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\_ DeDlelrich o ) [J11 TOPAYErO BOAOCHABEHUSA

Cepus BPB... — EéMKOCTHble BogOHarpeBarenu Cepusa BLC...— éMKOCTHbIe BOAOHarpeBarenu
mogenu «Performance» (CoBepLieHCTBO) moaenu «Comfort» (Komdopt) o6vemom ot 150
ob6bemom ot 150 go 500 n. 0 500 n.

Cepusa B...— éMKOCTHble BOgOHarpesarenm
6onbluoro o6bema ot 650 go 3000 n.

[ °

S @ '

BPB 150...500 BLC 150...500 B 650...3000 HR
: BPB/BLC...: cepus BbICOKONPOM3BOAMTENbHBIX BOAOHATPEBATENEN AN
s ropsiuero ropsiuero sogocHabxerus emkoctsio ot 150 go 500 n ¢ smanmposan-
6

'B:Gﬂ;c:ﬁe:f:sfommj HbIM TEMNOOBMEHHUKOM B BMAE 3MEEBMKA AN MOAKIIOYEHUS K KOTIY.
SManesoe NOKPLITME M MArHUEBLIM aHOL OBECnedMBalOT 3ALWMTY OT
KOPPO3MK.

ﬂﬂﬂ NOAKNKOYEHUA K KOTJ'I\/ C MOLWHOCTbIO TeﬂﬂOO6MeHC‘ no:

- 90 kBt gna BLC

- 120 «Br ans BPB B 650 - 3000: EMKOCTHbIE BOAOHArPEBATENM fi1sl FOPAYEro BOJOCHAO-

- 170 kBt ans B 650/800,/1000

- 200 kBr ana B 1500,/2000/2500/3000 xeHus obvemom ot 650 go 3000 n ¢ 3MaNUMPOBAHHbLIM TENTOOBMEH-

HUKOM B BMAE 3MEEBMKA, ANA NOLAKITKOHYEHNA K KOTY UK KOHTYPY BC.
Smanesoe NOoKpbITHUE U MQrHMEBBLIN AHOL obecneumsaioT 3AWmnTy OT

C € KOppO3uK.

YcnoBuma aKCNAYATALMN

Makc. pabouas remneparypa:
- nepBMYHOro KoHTypa (tennoobmennmk): 110°C
- BTOPUUYHOTO koHTypa (6ak): 95°C

Makc. pabouee paenexue:
- nepBMYHOro KoHTypa (tennoobmennnk): BPB/BLC/...: 10 6ap

B... 12 6ap
- BTOPMYHOTO KOHTYpPa (6aK): BPB/BLC...: 10 6ap
B...7 6ap

De Dietrich



ONMUCAHUE CEPUN

I Cepusa EMKoCTHbIX BoAOHArPEBATENEN BPB/BLC

Bomonarpesatenn BPB/BLC obecneuvsaioT npowssoactso
ropsiyein CaHUTAPHO-TEXHUYECKOM BOAbl, KOK B YACTHBIX, TAK M
B MHOTOKBAPTUPHBLIX [OMAX, O6U.LeCTBeHHbIX M MPOMBbILLITEHHbIX
30QHMSIX.

bak BopoHarpesateneit BoINOAHEH M3 NUCTOBOM cTamm 6onb-
IO TONLMHBI, MOKCUMANbHOE paboyee AABIEeHNE MOXET AO-
cturats 10 6ap. BHyTpeHHas NOBEPXHOCTb 3ALWMLIEHA CTEKNO-
BUAHOM SMObIO C BLICOKMM COAEPXAHWEM KBAPLA MUTLEBOTO
KQYEeCTBA U MOTHUEBbIM OHOZOM.

Bognonarpesatenn BPB/BLC o6opynosaHsl TennoobmerHm-
KOM B BMAE 3MANMPOBAHHOMO 3MEEBMKA C YBENMYEHHOM MO-
BEPXHOCTbIO Tennoobmera ans mogeneit BPB no cpasHenmio
¢ mogenamu BLC.

Tennosas M3oNALMA BLINOMHEHA M3 MEHOMNONMYpPEeTaHa 6es co-
LEPXAHMS XNTOPGTOPYMEPOIOB TONLUMHOM 75 MM ns MOaenei
BPB 1 50 mm onsa BLC.

BHewHas 0BWMBKA BHIMOMHEHA M3 YAAPONPOYHOrO MNACTMKA
6enoro ugeTa, ¢ rMaakoi NnoeepxHocTbio Ans BPB 1 seprucToit
ana BLC.

Mpumeuanme:

Beibop sopoHarpesatens BPB unu BLC ocywectensertcs He

TONBKO B 3ABUCUMOCTH OT TPEBYEMOro 0OBEMA M MOKCUMATTb-

HOTrO PABOYETO AABNEHUA, HO U OT €70 UCMONb3OBAHMS:

* eCiM NPUOPMTETHOE 3HAYEHWE UMEET MMKOBAS MPOM3BOIM-
tensHocts [BC 3a 10 My (n/10 mun), To obe mogenu BPB u
BLC obecneuusaioT eé 0anMHAKOBOE 3HAYEHUE;

* eCiM NPUOPUTETHOE 3HAYEHME MMEET HEeMpPepbiBHAS MpPo-
M3BOAMTENBHOCTD (11/4), TO OHA 30BMCKMT OT MIOWAOM Te-
nNOOBMEHHMKA, CreaoBaTensHO, BogoHarpesatenu BPB ¢
GonbLuelt MNOLAAbIO TEMNOOOMEHHUKA MMEIOT BombLUyio
HEMPEPLIBHYIO MPOM3BOAUTENLHOCTL, Yem mogpenn BLC Toi
Xe EMKOCTU.

CEPMSA EMKOCTHBIX BOJOHATPEBATENEN B 650 — 3000 HR/MO

Bogownarpesarenu B 650 - 3000, rakxe kak BPB/BLC, npume-
HSIOTCS 411 MPOM3BOACTBA FOPSIYEN CAHUTAPHO-TEXHUYECKOM
BOLb! B YOACTHBIX U MHOTOKBAPTUPHBIX AOMAX, OBLLECTBEHHDIX W
NPOMBILLNEHHBIX 30AHMSAX.

Bak BogoHarpesaTenei BLINONHEH M3 BLICOKOKAYECTBEHHOM
cTanyt GONbLIOK TOMLMHbI U BLIAEPXMBAET MAKCUMANBHOE Pa-
6ouee pasnerue ropsadei sogbl 10 6ap. ManyTpu 6ak nokpbIT
CNOeM CTEeKNOoBUAHOM 3manu, oboxxénHor npu 850 °C. Ona
COXPOHSIET MMIMEHUYECKMe CBOMCTBA BOAbI M 3awwmiiaet 6ak
oT Koppoaun. OpmnH UK HECKONBKO MATHUEBBIX OHOAOB TAKXE
obecneunBaioT 30WmTy 6AKA OT KOPPO3UMK. TenNOOBMEHHMK,
NPWBAPEHHLIN K BAKY, BBIMOMHEH U3 MAAKON CTANLHON TPY6ObI.
Eé HapyxHas noBepxHOCTb, KOTOPAR HOXOAUTCA B KOHTAKTE C
BOAOM, TAKXE SMANMPOBAHQA.

MapkupoBka ECO-SOLUTIONS, co3panHas De Dietrich, rapaHtupyer Bam, yto aaHHas
npoayKuus oTBeyaeT TPebOBaHWUAM €BPONENCKUX AUPEKTMB MO 3Hepro3ddeKTUBHOCTU
1 3KO-AU3aiiHy. ITU AUPEKTUBbI BCTYNUAN B CUAY C 25 CeHTAGPA 2015, U OHU NPUMEHAIOTCA
ANIA OTONMTENbHOro 060pYyA0BAHMA U BOJOHArpeBarteneil.

Mpoaykuus De Dietrich ¢ mapkuposkoit ECO-SOLUTIONS — camoe coBpeMeHHO€e 1 3KOHO-
MUYHOEe 060pyaoBaHue, KOTOpoe 06ecneynBaeT MaKCMManbHbI ypoBeHb KomdopTa U 3a-
60TUTCA 06 OXpaHe OKpYKatoLei cpeabl.

Papom c atuketrkon ECO-SOLUTIONS HaxoauTcs 3TMKETKa ¢ 0603HayYeHnem Knacca aHepro-
3t dheKTMBHOCTM Bawero o60pysoBaHus.

ECO=

SOLUTIONS

De Dietrich<o>

O6wweka obopyaosanus asnsetcs Tennomzonsumer. OHa

AOMKHA ObITb YCTAHOBAEHA 0 HAYANA MMAPABIMYECKMX MOA-

KNIOYEHUN.

O6wmBKa MOXET BbITb:

* 13 nonuadupHoro sonokHa TonwmuHoi 100 MM C HapyXHbIM
CNOEM M3 NOANCTUPONQ;

* W3 MMHEPANOBATHOIO YTEMIUTENS C MOKPLITUEM M3 AMIOMM-
Huesom ponbru, knacce MO.
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BblbOP BOJOHAIPEBATENA

Bonorarpesatens ropsuei CaHUTAPHO-TEXHUYECKOM BOAbI AOMKEH ObiTh BHIBPAH TaKMMm 06pa3om, 4Tobbl 0becnedmBaTh NOCTOAHHOE
HOMMYKE ropAYen BOAbI Xenaemoi Temnepatypsl. CnefosatensHo, BaKHO TOYHO ONpeaenuTs NOTPpeGHOCTH B ropsyeit BOAE, 3aBUCALLLE,
B OCHOBHOM, OT YMCIA NPOXMBAIOLLMX B JOME W UX MPMBLIYEK NoTpebnenmns. Hike npuBeneHsl HECKONbKO PEKOMEHAAUMIT, KOTOPbIE NO-
moryT Bam caenats npasunbHbiit BeIGOP.

