O60pynoBaHNe U LiEHbI
NspaHue 2015-2016

Paguatopebl
N KOMMJIEKTYIOLLME

Tenno — 310 Hawa CTUXUS Buderus



npl/lBe,EleHHbIe B 3TOM KaTaJiore ueHbl aBNna-
H0TCA peKoMeHaaumammn 6e3 0653aTeNbCTB.

OHun He npegHasHa4eHbl Ana KOHe4YHOoro no-

MpepdcTaBnieHHble B KaTtasore M3genus no
CBOEMy Bufy, 06beMy MOCTaBKU, TEXHUYe-
CKMM XapakTepucTkam 1 pasmepam CooT-
BETCTBYIOT [AaHHbIM, OEACTBUTENbHBIM Ha
MOMEHT u3aaHus kartanora. Mbl ocTaBnsem

Kpome YKa3aHHbIX B KaTaJjiore gaHHbIX, cne-
ayet cobnopatb He npuBefeHHble 30ecCb Co-

MaHenbHble NPOPUIMPOBaHHLIE
paguaTopsl

KomnnekTytowme ans
pagmatopos

B ocHOBe KOHCTPYKLUUW MaHesNbHOro cTarb-
HOro paguaropa nexart [BE COEeOQWHEHHbIE
CBapKOW CTanbHble NAacTuHbl. BeiwTamno-
BaHHble B HUX Yrny6neHns o6pasyloT Kor-
NeKTopbl U COeOVHUTENbHbIE  KaHasbl.
CranbHble naHenbHble paguaTopbl, Kak u
CEKLMOHHbIE aNlOMUHMEBbIE paguaTtopbl, B
HacTosiLLee BpeMs SBMSATCS cambiMU BOC-
TpeboBaHHbIMM OTONUTENbHBIMU NpUGopa-
MU. OTO XapakKTepHO Kak [Ans HOBOro
CTPOUTENBLCTBA, TaK U AN PEKOHCTPYKLMM
CYLLIECTBYIOLLIMX OOBEKTOB — OT MHAMBUZY-
anbHbIX YaCTHbIX JOMOB 4O MHOFO3TaXHbIX
aOMUHUCTPATMBHBIX U XKUMbIX  30aHWNA.
CranbHble naHenbHble pagvaTopbl UMEKT
XOpoLLlee COOTHOLLEHWE LieHbl U KayecTBa,
BbICOKYIO TennooTaayy, MnpuBneKaTenbHbIN
BHeLUHW Bua. OHM 06nagatoT OTHOCUTESb-
HO HeOONbLLOW TEMMOBOM MHEPLMEN, a 3Ha-
YUT, C MX MOMOLLBIO Jler4ye OCyLLECTBNATb
aBTOMaTU4ecKoe perynupoBaHvue Temnepa-
TYpbl B MOMELLEHUN.

Mpy Npo4YMx OAMHAKOBBIX XapaKTepUCTUKax
LileHa pagnaTopoB C HXKHUM NOAKHYEHNEM
HECKOJIbKO BbllLe. JTO CBA3AHO C TEM, YTO
OHW MMEIOT BCTPOEHHBIN TEPMOKIanaH, nos-
BONAOLWMIA 6€3 OONONMHUTENbHLIX AeTanen
YyCTaHOBWUTb Ha paguaTtop TepMocTaTuyec-
Kyto rOJIOBKY, koTopas no3sonsiet
nogaepxmeartb KOMGOPTHYIO Temnepatypy
B MOMELLEHNM NYTEM PErynMpoBaHus NoTo-
Ka TennoHocutens Yepes paguartop. [ns ee
NoAKOYEHMS K pagmaTopy ¢ 60KOBbIM Noa-
KMoYeHneM (ucnonHexnve K) Heob6xogmmo

Tpebutens.

LleHbl npeacTaBnaoT cO60M TONbKO OCHOBY
Ons pac4eToB u He BktovatoT HOC.

3a co60W NpaBO Ha M3MEHEHMS, NPOM3BOAN-
Mble MOCNe u3daHusa Kartanora Ha OCHOBeE
ycTaHaBIMBaEMbIX 3aKOHAMWN HOBbIX TEXHW-
YECKNX HOPM U NpaBuil, a Takxe B pe3ynbra-
Te TexXHU4eckoro nporpecca. Ha pucyHkax

OTBETCTBYOLLIME HOPMBbI, NpaBunia, NHCTPYK-
LN N NOCTaHOBJIEHUA.
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O6LLme KOMNNEKTYIOLLIE

[OMOMHUTENILHO NPUOBPECTN TepMOKNanaH,
rnocTtasnsemMblii otaenbHo. CTOUT 3aMeTuTb,
YTO perynvpoBaHue Temnepartypbl B nome-
LLIeHUN MOXET OCYLLIeCTBAATLCA U APYrvMU
cnoco6amu — Hanpumep, aBTOMaTUKON KO-
TeNIbHOW YCTAHOBKM Ha OCHOBE MOKa3aHui
[aTyYMKOB KOMHATHOW TemnepaTypbl. Takum
06pasom, TEpMOKanaH B pagnatope MoXeT
1 HEe NOHago0bUTLCS.

Ons  MoHTaxa paguatopos  Buderus
Logatrend moryT 6bITb MCMONb30BaHbI KNac-
cuyeckme KpoHLwTenHbl BMS Plus, a Tak xe
HOBbIE KPOHLUTENHbI GbICTPOro MOHTaxa,
npounssefdeHHble B Poccun. lMpu atoM He
TpebyeTca cHUMaTb YNakoBKy C paguaropa,
YTO MO3BONIAET EMY OCTaBaTbCA abCOMOTHO
YACTBIM BO BPEMS M Mocne ycTaHoBku. Bo-
fniee TOro, B cny4ae nNpoBeAeHns B NomeLLe-
HWUM CTPOUTENbHBIX PaboT B XONIOAHOE BPEMS
rofa ynakoBka MOXeT OCTaBaTbCs Ha pagva-
Tope yxe paboTaroLler CUCTeMbl OTomMme-
HUA. EQWHCTBEHHOE OrpaHu4YeHve B 3TOM
cnyyae: TemnepaTypa TenoHOCUTENs noaa-
IOLLIeN NMMHMM He OomKHa npeBbiwatb 60 °C.
PagnaTopsl 21 1 22 Tvna aBnatwTca ABYCTO-
POHHVMMM ¥ MOTYT MOHTMPOBATBLCSA Ha CTEHY
o601 CTOPOHON.

maBHas ocob6eHHOCTL paguartopos Buderus
Logatrend — 310 TexHonoruns csapku naHe-
nen paguatopoB. Torga Kak 60/bLUMHCTBO
nponssoguTener UCMONb3yT TOYEYHYHO
cBapky, komnaHus BUDERUS npumeHsieT
PONMKOBYIO CBapKy, TO eCTb MaHenu ceape-

LleHbl MOryT 6biTb M3MEHeHbl B Te4eHue
roga.

MOXET 6bITb NMoKasaHa MakcyMarbHas KOM-
nnekTaums, BKIOYalollas o6opyaoBaHue,
rocTaefiieMoe 3a AOMNONHUTESBbHYIO NnaTy.

Hopmbl 1 npaBuna cornacHo HOpMAaTMBHbIX
IOKyMeHTOB P® ykasaHbl B peKOMEHAaLMsIX
00O «Butatepm».
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TexHun4eckne xapakTepucTUKm

Hbl MeXZy CO60W CMOLLHBbIMUA NIHUAMMK, a
He oTAeNbHbIMU ToYKaMK. Takas TexHonorms
HECKOJIbKO A0pPOXe, HO 3aTO NMo3BOJIAET Mo-
BbICUTb HAAEXHOCTb paaunaTtopa.

Bce paguartopel Buderus Logatrend nmetot
CbeMHble BEpXHWE AeKOPaTVBHbIE PELLETKH,
YTO MO3BOMAET COAEPXATb UX B YMCTOTE, a
pagmatopsbl Tvnos 10, 20 1 30 MoryT npume-
HATBCA B MOMELLEHUAX C MOBbILLEHHLIMMN
Tpe6oBaHMAMMN K YMCTOTE, TakK Kak OTCyTC-
TBME KOHBEKLIMOHHbIX MNACTUH U CbEMHbIX
PELLETOK NO3BOMSAIOT O4EHb NErko Ae3nHpu-
uMpoBaTb NMOBEPXHOCTb pagmartopa. Takxe
MOXHO nopobpatb Heo6XxoAuMMbIA  LBET
OKpacku paguartopa no katanory RAL.

Takum o6pa3om, 6rnarogaps COBPEMEHHbIM
TEXHOMOrMAM MNPOM3BOACTBA, pafuaTopbl
Buderus Logatrend sBnsitoTcs HageXHbIMU U
OONroBEYHbIMW OTOMUTENbHBIMU NpUGopa-
MW, CNOCOGHbIMWU YOOBNETBOPUTL TpeboBa-
HMSA caMbiX B3bICKaTENbHbIX NOTpebUTENEN.

Kpome cobCTBEHHbIX paguToOpoB, KOMMAaHUSA
BUDERUS npepgnaraet Takxe KOMMNeKTyto-
Lpe Ans HUX: TepMOoCTaTUHeCcKune ronoBkMu,
TepMocTaTM4eckue KnamnaHa, 3arnopHble
KnanaHa, npsAmble W YrMoBble  Y3nbl
NOAKNMIOYEHNA PagnaTopoB AN OJHO- U
OBYXTPYGHbIX CUCTEM, BEHTUIM ANS BbIMyCKa
BO3Ayxa, 3arfyLlKn, pe3bOoBble CoefanHe-
HWA AN pasHbix Tpy6.



Pa3mepbl Tun

Buderus Pagunatopbl 1 komnnekTytowme — karanor 2015-2016



MaHenbHbIM pagnaTtop Logatrend VK-Profil

LO g at re n d MaHenbHble pagunaTopsbl Logatrend
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VK-Profil

Logatrend

[NaHenbHble paguaTopbl - BeHTunbHOE KOMMNaKTHOE NCMONHEHNE
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" TepmocTaTuyeckas rofioBka He BXOAUT B 06beM NOCTaBKM
OTtonuTenbHbIn npubop | Logatrend MaHenbHbIV pagynaTop
" K KomnakTHoe ncnonHeHue
crionHexne VK KoMnakTHOe BEHTUNIbHOE MCMONHEeHne
Cepus Profil MpodhmnmpoBaHHasn hpoHTanbHas MOBEPXHOCTb
10
11
20 .
Tun oTONUTENBHOIO 21 1 umdbpa: Konn4ecTBoO BOAOMNPOBOALLMX NAHENEN
npubopa 20 2 uncppa: KonNMYEeCTBO KOHBEKLMOHHBIX PSAO0B
30
33
Pa3mepbl XXX/IYYY BbicoTa/gnvHa B Mm
Be3 BcTpoeHHoro BeHTuns ans K-Profil
B N 1 €O BCTPOeHHbIM BeHTunem ans VK-Profil 20, 21,
EHTUIbHbIN KOMMNEKT
22 TUMOB.
Re Ins VK-Profil 10, 11, 30, 33 Tunos
Liset/ c o
creLanbHoe - TaH,D,apTHbIVl uBet
SF |CneunanbHbIi LBET W/WNN UCNONMHEHNE
MCrosIHEHWE
Logatrend VK Profil 10 | 600/1200 | Re
MaHenbHbIN pagnaTop B KOMNAKTHOM
BEHTUIIbHOM UCMOHEHWM C MPOUTMPOBaHHOMN
. (PpOHTANILHOW MOBEPXHOCTHIO, TUM 10, BbICOTA
Logatrend VK-Profil 10/600/1200 Re 600 MM, AnuHa 1200 MM, BEHTUMb CTIpaBa,
Mpumepsbl cTaHOapTHbIA UBeT

Logatrend | K | Profil | 33 | 300/2600

Logatrend K-Profil 33/300/2600

MaHenbHbIV pagnaTop B KOMNAKTHOM
MCMOJTHEHMN, C NPOUNNPOBAHHOM (DPOHTASIBHOW
NoBepxHOCTbIO, TN 33, BbicoTa 300 MM,

anvHa 2600 MM, cTaHgapTHbIN LBeT

PaguwaTopbl n komnnekTtylowme — karanor 2015-2016

Buderus



Logatrend
MaHenbHble pagnatopsl - BeHTMNbHOE KOMNaKTHOE MCMONHEHWe

OTonuTenbHbIN Npuéop BbicoTa
300 mm

400 Mmm

et
600 MM

900 Mm

BbiCOKOKa4YeCTBEHHas 3KONOrnyHas
OKpackKa 1 yrnakoBka

CoBpeMeHHasi, TEXHU4ECKHM
coBepLUeHHas KOHCTPYKLMSA C
npueneKaTesibHbIM AU3aHOM U

b * [pyHTOBKa M1 OKpacKa € ropsi4ei CyLLKoWn B
BbICOKOM Hafe)XXHOCTbIO

6enbivi useT (RAL 9016)

* [1opoLLKOBOE NAaKOKPaco4HOE MOKPbITUE C
ropsiyent CyLLKOWN, C BbICOKOM YCTON4MBOC-
TbIO K LlapanuHam u yaapam, 6e3 pacteo-
puTenen n TaXenbix MeTansios

