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MoscHeHuA ycnoBHbIX 0603HaueHHil ¥ yKka3aHHA no besonacHocTH

[y

MosAcHeHUA yCNoBHbIX 0603HaueHUN 1
yKa3aHus no be3onacHocTH

1.1 ToAcHeHus yCNOBHbIX 0603HaueHU#

Mpepynpexpenua

BbifieneHHble cnoBa B Hauane npefynpexaeH1s 0bosHauator
B[ M CTEMEHb TAXECTU NOCNEACTBUIA, HACTYNAIOLMX B Clyuae
HenpuHATUA Mep 6e30MmacHoCTH.

CneaytolLpe cnosa onpeneneHbl h MoryT NPUMEHATLCS B 3TOM
[IOKYMEHTe:

A OMACHO

OMACHOCTDb 03HauaeT nonyueHue TAXKENDIX, BNAOTb A0
0NaCHbIX NA KM3HU TPABM.

OCTOPOXHO

OCTOPOXXHO 03Hauaet BO3MOXHOCTb NOMYUYEHUA TAXKENDIX,
BM/OTb 10 ONACHbIX 11 XXWU3HU TPABM.

BHUMAHUE

BHUMAHME 03Hauaer, uto BO3MOXHbI TPaBMbl IETKOM 1
CPenHel TAXKECTH.

YBE[JOM/IEHHE

YBELJOMINEHMUE 03HauaeT, uto BO3MOXHO NOBPEXAEHWE
obopynoBaHuA.

BaxxHaa nHropmauua

]

BaxkHas MHthopmauua 6e3 Kakux-nnbo onacHocTen ans
uenoBeka 1 0bopyaoBaHKA 0603HaUaeTCA NPUBEAEHHBIM
3[1eCb 3HAKOM UH(OPMALKK.

[ipyrue 3Haku

Moka3anue |MosacHeHne

> [encTeue

> Ccbifnka Ha Apyroe MecTo B MHCTPYKLMK
. Mepeumncnexue/cnnucok

- Mepeuncnexmne/cnucok (2-oi ypoBeHb)
Tab. 1

1.2 MpaBuna TexHukn 6e3onacHoCcTH
Hecono,quMe npasun be3onacHou JKCnnyatalnun MoXet
NPUBECTU K TAXKENbIM TpaBMaMm BNIOTb 10 CMePTEbHOIo
WUCX0a, a TaKXKe K NoBpeXAeHU0 OﬁOpy,qOBaHVIH 4
3arpA3HEHMI0 OKpYKaloLLer cpeabl.

> MoHTax, nycko-HanafouHble paboTbl, TEXHUUECKOe
obcnyx1BaHWe 1 PEMOHT JOMKHbI BbIMOMHATL TONBKO
COTPYAHWKHM CNEeLran13npoBaHHbIX hvpM, UMetoLLme
pa3peLUeHHe Ha BbINONHeHKe Takux pabor.

> BHUMAaTENbHO NPOUMTANTE 3TY MHCTPYKLMIO.

> BbinonHsidTe TonbKo paboTbl, ONUCaHHbIE [/1A TPYNMb
nonb3oBateneit (oneparopbl, KBANUAHULMPOBAHHDIM
nepcoHan). [lpyrue [eACTBUA MOTYT NPUBECTH K cHoAM B
pabore, noBpexaeH o 060pyaoBaHUA U TPaBMaMm
nepcoHana.

> [IpoBofMTE UMCTKY U TEXHUUECKOe 0bCnyxUBaHKe
MWHUMYM OfIMH Pa3 B rop. [pu aToM NpoBepbTe paboty
OTOMUTENBHON CUCTEMbI B LIENOM.

» Cpasy xe yCTpaHsiTe BbIABNEHHbIE HELOCTATKM.

/\ Npasuna Texunkn 6esonacHocTH
> BoinonHaiTe ykasaHua No 6e30nacHoCTH, NpuBeagHHbIE B
[LOKyMEHTaUKK Ha Da3oByIo CUCTEMY yNPaBNEHHS.

A\ Yrpo3a ins XU3HN OT yiapa INeKTPHUECKHM TOKOM

> MoHTax, NycK B 3KCM/IyaraLmio, TEXHUUECKoe
06CnyX1BaHUE U PEMOHT [IOMKHbI BbIMOMHATD TONBKO
COTPYAHWKH CMELMan13MpoBaHHOro NPeaNpUATUA,
UMeloLLME Pa3peLLEHHE Ha BbINONHEHHE Takux pabor.

» Paborbl c anekTpo0bopyaoBaH1eEM Pa3peLLeHO NPOBOAUTL
TONbKO YNONHOMOUEHHbIM CrELHANCTaM-3MEKTPUKAM.

2 Wudopmauua ob usgenun

2.1 OtkpbiToe nporpaMmHoe obecneueHne

370 U3fIENME COEPXKMT MPONPUETapHOE NPOrPaMMHOE
obecneueHne Bosch (n1LeH3MpPOBaHHOE B COOTBETCTBHM CO
CTaHAAPTHBIMU NILIEH3UOHHBIMU YCIOBUAMM Bosch) u
OTKPbITOE NporpaMmMHoe obecneuexue (MMLeH3UpoBaHHoe B
COOTBETCTBUM C IMLIEH3UOHHBIMU YCTIOBUAMM [IN1A OTKPLITOTO
MNO0). Ans LGPL aeicTByioT 0cObbIE MONOXEHWA, OTMEUEHHbIE B
TEKCTax NIMLIEH3UH, B YUACTHOCTH, ANA 3TUX KOMMOHEHTOB
J0MyCKaeTCA 00PaTHBIA MHXUHUPUHT.

