbIX M3AYHATEAEM B OAHY
CUCTEMY

B OAMH Y3EA NPOXOAQ YEPE3 KPbILLY

B COKPALLIQET 3ATPAThl HO O4YMCTKY
AbIMOXOAQ

B HOAEXHAs, 6e3 KoHAeHCaTa




TexHOAOIrMsa KOHAEHCauum

Mpwbopsl tetraSchwank u hybridSchwank
OBObEAMHAIOT PEKYNEPALMIO TEMNAQ U MCTMOAB3YIOT
SHEPIUIO NMPOAYKTOB CTOPAHMA.

DFDEKTUBHbBIE TEMHbBIE U3AYHATEAM SChwank

N MHTEAAEKTYOABHOE YMOOBAEHUE CUCTEMOM
OTOMAEHMS B MOMELLLEHUM C DAPADEKTUBHOCTHIO
A0 110%.

tetfraSchwank i

A. tetraSchwank

tetraSchwank MCNOAb3yET OCTATOYHYIO SHEPIUIO
MPOAYKTOB CrOpaHMe. LleAb pa3paboTimkos
KOMMaHWM SChwank: pekynepaums Tenaa 6e3
MPOMEXKYTOYHOTO HOCUTEAS, HEMOCPEACTBEHHO
Ha obbekTe. C MPUCOEAMHEHHOM HAMPY3KOM
MAKCUMYM 50 KBT, OH MCMOAB3YET TEMAOBYIO
SHEPTUIO, COAEPXKALLLYIOCS B YAOASIEMbIX
MPOAYKTAX CTOPROHUS, M MOAQET €€ OOPATHO B
3AQHME.

C tetraSchwank TeXHOAOTMIO KOHAEHCALMM MOXXHO
COBMECTMTb C MOACQHEMN CBEXKETO BO3AYXA CHARYXKM.

Cucrtema peKkynepaumm Tenad

Pekynepaums Tenaa ¢
HOMPEBOM BO3AYXO
nomMmeLLLeHKE

Pekynepaums TENAG C HArpesom
HARYXKHOIO BO3AYXC

B. hybridSchwank

MNoao6Ho tetraSchwank, hybridSchwank
MCMNOAb3YET OCTATOYHOE TEMAO, COAEPXALLLEECH
B MPOAYKTAX CrOpaHUs. [OAYy4EHHOE TEMAO
(rops4yto BOAY) MOXHO AETKO MOAQTb HA

APYrme TEXHOAOrMYEeCKMe npoLeccsl (oborpes
NOMELLLEHUS MAM BOAQ AAS TEXHUHECKMX HYXKA).

NpeumywiecTsa tetraSchwank,
hybridSchwank

B UICMNOAb3OBAHME SHEPTMM MPOAYKTOB CTOPAHMS
W pekynepaums

B 5P PEKTMBHOCTb AO 110% B KOMOUHALLMM
C 2P P EKTUBHBIMM CUCTEMOAMM TEMHbIX
n3AydaTeaem Schwank

3

hybridShwcmk

MoakAOHEHE
TEMHOIO M3IAYHATEAR

TenACOBAMEHHMK 13

@ HE‘DXOBE}DLI_LEI;I CTaAm
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BEHTUAATOD NOACHM BO3AYXT AAR PEKYNEepALMM TEMNAC
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TeMHbIN U3AYHATEAD

deltaSchwank

AyHLIMU TEMHDBIN U3AYHATEAD B MUPE
OyeHb
HU3KUHA

calorSchwank

YHMBEPCAABHOCTbH

infraSchwank (F'MU-TMT)

OTpacAeBoi CTAHAGPT w

novoSchwank (F’MA-TM)

MpocToTa u adbbeKTUBHOCTL




B Ce30HHAad 2d0dOEKTMBHOCTb AO 99%*

® AyumcTbin KMA 83,7%**
47 Mmr/kBT1-4 NOXx

B MAGBHOS MOAYAILMA B Ka4yecTBe OA30BOM
onumm

(*M3amepeHa coraacHo 2015/1188 Ha deltaSchwank 1260U)
(** M3mepeH coraacHo DIN EN 416 Ha deltaSchwank 950U)