OI'IPED,EJ'IEHVIE NOTPEBHOCTEN B FOPAYEN BOAE

PeanbHbie notpebHOCTH BynyT OnpeaenaTsca ansg onpeneneH-
HOM TEMNEPATYPbl HO onpeaeneHHoe Bpems (Jac/aeHs) u nu-
KOBBIM PACXOAOM (1/MMH), POCCUUTHIBAEMBIM B 30BUCHMOCTH
OT NOTPeBNEHNs ropsaYeit BOAbl B PACYETHBIM MOMEHT. B MHO-
FOKBAPTUPHBIX AOMOX HEOBXOAUMMO TAKXE YYUTLIBATL OfHOBPE-
MEHHOCTb NOTPEBNEHUs ropsaden Boa.

Onpepnenenne 3Tnx NOTPEBHOCTEN UIPAET KIIOYEBYIO POSb B

Bbibope:

* 0O6bEMA BOJOHArpeBaTens,

* MOLLHOCTM €ro TennoobMEHHMKA,

* U, B KOHEYHOM MTOre, MOLLHOCTU FEeHEPAaTopa, K KOTOPOMY
OH ByneT noakmoYeH.

METOA ONPEAENEHWA NOTPEEHOCTEN B TOPAAYEN BOJE

= Ucnonbsoeanme nporpammsl «Motpe6rHoctn NBC», poctynHoin B nakete DiemaTOOLS (Ha6op ytunur 8 popmare Excel)

O1o nporpammHoe obecnedenme (nu noboe apyroe npo-
rPOMMHOE OBecneyeHme, KOTOPLIM Bbl MOMb3yeTeCh A Pac-

= Opyrue metopsi

Pacuyer notpeBHOCTH B ropsauer Bofe 4OMKEH OCYLLECTBAATLCS
COIMIACHO AENCTBYIOLUMM HOALMOHABHLIM HOPMAM M NPABUIAM.
Ha ocHosaHmu HixenpuseneHHbIx TABAUL MOXHO ONPERenuTL
NPUBAUSUTENBHYIO CYTOUHYIO NOTPEBHOCTL B ropayelt Boae B
3ABUCMMOCTM OT KONMYECTBA YENIOBEK M TUMNA COOPYXKEHMs (AaH-
Hole o PpaHumm).

4eTOB) NOMOXET BaM 3 EKTUBHO OLEHWUTb BALIU NOTPEOHO-
CTu B ropsyeit Boge.

3ameuaHue: Ana onpepeneHna eMKoCT BogoHarpesatena no-
MWMO 3TUX CYTOYHbIX I'IOTpe6HOCTel:1 HY>XHO Y4UTbIBATb BO3MOX-
HbIM MUKOBbIN pacxon ropﬂqeﬁ BOJbl COBMECTHO C OQHOBPEMEH-
HbIM I'IOTpe6ﬂeHMeM M3 PA3HbIX TOYEK BO,EI,OpO360pCI.

Touka somopas6opa Konuuecteo CyTouHas notpe6HocTb B Touka soropas6opa Konuuecteo CyTouHas notpebHocTb B
Aop P yenosek ropsueii Bope (n, ¢ Temn. 60 °C) Aop P yenosek ropsueii ope (n, ¢ Temn. 60 °C)
P o 1-2 30 -40 PakosuHa 1-2 50-75
arosmrarmonka 3-4 40 - 50 +ManeHbKast BOHHA 3-4 80 -120
PakoswuHa 1-2 75-95 PakosuHa 1-2 90- 150
+ YMBIBASIbHUK 3-4 120-170 + YMBIBANbHMK 3-4 150 — 240
+ ayw 5-6 150 - 190 + BaHHO 5-6 145 - 340
rlpleequvle: B TO6J'II4LLOX He Y4YTeHbl fylieBble KG6MHI:I C r’MAPOMACCAXHbIMX BEPTUKASbHLIMKA
crpysmu (pacxog 50 n/MuH) MK BaHHBI C IKAKY3H.
Ocobble cnyuan: notpebneHune ropsueii Boasl B cpepe obcnyxmusaHus
PectopaHsb! Kemnunr
Pecropan Camoobcnyxmeanus (1) | Yactheii (2) Kon-Bo aywesbix kKabuH 5 10 | 15 | 20
Yucno cronoesix npubopos 100 200 40 60 MoTpe6HocTs - Beper mops 1200 | 2400 | 3600 | 4800
i 7 60°C _
MorpeGrocts & ropsuei 500 1000 430 | 520 B ropsiyeit Bone (n) - Bre 6epera mopst | 1000 | 1900 | 2800 | 3700
sone 60 °C (1)
(1) 5 n Ha npubopsl ¢ nocygoit 3a 1 uac.
(2) 12 n 1a npubopsl ¢ nocymnoii sa 1 uac.
Orenb 6e3 pecropaHa Mapukmaxepckas
Kareropus otens Bes* 1* 2* 3* 4* Kon-go pakoeux Motpe6Hoctb B ropsueit soge 60 °C (n)
MoTtpebHocTs B ropsueit Boge 3 700
60 °C n/Homep) 50 70 100 | 120 | 150 4 1000

Opyrue

Homa pans npecrapensix: 40 n ¢ temn. 60°C Ha ogHo mecTo 8 feHb v 10 1 Ha npuem nuwm (o6es 1 yxuH)
Oduc: 6 n c temn. 60°C Ha yenoseka B fieHb

Bonbruue: 60 n c Temn. 60°C B gerb Ha oaHo mecTo + 12 1 B AeHs Ha Npuem nuLm (06en u ykuH)
LWkonei: 5 1 c Temn. 60°C Ha yyeHuka B aeHb

Kasapmei: 3 n ¢ Temn. 60°C Ha yenoseka B feHb

Konnepxu: 16,5 n c temn. 60°C Ha yenoseka (myLl ¢ OrpaHUYEHUEM BPEMEHM AENCTBHS)

Crapuon: 27 n c temn. 60°C Ha yenoseka (ayl C OrpaHMYEHUEM BPEMEHM AEMCTBUSA)



TEXHUWHECKUE XAPAKTEPUCTUKU BPB 150-500

OCHOBHBIE PASMEPbI (MM 11 [1OMMBbI)
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A @7* (D) Buixop ropsueit soast ans [BC: G 1
(2) Unpxynsumornsiit natpy6ok: G %
E (3) Bxon Tennoobmetmka: G 1
@ (@) Mecto ans aatumka MBC sryTp. @ 16,1 mm
(5) Beixon Tennoobmentmka: G 1
98| (8) Bxop xonoaroit soasl 1 cime: G 1
E @ TepmomeTp
8 (®) Anon
@—f (1) Hoxku, perynupyemsie ot 19 o 29 mm
< (2) Ang moaeneit 300, 400 1 500 n
(2) C ] G: HapyxHas uunuHapuieckas peasba
@, L o (repmeTHuHAA NPU UCMONB3OBAHUM NNOCKOM
19 i - e & NPOKNAAKH)
B
A B C E F G @H
BPB 150 964 70 282 612 692 844 660
BPB 200 1234 70 282 747 910 114 660
BPB 300 1754 70 282 972 1262 1634 660
BPB 400 1642 66 282 972 1220 1509 760
BPB 500 1760 71 283 1152 1348 1618 810
TEXHWYECKUE XAPAKTEPUCTUKM
Makc. pabouas TemnepaTtypa: Makc. pabouee nasnenme:
* nepBMYHOro KoHTypa (tennoobmennmk): 110°C * NepBMYHOrO KOHTYpa (tennoobmennnk): 10 6ap
e BTOpPMUYHOrO KOHTYpa (6ak): 95°C * BTOpPUUHOrO KOoHTYpa (6ak): 10 6ap
Mogpenb BPB 150 BPB 200 BPB 300 BPB 400 BPB 500
EmkocTs 6aka n 145 200 290 385 485
nowage nosepxtocT w2 0,84 1,20 1,70 2,20 3,10
TennoobmeHa
HOMMHOﬂbeIH pacxon TennoHo- MS/L{ 3,0 3,0 3[0 3[0 3,0
CUTENs B NEPBUYHOM KOHTYpe
[MoTepu nasneHus B nepBUYHOM Mo 120 140 170 200 260
KOHTYpE NPK HOMMH. PACXOAe “ ! ! ! ! !
Temn. it °C |55 70 80 90|55 70 80 90|55 70 80 90 |55 70 80 90|55 70 80 90
Ha BbIXOAE 'V‘O”*”Og“’ kBT 10,9221 29 36,514,729,8 39 49,1120,341,2 54 68 (256519 68 857323656 86 1084
45°C TENNOOOMEHA e S . . . . . . . : .
[poussonurensiocts | 1970 545 710 900360 730 960 1205500 101513301675 630 127516702105795 161521152665
BC npn AT=35K
Temn. Ha exone °C - 70 80 90| - 70 80 90| - 70 80 90| - 70 80 90| - 70 80 90
HQ BEIXOAE MO“*”Og“’ «Br | - 154238313 - 207 32 42,1| - 28,6 443583 - 36 558734 - 456705 92,9
sooc  Tomosuend.... R R T A B
PON3BOOANTENBHOCTb _ _ _ _ _
FBC npw AT = 50 K n/u 265 410 540 355 550 725 490 760 1005 620 960 1265 785 12151600
rlMKOBOﬂ |'|p0|43BOJ1VITeJ'IbHOCTb
FBC 3a 10 mur npu AT = 30 K (1) n/10 MuH 250 340 520 670 800
KoncTanTa oxnaxaeHms Bry/24unK 0,18 0,17 0,15 0,14 0,11
MoTpebnerwe aHeprim ana
NOAAEPXKAHUS TEMNEPATYPbI kBTu/244 1,1 1,3 1,6 2,0 2,2
AT=45 K
Bec Kr 57 74 99 134 161