NHdopmaums 06 otkpbiTom MO npuBeaeHa Ha DVD,
nocTaBnAeMoM BMecTe ¢ 060pyoBaHUEM/W3LENHEM.
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WHdopmauua ana nonb3oBarens

2.2 Komnnekrt nocTaBKH
[Mpu nonyueHnn obopynoBaHua:
» [IpoBepbTe ynakoBKY Ha LIeNOCTHOCTb.
> I'IpOBepre KOMMMNEKTHOCTb NOCTaBKH.

B KOMNNEKT NOCTaBKU BXOAMT CleayiolLee:

«  OyHKUMOHaNbHbIA Mopynb FM-AM

+ 2 [aryukaTemneparypbl (& 6 mm)

+ 2 HaknaaHbIX aatumka (@ 9 mm)

+  KpenexHbl Matepuan Ana HaknagHoro aarumka
+ TexHWueckas JOKYMeHTaLms

2.3 Onwucanue obopynoBaHua

Mogaynb CRy»uT ANA NOACOEAMHEHMSA K CUCTEME YNIPaBNEeHHs
OTONUTENbHBIMKU CUCTEMAMMU aNlbTEPHATUBHbIX
TennoreHeparopoB (Hanpumep, bnouHas TeNNoaNEeKTPOCTaHLMS,
KOTEN Ha TBEPAOM TONNKBE, 6aK'HaKOI'II/ITel'Ib).

B cuctembl ynpaenenusa Logamatic 5000 / Control 8000
MOXHO YCTaHOBHTb TONBKO OfiUH MOAYNb.

Mogynb nogaepxuBaeT cnegytoLie GyHKLUU U BO3MOXKHOCTH

NOAKNIOYEHHS.

+ [loacoennHeHWe anbTepHaTUBHOIO TeNNoreHeparopa ¢
bakom-HakonuTenem unu 6e3 Hero

+  "YMHoe" ynpaBneHue bakoM-HaKonuTenem ¢
aBTOMATUUYECKAM PACcNO3HABaAHWEM MMEIOLLLEroca Tenna 1
npeLoTBpaLLeH1eM Mycka TennoreHeparopa

+  CuuTbiBaHKe pabounx napamMeTpoB anbTepHATUBHOMO
TennorexHeparopa

+ CuuTbiBaHKe pabounx napamMeTpoB UmetoLLerocs baka-
HakonuTena

2.4 lpumeHeHHe NO Ha3HAUEHHUIO

CucTema ynpaBneHns perynupyet U KOHTPonUpyeT paboty

OTOMUTENbHbBIX CUCTEM B MHOTOKBAPTUPHbIX A0MaX, XHUNbIX
COOPYXEHUAX, KOMMEPUYECKUX U NPOMbILLINEHHbIX 3AaHUAX.

» [p1 MOHTaXe 1 IKCTyaTaLmu cobniogante
HaLMOHaMbHble HOPMbI W NpaBunal

®yHKUMOHANbHBIM Moaynb FM-AM paspetuaetcs

YCTaHaBNMBATb TONbKO B HNIOKK yNpaBneHuA CUCTEMbI
perynuposanu1a Logamatic 5000 / Control 8000.

2.5 [loAcHeHWe NPUMEHAEMbIX TEPMHHOB
TMockonbky ¢ nomoLbto FM-AM B ofHY cucTeMy 0bbeauHsioTCA
pasnuuHble TeNNoreHepaTopbl, TO HANOMbHbIE KOT/bI, HACTEHHbIE
KOH[EHCALMOHHDIE KOTTbI M ipyrye TeNnoreHepatopsl fanee
Ha3blBAOTCA "TennoreHepaTopbl” MnK "Konbl".

Cneuunanucr

CneLuan1cToM ABNAETCA NULIO, 0bnagaroLiee A0CTaTOUHbIMMU
NPAKTUYECKUMU M TEOPETUUECKMMH 3HAHUAMM, a TaKxKe
MMeloLLiee OMbIT PaboTbl B KOHKPETHO! OTPAC/IU U 3HatoLLee
TpeboBaHNA KOHKPETHbIX CTaHAAPTOB.

Cneuuanu3upoBaHHOe NpeanNpUATHe
Cneunan1avpoBaHHbIM NPeanpPUATUEM Ha3bIBAETCA
CTPYKTYpHasA eauHu1La NPOMbILLNEHHOTO HaNpPaBNeHHa co
cneuranucTamy onpeaeneHHbIXx NPodeccui.

AnbTepHaTHBHbIH TennoreHeparop (AWE)
AnbTepHaTUBHbIE TENNIOreHepaTopbl (4POBsAHbIE KOTNbI,
NenneTHble KOT/bI, TEMIOBbIE HACOCHI, KOTbI, paboTalolume Ha
[npeBecHoM Liene, bnok-TAC, oTonuTenbHbie NPUOOPHI,
paboTatoLuue Ha TONMIMBHBIX 3NEMEHTaX M Ap.) HasblBakoTCA
[ianee anbTepHaTMBHbIMM TennoreHeparopamu unu AWE.