B CEe30HHA 3dpFEKTUBHOCTL AO 87,3%*

= AyumcTeii KMNA 70,8%**

B 132 mr/kBT4 NOx

B [ACBHOS MOAYASLLMA B KOHECTBE ©A30BOM
onumm

(* U3smepeHa coraacHo 2015/1188 Ha calorSchwank D50/M+U)
(** M3smepeH coraacHo DIN EN 416 Ha calorSchwank D50/M+U)

B Ce30HHAas 93 dEKTUBHOCTb AO 82,7%*
AymcTbin KMA, 60,2%**

B 133 mr/kBT4 NOx

B [AQBHOS MOAYASILLMA B KOYECTBE
AOTMOAHUTEABHOM OMLLMM

(*M3mepeHa coraacHo 2015/1188 Ha MMIN-TMT 50/M+L)
(** UsmepeH coraacHo DIN EN 416 Ha TMU-TMT 50/M+L)

B Ce30HHad 900dEKTMBHOCTb AO 70%
= AyumcTbiv KMNA B cpeaHem 52%
B YAOBHAOS M HOAEXHASN KOHCTPYKLMS

deltaSchwank

0% CeaoHH0a 3COCheKTBHOCTE

calorSchwank

87 3% coaoeas e BHOCE

infraSchwank [FTMMN-TMT]
82,7% ce30HHaR SchdeKTHUBHOCTE

novoSchwank [FTMN-TM]
CEe30HHas S0OdPEKTUBHOCTE AC 70%




deltaSchwank

@ Bawwu npeumyLLecTBa:

B CE30HHAN 2P EKTUBHOCTb AO 99%*

O4eHb
HU3KUHA

B BbICOKOOTPOXKALLIMN PECDAEKTOP C
KO PULMEHTOM U3AYHEHUA AO 83,4%

5 B KOPMYyC PedOAEKTOPA MOAHOCTbIO
TEMAOM3OAMPOBAH, 4TOOBI
MUHUMM3UPOBATb KOHBEKTUBHbIE
/’ TenAonoTepu
B YHUKOAbHQOS rEOMETPUS PECDAEKTOPA
(oTpaXKaATEABHOS CNOCOBHOCTL 95%)

® NAGBHOE BEeCCTyneHYaToe PEryAMpPOBAHME
B Ka4yecTse 6a30BOM OMLMM

= AMQAMA30H PENYAMPOBAHMA MOLLIHOCTUK OT
100% A0 40% COrAQCHO NOTPEBHOCTH B
Tenae

®m BO3MOXHOCTb MOAKAIOYEHUS YEPES
ModBus AAS ONTUMM3ALMK YIIPOBAEHMS U
MOAYYEHMA OOPATHOM CBA3M

m AO 55% meHblue NOX (47 mr/ KBT4) 1 A0
20% meHbLue CO2

Ce30HHaa 3 b eKTUBHOCTb*

310U 320U 625U 635U 950U 1260U

HOMMHAABHOS TEMAOBAOS

ek 10,0 20,0 25,0 35,0 48,0 58,0
MOLLLHOCTb (KBT), Hi
MUHUMOABHOS TEnAOBaS 75 10.0 125 17.5 250 290
MOLLLHOCTb (KBT), Hi
Tenaosom KA, Hi (%),
HOMMHAABHASA MOLLIHOCTb ?6.3 s 721 89.8 1A e
Tenaosom KIMA, Hs (%),
MMUHUMAABHASA MOLLLHOCTb 86.8 832 83,0 €0y ez 0.1
AyavcTEERERTh (7). 80,9 80,6 82,2 83,2 82,0 83,4

MUHUMOAABHAOA MOLLIHOCTb

AysamcToiv KMA, Hi (%)
HOMMHOABHOS MOLLIHOCTb

* Mamepera coraacHo DIN EN 416 B ucnbsitateAbHOM AaBopatopum DVGW
**Hi - HM3LLAR TENAOTA CrOPAHMSA ra3a, Hs - BbICLLIAS TEMNAOTA CrOPAHMS ra3d