* MocTaensietcs 7 tvnos, 15 gnvH (400 -
3000 mMm) 1 5 BbIcoT (300 - 900 mm)

* TennoBas MOLLHOCTb NPOBEpeHa 1 3aperu-
ctpuposaHa rno DIN EN 442

* YnakoBKa paanMaTopoB BbINOSIHEHA U3 MOB-
TOPHO MCMOMb3YEeMOro YWCTOro MonmaT-
nena (PE)

¢ BCTPOEHHbIE BEHTU/IN C HE3HAYUTENBHBIM
OTKMOHEHWEM  PErynMpoBKKW, 3KOHOMUS
3Heprum no DIN V 4701/1

e OTONUTENbHBLIE MPUOOPLI COOTBETCTBYIOT
TpeboBaHMAM 3KCMnyaTauMOHHOW HafeX-
HOCTU MO HOpMaM OpraHoB CTpaxoBa-
HUA OT HecyacTHbIX cny4aeB. KoHTponb
kavectea no T-V CERT DIN ISO 9001

* 5 net rapaHTum

MpocTo N 6bICTPBIA MOHTaX

* B 3aBMCMMOCTM OT MOLLHOCTU pagmnaTo-
pa Ha 3aBofe yCTaHaBNMMBAeTCA OAUH U3
[BYX TUNOB ONTMMU3MPOBAaHHbLIX BCTPOEH-
HbIX BEHTUNEN

VK-Profil

[aHHble ons 3akasa

* [ngpasnunyeckas HacTpomnka 6es
WHCTPYMEHTOB C MOMOLLbIO  HapY>XXHOM
6eccTyneH4aToi perynmpoBKu 3HaveHuns K,

e Cuctema MoHTaxa BMSplus v kpoHLTei-
Hbl OTEYECTBEHHOrO NpomasofcTaa cepum K
crneuyanbHo Ons OTONUTESNbHbIX NPUGOPOB
Buderus.

* MHoropsHble OTONWUTENbHbIE NPUGOPbI
MOXHO yCTaHaBNMBaTb JII0O60M CTOPOHOM,
TakK Kak OTCYTCTBYIOT MfaHKu, onpepens-
toLLMe 3a[HI0 CTOPOHY paguaropa

* HMKHAS nogsBogka Tpyob, mnogknoYe-
HWe 4Yepes3 pe3b6oBoe coeanHeHne G3/4
HapyxHasi pe3bb6a C €EBPOKOHYCOM MO
DIN V 3838

BeHTunbHasn BctaBka Tun
Buderus BbicoTa OnuHa
Logatrend Ucnpaea | Ncnpasa | Ucnesa N cnesa 300-900 | 400-3000
(standart) | (high-flow) | (standart) | (high-flow) 10 " 20 21 22 30 33
77241... S TR 2... | .. 3... | .. 4... .| .4 .2 .8..| .6..| .8. ]| .7. ...3-9... ...04-30
Buderus Papgunatopsl 1 KOMAnekTytowme — katanor 2015-2016




Logatrend

MaHenbHble pagnaTopsbl - BEHTUNBbHOE KOMMAaKTHOE UCMONTHEHNE

* CtanbHble NPounMpoBaHHbIe NaHesbHble
pagmaTopbl CO BCTPOEHHbIM CrpaBa BEH-
TUem, C repMeTU4HON 3arfyLUKOA 1 BO3-
OYXOBbIMYCKHOM MPOOGKOM.

* KOHCTpYyKLMs COOTBETCTBYET TPE6OBAHUAM
3KCMNyaTaunmoHHON HaOEXHOCTU MO Hop-
MaMm OpraHoB CTPaxoBaHWs OT HECHACTHbIX
cny4aes.

* B 3aBucMMOCTVM OT MOLLHOCTU paguarto-
pa Ha 3aBofge ycTaHaBnMBaeTCA OAUH U3
ABYX TUMOB ONTUMU3NPOBAHHbLIX BCTPOEH-
HbIX BEHTUNEN. BCTpoOEeHHbIN BEHTUNb «N»
(c KpacHoW perynMpoBO4YHONM TONOBKOM)
paccumnTaH Ha 60MbLUMI O6bEMHBIN pacxos
M npegHasHaydeH Ans OJHOTPYOHOW cuc-
TeMbl. BCTpoeHHbI BeHTUNb «U» (C xen-
TOW PErynMpoBOYHON FONOBKOW) NpepHas-
Ha4yeH [Ns MeHbLUMX OOBLEMHBIX Pacxo-
pos. O6a BEHTUNSA C TepMOCTaTUHECKUMU
rasoHarnosiHeHHbIMU rOofioBKaMn  (Hanpu-
mep, Danfoss RA) umetot gns Bcero gua-
nasoHa 3Ha4YeHun K, OTKNoHeHwe perynu-
poBku P < 1 K. VYny4lleHHble perynvpo-
BOYHbIE XapaKTEPUCTUKN MO CPaBHEHWIO C
TPaANLMOHHBIMA BCTPOEHHLIMU BEHTWUNSA-
MU, Yy KOTOPbIX PerynnMpoBO4YHOE OTKIIOHE-
Hue cocTaenseT 2-3 K, npuBogaT cornac-

MoHTaxHoe  npucnoco6nenne  BMSplus
npeacTaenseT co6on yHMOULMPOBAHHYHO CU-
CTEMY Kpenexa BCeX MaHenbHbIX pagmarto-
poB bupmbl Bygepyc u MoxXeT 6bITb Npu-
MeHeHa NoYTW AN BCeX BapnaHTOB MOHTaXa.

BMSplus obnapgaet crnegyowyMy NpakTu-
YeCKummn I'IpeI/IMyLLleCTBaMI/IZ

* He TpebyeTtca TpaTuTb Cunbl 1 BpeMs Ha
CHATME YNakoBKW (HanpuMmep, Bbipe3aHue

Ho DIN V 4701/10 B HOBOCTpOWKax K 3KOHO-
MUK 3Heprm Ao 5%, a ANa BCero 3gaHus
3TOT MoKasaTerb Ha MpaKTuKe eLLe BbiLle.
BCTpoeHHbIn BEHTUNL C BHELLHEN 6eccTy-
neH4aTomn perynmpoBkoi k  nossonsert 6e3
WHCTPYMEHTOB OCYLLIECTBUTb rnapasnuye-
CKO€ BblpaBHMBaHUE.

MaHenbHbIE pagmaTopbl C 3aBOACKOW yCTa-
HOBKOW BeHTunemn «U» nnn «N» moryT noc-
TaBNATLCHA C OTNINYHBIM OT NPEAyCMOTPEH-
HOro Ha 3aBofe MpaBoOro PacrnonoXeHus
npu 3akase 6onee 30 LWTYK (CM. Tabnuuy ¢
LeHamm).

MaHenbHble pagnaTopbl ANa ABYXTPYOHOWN
cuctemsbl. [pyMeHUMbI ans OgHOTPYGHON
CUCTEMbI B COEAMHEHUN C GalinacHoOn of-
HOTPY6HOM apMaTypoi U BCTPOEHHbIM BEH-
TMnem «N».

HwxHas nogsoaka Tpy6, HapyxHas pe3bba
G 3/4 "eBpokoHyc" no DIN V3838.
OnpeccoBka C HOMUHASbHLIM JaBJIEHNEM
10 6ap.

Bce otonutenbHble Nnpubopbl NOAroTOBNE-
Hbl ANS YCTAHOBKM Ha CTEHEe C NMOMOLLbIO
KpoHLwTeriHoB BMS-plus nnu cepumn K ote-
4eCTBEHHOro NPoM3BOACTBA.

KapTOHHOW YrakoBKW, KakK 3TO 6blNo 06bIY-
HO NPVHATO) AN MOHTaXKa Ha KPOHLUTEN-
Hax Unm ¢ pacropkamu.

Kopnyc otonutenbHoro npuéopa MOXHO
nosopaymeatb. Mcnonb3ys nepexogHuKu
MOHTaXHOro npucnocobnexnms BMSplus,
MHOropsifiHble MnaHenbHble paguaTopbl C
npasbIM PacnonoXeHem BeHTUNS (3aBof-
CKasl yCTaHOBKa) MOXHO ObICTPO U C MUHU-
MasibHbIMU MOHTaXHbIMK 3aTparamu ne-

VK-Profil

B

¢ MNaHenbHble pagunaTopbl C FPYHTOBKOW U
MOPOLLIKOBbIM ~ JTAKOKPACOYHbIM  MOKPbI-
TMEM C ropsi4ei CyLIKoW, 6enoro useTta
(RAL 9016) B cooteetcTBumM ¢ DIN 55 900,
T.€. NOCTaBMsieMble paguaTopbl He TPeby-
10T OOMOSNHUTENBHOM OKPACKMU.

[MocTtaBka C GOKOBbLIMW 3fIEMEHTaAMU U
CbeMHOW BEPXHEN peLLEeTKON.

YnakoBka M3 TepMoycafo4HOW MIEHKU C
3alLUTHbIMM yronkamu anga 3awutbl npu
TpaHCNopTUPOBKE 1 MOHTaxe. [ns npego-
XPpaHeHVs NTaKoKPacOYHOro MOKPbITUS OT
NOBPEXEHUIN NSIeHKa MOXET OCTaBaTbCs
Ha pagmaTope A0 OKOHYaHWSA BCEX MOHTaX-
HbIX pa6oT. OHa MOXET TakKXe 0CTaBaThCs
Ha paguartopax BO BPeMsi OTOMMEHUs Mpu
NPOBEAEHUN CTPOMUTENbHBLIX PaboT, ecnu
Temneparypa nogaroLLen IMHUM He NpeBbI-
waet 60 °C.

PaguaTtopbl MOCTaBAAOTCH CO BCTPOEH-
HbIM BEHTUNEM, Ha KOTOPOM CTOWUT MnacT-
MaccoBasi KpblllKa, 3awmijalolias ero
BO BpeMsi CTpOUTESIbHbIX paboT. Boamox-
Ha paboTa BeHTUNs 6e3 garyvka. B panb-
HelLleM HacTpolika TeMnepaTtypbl U pery-
NMpOBaHNe NMpPOV3BOAATCSH COOTBETCTBYIO-
e TepMOCTaTUHECKOW FOSIOBKOW.

penenatb B paanaTopb! C JIEBOCTOPOHHUM
BEHTUNEM.

PaznunyHble BapuaHTbl MONOXEHUS KPOH-
LUTEeNHOB, 6narofaps NepexofHuKy, nepe-
[BUWraroLLemycs no ponMkoBOMY LUBY B ro-
PU30OHTaNbHON NIOCKOCTM.

MoHTaxHoe npucnocobneHne BMSplus u
BECb Kpernex OCTaeTCs NPaKTUHeCKN HEBU-
LOMMbIM HA CMOHTUMPOBaHHOM paguarope.

Buderus

PapuaTopb! n komnnekTyowme — katanor 2015-2016




%J VK-Profil Logatrend
[NaHenbHble pagmnaTopsbl - BeHTnnbHOE KOMMNaKTHOE UCMOJTHEeHME

XapaKkTepucTUKU BCTPOEHHOIro BeHTUnNs ,,N“ c TepMocTaTu4ecKom royloBKOW C ra3oBbiM HanoJIHEHMeM
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Logatrend VK-Profil k,,",’,,,
MaHenbHble pagnatopsl - BeHTMNbHOE KOMNaKTHOE MCMONHEHWe Z

Bup c3agn
Tun 10/11 Tun 20/21/22/30/33
| : |
Z ] |
] i ]
| m
E] ‘ M H
ST I ‘ nononHMTanLsero
KpOHLUTenHoB ES = kpoHuTeiina EM
ﬂ | (onsL>1,6m) b
i ‘ =
2f5 - ‘ *
30—+ =~
—= 50k 120"
4 i
7 / Z, v / Z, 7 . Z, v . 7 s
) PekoMeHlyeMoe paccTosiHue oT nona - 120 Mm PekomeHayemoe KONM4YecTBO KPOHLLUTENHOB
2 3aBofcKas ycTaHoBKa. [py MOHTaXe NONOXEHNE TOHEK KPenneHus
MOXXHO MEHATb, TaK KaK NepexogHMK MOXXHO CMeLLiaTb MO ropn3oHTanun. Konuyectso nlrll,/lHay MM
TepmocTaTU4ecKas rofloBka He BXOAWT B 06LEM NOCTaBKU. 2 400-1600
3 1800-3000
Bupg c6oky
Tun 10 Tun 11 Tun 21 Tun 22/20 Tun 30/33
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OpHopsigHble pagnatopbl 10 11 Tvna MHoropsigHble paguaTopbl
paccTosiHMe OT CTeHbI X: paccTosiHne OT CTeHbI X:
18 Mm - BMS Plus ES + EM 35 mm - BMSplus FMS
35mm-K15.4
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",'{,Vm VK-Profil Logatrend
l/h lNaHenbHble paguaTopbl - BeHTUNbHOE KOMMNAaKTHOE UCMOJTHEHME