CraHpapTHbie TennoreHepaTopbl

CTaHaapTHble TeNMOreHeparopbl, B OTNHYMeE OT
aNbTePHATUBHbIX TENNOreHepaTopoB, ABNAKOTCA KOTNAMU UNK
yCTpo¥cTBamu, pabotaiolumu Ha Mckonaemom Tonauee. K
HWAM OTHOCATCA ra30Bble KOHAEHCALMOHHbIE KOTAb,
[M3enbHble/rasoBble CreluanbHble KoTnbl. 310
TennoreHepaTopbl, KOTOPbIMK HENb3A YNPABNATL HANPAMYIO
uepe3 mogynb FM-AM.

[LanbHeililune NoOACHEHUA

[lanbHeMWwne NOACHEHNA TEPMUHOB NPUBEAEHDI B Mase 12
(Hanpumep, anbTepHaTUBHbIE TennoreHepatopsl (AWE),
CTaHAAPTHbIE TENNIOreHepaTopbl).

3 WUudopmauua ana nonb3oBarend
HacrosLan MHCTPYKLMA COAEPIKUT BAXKHYIO MH(OPMALIO ANs
nonb3oBarens yCTaHoBKK 0 beaonacHoi akcnnyataunu
CUCTEMbI YNIPABNEHMA.

> BoinonHsaiTe TpeboBaHKA MHCTPYKLWM N0 3KCTTyaTaLum
CHCTEMbI YNIPaBNeHWs W TeNoreHeparopa.

[lanee onucbiBaeTcA IKCNNyaTalyus CUCTEMbI YNPABNEHNA Ana
MOfLynAa.

B 3aBMCMMOCTM OT COCTOAHMA NPOrPAMMHOTO obecneuenus
NOKa3aHWA U NYHKTbl MEHIO B UHCTPYKLIUKA MOTYT OT/TMUATBLCA OT
NOKa3aHW# U NYHKTOB MEHIO CUCTEMbI YNIPABNEHHA.

lpuMeHsaeMble TePMUHBI PasbACHAKTCA B Mase "MoAcHeHne
TepmMuHoB" (= cTp. 51).
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WHdopmauua ana nonb3oBarens

3.1 YnpaBneHue » Kochutech TennoBoit Hacoc.

YnpaBneHue NpoU3BOANTCA Uepes NyMbT CUCTEMbI

0630p TeNNoBoOro Hacoca ¢ rTHAPaBNHYECKOH CTOPOHbI
yNpaBnexus, B KOTOPY0 BMOHTUPOBAH MOAYb.

[ina goctyna k 0630py Tenn0Boro Hacoca ¢ rapaBnUueckom

Bbi30B anbTepHaTMBHOrO TENNOreHeparopa CTOPOHbI:
MeHto ansTepHaTMBHOIO TeNNOreHepaTopa Bbi3biBaeTCA U3 » Cuctema ynpasnenns > Boipabotka TennoBoit aHepruu
ob3opa TennoreHepaTopos. > TennoBo# Hacoc

» KocHutecb BbipaboTka TennoBoii aHepruu.
OtkpbiBaeTca 0630p TenNoreHepaTtopoBs, UMEIOLMXCA B

Hannyuu. @@ @ @ @@ @
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Puc. 1 TennoBo# Hacoc ¢ rHOpaB/IMYECKOH CTOPOHbI
[1] [ononHutenbHble yHKLUMM [12] WMHankaTop COCTOAHMA TEMNNOBOTO HAacoca:
[2] TennoBso# Hacoc (M30bpaeHHe 3aBUCHT 3eneHblit = coctoaHne UMW —B Hopme
OT UCMONb3yeMOro TUNa TeMI0BOro HACOCa UK Kackaga XenTbl = cocToaHue UMW —npeaynpexaeHue
TeNNoBbIX HACOCOB) KpacHbli = coctoaHe UMW —oLmbka
[3] Temneparypa nogatoLien NMHUM TENNOBOMO Hacoca HET UHAMKaLuK = cBA3b Modbus ellie He ycTaHoBNeHa
[4] Temnepartypa 0bpaTHO# NMHKM TENNOBOTO Hacoca [13] Tennogas | anekTp1ueckas MOLHOCTb
[5] Temneparypa 0bpatHol NMHMK TENNOBOTO HAcoCa, [14] Temnepatypa Hapy»Horo Bo3ayxa
CHUCTEMHbIN fiaTunk FWR [15] KontponbHana Temnepatypa B[ v TennoBoii Hacoc,
[6] Temneparypa nopatoLen NMHUM TENNOBOTO Hacoca, 3anpoc Temneparypbl
CUCTEMHbIN aaTunk FWV [16] KonuuecTBo TEennoBbIX HACOCOB B Kackaae
[7] UyBcTBuTenbHblii 0bpaTHbIH KNanaH/balinac baka-
HakonuTena

[8] Temnepartypa baka-HakonuTens BBepxy Aatuuka FPO
11 3anpoc TeNN0BOr0 Hacoca

[9] Temnepartypa baka-HakonuTens nocepeauHe FPM

[10] Temnepartypa baka-Hakonutens BHu3y FPU

[11] Temneparypa obpatHoit iMHMK B cucTeme FAR
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WHdopmauua ana nonb3oBarens

AKTHBaUMA/AeaKTUBALHA PYUHOrO PeXHMa
[INf aKTMBALMK PYUHOTO PEXMMA:
» KocHWTecb cMMBONA § .