MuHUMaAbHOE NMPUCOEAUHUTEAbHOE AABAEHUE

MpupoaHs ras H

MprpoAHbIn ras L

MponaH

1500 Ma

2000 MNa

4000 Na

2000 Na

3000 Ma

4000 Ma

Pasmepbsi deltaSchwank

595

HammeHoBaHMe 310 320 625 635 950 1260
MOAEAU

Pasmepsl

A (MM)

B (MMm) 3184
C (Mm) 3810
Macca (kr) 114

HOMUHAABHOS TEMNAOBAOS

Harpyska (KBT) e
Pacxoa npupoaHoro rasa H/G 150
20 (m3/4)* ’

Pacxoa nmpupoaHoro rasa L/G 25 117

(M3/‘-I)**
Pacxoa nponaHa L/G 31 (kr/4)*** 0,78

MakcHMmaAbHOE AGBAEHME
MOAKAIOYEHMS (MPUPOAHbIN ra3/
nponaH) (Ma)

[NOAKAOHEHME AAF MOAQHM
BO3AYXQA / YAQAEHMUS MPOAYKTOB
CropaHus (Mm)

MNoTpebAIeEMAN SAEKTPUYECKAS
MOLLIHOCTb (BT)

CreneHb 30LLMTbI

[MoAKAIOHEHME FTA3a (HAPY>KHAOS
pe3bba)

[MNapameTpbl SIAEKTPOCETH
3axkuraHme / KOHTpOAb

30

* Hi=9,97 KBT-4/M3 ** Hi=8,57 kBT-4/M3 *** Hi=12,87 KBT-4/KrI

626
6102 92130 12065
6728 9756 12681
181 186 254 326

20 25 35 48 58
2,00 2,51 3,51 4,81 5,82
2,33 2,92 4,08 5,60 6,77
1,55 1,94 2,72 3,73 4,51

6500
100
45 55 75 175 300
P20
R1/2" R3/4"
230B/50 T ~

KOHTPOAb MCKPOBOrO 30XKMUIAHUS M MOHM3ALMM C MOMOLLLLIO

GABTOMATHUHECKOTO YNPOABAEHUA FOpeAKOﬂ



calorSchwank

@ Bawwu npeumyLLecTBa:

® CE30HHAS 3G EKTUBHOCTb AO 87,3%*

B KAPOCTOMKMIA AAKOMUHU3UMPOOBAHHBIM,
MOAHOCTBIO TEMAOU3OAMPOBAHHbIM
pedAEKTOP C KOSAODUMUMEHTOM
n3nydeHmns Ao 70,8%

B MAGBHOA MOAYAALLMA KOK ©a30Bas onLMs
BO3MOXHOCTb NMOAKAIKOHEHUA HEPES

B ModBuUS AAS ONTUMM3ALLMM YIIPABAEHUS U
MOAYYEHMA OBPATHOM CBA3M

Ce30HHaa 3 PEeKTUBHOCTb*

HOMMEHOBOHUME MOAEAM 15/1 15/ 20/1 20/ 30/1 30/ 40/1 40/  50/1 50/ 60/1 60/
L M+L L M+L L M+L L M+L L M+L L M+L

HOMMUHOABHOS TENAOBCS

MOLLIHOCTb (KBT), Hi** 150 150 19,0 19,0 290 290 39,0 390 490 490 600 60,0

MWHUMAABHOS TEMAOBQS
MOLLHOCTb (KBT), Hi

Tenaosom KMA, Hi (%),
HOMMHOABHAS MOLLIHOCTb
Tenaosom KIMA, Hs (%),
MUHUMOABHOS MOLLIHOCTb