Mexoce- OkpalLLeH-
BOE Has
Bbicota  paccTosi- Tun OKCMOHEHT Tennoas MOLLHOCTb 1) 2) NnoBepx- O6beM Bec
Hue npu HOCTb BOAbI
H N n 75/65/20°C  90/70/20°C  70/55/20 °C

MM MM B1/m B1/m B1/m M2/M n/m Kr/m

10 1,31 341 430 273 0,70 2,1 6,9

11 1,28 497 623 400 1,84 2,1 8,5

20 1,28 578 725 465 1,4 4,2 12,6

300 250 21 1,30 715 900 574 2,50 41 13,9
22 1,29 948 1189 763 3,68 4,2 16,6

30 1,29 813 1020 654 2,1 6,3 19,0

33 1,31 1336 1679 1173 5,52 6,2 25,0

10 1,29 442 555 355 0,940 2,6 9,2

11 1,28 648 811 521 2,46 2,6 11,8

20 1,28 739 926 595 1,86 53 16,5

400 350 21 1,30 909 1144 729 3,33 5,2 18,8
22 1,29 1208 1517 970 4,90 5,2 22,5

30 1,30 1031 1295 828 2,8 7.9 24,9

33 1,30 1696 2135 1359 7,36 7,8 33,7

10 1,27 540 676 435 1,17 3,2 11,4

11 1,28 790 990 635 3,08 3,2 14,9

20 1,27 893 1117 720 2,34 6,4 20,4

500 450 21 1,31 1090 1372 873 4,18 6,2 23,7
22 1,30 1452 1826 1164 6,16 6,3 28,2

30 1,30 1239 1559 993 3,52 9,5 31,0

33 1,32 2033 2664 1626 9,25 9,4 42,2

10 1,25 633 790 512 1,40 3,7 13,6

11 1,28 924 1158 743 3,72 3,7 17,9

20 1,27 1042 1303 841 2,8 7,5 24,2

600 550 21 1,31 1259 1586 1009 5,04 7,3 28,4
22 1,31 1682 2118 1347 7,44 7,3 33,7
30 1,31 1440 1815 1152 4,2 11,1 36,8
33 1,33 2351 2971 1877 11,16 11,0 50,6
10 1,26 897 1121 724 2,11 5,3 19,7
11 1,29 1277 1602 1026 5,63 5,3 26,11
20 1,30 1466 1843 1176 4,22 10,6 35,3
900 850 21 1,33 1709 2161 1364 7,62 10,5 42,0
22 1,33 2300 2908 1836 11,26 10,5 49,3
30 1,33 2007 2536 1603 6,34 15,8 53,2
33 1,33 3210 4058 2561 16,90 15,7 75,0

Bopa: wmcnonHeHve ans Bbicokoro aasnerust PN 10 go MakcumanbsHol Temnepatypsbl TennoHocutens 120 °C 1 n3bbiTodHoro padoyero gaenexus 10 6ap no
DIN EN 442
Map: Nnpu NapoBOM OTOMEHWUN FrapaHTUsi OTCYTCTBYET

D MepecyeT TeNNoBOM MOLLHOCTU ANA APYrMX pa3mMepoB OTONUTENbHbIX NPU60POoB BedeTca no Patodemy nucty K4 = cwv. rnasy 3
) HopmanbHas Tennosas mowiHocTb no DIN EN 442 = Tennosas MOLLHOCTb Npwy ycnosum 75/65/20 °C
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Logatrend

MaHenbHble pagnaTopbl - KoMNakTHOE UCMOMHEHNE

OTonuTenbHbIN Npuéop

Logatrend
K-Profil

CoBpeMeHHasi, TeXHU4EeCKU COBEpLUEH-

Has KOHCTPYKLWS C NpUBReKaTenbHbIM

ON3aliHOM Y BbICOKOW HAAEXHOCTbIO

¢ MocTaensietcs 7 tunos, 15 anuH (400-
3000 mMm) 1 5 BbIcOT (300-900 MM)

¢ TensoBasi MOLLHOCTb NPOBEPEHA U 3aperu-
ctpuposaHa rno DIN EN 442

¢ OTonuTenbHblE MPUGOPLI COOTBETCTBYIOT
TpeboBaHMAM 3KCMyaTauMOHHOW Hapex-
HOCTM NO HOPMaMm OpraHoB CTPaxoBaHUs OT
Hec4acTHbIX CryyYaeB

* KonTponb kadectsa no T-V CERT DIN ISO
9001

¢ 5 net rapaHTum

BbicoTa

300 mm

400 mm

500 mm

600 MM

900 mm

BbicoKkokayecTBeHHas 9KONoruyHas

oKpacka U ynakoeKa

* [PYHTOBKa U OKpacka C ropsiieil CyLLKOW B
6enbin uBeT (RAL 9016)

* [TOpOLLKOBOE NAaKOKPacO4HOE NOKPbITUE C
ropsiyent CyLLKOW, C BbICOKOW YCTOW4YMBO-
CTbIO K LlapanuHam 1 yaapam, 6e3 pacTtso-
pyTenen n TXenbIX MeTanos

* YnakoBKa paguaTopoB BbINOMHEHa U3 Mo-
BTOPHO MCMOMb3YEeMOro YMCTOro nonmnaTu-
neHa (PE)

K-Profil

[aHHble ons 3akasa

MpocTou 1 6bICTPbIA MOHTaX

* MHoropsgHble OTONWUTENbHbIE NPUGOPBI
MOXHO yCTaHaBnMBaTb JI060A CTOPOHOM,
TaK Kak OTCYTCTBYIOT NNaHKu, onpegensio-
LLMe 3aHI00 CTOPOHY pagmaropa

¢ Cuctema MoHTaxa BMSplus n KpoHLiTen-
Hbl OTE4ECTBEHHOrO NpounssoacTaa cepum K
cneumanbHO ANA OTONUTENbHBIX NPUGOPOB
Buderus

* BokoBoe nogkntoyeHne Tpy6 C BHyTPEHHeN
pe3bbon (G 1/2)

Buderus Tun BuicoTa OnuHa
Logatrend 10 11 20 21 22 30 33 300-900 400-3000
772410... BT 2. | .. 3. | .. 4. | .. 5.0 | . 6.. | . 7... ..39... ..04-30
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Logatrend

MaHenbHble pagnaTopbl - KoMnakTHOE UCMONHEeHne

e CTanbHble NPOMINPOBAHHbIE MaHesb-
Hble paanaTopbl C 60KOBbIMY 3NEMEHTaMK,
CbEMHOW BEPXHEW PELUETKON U YETbIPbMS
NOAKIMIOYEHNAMN C BHYTPEHHEN pe3bOoi
G1/2.

¢ KOHCTPYKUMS COOTBETCTBYET TPEGOBAHNAM
3KCMNIyaTauMoOHHOW HaAEeXHOCTM MO Hop-
MaMm OpraHoB CTPaxoBaHWUSA OT HECHACTHbIX
cny4aes.

* Bce oTonuTenbHble NPMO0OPBLI NOAroTOBE-
Hbl AN YCTAHOBKW Ha CTEHEe C MOMOLLbIO
cucTembl 6bicTporo MoHTaxa BMSplus

MoHTaxHoe npucnoco6neHve BMSplus
npeactaenaeT cobor YHUPULMPOBAHHYIO
CcMCTeMy Kpernexa BCex naHesbHbIX pagva-
TOpOB hmpMbl Byaepyc 1 MoXeT 6biTb Npu-
MEHeHa MoYTU Af1IA BCEX BapWaHTOB MOH-
Taxa.

(Buderus-Montage-System) 1 KpoOHLUTeR-
HOB OTEYeCTBEHHOrO0 MPOW3BOACTBA Ce-
pun K.

* [laHenbHble paguaTopbl C FPYHTOBKOW M
MOPOLLIKOBLIM ~ NTAKOKPACO4YHbIM  MOKPbI-
TMEM C ropsiyen CyLukow, 6enoro ugeTa
(RAL 9016) B cooteetcTBMM ¢ DIN 55 900,
T.e. MocTasfsemble pagmartopbl He Tpeoby-
tOT AOMNOSTHUTENBHOWM OKPaCKU

* YnakoBKa pagvaTopoB BbINOMHEHa W3 Mno-
BTOPHO MCMOJSIb3YEMOro YWUCTOro MONn3-
TuneHa (PE) ¢ 3almTHbIMK yronkamun ans

BMSplus o6nagaet cnefyomMy npakTu-
YecK1MU NpenmmyLLEeCTBaMU:

* He TpebyeTtca TpaTuUTb CWibl U BPEMS Ha
CHAITUE YNaKOBKM (Hanpumep, Bblipe3aHue
KapTOHHOWM YrakoBKMW, KakK 3TO 6bINo 06bIY-
HO MPVHATO) AN MOHTaXKa Ha KPOHLUTEN-
Hax Unun ¢ pacnopkamu.

K-Profil %J

6e3onacHoin TpaHCcnopTMpoBKWU. Onsa npe-
[AOXPaHeHVs1 NaKOKPaCO4HOMO MOKPbITUS OT
nOBpe)K,E[eHI/IIZ nneHka MoXeT oCTaBaTbCA
Ha pagmaTope [0 OKOHYaHWUSA BCEX MOHTaX-
HbIX pa6oT. OHa MOXEeT TakXe 0cTaBaTbCs
Ha papvartopax BO BpPeMsi OTOMNMEHUs npu
NPOBEAEHNN CTPOUTENbHLIX PaboT, ecnu
TemnepaTypa nogatoLlei TMHUN He NPeBb-
aet 60 °C.

¢ OnpeccoBka ¢ HOMUHaNbHLIM LABMEHNEM
10 6ap.

* 5 net rapaHTuun.

* PaznunyHble BapuaHTbl MOSIOXEHWUS KPOH-
LUTeNHOB, 6narofaps NepexofHuKy, nepe-
ABuratoLlemMycsi no pofiMkoBOoMYy LLBY B ro-
PU30OHTANBHOM MIIOCKOCTH .

* MoHTaxHoe npucnocobneHne BMSplus n
BECb Kpernex 0CTaeTcs NPakTUHeckn HeBu-
LOMMbIM HA CMOHTUMPOBaHHOM paguaTtope.

Buderus
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Pab6o4ne nucThbl

Pa6o4ynn nuct K1 %

=]

Pa6o4ynm nuct K2

E]

Pa6o4ynn nuct K3

Pa6o4ynnm nuct K4 %J

Pa6o4un nuct K5 %J
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J Pa6ouun nuct K1 Pa6ouue nucTbl
Fm,u,paBnMHeCKoe nogkmo4vyeHne naHesnbHbIX paanaTtopos Logatrend CO BCTPOEHHbIM BEHTUJIbHbIM KOMMJ1IEKTOM

O6Lwue paHHbIe:

1. Pa3amep pagunatopos:
— anvHa ot 400 mm o 3000 mwm;
—BblcoTa oT 300 o 900 mwm;
—rny6uHa oT 65 MM 8o 155 mm.

2. MNopknioyeHve pagnaTopos:
— VK-Profil — HuxHee G (DN 20 mm);
— K-Profil — 6okosoe G (DN 15 mm).

3. Hapy>Hoe 3aLLmMTHOe MOKPbITME paanaTopos:
— FPYHTOBKA 1 MOPOLLKOBO-/12aKOKPACOYHOE MOKPbITUE C ropsiyer CyLLIKOMW, LIBETOBOM ramMbl no Tabnuue usetos RAL, cTaHOapTHbIM UBeT
6enbin 9016.

OkcnnyaTauuoHHble faHHble:

1. TennoBasi MOLLIHOCTb paMaTopoB:
— o1 172 BarT go 12 175 Batt npu 90/70/20 °C;
— o1 136 BarT go 9 630 BatT npu 75/65/20 °C;
— o1 213 BarT go 15083 BatT npun 95/85/20 °C.

2. YcroBus aKcnnyaTamm paauaTopos:
— OT HOpMasTbHbIX O BMaXHbIX MOMELLEHUIA.

3. TennoHocutens:
— BoJa unv rnukonesas cmech (npy 30% codep>xaHus rmukons, 6e3 nepecyeta xapakTePUCTUK).

4. MNapaMeTpbl TEMTOHOCUTENS:
—Temnepartypa ot +5 °C go +120 °C;
— OaBneHue - pekomeHgyemoe padoyee ot 1,0 go 10,0 6ap 1 MakcumaribHOe KpaTkoBpemeHHoe paboyee - oo 11,0 6ap, ncnbiratensHoe
nasnexve 13,0 6ap;
— ponyctmumoe cogepxanue pH ot 9 go 10,5 ontumansHo 9,6;
— MakcuMmanbHoO AonycTuMoe copepxanue kucnopoaa (02) - < 0,05 mr/m;
— ponyctumoe copepxanue wenoyn (Ca+Mg) — < 0,02 mmonb/n.;
— ponycTumoe copepxanue docdarta (P04) — < 10 mr/n.