(1) remnepatypa xonoaHoit sBoasl — 10°C, Temnepatypa Ha Bxoae Tennoobmertnka — 80°C
Mpumeuanmne: NOTEPU AABMEHUS B 30BUCUMOCTU OT PACXOAA BOfbI B MEPBUYHOM KOHTYPE TEMTOOBMEHHUKA M XOPAKTEPUCTUKM HENpe-
PBIBHOTO PEXMMa PaBOThI MpHBEaEHs! Ha CTP. 5



PABOYUE XAPAKTEPUCTUKW U NOTEPU AABJIEHUA BPB 150...500

MOTEPM AABNEHMA B 3ABUCMMOCTU OT PACXO/IA BOAbI B MEPBMYHOM KOHTYPE TEMTOOBEMEHHUKA

kMa MoTepu naBneHus
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XAPAKTEPUCTUKMW HENPEPBIBHOTO PEXXMMA BOAOHArPEBATENEN BPB 150...500

Ha auarpammax nokasaHbl XAPAKTEPUCTHKM HENPEPLIBHOTO rO KOHTYPQ M TEMNEPATYPbl FOPAYEN BOLbl HO BEIXOLE M3 BOLO-
pexuma pabotsl (B kBT) B 3aBMcHMmocTH ot AT mnm pacxopa & narpesatens (ot 45° no 60°C). TemnepaTtypa x0noAHOM BOAbI
NePBUYHOM KOHTYPE, TEMNEPATYPbl BOAbI HO BXOAE NMEPBUYHO- Ha sxope 10°C.
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Q%/N o MOLLHOCTb (B HENPepbiBHOM pexume) = 34 kBT
N 0
40 9 DS % 6) BPB 400
o
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20 e ©
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pesynbrar: AT=19 K
MOLLHOCTb (B HENPEPLIBHOM pexume) = 67 kBT



TexHuyeckue xapAkTeEPucTMKM BLC 150...500

OCHOBHbIE PASMEPbI (MM 11 A1OMMBbI)

BLC 200, 300, 400 n 500
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BLC 150
605
D
S g RATID) ﬁ;j
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(1) Buixop ropsueit soast ans [BC: G 1
(2) Unpkynsupornsiit natpy6ok: G % A B ¢ b ¢ 2H
(3) Bxon Tennoobmernmka: G 1 BLC 200 1214 1114 840 657 70 610
(4) Mecto ans aatumka MBC srytp. @ 16,1 mm
B Bion romaatremsin O BLC 300 1734 1634 1142 747 70 610
(&) Bxon xonoaHoi eogs u crme: G | BLC 400 1622 1509 1155 836 61 710
(®) Aron
BLC 500 1740 1618 1213 896 71 760
(1) Hoxkw, perynvpyemsie ot 19 o 29 mm
(2) ina moaeneit 300, 400 1 500 n
G: HapyxHas unuHapuueckas pessba
(repmeTHyHas NPU MCNONBE30BAHMM NNOCKOM
npoknagkH)
TEXHWYECKME XAPAKTEPUCTUKM
Makc. pabouas Temnepatypa: Makc. pabouee nasnenme:
* nepBMYHOro KoHTypa (tennoobmernmk): 110°C * nepenyHOro KoHTypa (tennoobmernuk): 10 6ap
* BTOpPMUHOrO KOHTypa (6ak): 95°C * BTOpUUHOro KoHTypa (6ak): 10 6ap
Mogens BLC 150 BLC 200 BLC 300 BLC 400 BLC 500
Emkocts 6aka n 145 195 295 390 495
[Mnowanb NoBepxHOCTH TENNO- 2 0,76 0,93 120 180 2,20
obmera
HOMVIHOﬂbeIM pacxopn TennoHo- Ms/‘-l 3,0 3,0 3/0 3,0 3/0
CUTEnNs B NEPBUYHOM KOHTYpe
[MoTepu aasneHus B nepBUYHOM Mo 1 12 13 17 20
KOHTYpE NP1 HOMMH. PACXOae
Temn. Ha sxone °C 55 70 80 9055 70 80 90 |55 70 80 90 |55 70 80 90 |55 70 80 90
Temn. TENNOOBMEHHNKA S e S . . . . . .
rBCra  Moupocrs BT |9,819,8 26 32,812,4252 33 41,6[14,729,8 39 49,1121,142,7 56 70,624,850,4 66 832
BLIXOAE  TEMNIOOGMEHA S R crm e ) ) ) } } }
45°c [poussonurenshocts| 1540 490 640 805|305 620 810 1020/360 730 960 1210/520 1050 1375 1735610 1240 1620 2045
MBC npu AT = 35 K
Temn. Ha exone °C - 70 80 90| - 70 80 90 - 70 80 90| - 70 80 90 - 70 80 90
Temn. TennoobmeHHyKa e e S . . . . . .
rBCra  Moupocrs «Br | - 13,821,328,1 - 17,527,1356| - 20,7 32 42,1| - 29,7 459 60,5| - 35 541 713
BbIXOAE  TEMNOOOMEHA ST S e } ) ) ; } }
60 OC HpOM3BODMTeJ'IbHOCTb
FBC npw AT = 50 K n/u - 240370485 - 300465 615| - 355550 725| - 510 790 1040, - 600 930 1225
rlMKOBOﬂ I'IpOM3BO,Ell4TeJ'IbHOCTb
FBC 30 10 murt mpu AT = 30 K (1] n/10 MuH 250 340 520 670 780
KoHcTaHTa oxnaxgeHus Bru/24un K 0,24 0,23 0,2 0,18 0,15
MoTtpebnenne sHeprim ans
NOAAEPXAHMS TEMNEPATYPSI kBTu/244 1,4 1,8 2,2 2,6 3
AT=45 K
Bec Kr 57 74 99 134 161

(1) remnepatypa xonoaHoit soasl - 10°C, Temnepatypa Ha Bxoae Tennoobmennmka - 80°C

I'IpuMequwe: noTepu 4aBNeHna B 3ABUCUMOCTH OT PACXOLA BOAbI B NEPBUYHOM KOHTYpE TENNOOBMEHHMKA K XAPAKTEPUCTUKKM HENPE-
PBIBHOIO pexmnma pO6OTbI npuBeneHbl Ha CTP. 7.



PABOYME XAPAKTEPUCTUKM M noTeEPU AABJAEHUA BLC 150...500

MOTEPM AABNEHMA B 3ABUCMMOCTU OT PACXO/IA BOAbI B MEPBMYHOM KOHTYPE TENTOOBMEHHUKA

kMa A MoTepw pasnexvs
25
20 BLC 500
'/ BLC 400
15 v
e
10 / / BLC 150
e
5 /
0 Pacx&q BOAbI

1,5

2 2,5 3

35 M/

BLC_F0004

XAPAKTEPUCTUKMN HEMPEPLIBHOTO PEXXUMA BOAOHATPEBATENEN BLC 150...500

Ha grarpammax nokasaHsl XAPAKTEPUCTUKM HEMPEPBLIBHOTO
pexuma paboTs (8 kBT) B 3aBMcmocTu ot AT unu pacxona B
NepPBUYHOM KOHTYpE, TEMNEPATYPbl BOAbI HO BXOAE NEPBUYHO-
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At nepBu4HOro
KOHTYypa

rO KOHTYPQ M TEMNEPATYPbl FOPAYEN BOLHI HO BEIXOAE M3 BOZO-
Harpesatens (o1 45° po 60°C). TemnepaTypa x0noaHOM BOAHI

Ha Bxoge 10°C.
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At nepeu4HOro
KOHTypa

50 K

a) BLC 150
ncxogHsie ganHbie: T Ha Bxoge/Bbixoge nepenyHoro koHtypa: 90/75 °C,

6) BLC 400
ucxopHele aaHHbie: T Ha Bxoge nepemyHoro koHTypa: 80 °C,

A T nepsuuHoro koHTypa = 15K,
T Ha Bxoge/Bbixoge [BC: 10/45 °C

PEe3ymbTAT: PACXOA NEPBUYHOMO KOHTYPA = 2 M3/y

MOLLHOCTS (B HenpepbisHOM pexxume) = 34 kBT

T Ha exone/Boixope [BC: 10/45 °C,

pPACXof NepBUUHOrO KOHTYpa (Hacoc) = 3 m®/u
pesynbrar: A T=20K

MOLLHOCTS (B HenpepbisHoM pexume) = 70 kBT

BLC_F0005



TexHUYECKUE XAPAKTEPUCTUKM B 650 — 3000 HR/MO HR

OCHOBHbIE PASMEPbI (MM 11 A1OMMBbI)