Ayumctein KMA, Hi (%),
MUHUMAABHOS MOLLIHOCTb

AFIACTEIA A, T (7] 66,5 685 68,1 70,9 69,6 685
HOMMHAABHOSA MOLLLIHOCTb

Ce30HHaa 3 PEKTUBHOCTb*

HammeHoBAHME MOAEAMU 15/1 15/ 20/1 20/ 30/1 30/ 40/1 40/  50/1 50/ 60/1 60/
U M+U U M+U U M+U U M+U U M+U U M+U

/ 11,2 / 14,3 / 22,0 / 30,0 / 38,0 / 48,0

902 920 90,1 90,1 902 902 902 902 91.1 9211 91,6 91,6

81,3 813 812 812 81,3 81,3 81,3 81,3 821 821 825 825

672 672 702 702 698 698 727 727 714 714 702 834

HOMMHOABHOS TEMNAOBOS

) 150 150 19,0 19,0 290 290 39,0 390 490 490 600 60,0
MOLLLHOCTb (KBT), Hi

MUWHUMQABHAS TEMAOBQS
MOLLHOCTb (KBT), Hi

Tenaosom KIMA, Hi (%),
HOMMHOABHAS MOLLIHOCTb

Tenaosom KIMA, Hs (%),
MUHUMOABHAS MOLLIHOCTb

Ayumctein KMA, Hi (%),
MUHUMAABHOS MOLLIHOCTb

AysmcTei KMA, Hi (%) 63,7 65,1 68,5 64,6 69.0 68,8
HOMMHOABHAS MOLLIHOCTb

* mamepeHa coraacHo DIN EN 416 B ncnbitatreAbHoM aAabopartopum DVGW
**Hi - HM3WOY TENAOTA CrOpAaHUs rasa, Hs - BbICLLIAR TEMAOTA CrOPAHMS ra3a

/ 11.2 / 14,3 / 22,0 / 30,0 / 38,0 / 48,0

920 920 914 914 914 914 906 906 912 912 91,2 912

829 829 823 823 823 823 81,6 81,6 822 822 822 822

65,3 653 668 668 702 702 663 663 708 708 70,6 706



MuHMMaAbHOE NPUCOEAUHUTEABHOE AQBAEHUE Pasmepesl calorSchwank L

MoMPOAHBIF a3 H 1500 Ma 2000 Ma E # % h
MpupoaHbIM ras L 2000 Ma 3000 Ma o
L B A |

Mponan 4000 MNa 4000 Ma

c

Pasmepsl calorSchwank U Pasmepsl calorSchwank LL

"FIEESESEEL

c

Hammenosanme | 15 | 20 | 30 | 40 | &0 60 [15]120| 30 40 50 60 80 | 100 | 1260
MOAEAU U U U U U U [ L L L L L LL LL LL

Pasmepnl

A (MMm) 502 502 502 502 502 502

B (Mm) 3138 4628 6188 9088 12138 13628 6100 9150 13620 18000 19570 13620 18000 19490
C (Mm) 3640 5130 6690 9590 12640 14130 6602 9652 14122 18470 18502 20072 18940 20430
D (mm) 345 345 345 345 345 345
Macca (kr) 68 95 119 171 221 79 112 161 205 222 219 306 335
15 U/L 20 U/L 30 U/L 40 U/L 50 U/L 60 U/L
HOMMHOABHAS TEMAOBOS 15 19 29 39 49 60
MOLLLHOCTb (KBT)

Pacxoa I:Ikpl/IpOAHOFO rasa H/G 1 50 191 291 3,91 492 6,02

20 (m3/4)

Pocng rlEMpOAHoro rasa L/G 175 299 338 455 572 700

25 (M3/4)

Feees Tpemaie LG & 117 1,48 2,25 3,03 3,81 4,66
(kr/u)

MaKCHMMAABHOE AQBAEHME

MOAKAIOYEHMS (MPUPOAHbIM 6000

ras/nponaH) (Ma)

[MOAKAIOYEHME AAF MOAQYM
BO3AYXQ/YAQAEHMS MPOAYKTOB 100
CropaHus (MMm)

MoTpebAseMasn SAEKTPUYECKAS

104 91
MOLLIHOCTb (BT)
CreneHb 3aLLUmMThI IP20
MOAKAIOYEHME TA3A (HAPY>XKHOS R1/2" R3/4"
pe3bba)
MNapAMETPbI SAEKTPOCETH 230B /50 Ty ~
3akmranue / KoHTpOoAb KOHTPOAb MCKPOBOIO 3CXKUIAHMS M MOHM3ALLMM C MOMOLLLbIO