@O®

L

INE IO

5

B

A5 (6))

-

N,

°C  Min.15°C - Max.70°C

12:00

00110052112-001

Puc. 2

(1]
[2]
(3]
(4]
(5]
(6]
[7]
(8l

TennoBo# Hacoc
BepxHsa cTpoka
Taiimep

PyuHo# pexum
Bbikn.

Bkniouen

Pexum otonnexus

3apaHHasA Temneparypa

[1nA [leakTUBaLMK PyUHOro pexvma:
» KocHuTech Bbikn. (= puc. 2, [5], cTp. 6)

Oy Guwson ——— —Corromwe————Vasgounewe

TekylLee cocToAHue
TennoBOro Hacoca

LlononxutenbHble yHKUMH, PyuHOH pexum

@ (3eneHbii)
& (>xenTbl)
A (KpacHblit)

WHdopmauus o BepxHei CTpoke

B BepxHeil CTpoke 0TOBpaxaroTcA pasnuuHbIE COCTOAHUA
(DYHKLMI TENNOBOTO HACOCa, NOKA3blBAOLLIME TEKYLLIMI PEXUM
paboTbl TENMI0BOro Hacoca.

ﬂ[acocl @‘mm}b D
@ O)@D
A ®|se|@
A 5 || M
Y B2
6

00110052115-002

Puc.3  BepxHAas cTpoka

1] NyTb K MeHIO

2]  TeKylu# CTaTyC TENI0BOMO Hacoca

3] 3anpoc Tenna TennoBoro Hacoca

4] 3anpoc Temneparypbl

TeKyLui pexum pabotbl

6] CocrosHue SG-Ready

7] WcTounuk 3anpoca

8] be33ByuHbIi pex1Um

9]  KoHdurypaums nporpamm nepexnioueHui

CocTosH1e—B HOpMme

CocrtoAHne—
npeaynpexaeHue
CocTosH1e —oLwmnbka

3anpoc Tenna 1ennosoro H 3anpoc Tenna akTUBUpOBaH
Hacoca
- 3anpoc Tenna HeakTUBeH
3anpoc Temneparypbl [420C] MHouKaumua 3anp0LLIeHHf)ﬁ
TeMMepartypbl/3agaHHom
TeMneparypbl
6 FM-AM - 6721873530 (2024/07)



WHdopmauua ana nonb3oBarens

GG Cocronwe ————Yoogownome |

TeKkyLuui pexum paborbl SSS

O
T

CocTtosHue SG-Ready fa

McTouHuk 3anpoca O

Be33ByuHblit pexum }g)

KoHgurypaums nporpamMm @
nepeKnoyueHui prog

Tab.2  CumBON BepxHeli CTDOKH

Pexum otonnenus
Pex.ox.

HarpeBartenbHblit CTepXeHb
aKTMBEH

MpoTMBOObNEnEHUTENBHBIA
TENNOBOW HacoC

TennoBo# Hacoc BPEMEHHO
0CTaHOBNEH
OnpeneneHHas kKOMaHaa nycka

YCKOPEHHbIN Pexum

Pexum 6nokuposku
NOCTaBLUMKA IHEPTHN
IHeproaheKTUBHbIN
CTaHpapT

Tanmep

PyuHo# pexum

ABTOMaTHUECKUH

Cucrema

3awyuTa ot 3amep3aHus

Pexxum paboTbl "BeHTnnatop"
aKTMBEH

Pexxum paboTbl "BeHTnnatop"
HeaKTUBeH

KoHdurypauus nporpammbl
nepeknoyeHni

INEKTPUUECKNI HArPEB MOXHO
TaKXXe aKTMBUPOBATb BO BPEMS
HOPManbHOTO PeXnUMa
oTonneHus (Komnpeccop

11 3NEKTPUUECKHMI Harpes
aKTWUBHbI)

- rnaea 7.6, ctp. 31

3anpoc 0T rogoBoH
Kanenaapb, ExxeHenenbHbIn
NNaHUPOBLLMK WNK 3alluTa ot
3amep3aHus

3anpoc Tenna yepes 3afjaHHoe
3HaueH1e CUCTEMbI

3anpoc TennoBoro Hacoca ans
npeaoTBpaLlLeH1s
noBpexaeHns 0bopynoBaHua
B pe3ynbTaTe 3aMep3aHus

- rnaea 3.2, c1p. 8
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WUndopmauus ana nonb3osartens

3.2 [porpamma nepeknioueHum
Urobbl BbI3BaTb NPOrpaMMy NepeKnoUeHuit:

» Cucrtema ynpaBneHus > Bbipabotka TennoBoii anepruu

> TennoBoii Hacoc
» Kochutechb , (D).

OTKPOETCA MeHI0 NPOrpaMMbl NEPEKNIOUEHHH.

B nporpamme nepeknioueHnit MoXHO KOH(UrypUpoBaTh
HaCTPOWKM 1A NOAAUM Tenna 1 Hepabouero pexuma ana

TennoBblX HACOCOB.