OCHOBHbIE XapaKTepHble OTNN4MSA:
— OTCYTCTBME NMULIEBOI 1 ThISIOBOM CTOPOHBI Y TUMOB 21, 22, 33, 4TO yNpoLLaeT X MOHTaX;
— OpUrMHasnbHbIN AU3anH;
— OTCYTCTBME FOPU3OHTASIbHBIX MOBEPXHOCTEW, HA KOTOPbIX COBUpAeTCs Nbiib, CHMKaWas 3pdpeKTMBHOCTL pagmaTopa BO BpeMms
SKCnyarauum.

PaguwaTopbl n komnnekTtylowme — karanor 2015-2016 Buderus



Pa6o4une nucTbl

Pa6ouwnii nuct K1 %J

rI/I,D,paBI'IW-IeCKOG noaksiro4yeHne naHenbHbIX pagnaTtopos Logatrend CO BCTPOEHHbIM BEHTUJIbHBIM KOMMEKTOM

30 MpeanbHasn nogsoaka Tpy6:

HapyxHas ‘

pe3bba G 3/4

JINHKUA

T ¢

Mopatowas O6partHas
NHUSA

MopknioyeHune Tpy6onpoBofos Kk pagmatopam Logatrend co

BCTPOEHHbIM BEHTUNEM OCYLLeCTBNSeTCA CHM3Y. Moaxoant
KaK K OHOTPYOHbIM, Tak 1 K ABYXTPYOHbIM cuctemam. BeH-
TWSTbHBIA KOMMIIEKT C HapYXKHOW PEerysiMpoBKOi 3HaueHus K.

[na paumoHansHOro NCnonb30BaHUSA OTOMK-
TeNbHbIX NPUOOPOB B CUCTEMAXxX LeHTpasb-
HOro OTOMJIEHNS MOTYT MPUMEHATBCA Na-
HenbHble paguartopbl Logatrend VK-Profil n
VK-Plan.

OHuM MOryT 6bITb YCTAHOBMEHbI Kak B ABYX-
TPYOHbIX, TAK U B OQHOTPYOHbIX CUCTEMax C
NPUHYAUTENbHON LMPKYnsaunMen n ¢ n3bbl-
TO4YHbIM pabo4um gasneHnem 10 6ap no DIN
EN 442. B ofHOTpy6HOM cUCTEME HEOOX0aMW-

MpeaBapuTenbHas HaCTpPOWKa NPONyCK-
HOW XapaKTepucTukuk

MaHenbHble pagnatopsl Logatrend VK-Profil
n VK-Plan mnmeloT 3aBOACKOE OcCHalleHune
BCTPOEHHbIM BEHTUNEM AN1f ABYXTPY6GHON
CxeMbl. BCTPOEHHbIN BEHTUNIb UMEET pesb-
60BO€E COeANHEHNE C OTOMUTESIbHBLIM NPUB0-
pom (Danfoss N, 13G0482 unn U, 13G0483).
BCTpOEHHbII BEHTUNb MMEET  Hapy>XHyto
MnaBHY0 PerynmpoBky K, € KOHTPacTHOM
LUmcppoBoOW LLIKaNoK 1 canbHuK. Mapasnuyec-
Kas HacTporka MOXET ObITb BbINONHEHa 6e3
NMPUMEHEHNA UHCTPYMEHTOB. BCTpOEeHHbIN
BEHTUJTb MMEET 3aBOACKYH0 YCTaHOBKY Ha Mo-
KasaTenu, ykasaHHble B Tabnuue Ha CTp.
314. Heobxopumoe 3HadeHue K, MOXHO
NPOCTO N TOYHO YCTaHOBUTb Ha BEHTWNE 6e3
MCMOosb30BaHNA MHCTPYMEHTA.

Mo BblMMCNEHHON B rapaBnM4ecKoM pacye-
Te Tpy6onpoBogda NPOMYCKHOW XapakTepu-
CcTuke Kk, onpefenserca Lmppa HacTPONKK
Ha LuKane BeHTUnsA. 3TOT nokasaTenb onpe-
nensieTcs No HoMorpaMmme nnu Taénuue (CMm.
cTp. 305 vnn ctp. 306). Hactpoiika MoxeT
6bITb BbINOSIHEHA 6€eccTyneH4aTo Mexpy
undopamu 1 1 7. NpegsaputenbHas HACTPOK-
Ka k, MOXeT 6bITb 3MeHeHa Bo BpeMs pao-
Thl OTOMUTENLHON YCTaHOBKW. 3HadeHus K,
npuBeaeHbl Takxe B hopme Habopa AaHHbIX
NS BeHTunen B nporpamme pacyeta no VDI
3805.

MO npumMeHeHne BCTPOEHHOro BEeHTUNA N wun
OfHOTPY6HOW 6annacHon nNpucoeguHUTENb-
HoW apmartypbl. B oByxTpy6HOI cucteme c
60nbLUMM Nepenagom TemnepaTyp TenIoHo-
cuUTenNs HYXXHO MPOBEPUTb HEOGXOAMMOCTb
3aMeHbl BeHTUNa N B KPYnNHbIX OTONUTESNb-
HbIX nNpubéopax Ha BeHTUNb U. OTonuTesnb-
Hble YCTaHOBKWM OOJ/MKHbI 3KCNlyaTupoBaTh-
€A cornacHo AencTBYIOLLIMM NpaBmnam OTHO-
CUTESIbHO TemnepaTypbl, AaBfIEHUs, XUMU-

Homorpamma sHadeHun k, /
undpbl Ha LWKane

B rupgpaenuyeckom pacyeTte Tpy6onpoBoa-
HOM ceTu onpepaensetcs k, 1 no Hemy — npea-
BapuTeSibHas HaCTPOWKa BEHTUNA Ha Kax-
[IOM OTONMUTENLHOM npubope. 3HaqeHune k,
onpegenseTca no Homorpamme (cMm. cTp. 305
1 306), B OCHOBE KOTOPOW NIEXMUT MaTtemaTu-
Yyeckast 3aBMCUMOCTb:
(%)
ky

Vy, —
Ap, = (—2 ‘/Ap1)
Vi

2

roe:
Dp,=6ap

Dp, = noTepu AaBneHunst OTONUTENbHOro npu-
60pa co BCTPOEHHbIM TEPMOCTATUHECKNM
BeHTUNeM, 6ap

\'/1 =3HaveHne k, (Hanpuwmep, 0,8), M4

\'/2= pacxop BoAbl, NPOXOAsLLEN Yepes 0To-
NUTENbHBIN NPUBOP, pacCHnTLIBAETCA U3
TEMMoBOWM MOLLIHOCTU U pa3HuLbl Temnepa-
Typ B nogaroLer u 06paTHOM NNHUAX, M%/Y
[nsa He6onbLUNX yCTaHOBOK MOXHO BOCMOSb-
30BaTbCA YNPOLLEHHbIM OPUEHTUPOBOYHBLIM
onpepferneHuem k, no taénuuam Ha ctp. 305
1 306. B cOOTBETCTBMM C TEMSIOBOA MOLLIHO-
CTbIO OTONUTENBHOMO NpUGopa ¥ Nepenagom
TemrnepaTyp MOXHO OMpefesnuTb 3Ha4YeHus
kK, ¥ uudpbl HACTPOMKM Ha LKane
(Ap =0,1 6ap).

Yeckux [o6aBOK (NPOTUB OTNOXEHWUA U
koppoaun) un T.8. CnepyeT npuHumaTtb BO
BHUMaHWe MaTepuanbl, WCMoNb3yoLmecs
BO BCeW yctaHoBke (cMm. Mpasuna VDI 2035
»3aLlMTa OT KOPpPO3UW B yCTaHOBKAax BOAS-
HOro oTonneHns").

B cucteme gomkeH 6bITb CMOHTUPOBAH rpsi3e-
YNoBWUTENb AN O4UCTKN BOAbI OT TBEPABIX Ya-
CTUL, 3arpAsHSIIOLLMX BELLECTB.

[Onana3oH
perynmpoBkm

2 5456 7

1
[l

H]I.H
1
UL_J

MapkupoBka ans
perynMpoBo4HOro

KonbLa

BCTPOEHHbIN BEHTWSIb C HACTPOMKOM K,

Buderus
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%J Pa6ouwnii nuct K1

Pa6o4une nucTbl

rM,D,paBJ'II/I‘-IeCKOG nogkmo4vyeHne naHesnbHbIX paanaTtopos Logatrend CO BCTPOEHHbIM BEHTUJIbHbIM KOMMJ1IEKTOM

TepMocTaTu4eckue rosioBKu

(maTymknm)

McnosHeHe BCTPOEHHOrO BEHTWNS MO3BO-
NAeT NPOU3BECTN HEMOCPELACTBEHHbIA MOH-
TaX TepMOCTaTUYeCKMX FOfIOBOK Creayto-
LLIMX NPON3BOAUTENEN:

Buderus

Danfoss, cepua RA 2000, RAW
Oventrop Uni LD

Heimeier VK

MNG Thera DA

[na ycTaHOBKM Opyrvx U3genuii Hy>XHo uc-
nosib30BaTb COOTBETCTBYIOLLME NEPEXOAHU-
KW, KOTOpble NpUOBpeTalnTCs y NPOM3BOAK-
Tenewn TepMocTaTMHeCKnX rofoBoK.

Pa,IJ,I/IaTopr NnocTaBNAKTCA CO BCTPOEHHbLIM
BEHTWUNEM, Ha KOTOPOM CTOWUT MnacTmMacco-
Basi KpbllLKa, 3alymLiatoLlas ero B0 Bpems
cTpouTenbHbIX paboT. Bo3moxHa paboTta
BeHTUNS 6e3 gatyuka. B panbHenwem Ha-
CTPOVIKY TemnepaTtypbl W perynuposaHve
Npov3BOAUT COOTBETCTBYHOLLAA TepMocTa-
Tn4yeckas ronoBka.

MopknioyeHue K TPy60nNpoBOAHON ceTu
MogknioyeHve UMEET HapyXHyl pe3bby
G 3/4, uTo siIBNsieTCcs 60MbLUNM NPENMYLLECT-
BOM NPV MOHTaXe, Hanpumep, pe3bOoBble
COEAMHEHNSA C 3aKMMHBIM KOJMbLIOM W apMa-
Typa MoryT 6bITb CMOHTUPOBAaHbI HEMoCpea-
CTBEHHO 6€3 yNnoTHeHNs. PaccTosHue Mex-
Oy NOAKIIYeHVAMM nogaroLlen u obpaTHom
nvHuin coctaenseT 50 mm. Bnarogaps pas-
NWYHBIM y3naM MOAKIIYEHNS C Pe3b6OoBbI-
MW COEAMHEHUSMU C 32>KUMHbBIM KOJbLIOM,
BO3MOXHO MCMOMNb30BaHNE MedHbIX Tpyo,
Tpy6 M3 ManoyrnepoauncTol ctanu u nnacrt-
MaccoBbIx Tpyb. [NogknioYeHne npou3Bo-
OWTCS CHU3Y, MO3TOMY BU3yasibHO Nony4aerT-
ca ngearnbHas nogeoaka Tpyo.

Mpun MCNobL30BaHNUM TOHKOCTEHHbIX MATKMX
Tpy6 Heob6Xxoayma YCTaHOBKA 3aLLMUTHbIX
rune3. Cnepyet o6s3aTenbHO COGNOAATH
yKa3aHusl Mo MOHTaXxy PMPMbI-U3roToBuTe-
nsa Tpy6.

OpHoTpy6Has cuctema

MaHenbHble pagnaTops! Logatrend co BcTpo-
€HHbIM BEHTUSTbHBIM KOMMNEKTOM SBMSAIOTCS
yHUBepcanbHbIMW A9 MPUMEHEHUSA B OJHO-
Tpy6HOW pcucteme. [ins 3T0ro MOHTUpPYyeTCs
O0fOHOTPY6Has apmartypa co BCTPOEHHbIM pe-
rynupyembeiM 6arnnacom. Ha ogHOTpy6HbIX
yCTaHOBKax MPVMEHSIIOTCS TONbKO BCTPOEH-
Hble BeHTMNM N, KoTopble paboTaloT B No3n-
umm “N”. B ogHOTpy6HOM 6arinacHov apmarTy-
pe perynvpoBKOM 6annacHoro LwnuvHaens
HacTpavMBaeTCcs MpPOMNopLMOHarnbHoe pac-
npegeneHvie LMpKynupylowein soabl 1, Ta-
KM 006pa3oM, HacTpamBaeTcs Tpebyemblin
ans paguatopa pacxod. OgHoTpy6Has Konb-
LieBasi 06BA3Ka AOMKHA NPUMEHATLCSA TOSb-
KO B TEX OTOMUTENbHBIX NpMbopax, cymmap-
Has MOLLHOCTb KOTOPbIX He npeBbllaeT
12 kBT.

OTtonuTenbHbIN Npuéop
- N

D T
m

1 1

OpHoTpy6Has 6avinacHas apmatypa

Barinac

[na HacTponKmM NOTOoKa Yepes3 pagmaTtop oT
06LLEero BeCOBOro pacxoga Bogbl (npornop-
LMoHanbHoe pacnpegeneHve) cnegyeT nosnb-
30BaTbC HOMOrpamMoWn Ansa ogHOTPYy6HOM
CUCTEMbI.