QBTOMATUYECKOTO YMPABAEHMS TOPEAKOM

* Hi=9,97 KBT-4/M® ** Hi=8,57 KBT-4/m® *** Hi=12,87 KBT-4/KI



infraSchwank (IF'MU-TMT)

@ Bawuv npevmyLwlecTBa:

B CEe30HHA% 23 dEKTUBHOCTb AO 82,7%*

B OKAPOCTOMKMM AAKOMUHMU3MPOBOHHbIM
PedAEKTOP AAF KODCDAOULIMEHTA
M3AyYeHMs A0 60,2%**

B NAJBHAI MOAYAALMA KAK AONOAHUTEABHOA
onums

Ce30HHasa 3 PEKTUBHOCTb*

HOMMEHOBAHME MOAEAM 15/1 15/ 20/1 20/ 30/1 30/ 40/1 40/ 50/1 50/  &60/1 60/
L M+L L M+L L M+L L M+L L M+L L M+L

HOMMHOABHOS TENAOBAOS

oex 150 150 190 19,0 290 290 39,0 390 490 490 600 60,0
MOLLLHOCTb (KBT), Hi

MUHMMAABHOS TEMAOBOS
MOLLHOCTb (KBT), Hi
Tenaosow KIMA, Hi (%),
MWHUMAABHCOS MOLLLHOCTb

TenaoBow KIMA, Hs (%),
MUHUMOABHAS MOLLLHOCTb
Aydmctein KMA, Hi (%),
MUHUMOABHAS MOLLLHOCTb

SRS TR, [ 172) 54,3 55,5 58,4 57,6 59,7 57,9
HOMWMHOABHAA MOLLLHOCTb

Ce30HHaa 3 PEKTUBHOCTb*

HaMmeHOoBAHUE MOAEAM 15/1 15/ 20/1 20/ 30/1 30/ 40/1 40/  50/1 50/ 60/1 60/
U M+U U M+U U M+U U M+U U M+U U M+U

/ 11,2 / 14,3 / 22,0 / 30,0 / 38,0 / 48,0

90,6 90,6 900 900 914 914 918 918 91,4 914 914 914

81,6 81,6 81,1 81,1 823 823 827 827 823 823 823 823

55,7 557 569 569 59,9 599 591 59,1 602 602 594 594

HOMMHOABHOS TEMAOBOS

. 15,0 150 190 190 290 290 390 3920 490 490 600 60,0
MOLLHOCTb (KBT), Hi

MWHUMMaABHOS TEMAOBAOS
MOLLLHOCTb (KBT), Hi
Tenaosow KIMA, Hi (%),
HOMMHAABHAS MOLLIHOCTb

Tenaosowm KMA, Hs (%),
MUHUMOABHOS MOLLIHOCTb

AyumcTbin KMA, Hi (%),
MMHUMOABHOS MOLLIHOCTb

AyumcTbint KMA, Hi (%) 54,3 56.2 57.8 56,4 56,7
HOMWHOABHOS MOLLIHOCTb

* mamepeHa coraacHo DIN EN 416 8 ncnbsitateabHom aabopatopumn DVGW
**Hi - HM3LLQa TENAOTA CrOPAHMS ra3a, Hs - BbICLLIAS TEMNAOTA CFOPAHMS ra3d

/ 11,2 / 14,3 / 22,0 / 30,0 / 38,0 / 48,0

920 920 924 924 91,7 91,7 918 918 924 924 920 920

829 829 832 832 826 826 827 827 832 832 828 828

55,7 857 57,6 57,6 593 593 578 578 582 5882 57,6 57,6



MUHUMAABHOE NPUCOEAUHUTEABHOE ACGBAEHUE Pasmepbl TMU-TMT L

- P

MPEUPOAHBIM ra3 H 1500 Ma 2000 Ma E § E a | i :