BWA NNaHMPOBLLKKA TENNA COCTONT U3 4 NANUTOK:
+  Taiimep: perynupyemble No BPEMeHU 3anpochl Tenna ana

6noKoB TenNoBbIX HACOCOB

+  TO[0BOW KaneHaapb: KaneHgapHble HaCTPONKM rof0BOM
notpebHoCTH AnA 6NOKOB TENNOBbIX HACOCOB

+  ExeHenenbHbil NNaHUPOBLLNK: EXEHEeaEeNbHbIe
HaCTPOMKH 119 NOTPEBHOCTH B TENNOBOM Hacoce

+  Bes3ByuHbIi peXx1M: eXeHeaenbHbIE HACTPOMKM ANs
be33ByuHbil pexxum (Buderus WLW276 / Bosch CS3000

AW UCKNIOYUTENBHO)

3.2.1 Taimep
Urobbl BbI3BaTh TaUMep:

» CucTtema ynpaBneHus > Bbipabotka TennoBoii aneprun
> TennoBoii Hacoc > MnaHupoBLWHKK > Talimep

Taﬁmep MOXXHO aKTUBUPOBATb U 1I€AKTUBUPOBATL.

MoameHio Hactpoiiku/
ANanasoH
3HaueHun

Taimep Bbikn./BknioueH

MpogomxutenbHocts  0...138d
0...3...23y
0...59 MuH

Pexum otonnexus Bbikn./BknioueH

3apaHHan Temneparypa 15...30...70°C

Tab.3  Menro Tarimep

154370
| 30 oC | Il |

ﬂ}‘:)‘i%‘ ‘12;)0

0010052382-001

Puc. 4 Taiimep

1] MnaxupoBlukK > Talimep
2] Taiimep

3] MpogomxuTenbHOCTb
4] Duu

5] Yacbi

6] MuHyTbI

7] Pexum otonnexus

8] 3apaHHas Temnepatypa
9] Temnepatypa

10] CoxpaHutb

11] OT™MeHuTbL

Ecnu Bpems ucTekno, ato napameTp
aBTOMaTUUECKM YCTaHABNMBAETCA Ha
Bbikn..

BuaHo, Tonbko ecnu napametp Taimep
YCTaHOB/EH Ha BKntoueH.
[ln1TenbHOCTb JOMKHA COCTaBNATb He
meHee 10 MUHyT.

BunHo, Tonbko ecnu napametp Tanmep
YCTaHOBNEH Ha BKntoueH.

BuaHo, Tonbko ecnu napameTpbl Taimep
1 Pexxum otonneHus ycTaHoBNEHbI HA
BrntoueH.
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WHdopmauua ana nonb3oBarens

3.2.2 ropoBo# kaneHpapb

B rofi0BoM KaneHgape MoXHOo 106aB1Tb U HACTPOUTb 3aMpPOC
Tennaana 8 nocneaoBatenbHbIX NEPUOO0B (3anucer). 3anucu
[06aBNAOTCA B NOPAAKE YBENUUEHUA BPEMEHH BKITIOUEHHS.

HoBble 3anucu MoXHO J06aBNATL MEXAY YkKe
CyLLEeCTBYIOLLMMM 3ANUCAMM, ECNIK OHW OCTAIOTCA B NOPAAKE
YBENMUEHHsA BPEMEHU BK/IOUEHMA. [1aTy BKMOUEHUA MOXKHO
yKa3atb C Larom B 1 feHb.

[TpOMEXYTOK BPEMEHM JOMKEH HAXOANTLCA MEXAY TEKYLUEN
[naTtou 1 ntoboi pator B byayuiem. CTaHapTHbIM 3HAUEHUEM
[N NepBOM 3an1CH ABNAETCA TEKYLLAA AaTa, a CTaHAAPTHbIM
3HaueHWeM Ans NOCNENYIOLMX 3anucer ABNAETCA 3HaueH e
[laTbl OKOHUAHWA NpeaplayLen 3anuck natoc 1 aeHb.

[laTy OKoHUaHKs NOTPEBHOCTH B TEMNE MOXHO YKa3aThb C LLAroMm

B 1 AeHb. [lepuof HaxoaUTCA MeXy [aToi Hauana 1 noboi

nartok B byayuiem. Mo yMonuaHuio MCNoNb3yeTcA HauanbHas

nara.

[Mepuoabl, KOTOPbIE OCTANMCh B NPOLLAIOM, YAANAIOTCA U3

TO[10BOTO KaneHaapa 1 bonblue He oTobpaxatotcs.

CnepnyiolLpe HaCTPOKHKKM He MOTYT ObITb BbINOMHEHbI

1 NPUBOAAT K NOABNEHMIO NPeaYyNPexaaiolux COODLLEHHH:

+  3anucb HEBO3MOXHO BCTABUTb MEXY CYLLIECTBYIOLUMU
3aNUCAMM, ECNIM MEXY AATOH OKOHUAHKA NepPBOH 3anucH
1 4aTo! Hauana BTOPOW 3anucK NPOXOANT MeHee 1 iHA, TaK
KaK 370 Np1BEMET K Ay6nupoBaHuio.

+  MoxHo BCTaBuTb He bonee 8 3anucen.