[Nns DOCTUMXXEHWS HYXXHOTO pacripefeneHus
BO/bl PacxXopf Yepes pagnaTop HOSKeH BbITb
BbIYMCNEH MaTemMaTU4YecKn U cornacoBaH c
pearnbHON MOLLHOCTBIO OTOMUTENIbHOrO MNpu-
6opa.

Ona HacTpoOWKM NpaBMIIbHON LIMPKYNALMK
BOAbl B pagmMaTope Hy>XXHO OTKpbIBaTb WK
3aKpblBaTh 6aiinac perynMpoBOYHbIM LLMWH-
nenem. PacnpepeneHve Bogbl 3aBUCKUT OT:

* COMPOTMBIIEHNS OTOMUTENBHOIO Npubopa ¢
BEHTUIIbHbIM KOMMIEKTOM W OOHOTPYOHOW
6annacHon apmaTypowu,

* OT OaBfieHMsl Hacoca U [aBliEeHNs B CUC-
Teme

Pacxon Bofbl, KOTOPLIA JOMKEH NPOXOAUTL

yepe3 OTOMUTENbHbIA NpUMGOpP, HacTpavea-

eTcsa no guarpamme, Ans 4ero ysenuymnsaeT-

CSl UM YMEHbLLAETCS COMPOTUBIEHUE Gait-

naca npv noBopoTe ero wnuHgens. Ons xo-

poLuert paboTbl OQHOTPYOHON CUCTEMBI He-
06XOAUMO OCOGEHHOE BHUMAaHWE YOENSATb

BCEM 3Tanam OT NPOEKTMPOBaHNA [0 Hanag-

KW.

B 3aBucuMMOCTM OT KOHdpurypaumm Tpy6o-
npoBofa B Hero MoryT 6biTb YCTaHOBMEHbI
Kak npoxogHble (Dgf), Tak u yrnosble (Eckf)
3anopHble y3nbl MOAKMIOYEHUS OJHOTPYOHO-
ro 6avinaca.

OpHoTpy6Has GannacHas 3anopHas apma-
Typa UMeeT Mnpw 3TOM [iBa NpeunMyLLecTBa:

Bo3moXHOCTb npuMeHeHna B KadecTtee ne-
PeMbl4KKn, ecnu OTOMUTENbHBIN anI60p aon-
XeH 6bITb YCTaHOBJIEH NMO3Xe

B03MOXHOCTb NepeKkpbITUA nofaqn Boabl B
oTOoNUTESIbHbIE MPUGOPLI U3 TPYOONPOBOA-
HOW CETW, ECNM OHW [OMKHbI GbITb BPEMEHHO
OTKJIHOHEHbBI M/UINN AEMOHTUPOBAHbI

HanbHenwasn nHpopmaums no ogHOTPYOGHOM
cucTeme npueegeHa Ha cTp. 408, Pa6ouuni
nmeTt K3.

MoTepu Tenna npu 3aKpbITOM BEHTUNE

B oOHOTPY6HOW YCTaHOBKE BO3HMKAIOT Te-
NnoBble MOCTbI, KOTOPble 06pa3ytoTca n3-3a
BOAbl, MpoxodsLen yeped 6annac. MNoatomy
B OQHOTPYOGHON cCUCTEeMe NpU 3aKPbITOM
TEepMOCTaTU4ECKOM BEHTUSIE OTOMUTENLHOMO
npu6opa BO3MOXHO He3Ha4YUTeNbHOE NoaTa-
NavMBaHune 13-3a Hanu4nsa TeNI0BOro NoToka
B 6annace.

PaguwaTopbl n komnnekTtylowme — karanor 2015-2016
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Pa6ouue nucTbl Pa6ouwii nucT K1 %J
FI/I,D,paBnVI'-IeCKoe nogkn4veHne naHesnbHbIX pagnaTtopoB Logatrend CO BCTPOEHHbIM BEHTUJIbHBIM KOMMEKTOM

Ap Ap Ap
(Mm.BOZ.CT.)  (6ap) (kNa)

20

249 02 r 77
_ JVAVIVARY,
AL
1 - 0,1 E 7 717 10
081 0,08 - e — 8
06 | 006 AmW ARV /77 5
054 005 aAvaviraavi :
o // g ] , / 1/, //// :
03 1 003 7 / / 3
02 4 0,02 vemYi Ff 2
_ avAr. /// :
01 0,01 / / // / 1

5 7 10 20 30 4050 70 100 200 300 400500 7001000 Q (n/4)
At=10K 0,07 0,1 02 030405 0,7 1 2 3 45 7 10 «kBr
At=15K 0,1 02 030405 07 1 2 3 45 7 10 KBT

T T T T T T T T 177 T T T T T T T 17T T T
At=20K 02 03 0405 07 1 2 3 45 7 10 20 kBT

Homorpamma 3HaqeHui K, 5151 IBYXTPYGHOM CUCTEMbI

Lindpa Ha wkane 1 2 3 4 5 6 7 N
3HadeHue k, 0,11 0,16 0,22 0,30 0,38 0,47 0,57 0,71
OtknoHeHune AP 0,5 0,6 0,9 1,0 1,0 1,0 1,0 1,0
Maxkcumare- At=10K 400 580 800 1100 1390 1720 2090 2600
Hag Tenniosas
MOLLIHOCTL At=15K 600 880 1210 1650 2090 2580 3130 3910
paguaropa
B BT npun
Ap=0.16ap At=20K 800 1170 1610 2200 2790 3450 4180 5210
Lindpa Ha wkane 1 2 3 4 5 6 7 N
3HaueHue Kk, 0,09 0,14 0,21 0,28 0,36 0,44 0,54 0,67
OTknoHeHve AP 0,5 0,6 1,0 1,5 1,5 1,5 1,5 1,5
Makcumans- At=10K 330 510 770 1020 1320 1610 1980 2460
Hasa TennoBas
MOLLHOCTL At=15K 490 770 1150 1540 1980 2420 2970 3690
papmuaropa
B BT npn
Ap=0,16ap At=20K 660 1020 1540 2040 2640 3230 3960 4920

Buderus Paguatops! 1 komnekTytowme — katasor 2015-2016



%J Pa6ouwii nuct K1 Pa6oune nucTbli
rMﬂpaBﬂquCKoe nogkmo4vyeHne naHesnbHbIX paanaTtopos Logatrend CO BCTPOEHHbIM BEHTUJIbHbIM KOMMJ1IEKTOM

Ao Ap Ap
(Mm.BOA.CT.) (6ap) (kMa)
1 2 3 4 5 67 N
2 - 0,2 20
| VAR AR NV A iV
/| VLA AL S
140 / i 1/ 10
08 1 008 1/ / / Vi 8
06 4 006 f / / /1/ ; - 6
05 7 0,05 y 4 V 4 >
04 1 004 £/ v 4 ar 4
/ / y 4 / /4 14
03 4 0,03 3
i / / LU/ 7
/ YAV.RVV Ve
02 4 0,02 / / " 2
] / / / 4
, / //
01 - 001 SR 1
5 7 10 20 30 4050 70 100 200 300 400500 700 1000 Q (n/4)
T T T T T T T T T L T T T T T T L
At=10 K 0,07 0,1 02 03 0405 07 1 2 3 45 7 10 kBT
T T T T T T T 1T 17T T T T T T T L T
At=15K 01 02 03 0405 07 1 2 3 45 7 10 kBT
T T T T L T T T T T T 1T 17T T T
at=35 K 03 0405 07 1 2 3 45 7 10 20 KBT
T T T T L T T T T T T 1T TT T T
At=40 K 03 0405 07 1 2 3 45 7 10 20 KBT
Homorpamma sHaqeHui K, Ans AByXTPYGHOM CUCTEMbI
Lindpa Ha wkane 1 2 3 4 5 6 7 N
3HaveHme k, 0,03 0,06 0,11 0,16 0,22 0,27 0,33 0,43
OTknoHeHne AP 0,5 0,7 1,0 1,0 1,0 1,0 1,0 1,0
Maxcumarb- At=10K 110 220 400 580 800 990 1210 1570
Has TensioBas
MOLLHOCTb At=15K 160 330 600 880 1200 1480 1810 2360
paguaTopa
8 BT npu 220 441 800 1170 1610 1980 2420 3150
Ap=0,1 6ap At=20K
Lincpa Ha wkane 1 2 3 4 5 6 7 N
3HadeHue k, 0,03 0,06 0,11 0,16 0,21 0,25 0,30 0,38
OTknoHeHune AP 0,5 0,7 1,0 1,4 1,5 1,5 1,5 1,5
Maxcumars- At=10K 110 220 400 580 770 910 1100 1390
Has TensioBas
MOLLHOCTb At=15K 160 330 600 880 1150 1370 1650 2090
paguaropa
B BT npu
Ap=0.16ap At =20 K 220 440 800 1170 1540 1830 2200 2790
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Pa6ouue nuctbl Pa6ouunit nuct K2
MmppaBnMyeckoe NoAKNoYEeHNe NaHeNbHbIX pagnaTopos %
Logatrend co BCTPOEHHbIM BEHTUIIbHBIM KOMIMIEKTOM

BbicoTa 300 400
OnuHa/Tun 10 1 21 20 22 30 33 10 1 21 20 22 30 33
400 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3
500 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 U3 us
600 U3 U3 U3 U3 U3 U3 U5 U3 U3 U3 U3 U3 U3 us
700 U3 VK] U3 U3 U3 U3 us U3 U3 U3 U3 us U3 us
800 U3 U3 U3 VK] us U3 uUs U3 U3 U3 U3 us uUs us
900 U3 U3 U3 VK] us U3 us U3 U3 us U3 us uUs N4
1000 U3 U3 U3 U3 us us us U3 U3 us U3 us U5 N4
1100 U3 U3 us U3 us us N4 U3 U3 us U5 us U5 N4
1200 U3 U3 us U3 us us N4 U3 us us U5 N4 U5 N4
1300 U3 U3 uUs VK] uUs us N4 U3 uUs us U5 N4 U5 N4
1400 U3 U3 us us uUs us N4 U3 U5 us Us N4 N4 N4
1500 U3 VK] us us us us N4 U3 us us us N4 N4 N4
1600 U3 us us us N4 us N6 U3 U5 N4 U5 N4 N4 N4
1800 U3 us us us N4 N4 N6 U5 U5 N4 U5 N4 N4 N4
2000 U3 us U5 us N4 N4 N6 us us N4 us N4 N6 NN
2200 U3 us N4 us N6 N4 N6 us us N4 N4 N4 N6 NN
2300 Us us N4 us N6 N4 N6 us N4 N6 N4 N4 N6 NN
2400 uUs us N4 us N6 N4 N6 U5 N4 N6 N4 N4 N6 NN
2600 us us N4 us N6 N6 NN U5 N4 N6 N4 N4 N6 NN
2800 us us N4 N4 N6 N6 NN U5 N4 N6 N4 NN N6 NN
3000 U5 N4 N6 N4 N6 N6 NN U5 N4 N6 N6 NN N6 NN
BbicoTa 500 600
AnuHa/Tun 10 11 21 20 22 30 33 10 11 21 20 22 30 33
400 U3 U3 U3 U3 U3 U3 U5 U3 U3 U3 U3 U3 U3 us
500 U3 U3 U3 U3 U3 U3 U5 U3 U3 U3 U3 us U3 us
600 U3 VK] U3 U3 us U3 U5 U3 U3 U3 U3 us us us
700 U3 U3 us (VK] uUs us us U3 U3 us U3 us us N4
800 U3 VK] us UE] us us N4 U3 U3 us us us us N4
900 U3 UK] us U3 us us N4 U3 U5 us us N4 us N6
1000 U3 us us us N4 us N4 U3 U5 us us N4 U5 N6
1100 U3 us us us N4 us N6 U3 us us us N4 N4 N6
1200 U3 us U5 us N4 N4 N6 us U5 N4 us N4 N4 N6
1300 U3 us U5 us N4 N4 N6 us us N4 us N6 N4 N6
1400 U5 us N4 us N4 N4 N6 U5 U5 N4 U5 N6 N4 NN
1500 us us N4 us N6 N4 N6 U5 U5 N4 N4 N6 N6 NN
1600 us us N4 us N6 N4 NN U5 N4 N4 N4 N6 N6 NN
1800 us us N4 N4 N6 N6 NN U5 N4 N6 N4 N6 N6 NN
2000 us us N6 N4 N6 N6 NN U5 N4 N6 N4 NN N6 NN
2200 us N4 N6 N4 N6 N6 NN U5 N4 N6 N6 NN N6 NN
2300 us N4 N6 N4 NN N6 NN N4 N6 N6 N6 NN NN NN
2400 U5 N4 N6 N4 NN N6 NN N4 N6 N6 N6 NN NN NN
2600 us N6 N6 N6 NN N6 NN N4 N6 NN N6 NN NN NN
2800 N4 N6 N6 N6 NN NN NN N4 N6 NN N6 NN NN NN
3000 N4 N6 NN N6 NN NN NN N4 N6 NN N6 NN NN NN
BbicoTa 900 1 3Ha4veHne U,N — Tmn BeHTUNA
ﬂanaITMn 10 11 21 20 22 30 33 2 3HaveHune 1 ,2,3,4,5,6,7,N - npep,HaCTponKa BEHTUNA
400 U3 U3 U3 U3 us us U5
500 U3 VK] us U3 us us N4
600 U3 us uUs us us us N4
700 U3 us us us N4 us N6
800 U3 us us us N4 N4 N6
900 us us N4 us N6 N4 N6
1000 us us N4 us N6 N4 N6
1100 uUs us N4 N4 N6 N6 NN
1200 uUs N4 N4 N4 N6 N6 NN
1300 us N4 N6 N4 N6 N6 NN
1400 U5 N4 N6 N4 N6 N6 NN
1500 us N4 N6 N4 NN N6 NN
1600 N4 N4 N6 N6 NN N6 NN
1800 N4 N6 N6 N6 NN NN NN
2000 N4 N6 NN N6 NN NN NN
2200 N4 N6 NN N6 NN NN NN
2300 N6 N6 NN N6 NN NN NN
2400 N6 N6 NN NN NN NN NN
2600 N6 NN NN NN NN NN NN
2800 N6 NN NN NN NN NN NN
3000 N6 NN NN NN NN NN NN
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J VK-Profil Logatrend
Hunarpamma onpegeneHns rmapaBnnyeckoro conpoTuBneHns naHensHbIx paguaTtopos Logatrend K-Profil n K-Plan
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Pa6o4une nucTbl

MeTop pacyeTa pagmMaTopos Ans OAHOTPYOHOM CUCTEMBI

MeTog pacyeta npu onpegeneHnn pasme-
pPOB OTOMUTENbHLIX MPUOGOPOB MOKa3aH Ha
npvMepe naHensHoro paguaropa Logatrend
CO BCTPOEHHbIM BEHTUJSIbHBIM KOMIMIEKTOM
Ona ogHoTpy6Hou cuctembl. Janee npuse-
OeHbl nocrnefoBaTenbHble 3Tanbl pacyeTa,
CBefeHHble ANs HarnsgHOCTY B Tabnuuy.