MpupoaHbIk ras L 2000 Ma 3000 Ma

MponaH 4000 MNa 4000 Ma I B c — A

Pasmepbi TMU-TMT U Pasmepsbl TMU-TMT LL

. L 5 A ¥ B i A

L B 1A | c | | T |

L. c J | 584 |
HaumeHoBaHmne | 15 20 | 30 | 40 | 50 60 | 15120| 30 40 50 60 80 100 | 1260
IYeYNYNZ U U U U U U L] IE L L L L LL LL LL
Pasmepesl
A (Mm) 502 502 502 502 502 502
B (Mm) 3138 4628 6188 9238 12138 13627 6100 9150 13620 18000 19570 13620 18000 19490
C (Mm) 3640 5130 6690 9590 12640 14130 6602 9652 14122 18470 18502 20092 14422 19004
D (MM) 345 345 345 345 345 345
Macca (kr) 54 75 92 130 166 185 57 57 80 114 142 153 165 225 245
15 U/L 20 U/L 30 U/L 40 U/L 50 U/L 60 U/L
HOMMHOABHCOS TEMAOBQS 15 19 59 39 49 0
MOLLLIHOCTb (KBT)
Pocng r>|kp14p0AHoro rasa H/G 150 191 291 391 492 6,02
20 (Mm3/4)
PocxczA FLEMpOAHoro rasa L/G 175 222 338 455 572 700
25 (M3/4)
Feeen meenerie Lie Sl 1,17 1,48 2,25 3,03 3,81 4,66
(kr/4)
MAKCUMAABHOE ACBAEHME
MOAKAIOYEHMS (MPUPOAHbIM 6000
ras/nponaHx) (Ma)
[MOAKAIOYEHME AAF MOAQYHM
BO3AYXQ / YAGAEHUS MPOAYKTOB 100
CropaHUs (MM)
MNotpebasemas

104 91

3AEKTPUMHECKAS MOLLIHOCTb (BT)
CreneHb 30LLLUThI IP20
[NoAKAIOHEHME ra3a R1/2" R3/4"
(Hapy>xHa4 pe3bba)
MNapAMETPbI SAEKTPOCETH 230B /50T ~
3akuranme / KoHTpOAb KOHTPOAb MCKPOBOTFO 30XKMIAHMS M MOHU3ALLMM C MOMOLLLBIO

QBTOMATUYECKOTO YMPABAEHUS TOPEAKOM

* Hi=9,97 KBT-4/M3 ** Hi=8,57 KBT-4/M3 *** Hi=12,87 KBT-4/Kr



novoSchwank (F’MiA-TM)

@ Bawu npeumyuiecTsa:

B CE30HHAS 230 dEKTUMBHOCTb AO 70%

B >KAPOCTOMKMIN OALOMUHU3UPOBAHHbIM
PEMAEKTOP C KOAODULMEHTOM
M3AYYEHMS HE MmeHee 52%

H BO3MOXHOCTb MOAKAIOYEHMA Yepes
ModBuUS AAS ONTUMM3IALMM YIIPABAEHUS U
MOAYHYEHMSI OBPATHOM CBSA3M

HanmeHoBaOHUE MoAeAHn 15/1L 20/1L 30/1L 40/1 L 50/1L
H
(KCé/.I\-/)\fA:i(iAbHOﬂ TEMAOBAA MOLLHOCTb ]5,0 ]9’0 29,0 39,0 49[0

Aydmctbin KMNA, Hi (%),
HOMMHAABHAS MOLLLHOCTb

He meHee 52

HaumeHoBaHnE MoAeAU 15/1 U 20/1 U 30/1 U 40/1 U 50/1 U
I(—:(%/:)MSIOAbHOﬂ TEMAOBAAd MOLLHOCTb ]510 ]9’0 2910 39[0 49’0

AyuamcTbin KMA, Hi (%),
MMHUMOABHAS MOLLIHOCTb

He meHee 52

*Hi - HM3LLIaS TENAOTA CrOPAHMSA ra3a



MUWHUMAABHOE NPUCOEAUHUTEALHOE AQBAEHUE Pasmepsbl TMU-TM L

MprpoAHbI ras H 1500 Ma
MpupoAHbIn ras L 2000 Ma
Mpona 4000 Ma

Pasmepsl TMU-TM U

L c J
HarmeHoBaHMe 15 20 30 40 50 25 20 30 40 (0]
MOAEAU u U U U U L L L L L
Pasmepel
A (MM) 502 502
B (Mm) 3138 3138 4628 6188 9088 6100 9150 12200 13620
C (MM 3640 3640 5130 6690 9590 6602 9652 12702 14122
D (mm) 345 345
Macca (kr) 54 75 92 130 166 57 57 80 114 142
HammeHOoBAHME MOAEAM 15 U/L 20 U/L 30 U/L 40 U/L 50 U/L
HOMMHAABHOS TEMAOBAS 15 19 29 39 49