B... 21O
650 R171/2
800 R171/2
1000 R171/2
1500 R171/2
2000 R171/2
(1) Bhixon ropsueit soasi ans [BC: 2 2500 R 2”
D a1 w00 | k2
(4) NorpysxHas mnb3a
§ @ Linpkynaumonnslit natpy6ok: Rp 17
E, (&) Mecto ans norpysxHoit R: HapyxHas pessba
i rnb3bl / anopa: 3/4 Rp: BHyTpeHHss pesbba
= (7) Crue ¢ sarnywikoit: R 3/4
Anon MNpeacrasnena moaens : B...HR
H H1 DL DLl A B C D E F G |
650 1746 1646 990 790 150 470 1588 1338 869 420 107 425
800 2057 1957 990 790 150 470 1899 1338 1025 420 107 425
1000 2273 2173 990 790 150 470 2115 1695 1133 420 107 425
1500 2011 1911 1300 1100 150 502 1799 1542 975 452 59 584
2000 2242 2142 1300 1100 150 502 2040 1542 975 452 59 584
2500 2036 1936 1600 1400 185 530 1740 1215 963 450 27 -
3000 2198 2098 1600 1400 185 530 1902 1215 1044 450 27 -
TEXHMLIECKME XAPAKTEPUCTUKN
Makc. pabouas Temneparypa: Makc. pabouee pasnenve:
- NepPBUYHOTO KOHTYpA (Tennoobmentnk): 110°C - NEPBUYHOTO KOHTYPA (Tennoobmentmk): 12 6ap
- BTOPUYHOrO koHTypa (6ak): 95°C - BTOPMYHOTO KOHTYpa (6ak): 7 6ap
Mogens 650 800 1000 | 1500 | 2000 2500 3000
Emkocts 6aka n 650 780 980 1500 2000 2500 3000
Mnowaab noBepxHocTH TennoobmeHa M2 4 4 4,4 5,5 55 5,5 5,5
O6bem 3meesnka n 30,4 30,4 33,4 41,8 41,8 41,8 41,8
KoadpduumenT tennosbix noteps UA (HR) Br/K 1,85 2,12 2,43 2,93 3,71 4,20 4,76
= lMpouseogurenpHocts NBC
TemnepaTypa Ha Bbixoae KOTa | c | 70 | 70 | 720 | 70 | 70 | 70 | 8 | 70 | 80
[Nanwbie npu Temnepatype BC Ha soixoae 60 °C
- MowHocts Tennoobmera KBt 65 65 71 89 89 89 130 89 130
- MpowssogutensHocts IBC m3/y 1,2 1,2 1,4 1,7 1,7 1,7 2,5 1,7 2,5
- MoTepu pasnenHus B 3meesunke M.BOA.CT. 1,3 1,3 1,6 3,1 3,1 3,1 6 3,1 6
[annbie npu temnepatype MBC Ha eoixone 45 °C
- MowHocTs TennoobmeHa KBt 95 95 105 130 130 130 170 130 170
- MpowussoautensHocts BC M3/ 2,3 2,3 2,6 3,2 3,2 3,2 4,2 3,2 4,2
Bec Kr 275 290 327 423 460 565 644

(1) remnepartypa xonoaroit soasl — 10°C, Temnepatypa Ha sxoae Tennoobmertuka — 80°C

Mpumeuanme: XapakTepucTrku HEMPEPLIBHOTO PEXMMA BogoHarpesaTenei cm. Ha ctp. 10,11

[MOTEPW AABNEHMSA B 3ABUCUMOCTU OT PACXOZA BOAbI B NEPBUYHOM KOHTYPE TENNOOBEMEHHUKA B 650 - 3000

MoTepu pasnenus

M.BO[LCT. Lo
B 650 - 3000
12
4
10 //
8 r/
6 3
g
4 &
/ 3
2 /
, // Pacxop Bofibl

0 1 2 3 4 5 6 7 8 9 10 11 12 M3y



TexHNYECKUE XAPAKTEPCTMKM B 650 — 3000 HR/MO HR

XAPAKTEPUCTUKMN BOJJOHATPEBATENEN

B 1500 - 3000
:r:ﬁ::i:i?:;ﬁ?—rESMn. rop. soasl) 10-55 10-60 10-45
Temn. Ha BxoAE TEeNN00BMEHHMKA °C 65,0 | 70,0 | 80,0 | 85,0 | 65,0 | 70,0 | 80,0 | 850 | 650 | 70,0 | 80,0 | 85,0
MolLuHoCTb TENNOOBMEHHMKA kBT 78,4 1 104,5/151,5/167,2|f 62,7 | 88,8 | 130,6 | 156,8| 104,5/130,6 | 172,4|193,3
Pacxon nepeunuroro kontypa (AT = 15 K) m® 4,5 6,0 8,7 9.6 3,6 5,1 7,5 9,0 6,0 7,5 99 | 11,1
[MoTepw noBneHus B NEPBMUHOM KOHTYpe| m.Boa.CT. | 2,5 4,1 8,6 | 10,2 1,6 3,1 6,1 8,6 4,1 6,1 11,1 | 13,1
° n/muu | 25,0 | 33,4 | 48,4 | 53,4 | 20,0 | 28,4 | 41,7 | 50,0 | 42,9 | 53,6 | 70,8 | 79,4
§ MpowussoantensHocts [BC n/u4 1501 | 2002 | 2903 | 3203, | 1201 | 1702 | 2502 | 3003 || 2574 | 3217 | 4247 | 4762
o M3/ 1,5 | 20 | 29 | 32 1,2 1,7 | 25 | 3,0 26 | 32 | 42 | 48
g Pacxop soppl gns IBC
@ Temn. Ha BXxOAE TENNOOBMEHHMKA °C 65,0 | 70,0 | 80,0 | 85,0 || 65,0 | 70,0 | 80,0 | 85,0 | 65,0 | 70,0 | 80,0 | 85,0
MolHocTs TennoobMeHHMKa kBT 88,0 | 110 |170,5/187,0|f 44,0 | 71,5 | 121,0/143,0| 82,5 1 110,0|154,0176,0
Pacxon nepeunuroro koHtypa (AT = 25 K) M3 3,0 3,8 5,9 6,4 1,5 2,5 4,2 4,9 2,8 3,8 5,3 6,1
Motepu nasnenus B nepsuyHom konType| m.sog.ct.| 1,1 1,6 3,7 4,5 04 0,7 2,0 2,9 1,0 1,6 3,1 4,1
n/mun | 28,1 | 351 | 54,4 | 59,7 || 14,0 | 22,8 | 38,6 | 45,7 | 33,9 | 452 | 63,2 | 72,2
Mpoussoautensrocts BC n/u4 1686 | 2107 | 3266 | 3582 | 843 | 1370 | 2318 | 2740 | 2032 | 2709 | 3793 | 4335
M3/ 1,7 | 2.1 33 | 36 0,8 14 | 23 | 27 20 | 27 | 38 | 43
Mukoeas npoussoautensHocts IBC 3a 10 MuH
§ Temnepatypa sogsl 65°C n/10 mun| 1662 | 1667 | 1674 | 1677 | 1494 | 1498 | 1504 | 1508 | 2143 | 2149 | 2157 | 2161
@ | Temneparypa soas 75°C n/10 MuH| - 1974 | 1977 - - 1774 | 1778 - - 2543 | 2547
§ TemnepaTypa soasl 65°C n/10 mun| 2213 | 2217 | 2224 | 2227 | 1989 | 1993 | 1999 | 2003 || 2850 | 2855 | 2864 | 2868
@ |Temneparypa soas 75°C n/10 MuH| - - 2624 | 2627 - - 2359 | 2363 - - 3378 | 3383
§ Temnepatypa sogsl 65°C n/10 mun| 2763 | 2767 | 2774 | 2777 | 2484 | 2488 | 2494 | 2498 || 3557 | 3562 | 3571 | 3575
a2 Temnepatypa sogsl 75°C /10 MuH| - - 3274 | 3277 - - 2944 | 2948 - - 4214 | 4218
g Temnepatypa sogsl 65°C n/10mun| 3313 | 3317 | 3324 | 3327 | 2979 | 2983 | 2989 | 2993 || 4264 | 4270 | 4278 | 4283
a Temnepatypa sogp 75°C n/10 MmuH| - - 3924 | 3927 - - 3529 | 3533 - - 5050 | 5054
B 1000
:r‘::::'l?i::‘.:l:::’:::l—r I'?'rSMn. rop. Boab) 10-55 10-60 10-45
Temn. Ha BXOAE TENNOOBMEHHMKA °C 65,0 | 70,0 | 80,0 | 85,0 || 65,0 | 70,0 | 80,0 | 85,0 | 65,0 | 70,0 | 80,0 | 85,0
MolHocTb TENNooBMEHHMKA kBT 62,7 | 83,6 1121,2/133,8|f 50,2 | 71,1 | 104,5/125,4| 83,6 | 104,5|137,9 | 154,7
Pacxon nepsuuroro kontypa (AT =15 K) M3 3,6 4,8 7,0 7,7 2,9 4,1 6,0 7,2 4,8 6,0 7,9 8,9
MoTepu aasnexus B neperyHom KoHType | M.Boa.cT. | 1,3 2,3 54 6,1 0,9 1,6 3,6 4,9 1,1 1,4 3,0 7,2
n/mue | 20,0 | 26,7 | 38,7 | 42,7 | 16,0 | 22,7 | 33,4 | 40,0 | 34,3 | 42,9 | 56,6 | 63,5
MpowussoautensHocTs [BC n/u 1201 | 1602 | 2322 | 2563 || 961 | 1361 | 2002 | 2402 | 2059 | 2574 | 3398 | 3809
M3 /y 1,2 1,6 | 23 | 2,6 1,0 14 | 20 | 24 2,1 26 | 34 | 38
8 |Pacxop sopbl ans MBC
E Temn. Ha BXxofe TennoobMEeHHUKA °C 65,0 | 70,0 | 80,0 | 85,0 || 65,0 | 70,0 | 80,0 | 85,0 | 65,0 | 70,0 | 80,0 | 85,0
MolHocTb TennoobMeHHUKa kBT 70,4 | 88,0 | 136,41 149,6| 35,2 | 57,2 | 96,8 | 114,4| 66,0 | 88,0 | 123,2 | 140,8
Pacxon nepsuuHoro koHtypa (AT = 25 K) Ve 2,4 3,0 4,7 5,2 1,2 2,0 3,3 3,9 2,3 3,0 4,2 4,9
MoTepu aasnexus B nepenuHom KoHType | m.soa.ct.| 0,6 0,9 2,0 2,3 0,2 0,4 1,0 1,6 0,6 0,9 1,6 2,1
n/mue | 22,5 | 28,1 | 43,6 | 47,8 | 11,2 | 183 | 30,9 | 36,5 | 27,1 | 36,1 | 50,6 | 57,8
MpowseoautensHocts [BC n/u4 1349 | 1686 | 2613 | 2866 | 674 | 1096 | 1854 | 2192 | 1626 | 2168 | 3035 | 3468
M3/ 1,3 1.7 | 26 | 29 0,7 1,1 1,9 | 22 1,6 | 22 | 30 | 35
Mukosas npoussoagutensHocts NBC 3a 10 muH
Temnepatypa soapl 65°C n/10 muu| 1088 | 1091 | 1097 | 1099 || 977 | 980 | 985 | 988 || 1403 | 1407 | 1414 | 1418
Temnepatypa sogsl 75°C /10 MuH| - = 1293 | 1295 = = 1162 | 1165 = = 1666 | 1670