Mpu pacyeTe UCXOQAT M3 pasHWLbl Temne-
patyp A8, v Temneparypbl B nopawoLien
NMHAN §,, OTOMMUTENLHOMO KOHTYPA.

- A9, =15K
19,,=70°C

1 Ycnosuem sBnaeTca 3HaHWe pacyeTHOM
TENI0BON HarpysKku QN Ha oTtonuTesb-
HbIl KOHTYp M TennonoTpebHoCTU ON
BCEX MOMELLEHWI, rAe YCTaHOBMNEHbI pa-
avatopsl. [na storo B DIN 4701 npuse-
OeHbl pacyeTHble POopMyrbl TeopeTU4ec-
KOro ornpefenieHns pacyeTHou Tenso-
NOTPE6GHOCTU NPU HOPMaIbHBIX YCOBU-
AX.

2 PacueT oTonNuUTENbHLIX NPUOGOPOB Haun-
HaeTCs C BbIYVCNEHNS BECOBOro MOTOKa
BOAbI B OTOMNUTENLHOM KOHTYpe M, B 3a-
BMCUMOCTU OT pacyeTHON TennoBON Ha-
rPy3KNU Ha OTOMUTESNIbHBLIA KOHTYP QNK,
KOoTOpas CKnagblBaeTcs U3 3Ha4YeHuwn
pac4HeTHOM TennonoTpebHOCTU QN oT-
[enbHbIX MOMELLIEHUIA.

3 TennoBasi MOLLHOCTb OHK OTOMNUTENbHbIX
npuvoopOB 3aBUCUT OT PacHETHOWN TeNso-
noTpe6HOCTH ON OTAENbHbIX MOMELLEHNIN
1 OT KONTMYECTBa YCTAaHOBJIEHHbIX B OMe-
LeHunax pagmnaTtopos. B npumepe, B nep-
BOM M BO BTOPOM MOMELLIEHMAX Mpegyc-
MOTpEHa yCTaHOBKa ABYX paavaTopoB.
Heob6xoammo, 4To6bl X TennoBasi MOLLL-
HOCTb Q,,  MOKpbIBaNa pac4eTHylo Te-
nnonoTpecHocTs Q.

4 O6wasn TennoBas MOLLHOCTb Qi oronu-
TeNbHbIX NPUOOPOB, YCTaHOBIIEHbIX Me-
peq paccMaTpuBaeMbIM OTOMUTENbHBIM
npueopoM i, HyXHa AOna onpepeneHuns
TemnepaTypbl B €ro rnopawLllen NUHUK
9,

VK

my HK K

Pac4eT napameTpoB TennoHoCHTENs
oTonuTensHoro npuéopa B
OfHOTPY6HOW cucTeme

5

6

[MpenBaputensHO npuMaeTcs BECOBOWN
pacxof X, paBHbIn 35 %.

[anee naet nepecyeT NpoLEHTHON Jonu
BECOBOr0 pacxo/a, NMpPOXOsLLEero Yepes
papmaTop, OT BCero noToka m,, LMpKyu-
pyloLLEro B OTOMUTESNILHOM KOHType, Ha

a6CosoTHOE 3HaYeHne thK B Kr/4.

TennoBas MOLLHOCTb Oi OTONUTENbHbIX
npubopoB COOTBETCTBYET pasHule Te-
NAOBbLIX MOLLHOCTEN MOTOKA TEMNIOHOCU-
Tena B Todkax 1 1 2 Ha y4acTke nepep
paccMmaTpuBaembliM paguatopom i. U3
6anaHca MOLLIHOCTU B 3TUX TOYKax norny-
YaeTca TeMmnepartypa nofjaroLlen NnMHUK

8y, 3TOr0 OTONUTENLHOrO NPUGOPa.

Paccuntas  TemnepaTypy  o6paTHoun
NUHUK SRHK, BCE NapameTpbl paccMaTpu-
BaeMoro OTonuTesibHoro npuéopa 6yayT
MONMHOCTbLIO ONPEefeneHbl.

Temnepatypbl BO3Ayxa 9 B pasnuyHbIx
NMOMELLIEHUSAX MPUHMMAIOTCA  PaBHbIMMU
pacyeTHbIM TeMMNepaTypam B MOMELLEHU-
AX, MPUMEHSIEMbIM AN ONpefeneHus Te-
nnonoTtpebHoctn no DIN 4701. B DIN
4701, yacTb 2 (Tab. 2) AN NONHOCTbIO OT-
annMBaemoro 3faHus NpuBOJATCA cre-
JyloLLMe 3Ha4YeHUs:

—unas kKomHata 20 °C

—cnanbHsa 20 °C

—KyxHs 20 °C

— BaHHas koMHata 24 °C

—T1yanet 20 °C

—noaco6Hble nomMelleHus 15 °C

— necTtHuyHas knetka 10 °C

10 lMNpeBbiWweHne TemMnepaTypbl TENIOHOCK-

11

Tens A3 cooTBeTCTBYeT (PaKkTUYECKOMY
3HA4YeHUIO NS pacyeTHOro cny4yas, T. e.
[N pac4eTHOM CUCTEMHOW TemnepaTypbl
OTOMUTENBHOIO KOHTYpPA.

B copmyne ana onpepenexuns kosdu-
LumeHTa nepecyeta F 3KCMOHEHT OTOMU-
TenbHoro npuéopa n = 1,3. Ana gpyrux
TUMOB OTOMUTENbHBLIX MPUGOPOB 3KCMO-
HeHTbl N Hafgo 6path U3 KaTanora oTonu-
TefbHbIX NPUMO0oPOB, a KO3PULMEHTbI
repecHeTa Hy>XHO paccynTbIBaTb.

12 3Has TennoByld MOLLHOCTb QHK oTonu-

TenbHOro Npuéopa npv pacHeTHbIX yCro-
BUWSIX, MOXXHO OMpPeAennTb pacyeTHyto Te-
MAOBYD MOLLUHOCTb MpU  HOPMasibHbIX
ycrnoBuax  (cucTemHas — Temnepartypa
75/65/20 °C). Mo pac4yeTHOW TennoBoW
MOLLHOCTM MpW HOpMasbHbIX YCIOBUSX
BbiGUpaeTcs paguatop B Kartanore
OTOMUTENbHBIX NPMG0POB. Mpy HeN3MeH-
HbIX FEOMETPUYECKMX pa3Mepax CyLLecT-
BYET BO3MOXHOCTb, MEHSASi BECOBOW MO-
TOK TEMSIOHOCUTENS, BNUSATL Ha pasHuUy
TemnepaTyp oTonuTensHOro npuéopa u
Ha ero TennornepeaatoLLyto CoCoGHOCTb.
PacyeT Hy)HO NOBTOPWUTL, Ha4YMHas c M.
6, roe uaeT nepecyeT BECOBOr0O NOTOKa B
3aBUCMMOCTU OT €ro NpOLeHTHOW Aonu
(X, =50 %).

make

13 MNoTtepu aaenexus B BeHTUne Dp, Ha oTo-

nMUTENLHOM Mpubope Ans OKOH4YaTeslb-
HOro BECOBOr0 MOTOKa M, . OTOMWUTESb-
Horo npubopa 6epeTcs MO HOMOrpamme

14

Pa6ouunn nuct K3

B

3HaveHun k, ans oagHOTPY6HON CUCTEMBI.
[1nA 3TOro Hy>XHO nepecynTaTb BECOBOW
NOTOK M, B 0GbemHbI V. B criegyio-
Ler opmyrne ¢ AOCTAaTO4HOW TOYHOCTbIO
MOXHO NPUHATL MAOTHOCTb TEMNSIOHOCUTE-
na p =1Kr/n, T.e. 06bEMHbIN N BECOBOM
NMOTOKW paBHbI MeXAY CO601 1 OTNNHatoT-
€Sl TONbKO B ANHULIAX U3MEPEHUS.

: m
Vik = _pHK

roe:

v O6beMHbI MOTOK B OTONUTESb-
HK Hom mpubope, n/4

p  [noTHOCTbL TennoHocuTens, Kr/n

MoTepy QaBneHUs B BEHTWMAX OTOMU-
TeNbHbIX MPUGOPOB CYMMUPYHOTCS C MO-
TepsMy AaBfieHns B TPy6GOMNpPOBOLHOM
ceTu, (HanpumMep, B 0TBOZAX U KONEHAX) 1
YUMTLIBAIOTCS B O6LUMX MOTEpsiX Aasne-
HUS BO BCEM OTOMUTENBHOM KOHTYpe. [u-
[paBnM4eckne CONpPOTMBIIEHWSI B OTOMW-
TENbHOM  KOHType  (hopMupyloT, B
3aBMCMMOCTV OT BECOBOTO MOTOKa, MoTe-
pv LaBneHWsi B OTOMUTENBHOM KOHTYpe,
KOTOpble KOMMEHCUPYIOTC MPaBUIIbHO
nofo6paHHbIM HAacoCOM C TpebGyeMbim
BECOBbIM PACXOL0M.

Buderus

PapuaTopb! n komnnekTyowme — katanor 2015-2016




Pa6ouun nuct K3 Pa6ou4ue nuctbl

MeTopn pacyeTa pagmMaTopoB Ans OAHOTPYOHOM CUCTEMBI

Pacxop Boabl Hepes paguatop B % @
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O6bemMHbIV pacxon V, /4y .