MOLLIHOCTb (KBT)
Pacxoa npupoaHoro rasa H/G 20

(Mo/4)* 1,50 1,91 2,91 3.91 4,92
T/\?\;ﬁ?ﬁ npupoaHoro rasa L/G 25 1 75 292 3.38 455 572
Pacxoa nponaHa L/G 31 (Kr/4)*** 1.17 1,48 2,25 3,038 3,81
MakcrmaabHOE AGBAEHME
MOAKAIOYEHMS (MPUPOAHbIM ra3/ 6000 Na
nponan) (Ma)
MoAKAIOHEHME AAS MOAQHM
BO3AYXQ / YAQAEHUS MPOAYKTOB 100
CropaHUs (MM)
MoTpebAsemMas SAEKTPUYECKAS

104 91
MOLLIHOCTb (BT)
CreneHb 3aLLUTbI IP20
[MOAKAIOHEHME TA3A (HAPY>XKHAOS R1/2" R3/4"
pe3bba)
MNapAMETPbI SAEKTPOCETH 230B /50 T, ~
3axkuranme / KoHTpOAb KOHTPOAb MCKPOBOFO 3CXKMIAHMS M MOHM3ALMM C MOMOLLLBIO

QBTOMATUYECKOTO YMPABAEHMUS TOPEAKOM

* Hi=9,97 kBT-4/M3 ** Hi=8,57 KBT-4/M3 *** Hi=12,87 KBT-4/Kr



POTO NPUMEHEHUA TEMHbIX
UHDPAKPACHbBLIX U3AYHATEAEM
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Schwank

”‘ Heating. Cooling. Systems.

@ WHHOBALUOHHOCTb. OnbIT. KOMNETEHTHOCTD.

OnbIT o6ecne4YnMBaeT HOAEXHOCTb.

Ha npoTtsXeHnm AeCITMAETUI, Ha3BaHME «Schwanky GbIAO U
OCTAETCH CUHOHMMOM BbICOKOKAYECTBEHHbIX M SKOHOMMYHbIX
CUCTEM OTOMAEHUS U OXACDKAEHUS MOMELLLEHUI.

Y HALLEN KOMMAHUU - AMAEPA HO PbIHKE CUCTEM
MHADPAKPACHOTO OTOMAEHMS, MMEETCH OTPOMHbBIN OrbIT.
Boaee 200 000 AOBOAbHbIX 3AKA34YMKOB U Boaee 2,5 MUAAMOHOB
M3rOTOBAEHHbBIX YCTPOMCTB rOBOPSIT CAMM 30 Ceb4.

Kak HemMeLuKU MPOM3BOAMTEAL Mbl MPUAEPXKMBAEMCS CBOEM
LLEAM MPEAOCTABAATb MPOAYKTbI U YCAYTM CAMOTO BbICOKOTO
KayecTBa. KaXKAOE HALLIE U3AEAME TAPAHTUPYET SKOHOMMUYHYIO
SKCNAYQTALMIO C MUHUMAABHBIMM BbIBpOCamm CO2 1 NOX.
Bbl MOXETE MOAOXKMUTBCH HO SChwank, KOK HO MPOM3BOANTEAS C
BbICOKMMM CTOHACQPTAMM KQYECTBA.

= WirtschaftsWoche JLLLE[1EFEIES .

WELTMARKT
FUHRER

o8
WELT

MADUTENILUDED

2017
BEST OF

Future Champion
2019
Schwank GmbH

Baugewerbe

. TOP100
| Ranking dssmmchnis 200 | | Handelsblatt

DIE PWELT

Die kommenden Weltmeister

FepmaHus

Schwank GmbH

43 50735 KéIn
Bremerhavener StraBe
Tel.: +49 (0) 221-7176 0
info@schwank.de
www.schwank.de