[lnA BbI30Ba rOAOBOrO KaneHaaps:

> Cucrema ynpaBnenus > Boipabotka TennoBoi 3Hepruu >
TennoBoi Hacoc > [NaHMPOBLUMKY > rOAOBOM KaneHaapb

> C nomolLLbio =f= yKaxkuTe NepBbiii NPOMEXYTOK BpEMEHH.

lpomexyToK BpeMEHH BBOAHTCA B NOMA.

» Ecnu Pexum otonneHus ycTaHoBNEH Ha BknioueH:

— YcTaHoBKaTeMMnepatypbl OCYLLECTBAAETCA C NOMOLLbIO
CTaHOAPTHOM KNaBHaTypbl M/UNK C NOMOLLbIO
CTaHOAPTHOrO NON3yHKa C KHoMKamu "nnioc”

1 "MUHyC".
> pu HeobXoaMMOCTH C MoMoLLbi0 =j= MOXHO J06aBUTL
3anucu.

v

> [lpu HeobXoMMOCTH C MOMOLLbIO 6 MOXHO yAanuTb 3anucu.

» [oaTBepauTe nocpeacTeoM CoxpaHHTb.

3.2.3 ExeHefenbHblil NNaHUPOBLLUK

[porpamma HefienbHOro NePEKNOYEHNS UCNONb3YeTCA ANg
HaCTPOWKHM 3anpoca Tenna /1A KKOoro AHA Hefenu

C NOMOLLbO MNAHMPOBLLMKA. Ha Kaxnabli ieHb Heen MOXHO
Co3faTb 0 8 nep1onoB. 3anucK AobaenAloTcs B nopsAake
YBENMUEHHUA BPEMEHH BKMOUEHUA. HoBble 3anuck MOXHO
1100aBNATb MEXAY YXKE CYLLECTBYIOLLMMM 3aNUCAMM, ECIU OHH
0CTAKOTCA B NOPA/KE YBENUUEHUA BPEMEHH BKIIOUEHUA.

[locTynHbI cneaytolLne AaHHble:

«  Bpems Hauana notpebHOCTH B TEN/E C MaKCMManbHbIM
nuanasoHom ¢ 0:00 go 23:45 HacTpauBaeTcs C Larom
B 15 MUHYT.

«  AKTMBALMA peX1Ma OTONNEHHS.

«  3afaHHOe 3HaueHWe TeMNepaTypbl A PEXKMMa Harpesa,
C InanasoHoM 3HaueHnn ot 15°C no 70°C 1 co
CTaHAAPTHBIM 337aHHbIM 3HaueHnem 30 °C. YcTaHoBKa
3a[]aHHOT0 3HAUEHHA OCYLLECTBNAETCA C NOMOLLbIO
CTaHOAPTHOMW KNaBWaTypbl W/UNK C NOMOLLbIO
CTaHZAPTHOrO NON3yHKa ¢ KHoMKamu "nioc” u "MUHyC".

Cnepnytolue HaCTPOHKK He MOTYT ObITb BbINOMHEHbI

¥ NPUBOAAT K NOABNEHMIO NPEAYNPEXAatoLLMX CO0DLLEHHN:

« Tlocne 23:45 HeBO3MOXHO 10DaBUTb 3aMUCh, Tak KaK 3TO
NPEeBbILLAET MAKCUManbHOE BPeMA CyTOK.

«  3anucb HEBO3MOXHO BCTABUTb MEXAY CYLLECTBYIOLLUMM
3anucAMM, ECIIM MEXY BPEMEHEM OKOHUAHUA NepBOH
3aMucKu U BPEMEHEM Hauana BTOPOW 3an1cK NPOXOAUT
MeHee 15 MUHYT, TaK KaK 3T0 MOXeT NPUBECTH
K aybnupoBaHuio.

«  MoxHo nobasuTb He bonee 8 3anucen.

Yrobbl OTKPbITb NPOrpaMMy HelENbHOMO NEPEKMIOUYEHHA:

> Cuctema ynpaBneHus > Bbipabotka TennoBoii aHeprun
> TennoBo# Hacoc > MNaHUPOBIUMKM > EXXeHefeNnbHbIN
MNaHWMPOBLLMK

KonupoBarb 3anucu aHei Hegenu

C nomoLLbto (hyHKUMK [leHb KONUPOBAHKA (-} MOXHO
NepeHOCHTb 3aMUCH C OAIHOTO HA HELENH Ha ADYTON UNU Ha
HECKOMbKO APYTUX AHEN Heaenu.

» KocHutecb [leHb KONUPOBaHHA.
[leHb, 0TKyAa oCyLLeCTBNACTCA KONUPOBAHHKE, BbiieNeH
CepbIM LBETOM.

> HaxmuTe Ha 1HM HeQlenu, Ha KoTopble HeobxoauMo
nepeHecTH CKOMMPOBaHHbIE HACTPOMKK.
[lHu1 Hepenw ByayT BblAENeHbl.

» KocHuTecb COXpaHUTb.