Homorpamma sHaveHui k, Ans oqHOTPYyGHON CMCTEMbI
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Pa6ouune nuctbl
MeTop pacyeTa pagmMaTopos Ans OAHOTPYOHOM CUCTEMBI

Pa6ouuit nuct K3

MpoeKTHbIE AaHHbIEe 3afaHHble 3Ha4YeHus
Data: Homep oTonutensHoro
KOHTYypa:
MpoekT: Mepenap Temnepartyp:
p penan patyp Ak _ K
Paspa6otan: TemnepaTypa BoAbl B 9 .
noparoLLen IMHAK: Vk = C
EpuhnLa MomelleHne
MapameTpsbl name- ®dopmyna
peHus
PacueTHas Tennosas .
1 |narpyaka otonutensHoro Q. BT DIN 4701
KOHTYypa
PacqerHas Qy BT DIN 4701
TennonoTpebHoCTb
) . Qy
2 | BecoBoi pacxog Boabl my Kr/4 m, = — K
K™ 49 - cp
OTonuTenbHble NprbopbI
1 2 3 4 5 6
3 | TennoBas MOLLHOCTb Quk BT /
4 | TennoBast MOLLIHOCTb C')i Bt /
[Honsi notoka BoAbl X % /
. my - X
6 | Becosoi pacxo Bofib! m Kr/y =_K -
p 4 BOA HK Muk = 300%
o Q.
7 TemnepaTtypa nogatoLLen ﬁVHK o 9, P
NUHUK HK K mg-cp
TemnepaTypa 9 o Qi
8 o Ruk C R Vi T 7
o6paTHON NNHUK HK HK My * Cp
9 OcHoBHas TemnepaTypa 9 oC /
BO3Ayxa
MpesbilueHye Temne- e T PR
10 A9 °C A9 = —
paTypbl TEMNOHOCUTENS 2 L
n
11 | KoahdpmumeHT nepecyeta  F / F (j—g)
PacuetHas Tennosas ; : :
12 MOLLIHOCTb Qn BT Qn = Qe " F
13 MoTepw paBneHus Ha ApVHK M6ap /
BEHTUNE
14 | O6LMe noTepu AaBNeHNs PVges m6ap /
YaenbHas TENI0EMKOCTb a PacyeTHas Tennosas moLu- 9 TemnepaTypa Bo3ayxa, °C
Cp BOfbI C, = 1,163 BTuw/krK n HOCTb, BT =
KoadhduumeHT nepecyeta o) Pac4eTHas Tennonotpe6- IR Temnepatypa o6paTHOM IMHUK
N HoCTb, BT HK  oTonuTenbHoro npuéopa, °C
. Pacxopn Bofpl, Kr/4 a PacyeTHas Tennosas Harpyska 5 Temnepatypa nofgatoLLen
m Nk  oTonuTenbHOro KOHTypa, BT \% NnHUK, °C
. Pacxop Boabl 4epes OTONUTENbHbIN Pacxop Bofpbl, 9 Temnepatypa nogatoLLen
My  Npuéop, K/ X NpoxofsiLLen Yepes OTONUTENb- Vuk  JIMHUM OTOMUTENBHOrO
HbI Npubop, % npubopa, °C
. Pacxop Bofbl B OTONUTENBHOM MpesbiweHne Temnepatypsl, K Temnepatypa nogatoLLein
my KOHTYpe, Kr/4 A 1c’AVK JINHAW OTOMUTENbHOIO
KOHTYpa, °C
OKCMOHEHT OTOMUTENBHOr0 AD Mepenap Temneparyp
npuéopa K B otonuTtensHoM koHType, K
. TennoBasi MOLLIHOCTb A O6Lwue noTepu AasrieHust
Quk  oTonuTenkHoro npuéopa, BT P Vges BEHTWIEN OTOMUTENTBHBIX
npmbopos, m6ap
O6Lan TennoBas MOLLHOCTb OTOMK- MoTepu naBneHWs Ha BeHTUNe
a TeslbHbIX MPMGOPOB, YCTaHOBNEH- Apy, oTONUTENBLHOIO Npuéopa, Méap
i HbIX Nepef paccmaTprBaeMbIM HK
pagua-topom i, BT
Buderus Papgunatopsl 1 KOMAnekTytowme — katanor 2015-2016




%J Pa6ouwnii nuct K4

[na yyeta pasnuyHbIX BO3AENCTBUN, KOTO-
pble MOryT BO3HWKHYTb B Pe3ynbTaTe Kakux-
60 OTKMOHEHUN, K pacyeTHOW Tensono-
TpebHocTun, onpegensemonn no DIN 4701,
YyacTb 1 1 yacTb 2, BBOAUTCH KOSPDULIMEHT
3anaca 15 %.

Pac4eTHas MOLLHOCTb BbI4YMCNAETCA MO
dopmyne:

Q=(01+x-0Q,

roe:
pacyeTHasi Tennosasi MOLLHOCTb
Q oTonuTensHoro npuéopa B
nomMeLleHnmn
pacyeTHas TennonoTpebHOCTb Mno-
meLeHus no DIN 4701, yactn 1 n 2,
C Y4YeTOM BO3MOXHOIO MOBbILLE-
N HUS MOLLHOCTM AN CUCTEMbI OTO-
nneHus, paboTaloLLlen B pexnve ¢
NMOHMXEHHOW TeMnepaTypom
koahdumumeHT 3anaca (x = 0,15 no
X DIN 4701, 4acTb 3)

OT aToro koadpuuMeHTa MOXHO OTKa-
3aTbCA NN €ro MOXHO YMEHBLLUTL, ECIN KO-
Ten MMeeT 3anac MOLHOCTU, [OCTaTO4HbIN
0N BPEMEHHOrO MOBbILLEHUS TemnepaTypbl
TennoHocuTens Bbile pacyeTHon Ha 15 %.
Ha ocHoBe 06yCrnoBMNEHHbIX CUCTEMON dhak-
TOPOB BO3[ENCTBUS B HA3KOTEMMNEPATYPHbIX
KOTnax uenecoobpasHa pacuyeTHas Temne-
patypa nogatwoiien nuHum 70 °C. Ecnu Bbl-
6paHa oTonuTenbHas yctaHoBKa ¢ Temnepa-

1 Bce gaHHble MO MOLLHOCTU nogpasyme-
BalOT BEPXHEE MOAKIOHEHNE NoJatoLLen
JIVHUX U HUXKHEe NoAKIoYeHne obpar-
HOM NuHMK. MpyU HUXKHEM MNOQKIOHEHUN
nogawwern n obpaTtHOM JIMHWUA HYXXHO
YUYUTBIBATL CHUXEHUE MOLLHOCTM MaKCu-
MyM Ha 15 %. Kpome Toro, Hy>HO y4mnTbl-
BaTb YMEHbLUEHWE Tennootha4n npu
yCTaHOB-ke OTOMUTENbHOro npuéopa B
HYLLe, NPU HanM4yMn OeKopaTUBHbLIX Ma-
Henemn, MeTanIM4eckoro nakoKpaco4Ho-
ro NMOKpbITUA U T.4,.

2 OKCMOHeHT n 6epeTcs 13 Tabnuy, TEXHN-
YeCKUX XapaKTepuUCTUK A COOTBETCTBY-
loLLlero Tuna OTOMUTENbHOro npubopa.
OH onpegenseTca npu  MPOBEAEHUN
HE3aBUCUMbIX MWCMbITAHUA W perucTpa-
UMM oTonNUTENbHBLIX Npu6opos. OTCyTCT-
BylLMe B Tabnuuax NPOMEXYTOYHbIe
3Ha4YeHnsa KO3(PULMEHTOB nepecyeTa
MOryT ObITb OnpefenieHsl METOAOM WH-
Tepnonsauun TONbKO B Cry4Yae He3Hauu-
TENbHbIX OTKIOHEHUA OT MPUBEOEHHbIX
KO3h(PMLMEHTOB. Hanpumep, npwu
55/45 °C n 24 °C gns n = 1,30 koadhunum-
eHT nepecyeta F =2,37, agna n=1,28
koadhpuumeHT nepecyeta F = 2,34, Torga
ons n = 1,29 ¢ AOCTOTOYHOW TOYHOCTbIO
MOXHO  OnpepenuTb  KO3hdULMEHT
F=0,5(2,37 +2,34) =2,36

Pa6o4une nucTbl

I'IepeCHeT Ha apyrue napamMeTpbl TeNJIOHOCUTENA

Typamu B cucteme 70/55 °C, n yctaHaBnu-
BaeTCs HU3KOTEMMNepaTypHbI KOTen, KoTo-
pbIVi MOXeT  [aTb MaKcumasbHyto
TemnepaTypy nogatwoiiein nuHum 75 °C, 10
rnocTaeneHHoe TpeboBaHne Nno NoBbILLEHUIO
MOLLIHOCTM MOYTU BbIMOSHAETCS.

Mopspok pencTeun

PacueTHas TennoBas MOLLHOCTb OTOMNUTESb-
Hbix Npub6opos no DIN EN 442 onpepensiercs
cnepyloLMMM napameTpamm:

— TemnepaTypon nogaroLert IMHUM Tenso-
Hocutens: J, =75 °C

— TemnepaTypon 06paTHOM IMHUK TEMNTOHO-
cutens: J,=65°C

— Temnepartypoit B nometueHum: J, =20 °C

—CpefHvM npeBbILLEHWEM TemnepaTypbl:
DJ =49,83K

[na cooTBETCTBYOLWMNX MOAENEN OTONUTENb-

HbIX NPMOGOPOB MOLLHOCTb Ha OAWMH MOrOH-

HbIi METP U Ha OJHY CeKLMIO NpusefeHa B

Tabnuuax TEXHNHECKNX XapakTepucTUK Ans

HopMarnbHbIX Temnepatyp 75/65/20 °C. Ons

OpYrux 3Ha4eHui Temneparyp TenioHocuUTe-

NS 1 BO3AyXa B NOMELLEHWWN TeMnnoBble MOLL-

HOCTV HEOBXOAMMO NEePeCcHUTLIBATD.

YueT KoahhULMEHTOB nepecyeTa COCTOUT B
TOM, YTO paccyUTaHHas UCXOAS U3 TEMOMNo-
Tpe6HOCTH QN TennoBasi MOLLHOCTb OTOMK-
TenbHoro npuéopa Q ymMHOXaeTcs Ha koad-
hMUMEHT nepecyeTa, B3ATOro 13 NpuUBELEH-
HbIX ganee taénuy. Mo yTOYHEHHOW Takum
06pa3om TEMOBOM MOLLHOCTU B Tabnuuax
TEXHUYECKNX XapaKTepucTuK noadupaertcs
OTONWUTENbHBIN MPUGOP AN TemnepaTtyp
75/65/20 °C, B TOM 4ncne v npy gpyron Tem-
nepartype B NOMELLEHNM, T.K. OHa 6bina yxe

3 YkasaHHble ganee KoauumeHTbl nepe-
cyeTa paccyuTaHbl MO MNPUBEQEHHBIM
34eck hopmynam.

4 Mo atum chopmynam MOXHO OonpenenvTb
KOShhMLUMEHTbI NepecyeTa ans TemMne-
paTypHbIX KOMOMHALWIA, KOTOPbIE HE YKa-
3aHbl B Tabnmuax.

yudTeHa npu UCnosib30BaHUM KoauLmeHTa
nepecuyerta.

Mpumep

Tennosas MOLLHOCTb OAHOro OTONMUTEsIbHO-
ro npuéopa AoMmKHa COCTaBNATb COOTBETCT-
BEHHO BbIYMCMEHHOM TennonoTpebHoOCTN
oTannueaemoro rnometleHns Q = 1000 Br.
YcTaHOBKa paccHutaHa Ha MakcuMasbHyo
TemnepaTypy TEensoHoCUTeNs B MogaroLlen
nmHvm J, = 55 °C, B 06paTHOWM N1HUK
Jg = 45 °C v Temnepatypy B MomeLleHun
J_ =20 °C. OkcnoHeHTe n = 1,3 (ans 3apaHee
N3BECTHOrO TUMa OTONWUTEeNbLHOro npubéopa
Logatrend VK-Profil, BeicoTa 600, Tvn 22) co-
OTBETCTBYET B NPUBEAEHHOW fanee Tabnuue
nonpaeoYyHbIN kKoadduumeHT F = 1,96. Ckop-
PEKTUPOBaHHOE 3Ha4YeHWe pacyeTHON Te-
NnoBOW MOLLHOCTU Qn ans sblibopa oTonu-
TenbHOro Npuéopa paBHo:

Q. =QxF

Q. = 1000 x 1,96 = 1960 W

roe:

Q pacyeTHas Tennosas MOLLHOCTb OTO-
nuTensHoro npuéopa ansa 75/65/20 °C
[lnsi 3TOM TENNOBOWM MOLLHOCTUN On =1960 BT
no TabfMue TEeXHUYECKUX XapaKTepuUCTUK
npu Temnepartypax 75/65/20 °C onpegens-
eTcs OiMHa NPUBELEHHOrO BbILEe OTOMM-
TenbHOro npnéopa, kotopas pasHa 1200 Mm.