TEXHWYECKME XAPAKTEPMCTMKM B 650 — 3000 HR/MO HR

B 6501 800
E’Z:(:’:(Zi{q:;z’:—rﬁgmn. rop. Boab) 10-55 10-60 10-45
Temn. Ha BXxofe TennoobMeHHUKA °C 65,0 | 70,0 | 80,0 | 85,0 || 65,0 | 70,0 | 80,0 | 85,0 | 65,0 | 70,0 | 80,0 @ 85,0
MotHocTb TennoobmeHHMKa kBt 57,0 | 76,0 1 110,2121,6| 45,6 | 64,6 | 950 | 114,0| 76,0 | 95,0 | 1254 140,6
Pacxon nepeuuHoro koHtypa (AT = 15K) m3 3,3 4,4 6,3 7,0 2,6 3,7 5.5 6,6 4,4 585 7,2 8,1
Motepu naenenus B nepsuyHom koHtype | m.sog.ct.| 0,9 1,6 3,0 3,4 0,6 1,2 2,4 3,3 1,6 2,4 3,9 5,1
° n/mun | 18,2 | 24,3 | 352 | 38,8 | 14,6 | 20,6 | 30,3 | 36,4 || 31,2 | 39,0 | 51,5 | 57,7
& Mpoussoantensrocts BC n/u4 1092 | 1456 | 2111 | 2330 | 874 | 1238 | 1820 | 2184 || 1872 | 2340 | 3089 | 3463
‘: M3y 1,1 1,5 | 2,1 2,3 0,9 1,2 1,8 | 2,2 1,9 | 23 | 3,1 315
% Pacxop soppl pna IBC
@ | Temn. HO BXOAE TEMNOOOMEHHUKA °C 65,0 | 70,0 | 80,0 | 85,0 || 65,0 | 70,0 | 80,0 | 85,0 || 650 | 70,0 | 80,0 | 85,0
MolHoCTb TeNNooBbMeHHMKa kBt 64,0 | 80,0 | 124,01 136,0f 32,0 | 52,0 | 88,0 1 104,0| 60,0 | 80,0 |112,0|128,0
Pacxon nepeuuHoro kontypa (AT = 25 K) m3 2,2 2,8 4,3 4,7 1,1 1,8 3,0 3,6 2,1 2,8 3,9 4,4
Motepu naenenus B nepeuyHom kontype | m.sog.ct.| 0,4 0,7 1,5 1,8 0,2 0,3 0,8 1,0 0,4 0,7 1,3 1,6
n/mun | 20,4 | 25,6 | 39,6 | 43,4 | 10,2 | 16,6 | 28,1 | 33,2 | 24,6 | 32,8 | 46,0 | 52,5
MpoussoputensrocTs BC n/u 1226 | 1533 | 2376 | 2605 | 613 | 996 | 1686 | 1992 | 1478 | 1970 | 2759 | 3153
M3y 1,2 1,5 | 24 | 26 0,6 1,0 1,7 | 2,0 1,5 20 | 28 | 32
Mukosas npoussoautensHocts IBC 3a 10 muH
2 |Temneparypa sogsl 65°C n/10mun| 724 | 727 | 733 | 734 | 650 | 653 | 657 | 660 || 935 | 939 | 945 | 948
a Temnepatypa sogsl 75°C /10 MuH| - - 863 | 864 - - 774 | 777 - - 1112 | 1115
8 |Temnepatypa soge 65°C n/10mun| 867 | 870 | 876 | 877 || 779 | 781 | 786 | 789 ([ 1119 1123 | 1129 | 1132
a Temnepatypa soap 75°C n/10 MuH| - - 1032 | 1033 - - 926 | 929 - - 1330 | 1333
CoCTAB NOCTABKM
Mogens B 650 B 800 B 1000 | B1500 | B2000 | B2500 | B 3000
Bak En. nocr. AJ78 AJ79 AJB0 AJ81 AJ82 AJB3 AJ84
Kecrkas obwweka (B...HR) Ep. nocr. AJ94 AJ95 AJ97 AJ99 AJ101 AJ103 | AJ105
Kectkas obwmska (B...MO HR) (knacc ornesawmtsl MO) En. nocr. - AJ141 AJ142 AJ143 AJ144 AJ145 AJ146

L

RSB_QO0004A
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O6wueka HR

OBWMBKA COCTOMT M3 NONUIGUPHOTrO BONOKHA
TonwmHoi 100 MM C BHELUHWMM MOKPBLITUEM M3
MBX. O6wweka yCTAOHOBAMBAETCS 4O BLINOMHE-
HUS rMapasnuyeckux nopkmouernit. Oteepctus

O6wueka MO

Tennonsonaums U3 MMHEPANOBATHOTO yTeNnMTens
TonwuHoit 100 MM C NOKPLITUEM M3 ANIOMUHUEBOH
donbrn. O6wmeka knacc MO, ycraHasnusaeTca

Ans npoxoaa Tpy6 BhipesatoTcs Ha mecte. Knacc
orvesawmtel B1. O6wueka nocrasnsercs B Kap-
TOHHOM YMAKOBKE, YCTAHOBMEHHOW Ha nannete
BmecTe ¢ 6aKOM.

AO BbINOJIHEHUA TULAPABANYECKUX NOAKMOUYEHUN.
[NocTtasnserca Ha nannete.



JononHuTenbHOE osopyaoBAHUE A BPB/BLC... n B...

[ononHnTenbHOE 060PYA0BAHKE At B 650 — 3000

8975Q002

Tepmomerp (ans mopeneii B...)

TepMOMETp NOCTOBASETCS BMECTE C NMPUEMHOM
rnb3oit (en. noctaeku AJ 162) u ycranasnusaet-
CA B CNEuMansHO NPefyCMOTPEHHOE Ansl STOrO OT-
MpuemHas rune3sa 2, anuHa 350 mm

epn. noct. AJ 32

BEPCTME HA NepeaHen NaHenu BOJoHArpeBsaTens
nocne yaaneHus 3arnyLuku.

en. noct. AJ 162

,U.OI'IOJ'IHVITEJ'IbHOE ObOPYIOBAHNE — AHOJ C HABOAAUMbIM TOKOM

AM7

8962Q079

dnekTpuveckunin aHopa ¢ HaeoaUMbIM Tokom: ans BPB/BLC 150 - 300
ana BPB/BLC 400, 500 u B 650, 800

DTV aHOZBI C HOBOAUMbIM TOKOM COCTOSIT M3 TUTO-
HOBOTO CTEPXHS, MOKPLITOrO MAATUHOMN, U 3QNUTbI-
BOEMOTO HW3KMM HanpsxeHuem. PekomeHpyioTca
ANS 30H C MOBBILUEHHON QArPECcCUBHOCTBIO BOAbI
(TH < 14 F). Nx npenmyLecTso no CpaBHEHMIO C
KNACCMUECKMM QHOAOM M3 MArHMs 3aKII0Y0eTCs
B OTCYTCTBMM PACXORQ MaTepuana. Takum obpa-
30M, OHU He TPebyioT OBCIYXMBAHMS, U MX CPOK
cnyx6bl ABAAETCA NPAKTUYECKM HEOTPAHUYEHHBIM.
AHOLBI C HOBOAMMBIM TOKOM YCTOHOBMBAIOTCA HQ
60K0BON braHew BMECTO OAHOTO MM HECKOMbKMX
MarHuessix aHonoe. [ns sopoHarpesarenei:

Habop «Titan Activ System»