3.2.4 be33ByuHblii PeXUM
C NoMoLLbto MNaHUPOBLYMKA DYHKLMIO BE33BYUHbIN PEXHM
MOXXHO HaCTPOWTb ANA Bcex AHeN Heaenu. OHa AocTynHa
TOMbKO s Hacoco Buderus WLW276 / Bosch CS3000 AW
C NOAKMOUEHUEM MO LLKHE.
«  MoxHo co3maTb 10 8 3anucel Ha Kaxabli AeHb HeAenu.
«  3anucu [obaBnAoTCA B NOPSAKe YBENUUEHUS BPEMEHH
BKNIOUEHHSA.
+  HoBble 3anucK MOXHO A0DaBRATL MEXAY YXe
CYLECTBYHOLMMM 3aNUCAMM, ECNIK OHU OCTAKOTCA
B NOPALKE YBENUUEHUA BPEMEHH BKMTIOUEHHA.

FM-AM - 6721873530 (2024/07)



WHdopmauua ana nonb3oBarens

Kaxnan 3anucb COAEPXHUT CNeaytoLLMe napaMeTpbl:
+  Bpems Hauana be33ByuHbli PEXKUM C MaKCUMarnbHbIM
[nuranasoHom ¢ 0:00 go 23:45 HacTpauBaeTcs C LWarom
B 00:15 MuHyT.
+  CraHmapTHbIM 3HAUEHWEM [i1A NepPBOK 3anuCH ABNAETCA
06:00, a cTaHRaPTHLIM 3HAUEHWEM ANA NOCNELYHOLMX
3anucen ABNAETCA 3HaUeHKe NPeablayLLen 3an1cu Nc
00:15 MuHyT.
+  Bwup be33ByuHbli peXnM HacTpanBaeTCA C MOMOLLbIO
BbINaJALLEr0 MEHIO
- CTaHpapTHbIA pexum: 6e3 CHIKeHUA yacToThl
BpalLeHua

- BeclyMHblIii pexxum: HeboNbLLIOe CHIKEHME UacToThl
BpalLeHua

- Cynep THXHI PEXXHUM: CPELHEE CHIXEHWUE UacToTh
BpalLeHua

~ HouHo# pexuMm: CUNbHOE CHUXEHWE YacToTbl
BpalLeHua

HacTpolika oT npeablayLLero AHA COXpaHAeTCA 1O MOMEHTa

cnepyloLien 3anucu.

Mpumep.

Ecnu BHOCHTCA 3anuCb ANA NOHEAENbHUKA, TO 3TOT NEPUOA

ABTOMATUYECKH COXPAHAETCA ANA NOCNEAYIOLMX IHEN

(BTOPHHK, Cpena, ueTBepr, NATHULA). Ecnu ans cy660Tb

€03aeTCA HOBaA 3aMKCb, TO OHA aBTOMATMUECKM NPUMEHAETCA

K BOCKPECEHDbI0, ECMU AN BOCKPECEHBS OTCYTCTBYET

OTAEeNbHasn 3anuch.

[1nA BbI30Ba be33ByuHbIN pexuMm:

» Bbi3oBuTe MeHio CHCTema ynpaBneHus > Boipabotka

TennoBoii 3Hepruu > TennoBow Hacoc > MnaHMPoBLUUKK

> be33ByUHbIN PEXUM.

HaxMuTe Ha AieHb Heaenu.

C I'IOMOU.Lb}0+ YKaXUTE NEePBbI NPOMEXYTOK BPEMEHH.

YKaxuTe Bpema Hauana.

BbibepuTe, Kakoi be33ByuHblit pexum Heobxoaumo

MCNONb30BaTh:

- CTaHAapTHbIA peXxum

~ becwyMmHbI# pexum

— Cynep THXHii peXxum

- HouHo# pexum

» [pn HEODXOAMMOCTH C MOMOLLbIO + MOXHO 106aBUTb
3anucu.

> Tp1 HeOHXOAUMOCTH C MOMOLLbIO ] MOXHO YAanTh
3anucu.

» T[loaTepaute nocpencTomM CoxpaHuTb.

vvyywyy

B BepxHe# CTpOKe Aucnnes COOTBETCTBYIOLIMI 3HAUOK
MOKa3bIBaET, KaKoM 5933ByHHbI17I PEXNM B HacToALlEee BpEMA
AKTUBEH.

KonupoBartb HacTpoiku Be33ByuHbli peXxum fHel Hegenu
C nomowbio yHKLMK leHb KONHPOBAHHUA MOXHO
NepeHOCHTb 3annUCK C OJHOTO AHA HEleNy Ha APYrom N1 Ha
HECKONbKO PYrvX AHEN Hepenu.

» KocHuTecb [leHb KONMPOBaHMA.
[leHb, 0TKyfa OCYLLEeCTBNAETCA KOMUPOBaHHE, BbIAENEH
CepbIM LIBETOM.

» HaxmuTe Ha [IHM Heplenu, Ha KoTopble HeobxoanuMo
nepeHecT CKONMPOBaHHbIE HACTPOMKK.
[1HW Hepenu ByayT BblaeneHbl.

» KocHutecb CoxpaHHuTb.

3.3 JHepreTHueckue faHHbIe TENNOBOro Hacoca
31O MEHIO CNYXXHUT ANA 0TOBPAXKEHNA JaHHbIX KOHTPONSA
3HEpru 1 aheKTUBHOCTH 0TAENbHOTO NpHbopa. Ero BUaHO
Ccpasy nocne KoHhUrypaLuu v aktueaLuu Mmoayns FM-AM

B KOH(MrypaLuu moayns. [lononHUTensHO Heobxoanumo
NPMUBA3aTh/HACTPOUTb NOANEPXKMBAIOLLME TEMNMOBbIE HACOCHI.