Pﬁv_ﬁﬂ 3
Ba— 0
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Pa6ouue nucTbl Pa6ouwii nucT K4 %J
I'IepeCHeT Ha apyrue napamMeTpbl TEMNJIOHOCUTENA

Moka3atenb 3KCNoHeHTbin=1,18

J, 90 75 70 65 60 55 50

J. 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 156 | 24 | 20 | 15
30 [2,25|1,76 |1,41 2,77 2,12 |1,66|3,00 |2,27 (1,77 | 3,28 | 2,46 | 1,89 | 3,62 | 2,68 | 2,03 | 4,05|2,94 | 2,21 | 4,61 | 3,28 | 2,42
35 [1,77(1,48|1,24(2,15(1,77|1,45|2,32|1,89 (1,54 | 2,52 |2,03|1,64 | 2,76 | 2,21 | 1,76 | 3,06 | 2,42 | 1,91 | 3,45 | 2,68 | 2,08
40 |1,50|1,30 (1,11 |1,81|1,54|1,30(1,94 (1,64 |1,37|2,10|1,76 (1,46 2,29 |1,91|1,57|2,53 (2,08 |1,69|2,84|2,29 | 1,84
45 |1,32|1,17(1,02|1,58|1,37|1,18 (1,69 (1,46 |1,25|1,83|1,57(1,33(1,99|1,69|1,42|2,19(1,84|1,53|2,44|2,02|1,66
50 [1,19(1,07|0,94 (1,42 |1,25|1,09|1,51 (1,33 |1,15|1,63|1,42|1,22(1,77|1,53|1,30|1,94 (1,66 | 1,40
55 (1,09|0,98|0,88(1,29|1,15|1,01|1,38|1,22(1,07|1,48|1,30|1,13|1,60 | 1,40 | 1,21
60 |1,01|092|0,82(1,19(1,07|0,95|1,27 (1,13 |1,00|1,36|1,21 | 1,06
65 |0,94|0,86|0,78|1,10(1,00|0,89|1,18 | 1,06 | 0,94
70 |0,88|0,81|0,74 1,03 |0,94 | 0,85

NMoka3atenb 3KCNOoHeHTbl n = 1,20

J, 90 75 70 65 60 55 50

J. 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15
30 [2,29(1,78|1,42 (2,82 (2,14 |1,67|3,06 2,30 (1,78 |3,35|2,49|1,91|3,70 (2,72 | 2,06 | 4,15| 3,00 | 2,24 | 4,73 | 3,35 | 2,45
35 (1,79(1,49|1,24 (2,18 1,78 |1,46|2,35|1,91 (1,55 |2,56 | 2,06 | 1,66 |2,81 (2,24 1,78 |3,12|2,45|1,93 | 3,563 |2,72|2,10
40 |1,51|1,31(1,11(1,82|1,55|1,30(1,96|1,66|1,38|2,13|1,78|1,47(2,33|1,93|1,58|2,57(2,10(1,71|2,89|2,33 1,86
45 |1,33|1,17(1,02(1,59|1,38|1,18 1,71 (1,47 |1,25|1,85|1,58 1,34 (2,01 |1,71|1,43|2,22(1,86|1,54|2,48|2,05|1,67
J, |50 (1,20({1,07/0,94|1,42]1,25|1,09/1,53|1,34|1,15]1,64|1,43[1,23|1,79|1,54|1,31|1,96|1,67|1,41
55 (1,09|0,98|0,88(1,30|1,15|1,01|1,38|1,23 (1,07 (1,49|1,31|1,14|1,61|1,41|1,21
60 |1,01]092|0,82(1,19(1,07|0,95|1,27 (1,14 |1,00|1,37|1,21 | 1,06
65 |0,94|0,86|0,77 (1,11 |1,00|0,89|1,18 1,06 | 0,94
70 [0,88|0,81|0,73|1,03|0,94|0,84

NMoka3atenb 3KCNOHEeHTbl n = 1,22

J, 90 75 70 65 60 55 50

J, 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 156 | 24 | 20 | 15
30 [2,32|1,80|1,42|2,87(2,17|1,69|3,11|2,34(1,80|3,41|2,53|1,93|3,78 (2,77 | 2,08 | 4,25|3,05|2,27 | 4,86 | 3,42 | 2,49
35 (1,81|1,50|1,25|2,20(1,80|1,47|2,38|1,93|1,56|2,60|2,08|1,67|2,86|2,27|1,80|3,18|2,49 (1,95 |3,60|2,77|2,13
40 |1,52|1,31(1,12|1,84|1,56|1,31 (1,99 (1,67 |1,39|2,15|1,80|1,48|2,36|1,95|1,59|2,61(2,13|1,72|2,94|2,36 | 1,88
45 |1,34|1,17(1,02|1,61|1,39|1,19 (1,72 (1,48 |1,26|1,87|1,59 (1,34 (2,04 |1,72|1,44|2,25|1,88|1,55|2,51|2,07 | 1,69
50 |1,20|1,07|0,94 (1,43 |1,26|1,09|1,54|1,34|1,16|1,66|1,44|1,23(1,80|1,55|1,32|1,98|1,69 | 1,42
55 (1,09|0,98|0,87(1,30|1,16|1,01|1,39 (1,23 (1,07 |1,50|1,32|1,14 1,63 |1,42|1,22
60 |1,01|091|082(1,19(1,07|0,95|1,28 |1,14|1,00|1,37|1,22 | 1,06
65 |0,94|0,86|0,77 1,11 |1,00|0,89|1,18 | 1,06 | 0,94
70 |0,88|0,81|0,73|1,03|0,94|0,84

Moka3atenb 3KCNOHEHTbIn = 1,24

J, 90 75 70 65 60 55 50

J. 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15
30 [2,35(1,81|1,43(2,92|2,20|1,70|3,17|2,37 (1,82 |3,48|2,57|1,95|3,87(2,81|2,11|4,35|3,11 (2,30 (4,99 | 3,49 | 2,53
35 (1,82|1,51|1,25(2,23(1,82|1,48|2,42|1,95(1,57|2,64|2,11|1,68|2,91(2,30|1,81|3,24|2,53|1,97|3,68|2,81|2,16
40 |1,53|1,32(1,12|1,86|1,57|1,31|2,01(1,68|1,40|2,18|1,81(1,49(2,39|1,97|1,61|2,65(2,16|1,74|2,99|2,39 | 1,90
45 |1,34|1,18(1,02|1,62|1,40|1,19(1,74(1,49|1,26|1,88|1,61(1,35(2,06|1,74|1,45|2,28(1,90|1,56|2,55|2,10 1,70
50 [1,20|1,07|0,94 (1,44 |1,26|1,09|1,55|1,35(1,16|1,67|1,45|1,23(1,82|1,56|1,32|2,01(1,70|1,43
55 (1,09|0,98|0,87(1,31|1,16|1,01|1,40 (1,23 (1,07 |1,51|1,32|1,14 (1,64 |1,43|1,22
60 |1,01|091|0,82(1,20(1,07|0,95|1,28|1,14|1,00|1,38|1,22|1,06
65 |0,94|0,85|0,77 (1,11 (1,00|0,89|1,19 1,06 | 0,94
70 |0,88|0,80|0,73 | 1,04 0,94 | 0,84
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Pa6ouun nuct K4 Pa6ou4ue nuctbl

I'Iepecqu Ha apyrue napamMeTpbl TenNJIOHOCUTENA

Moka3atenb 3KCNOHeHTbl n = 1,26

J, 90 75 70 65 60 55 50
J. 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15

30 [2,38(1,83|1,44(2,97(2,23|1,72|3,23|2,40(1,83|3,55|2,61|1,97|3,95(2,86|2,13|4,46|3,17 (2,33 (5,12 | 3,56 | 2,56
35 (1,84|152|1,26(2,26|1,83|1,49|2,45|1,97 (1,58 |2,68|2,13|1,70|2,96 2,33 |1,83|3,30|2,56 (1,99 |3,75|2,86|2,18
40 |1,54|1,32(1,12|1,88|1,58|1,32|2,03(1,70|1,40|2,21|1,83|1,50({2,43|1,99|1,62|2,70 (2,18 |1,75|3,04|2,43 | 1,92
45 |1,35|1,18(1,02|1,63|1,40|1,19(1,76(1,50|1,27|1,90|1,62 (1,36 (2,08 |1,75|1,46|2,31 (1,92 |1,57|2,59|2,12 1,72
50 [1,21|1,07|0,94(1,45(1,27|1,09|1,56 1,36 |1,16|1,69|1,46|1,24 (1,84 |1,57|1,33|2,03(1,72|1,43
55 (1,10|0,98|0,87(1,31|1,16|1,01|1,41 (1,24 {1,07|1,52|1,33|1,14(1,65|1,43|1,22
60 |1,01|091|0,81(1,20(1,07|0,94|1,29(1,14{1,00|1,39|1,22|1,06
65 |0,94|0,85|0,76 (1,11 |1,00|0,89|1,19 | 1,06 | 0,94
70 [0,88|0,80|0,72 | 1,04 | 0,94 | 0,84

Moka3aTesib 3KCNOHEHTbI n = 1,28

Jy 90 75 70 65 60 55 50
J, 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 [ 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15

30 (2,42|1,85(1,45|3,02|2,26|1,73|3,29 (2,44 |1,85|3,63|2,65|1,99|4,04|2,91|2,16|4,56 | 3,23 |2,36 | 5,25 | 3,63 | 2,60
35 (1,86(153|1,26(2,29(1,85|1,49|2,49|1,99(1,60(2,72|2,16|1,71|3,01 (2,36 |1,85|3,37|2,60 |2,01|3,83|2,91]|2,21
40 |1,561,33(1,12(1,90|1,60|1,33|2,05(1,71|1,41|2,24|1,85|1,51|2,46|2,01|1,63|2,74(2,21|1,77|3,10|2,46 | 1,94
45 |1,36 1,18 (1,02 (1,64 |1,41|1,20 (1,77 (1,51 |1,27|1,92|1,63 (1,36 (2,11 |1,77|1,46|2,34 (1,94 |1,59|2,63|2,15(|1,73
50 |1,21|1,07|094 (1,46 |1,27|1,10|1,57 (1,36 (1,16 |1,70|1,46|1,24 (1,86 |1,59|1,33|2,05 (1,73 | 1,44
55 (1,10|0,98|0,87(1,32|1,16|1,01|1,41 (1,24 (1,07 |1,53|1,33|1,15(1,67|1,44|1,23
60 |1,01|091|0,81(1,21(1,07|0,94|1,29(1,15|1,00|1,39|1,23|1,06
65 |0,94|0,85(0,76|1,11|1,00|0,88 | 1,19 | 1,06 | 0,94
70 |0,87]0,80|0,72 | 1,04 | 0,94 | 0,83

Moka3atenb aKcnoHeHTblI n = 1,30

J, 90 75 70 65 60 55 50
J. 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 [ 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15

30 [2,45|1,87|1,46 3,07 (2,28 |1,75|3,36 2,47 (1,87 |3,70|2,69|2,02|4,13 (2,96 |2,19| 4,67 | 3,29 (2,39 | 5,39 | 3,70 | 2,64
35 (1,88(1,54|1,26(2,32|1,87|1,50|2,52|2,02(1,61|2,76|2,19|1,73|3,06(2,39|1,87|3,43|2,64|2,033,92|2,96|2,24
40 |1,57|1,33(1,13|1,92|1,61|1,33 (2,08 (1,73 |1,42|2,27|1,87|1,52|2,50|2,03|1,64|2,78(2,24|1,78|3,15|2,50 | 1,96
45 11,36 |1,19(1,02|1,66|1,42|1,20(1,79 (1,52 |1,28|1,94|1,64 (1,37 (2,13|1,78|1,47|2,37 (1,96 |1,60|2,67|2,17 (1,75
50 [1,21|1,07|093|1,47(1,28|1,10|1,58 (1,37 (1,17 |1,71|1,47|1,25(1,87|1,60|1,34|2,07 (1,75|1,45
55 (1,10|0,98|0,87(1,32|1,17|1,01|1,42(1,25(1,08|1,54|1,34|1,15(1,68|1,45|1,23
60 |1,01|091|0,81(1,21(1,08|0,94|1,30(1,15|1,00|1,40|1,23|1,07
65 |0,93|0,85|0,76 1,12|1,00|0,88|1,19 (1,07 | 0,94
70 |0,87|0,80|0,72 | 1,04 | 0,94 | 0,83

Moka3aTenb 3KCNOHEHTbI h = 1,32

Jy 90 75 70 65 60 55 50
J, 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 [ 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15 | 24 | 20 | 15

30 (2,48 |1,88|1,47(3,12(2,31|1,76|3,42|2,51 (1,89 (3,78 |2,73|2,04 | 4,22 (3,01 |2,21|4,78|3,35|2,42|5,53|3,78 | 2,68
35 (1,90(1,55|1,27(2,35(1,89|1,51|2,56|2,04(1,62|2,81|2,21|1,74|3,11(2,42|1,88|3,50|2,68 2,06 |4,00|3,01]|2,27
40 | 1,58 1,34 (1,13(1,94|1,62|1,34(2,10(1,74|1,43|2,29|1,88|1,53|2,53|2,06|1,65|2,83(2,27|1,80|3,21|2,53|1,98
45 |1,37|1,19(1,02|1,67|1,43|1,20(1,80(1,53|1,28|1,96|1,65|1,37(2,16|1,80|1,48|2,40(1,98|1,61|2,71|2,20 (1,76
50 |1,22|1,07|093(1,48(1,28|1,10|1,59 (1,37 (1,17 |1,73|1,48|1,25(1,89|1,61|1,35|2,10(1,76| 1,46
55 (1,10|0,98|0,86 (1,33 |1,17|1,01|1,43(1,25(1,08|1,55|1,35|1,15(1,69|1,46|1,24
60 |1,01|091|0,81(1,21(1,08|0,94|1,30(1,15|1,00|1,41|1,24|1,07
65 [0,93|0,85|0,75(1,12|1,00|0,88|1,20 | 1,07 | 0,93
70 |0,87|0,79|0,71 | 1,04 0,93 |0,83
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Pa6ouue nuctbl Pa6ouunit nuct K5
MmppaBnMyeckoe NoAKNoYEeHNe NaHeNbHbIX pagnaTopos %
Logatrend co BCTPOEHHbIM BEHTUIIbHBIM KOMIMIEKTOM

CB060JHO YCTAHOBIEHHbIV Papuatop, ycTaHOBNEHHBIN CkpbITas yctaHoBKa
papuartop B HULLE papuaropa
40 40
>0 A F
’ 8
@ = @ = @
[ < H F H
® [ H
S @ ®
(@) o o
— N~ N~

YcTtaHoBKa pagmatopos B cootBeTcTBUM ¢ DIN 4703 yacTs 3.
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CHWXeHne MOLLHOCTM B 3aBUCUMOCTM OT PaCCTOAHUA MeXAY
pagmaTopoM M HYXKHEN KPOMKOW HULLIW.

Buderus Pagmartopsl 1 komnnekTytowmne — karanor 2015-2016