[na soporarpesatenen go 500 n, nogkno4eHHbIX
K KOTAly C MAHENbIO YNPABAEHWS NOAAEPXMBAIO-

en. nocr. AJ 38
en. noct. AM7

* B 1000 u 1500 pexkomeHayetcs 2 ea. no-
ctaskn AM 7;
» B 2000 - 3000 pexomeHayetcs 3 eq. nocras-
kn AM 7
AHO[bl C HOBOAMMbLIM TOKOM MOCTOBASIOTCH C
kabenem pamHon 3,5 M M TPAHCHOPMATOPOM
ans nogknouenus k posetke 230 B, pacnono-
XEHHOMN BOMU3K BOJOHArpeBaTens.
3ameuaHune: aHOA, C HOBOAMMBIM TOKOM U OT-
KPbITbIA 3NEKTPUYECKUIA HATPEBATENbHbBIA 3ne-
MEHT He MOTyT BbiTb YCTAHOBNEHBI OQHOBPE-
MEHHO.

en. noct. EC 431
wen dyHkumio «Titan Activ Systems.

p.OﬂOﬂHVlTEﬂbHOE OBOPYAOBAHWNE — 3JIEKTPUYECKWNE HATPEBATEJIbHBIE 3JIEMEHTbI
=> BopgoHarpesarenu BPB 150 — 500

OTKpbITbIV 3N1EKTPUHECKUIA HATPEBATENbHBIN 3TEMEHT

MmowHocteio 1,7 — 5,3 kBt (ana mopenein BPB)

DNEKTPUYECKMIt HArPEBATENbHBINA 3NEMEHT 3aKpe-
nneH Ha GNAHLE M MOHTUPYETCS BMECTO CyLLECTBY-
towtero 6okosoro ¢pnaxua. B stom cnyuae kpbiwka
6okosoro ¢naHua He ycraHasnueaetcs. Harpesa-
TENbHbIM NEMEHT OCHALLEH 3ALUMTHBIM TEPMOCTA-

=> BopgoHarpesarenu B 650 — 3000
Ins 3Tux Modener NpeanaraeTcst HECKOMbKO PeLLeHHMt:

HOrpeBaTenbHbIi
SNeMeHT

$naHew,

epn. noct. EC 740
TOM M 3MEKTPUYECKM 3AMUTHIBOETCA HE3ABUCUMO
ot cnctemsl perymposanmsa [BC koHTypa kotna.
BosmoxHo opHodasHoe noaknioueHne 240 B unu
Tpexdasroe 380 B ana mowroctn 1,7 — 5,3 kBt s
COOTBETCTBUM C MOAKIIOYEHUEM 3AKUMOB.

OTKpbITbIE 3NEKTPUYECKME HAFPEBATENbHBIE 3NEeMEHTbI, pe3bboebie, ans MydTer 171/2
— HarpesartenbHbiv anemeHT 6 kBt/400 B/TpexdaszHbin,

Ans Bcex mopenei sogoHarpeearenei B 650-3000

en. noct. A) 36

— HarpeeartenbHbii anemeHT 9 kB1/400 B/ TpexdasHbin,

ona B 1500-3000

ep. noct. AJ 47

— HarpesartenbHbiv 3nemeHT 12 KBt/ 400 B/ TpexdasHbiii,

ana B 2500-3000
Bokoson ¢naHew ¢ pesbbosoit mydToi 171/2
YCTOHOBKO 3TUX HATPEBATENbHLIX 3NTIEMEHTOB HA
BopoHarpesatenu B ocywecrsnsetcs npu nomo-
u 6okosoro ¢naHua ¢ pessbosoi MydTon en.

8980Q311

en. noct. ER 335

en. noct. AJ 63

nocraekn AJ 63, KOTOPBIN YyCTAHABIUBAETCS BME-

cro sarnywku DN 110 6okosoro ¢naHua sopo-
Harpeearens.

OTKpbITbie 31EKTPUHECKME HATPEBATENbHBIE 3NIEMEHTDI, YCTaHABAMBAIOTCS Ha ¢pnaner, DN 110:

— HarpeeartenbHbin 3nemenT 9 kB1/400 B/ TpexdasHbin,

Ans Bcex mopenei sogoHarpeeareneii B 650-3000 ea. noct. Al 164
. — HarpeBatenbHbiit anemeHT 15 kBt/400 B/ tpexdasHbiii,
% Ans Bcex Mmopenen sogoHarpeearenei B 650-3000 en. noct. AJ 165
g — HarpeeartenbHbii anement 30 kBT/400 B/ TpexdasHsiin,
®  pns Bcex Mopenei sopgoHarpesarenen B 650-3000 en. noct. AJ 166

p,OI'IOﬂHVITEJ'IbHOE OBOPYAOBAHUE — HABOPbI AJ1A NOAKNKOYEHNA K KOTIY

Hab6opsl gns nogknioueHns sogoHarpeearens BPB/BLC k KoTny

— ans NeOvo EcoNox
— ana Innovens Pro

. — ana ALEZIO Evolution
— pna GT 224/225

' — pna GT 226 -228

EF_Q0036_PRINC

epn. noct. ER 599
ea. noct. EA 121
en. noct. EH 149
ea.noct. EA 117
ea.noct. EH118



HEOBXOAUMbIE PEKOMEHAALWU MO YCTAHOBKE

INEKTPUYECKMUE MOAKNHOYEHNA

B obuiem cnydae paboToit BogoHArpesaTenen ynpasnseT cu-
CTEMA  PErynMpPOBAHMs, BCTPOEHHAR B MAHENb YNPABAEHMs
kotna De Dietrich. Ons 3Toro B kauyecTse [ONONHWUTENLHOIO
060PYAOBAHMA WM B KOMMNEKTE C CUCTEMONM PErynMpOBAHMS
nocrasnsetcss aartumk temneparypsl BC ¢ coeanHuTensHbim
kabenem. [loTuMK yCTAHABAMBAETCA B MPUEMHYIO MMb3Y, Ceuu-
QNbHO NPEAYCMOTPEHHYIO 1St 3TUX Lienei HO BOLOHArpeBaTerne.
B cnyuae kotna 6e3 cucremsl perynuposanms [BC Heobxoau-

Ka4EcTBO BOApI

bak BogoHarpesaTenei rammsl B... nokpbIT ¢ BHYTPEHHEN CTO-
POHbI CTEKIOBUAHOM 3MANbIO. DTO MO3BOMSET UCMONL30BATH
BogOHarpesaTenu ¢ 8ogon xectkoctbio ot 12 °F go 20 °F (dpp.

3ALU,I/ITA OT KOPPO31U

Cpok cnyx6bl SMANMPOBAHHOTO BOAOHArPEBATENS 3ABUCHUT OT
KQYECTBA BOAB U 3ALIMTLI OT KOPPO3MM BHYTPEHHEN MOBEPX-
HOCTM BOKQ.

» Xectkas sopa ( 15 °F < TH < 50 °F (bp. rponycos)) conepxut
MHOTO COMe KanbLms 1 MArHus. T1 BA MEMEHTA UrPaioT
pOrb 3aWMTHMKA Ans 6aka. 3awmta 6aKa MArHUeBbIM aHO-
[OM ABASETCA AOCTATOYHOM. Tem He MeHee, Heobxoamm ne-
PUOANYECKMI KOHTPOMb OTAOXKEHMI 1 YAANEHUE HOKMMM.

MO MPesyCMOTPETb AOMONHUTENLHOE 060PYROBAHME, KOTOPOE
ynpaenaetT paboToi HACOCA B 30BUCMMOCTM OT BbIGBPAHHOM
TeMnepaTypbl ropsyen CAHUTAPHO-TEXHUYECKOM BOABbI.
O60opynosaHue «INeKTPUYECKMIT HArPEBATENbHbIA SNEMEHT,
TAKXE KAK U «DNEKTPUUECKMIA AHOM C HABOAMMBIM TOKOM» (1O~
nonHutensHoe obopyaosanue ana BPB/BLC), noakniouaeTtcs
OTLENbHO.

rpamycos). Ecnm xectkocTs Boabl He COOTBETCTBYET 5THM NAPA-
METPAM, TO HEOBXOAMMO MPUMEHSATE BOAOMOATOTOBKY.

* Markas Boaa (TH <14 °F (bp. rpanycos)) sensetca arpeccys-
HOW [N SMaNK 1 TpebyeT PerynspHOro KOHTPOMS MArHWe-
goro anopa. na obecneyeHus anutensHomn U shdekTmsHoI
30WKTE BOKA PEKOMEHAYETCH YCTAHOBKA GHOAA C HOBOAM-
MbIM TOKOM M MEPUOANYECKMI OCMOTP SMASIMPOBAHHOM MO-
BEpXHOCTH Baka.



MPUMEPbI YCTAHOBOK

HuxenpueeneHHbie NpUMEpPbl UMEIOT PEKOMEHAATENbHbIM XA-
PAKTEP U HE MOTYT OXBATUTH BCE BO3MOXHbIE CITy4aU YCTAHO-
Bok. Mx uens — obnerynts paboTy CneumanucTos 1 Npuenedb
BHMMOHKWE K OCHOBHbIM COBnoagaemsim npasunam. Jpyrue noa-
KIKOYEHMs TaKXE BO3MOXHbI. B mobom cnyyae Heobxoammo
PYKOBOACTBOBATLCA AEMCTBYIOLMMI MPABUIAMM U HOPMAMM.
MpumeuaHme: B COOTBETCTBMM C MPABMIAMM TEXHUKM Bezonac-
HOCTWM HEOBXOAMMO YCTAHABAMBATL TAPUPOBAHHBIA W OMIOM-
BUPOBAHHBIN NPEAOXPAHUTENLHBIN knanaH (Ha 7 6ap) Ha Bxoae
XONOAHOM CAOHUTAPHO-TEXHMYECKOM BOABI.

Korna otonutensHas ycTQHOBKA cCOmepXMT 3- unm 4-xono-
BOM CMECUTENbHbINM KIAMNAH, MOAKIIOYEHUE TEMNTOOOMEHHMKA
LOMKHO 0BA3ATENBHO BLIMOMHATLCS MEXAY KOTIIOM U KIAMNAHOM

Hanbonee NpsmbiM 06pasom. 1ns HauyyLwen NpousBoAnTENb-
HOCTM BOLOHArPEBATENb AOMKEH BbiTh YCTAHOBNEH KAK MOX-
HO BIMXe K KOTIY, M COBAMHUTENbHBIE TPYBONPOBOALI OMXKHbI
ObITb TEMNOU3ONMPOBAHHBIMK. BogoHarpesatens moxeT GbiTh
pa3MeLLLEH CNPABA UM CNeBA OT KOTAA.

BHUMaHMe: Npu BINONHEHNU NOAKTIOYEHWUIA CO CTOPOHBI ropsi-
4Yen CAHWTAPHO-TEXHMYECKOW BOAbI, B CyYae, KOrAa pacnpe-
OENUTENBHAS CETh BHIMOMHEHA M3 Meay, HEODXOAMMO MexXay
BbIXOJOM ropsyen COHUTAPHO-TEXHUYECKOW BOAbI 1 STOM CETbIO
YCTOHOBUTb MEPEXOAHYIO CTANBHYIO NGO YyTryHHYIO MybTY Mu
MydTY 13 M30NMPYIOLLErO MATEPHANA, YTOBLI M36exaTs noss-
NEeHUs KOPPO3UU HA YPOBHE COEAMHEHMA.

YCTAHOBKA C OJHUM EMKOCTHbIM BOAOHArPEBATENEM BPB/BLC...nan B...n ogHum Kotiom
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Mpumeuanme:

Mosuumm (53, 9, 55, 17) moryT 6biTs 3aMeHEHB MEMBPAHHBIMM

rpynnamu 6esonacroctu (30). Kpome Toro, Heobxoammo yuu-

THIBATb CNEAYIOLME PEKOMEHAALMM:

* [pynna 6e30NacHOCTM M e€ NOACOEAMHEHWE K BOLOHATPEBA-
TENIO ropaYei COHUTAPHO-TEXHUYECKON BOAbI AOMKHbI ObiTh,
no KpaMHeW mMepe, TOro Xe AMAMETPd, Y4TO U MOABOAALLMMA
TPpy6ONpPOBOA  XONO[HON  CAHWUTAPHO-TEXHUYECKOM BOZbI
sopoHarpesatens (MuHumym 3/4” nns BopoHarpeeaTeneit
obvemom no 300 n u 1”7 pna sopoHarpesaTenei o6bEMOM
6onee 300 n).

* YpoeeHb rpynnbl 6630MaCHOCTM LOMKEH BbiTb HUXE, YEM YPO-
BEHb BXOLO XONOAHOM BOALI BOAOHArPEBATENS (CM. HIKE).

8980F312A
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* Hukakoi 3anopHbIM OPraH He AOMXEH HAXOAMTLCS MEXay
KNAMNOHOM MW rpynnoi 6e3onacHOCTM U BOAOHArpEeBsaTe-
nem.

» Otsopawmit Tpy6onposoa rpynnbl 6e30NacHOCTU AOMKEH
MMETb MOCTOAHHBIM M JOCTATOYHBIM HOKIIOH, O €r0 CeveHne
IOMKHO BbiTb, MO KPAMHEN MEPE, PABHO CEYEHMIO BbIXOAA
rpynnbl 6€30NACHOCTU (STO MO3BOAUT M3BEXATb TOPMOXE-
HWS CTEKAHMA BOABI B CITyHAE MOBbILLEHWS AABNEHMS).

* [IpeHaxHbIi TpybonpoBoa KNANAHa UK rpynnsl 6e30nacHo-
CTW He [LOMXEH BbITh NEePEKPSIT.

Ipynna 6e30MaCHOCTH, TAPMPOBAHHAS M OMNNIOMOMPOBAHHAS Ha 7 Bap
Bxon xonoaHo# BoAbl CO BCTPOEHHbIM OBPATHBIM KIANAHOM
MopcoeanHeHme k Bxoay XONOAHOM BOAE BOAOHArPEBATENS ropsiyei
CAHWUTAPHO-TEXHMYECKOM BOAI

3anopHbiit kpaH

[penoxpaHUTENbHBIM KNAMNAH M PYYHOM Clne

Orteepcrve ans cnusa

8980F312A



NMPUMEPbI YCTAHOBOK

YCTAHOBKA C ABYMS EMKOCTHbIMU BOLOHATPEBATENAMU BPB/BLC...unu B...n ogHum Kotiom
Heobxoanmo crneautb 30 xopoluei 6anaHCMPOBKON BCEX TMAPABIMYECKMX MOAKTIIOUYEHMI, NEPBUUHBIX U BTOPUUHBIX KOHTYPOB, MOAKIO-
quHuxnoponneano.

a) MapannensHoe rmppaenuueckoe nogkioYeHne nepeudHoro (tennoobmeHHuk) n stopuutoro (FBC) kontypos

DTOT TMM NOAKIMIOYEHUA PEKOMEHIyeTCs, koraa TpebyeTtcs obe-  3ameddaHme: PEKOMEHAYETCA MpeayCMOTPETb YCTPOWCTBO pery-
CNeYnTb HEMPEPLIBHYIO NPOW3BOANTENBHOCTb BOAOHArPEBATENEN.  NMPOBAHUS TEMMNEPATYPbI FOPSYEn CaHUTAPHO-TEXHUYECKOM BOAbI
Kpome Toro, Koraa sToro 4OCTAToYHO, BOZMOXHA PABOTA OQHOTO  (CMecuTens) Ha Bhixoae M3 BopoHarpesaTtenei. Hetounocts rm-

BOJOHArpesarens. OPABIMYECKON BANAHCUMPOBKM KOHTYPOB MOXET MPUBECTM K Nepe-
YcraHoBka gatumka teMneparypbi rpesy BOAOHArpesaTens, HeobOPYAOBAHHOIO AATYMKOM Temne-
[atunk Temnepatypel gomKeH GbiTh YCTAHOBNEH HA BOAOHA- paTypsl (Takke HEOBXOANMO CeanTb 3a TEM, 4TOBbI HE BO3HMKIO
rpesaTene, KOTOPbIA MOXET PabOTATL OAMH, MK HA BOLOHA- NPOTUBOMOJNIOXHOE SBIEHUE, T.€. HELOCTATOYHbIA HOTPEB TOTO Xe
rpesaTene, KOTOPbIM NOAKIIOYEH K KOHTYPY LMPKYNSUUM rops- BOfOHArpeBaTens).
4yen BOAbI.
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NMPUMEPbI YCTAHOBOK

6) Mmapaennueckoe nopkOYEHNE NEPBMYHOTO KOHTYPA (TennoobMeHHnkM)— napannensHoe, stopuunoro ([BC)— nocneposarensHoe

70T THN NOOKMOYEHNA PEKOMEHOYETCA, KOrad Tpe6yeTcs1 obe-
CNeYnTb NMKOBYIO HAITPY3KYy BOOOHArpeBaATens, nsberas noboro
CMelleHnda Ha BbIXoae 13 BO,D,OHC]I'peBOTeJ'Ieﬁ, KOTOpPOE MOXET
BO3HUWKHYTb M3-30 pO36OJ’IOHCMpOBKM TMAPABIIMHECKMX KOHTY-

pos BC.

YcraHoska gartuuka Temneparypbl

D,C]THMK TeEMNEPATYpPbl AOMKEH BbITh YCTAOHOBJIEH B BOAOHArpe-

BaTenb «Ax.

YcnosHble 0603Ha4YeHUs

1 TMoaatowas Tpy6a cucTembl
oTonnexus

2  O6patHas Tpyba cuctems

oTonneHu1s

MpeaoxpaHuTensHbIi knanax

Ha 3 6apa

MaromeTp

ABTOMATUYECKMIT BO3RYXOOTBOAUMK

3anopHbIit BEHTUAL

16 PacwmputensHbin 6ak

17 CnusHoM BEHTUNbL

w

O N b

18
24

25

26

27
28

3ameuaHune: HEOOXOOMMO NMPELYCMOTPETL YCTPOMCTBO pery-
NIMPOBAHMS TEMMEPATYPbl rOPSYEN CAHUTAPHO-TEXHUYECKOM
BOmbl (cMecuTens) Ha Bbixoae M3 BopoHarpesaTens «Bx». Kpo-
Me HETOYHOCTU TMAPOBIMYECKON OANAHCUPOBKM MEPBUUHOTO
KOHTYPQ, KOTOPAs MOXET MPUBECTM K NEPErpesy BOAOHArpe-
satens «B», HEOBOPYAOBAHHOMO AATYMKOM TEMNEPATYPBI, MO-
CNEefoBATENbHOE MOAKMOYEHME BTOPUYHOTO KOHTYPO MOXET
MPMBECTH K HEOBXOAMMOCTHM HArPEBA BOALI B BOAOHArPEBATENS
«Ax, B TO Bpems Kak B BogoHarpesaTtene «Bx» oHa eue ropsyas.

%17y 22 EAl
?Y%;cm (54)

9 26

3anonHeHne CMCTEMbI OTOMNEHMS
Bxoa nepBsuyHOro KoHTYpa
(rennoobmenHka)
BOJOHArpesaTens

Buixog nepsuyHoro
KOHTYpa (TennoobmeHHuka)
BOJOHArpesaTens
3arpysouHbiit Hacoc
BOAOHarpesaTens
O6patHbift knanaH

Bxoa xonoaHol caHutapHo-
TEXHUYECKOW BOAbI

29 Pepyktop nasnewus, ecnu
naenexue cetv Gonbwe 5,5 6ap

32 PeunpkynaumMoHHbIM HOCOC KOHTYPa
IBC (HeoBssaTensHo)

33 [atumk BC

37 BanaHCMpOBOYHBIN BEHTUL

50 O6pathbii knanau

53 3anopHslit 6nok Tvna EA
(3anopHbIf BEHTUIL + OBPATHBINA
KnanaH)

54 YcrpoiicTeo ans cbpoca
136bITOUHOrO faBReHMs Tuna YA

55 OnnombupoBaHHbIMA
NPefOXPAHNUTENbHBIN
MEMBPaHHBIN KnanaH

56 O6patHas nuHua
uMpKynaurMoHHoro koHTypa MBC

57 Bubixog ropsuen ol

58 OrtsepcTue, 3aKpLITOE 3arnyLIKON

109 TepmocTaTuniyeckui cmecutens

8980F313B



MPEAOTBPALLEHUE OXXOrOB OT FOPAYENA BOZbI N PA3BUTUA BAKTEPUIA NETUOHEN

lMPENOTBPALLIEHUE PUCKA OXKOrOB

[na npepotepalleHns paseutua GAKTEPUIn TEMNEPATYPA rOPsYEn CAOHUTAPHO-TEXHMYECKON BOAbI AOMKHA ObiTb He MeHblie 60°C Ha
BLIXOAE M3 BOOHArpesaTens. [na ycTaHOBOK C peumpKynaumeit ropayei Boasl TeMNepaTypa BOAbl HO OBPATHOM AMHKMKM AOMKHA BbiTh HE
merbwe 50°C. B niobom cnyuae, notpebuteni fomkHb ObiTb 3ALIMLLEHbI MPOTHMB PUCKA OXOrOB HA TOYKAX BOAOPA3BOpa, rae Temnepa-

TYPQ MCMOMb3yemoit BOabl He AomkHa npesbiwats 50°C.

Oxoru ropsuen CaHUTAPHO-TEXHUYECKOM BOLOM — 3TO YACTHIE He-

CYACTHBIE CITYYAM, OHU NMPEACTABNMIOT COBOM cepbesHyio Npobnemy

13-30 UX WMPOKOro pacnpoctpaHerus. MNpuunta npumepHo 15%

OXOFOB — 3TO CIIMLLIKOM BbICOKAS TEMMNEPATYPA rOPsiuen CaHUTAp-

HO-TEXHMYECKOMU BObl B BOHHbIX KOMHATAX.

B uensx orpaHuueHmns pucka oxora, HeoBX0AMMO MPUAEPXKMBATLCA

CRenyoLWyMX NPaBM:

* B BOHHbIX KOMHOTOX MAKCMMQIbHOS TEMNEPATYPA ropsyen ca-
HUTOPHO-TEXHWUYECKON BOMbI B TOYKOX BOZOPA360OPA He [OMKHA
npesbiwats 50 °C;

* B APYrMX NMOMELLEHMSIX MAKCUMOIBHAS TEMNEPATYPA rOpsiuen ca-
HUTOPHO-TEXHWUYECKON BOMbI B TOYKOX BOZOPA360OPA He [OMKHA
npesbiwats 60 °C;

°* B O6I.L|,eCTBeHHbIX KYXHAX M NPAYEHHbIX MOKCUMAITbHAA TeEMNepaTy-
pa ropsiyent CaHUTAPHO-TEXHUYECKOM BOAbI B HEKOTOPbIX TOYKAX
BOLOPO360PA, MMEIOLWMX CNELMANEHOE HA3HAYEHHE, MOXET 10~
crvrats 90 °C.

Mpumep 1

Pa3sHble NOMelLIeHNA (He BaHHbIe KOMHATbI) T°C=50°C

Pacnpenenenve
ropAyeit T°C<60°C

MpousBoAcTso ropaveit
CaHUTAPHO-TEXHIMECKO BOALI

T°C=60°C

XonopHan
sopa

Touka Bogopas6opa Touka Boaopas6opa
BE3 PUCKA 1o oTHowe Mo C PUCKOM
K K

3oHa, K KOTOPOi
otHocATCA
& npumepe

neruoHenn

McTounuk: opuriHanbHblit ppaHLysckuii Gyknet

lMPEAOTBPALLEHUE PUCKA PA3BUTUA BAKTEPUIA NETVOHEN B BOIOHATPEBATENAX

N CUCTEME FTOPAYEro BOAOCHABXEHUA

Bosbyaurenu nernornennésa — 6aktepumn Legionella pneumophila,
OKTMBHO pPAasmMHOXatoTcs B Tennoit cpepe cuctem [BC u koHamumo-
HUPOBOHMA 1 MPOHMKAIOT B OPraHM3M YENOBEKA C MUKPOYACTULIAMM
BOAbI (a3po3onamu). bonesHs cxoxa No cuMNToMam ¢ Taxenoi Gop-
MOW MHEBMOHUM, YTO 3ATPYAHAET MOCTAHOBKY TOYHOTO AMATHO3A.
TemnepaTypa BOAbl — BAXHbIM GAKTOP B PO3BUTHM NIETMOHENN B CH-
cremax [BC, T. k. 3TM BAKTEPUM AKTUBHO PA3MHOXAKOTCS B CTOAYEN
sope c Temnepatypoit mexay 25 n 43°C. Mpu 50°C 6aktepuut BbixM-
BAIOT, HO He pasmHoxatoTes, a npu 60°C nornbatorT.

K Toukam Bogopasbopa ¢ puckom 3apaxeHus 6ONesHETBOPHbIMMU
GAKTEPUAMM OTHOCATCS B NEPBYIO OYEPEnb TOUKM, CMOCOBHBIE BbI-
3BATb 3APAXEHME O[HOTO MM HECKOMBbKMX YENOBEK MUKPOYACTH-
UOMM BOAbI (a3po3onamu); peds upeT o aywe. na orpaHuuenms
PUCKQ, CBA3AHHOTO C passutuem nervoHenn s cuctemax [BC, Bo
Bpems ucnonbzosanms cuctems [BC 1 3a 24 yaca fo ee ucnonsso-

Tabnuua 1. MuHMMAnbHoOE BpeMs XXeAHEBHOTO MOBLILLEHUS
Temneparypsl Bofbl B 060pyA0BAHMM Al XPAHEHUS BOAbI,
30 UCK/IOYEHNEM BOAOHArpeBaTenen.

MwunHumansHoe Bpemsa nogaepxaHusa

Temneparypsi (MuH) Temneparypa soas! (°C)

2 Bonblwe unn pasrHa 70°C
4 65
60 60

BAHMA, HEOBXOAMMO cObMoAATH creaylolme TPe6oBaHMUS:

* KOraa 0bbem Mexay TOYKON pacnpeaeneHms u Hambonee yaa-
NEeHHOM TOuKOI Bofopasbopa npesbiwaeT 3 MTpa, Temnepa-
Typa BOAbI AOMKHA 6biTb Gonblwe unn pasHa 50 °C Bo scex Tou-
KOX POCMPERENUTENBHOM CUCTEMBI, 30 MCKITIOYEHUEM KOHEYHBIX
Tpy6 Bopopazbopa. Obbem 3THX KOHEUHbIX TPYD AomxXeH BbiTb
KOK MOXHO MeHbLLE 1 B IOBOM cryyae He bonee 3 nuTpos;

* Korga obuwit obbem 06OPYAOBAHMA [N XPAHEHUS BOAbI
Gonbwe uv pased 400 n, Bopa, conepxawaacs 8 obopy-
LOOBAHUM AN XPAHEHMS, 30 UCKITIOYEHMEM BOAOHArPEBATENS,
NMNOCTOAHHO OOJIKHA 6b|Tb:

— cTtemnepatypoit He meree 55°C Ha Bbixoae M3 06opPynoBaHMS;
— VMW HArPEeBATHCA 40 HEOBXOAMMOM TEMNEPATYPbI, MO KPAM-
Hel mepe, oamH pas 3a 24 . B tabn. 1 npreeaeHo MuHUMArnb-
HOE BPEMs MOAREPXKAHMS HEOOXOANMON TEMMNEPATYPLI BOABI.

Mpumep 2. EMkocTn pnist XxpaHeHUs B pacnpeaenuTensHo cetu

F\

Toukm
pacnpepeneHua

MNpepcrasurenscteo DE DIETRICH THERMIQUE

129164 Poccews, r. Mockea, 3y6apes nepeynok, a. 15/1,
Bbusnec-uenTp «Yavika MNnasa», odpurc 309

Ten./dakc: +7 (495) 221-31-51

Ten.: 8 800 333 17 18 (6ecnnatHo no Poccuu)

www.dedietrich-otoplenie.ru
E-mail: info@dedietrich.ru

PART OF BDR THERMEA

EMKOCTb ANA XpaHeHuA

T > 55 °C B TouKe pacnpeaeneHma
WNK eXeaHEeBHbIN Harpes

A0 HEOGXOAMMOM TemnepaTypbl

MNpoussoacteo
ropAayen Boabl
(6e3 xpaHeHus)

McTouHmk: opuruHanbHbiit GpaHLyackuii Gyknet

De Dietrich
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