[i]

Mexay paccuMTaHHbIMU SHEPreTMUECKUMU AaHHBIMU

1 peanbHbIM 3HepronotpebneHremM BO3MOXHbI
HECYLLIECTBEHHbIE OTKNOHEHUA. PacueT aHepreTUUECKUX
[laHHbIX OCHOBAH Ha NPEANONOXEHHUAX, @ HE HA U3MEPEHUAX
3HEepruu.

[MosToMy He cneayeT UCNonb30BaTh NPUBEAEHHbIE 30eCh
3HepreTMueckue AaHHble AnA OMHAHCOBbIX PACUETOB.

Urobbl BbI3BaTb 3HEPreTUUeCKM1e flaHHble:

4 F WUndropmauus > Boipabotka TennoBoii snepruu >
Tennosoi Hacoc > MOHUTOPHHT 3HEPTrUK

“UnK-

> 52 cepeucHoe MeHIo > &, MoHUTOp - NapameTpbl >
Buipa6otka TennoBoit s3Heprun > TennoBoi Hacoc >
MOHUTOPHHT 3HEpruun

Mopaynb FM-AM — akTMBMpOBaTb TENNOBOM HacoC

[ns oT0bpaKeHUA IHEPTETUUECKUX AaHHbIX TENMOBOH HacoC

HeobX0AMMO aKTMBMPOBATb B KOH(MUIYpaLMK MOAYNS.

> Bbl30BHTE MEHIO CepBUCHOE 06CNyXHBaHHE
>KoHcburypauua mogyns.

» BPa3bém 1...4 117 oaHOrO M3 pasbemos Bbibepute FM-AM.
Mosensetca napametp Kondurypauua FM-AM.

» Bbibepute TennoBoit Hacoc.

Bup "Tekywiue 3HaueHua"

[nuUTKa ANA TEKYLLIMX 3HAUEHWI 0ToDpaKaeTcs, eCnu aTu
3HaUeHUs NOALEPKUBAIOTCA YCTPONCTBOM. ECnu BCTPOEH
TENNOBOW HACOC, KOTOPbIM HE MoAAePXKMBAETCA, NNUTKA
CKpblBaeTCA.

10
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MOHUTOPUHT 3HepronoTpebnexus noanepXKUBaeTca ans

CNefyoLKX TENNOBbIX HACOCOB:

+  Buderus WLW276 / Bosch CS3000 AW

+  Buderus WLW286 / Bosch CS5000 AW

B cnyuae notepy cBA3M NNKUTKA NPOA0MKaeT 0Tobpaxatbes

C NOCNEAHUMM NONYUYEHHBIMU IAHHBIMU.

[N oTOBPaXKEHUA TEKYLLMX 3HAUEHHNN:

> F Wndopmauua > BoipaboTka TennoBoii aHeprum >
TennoBo# Hacoc > MOHUTOPHHT 3Hepruu > Tekyuue
3HaueHuA

-unu-

> 52 cepBucHOe MeHIo > &, MoHUTOp - NapameTpbl >
BbipaboTka TennoBoii 3Hepruu > TennoBo# Hacoc >
MOHUTOPHHT 3Hepruu > TeKyLuue 3HaUeHua

Tennootaaua TekylLas TeNnooTAaua TENNOBOIO
Hacoca, nonyyaemas uepes Modbus
RTU.
JnekTpUueckan TeKyLLas aneKTprUUeckas MOLHOCTb
MOLLHOCTb TENNOBOrO HACcOCa, No/yyaemas
uepe3 Modbus RTU.
AdheKTMBHOCTL +  Buderus WLW276 / Bosch
CS3000 AW: TekyLwan
3 eKTUBHOCTb, KOTOPas
nonyuaetcs no Modbus RTU.
+  Buderus WLW286 / Bosch
CS5000 AW: TekyLuan
3 eKTUBHOCTb, KOTOPas
paccunTbIBaeTCA uepes
OTHOLLEHWE OTAAUM Tenna
K 3NEKTPUUECKOH MOLLHOCTH.
Tab. 4  0630p TeKyLnx 3HayeHmi

Bup "Mepuoppt”

B noameHto "IHepreTueckue AaHHble" oTobpaxaetcs Ao

TPeX NAMTOK ANA NEPEX0Aa K arperMpoBaHHbIM JaHHbIM 32

nocnefH1e TpY rofia, eCcnu AOCTYMHbI AaHHbIE 33

COOTBETCTBYIOLLUM rof,.

Urobbl 0T06pa3uTh Neproabl:

> _F Wndopmauma > TennoBoii Hacoc > SAFe >
MoHUTOPHHT 3Hepruu > net (Hanpumep, 2023)

“UnK-

» 52 cepBucHoe MeHio > &, MoHuTOp - NapameTpbl >
Tennogoi Hacoc > SAFe > MOHUTOPHHT 3HEpruM > net
(Hanpumep, 2023)

@]>] 7]

12:00

Puc.5  Bud "Mepnodsi”

[1] Mepuop

[2] @ HapyxHas Temn. °C

[3] Tennootgaua Bty

[4] 3nekTpuueckas MowHOCTDb KBTY

[5] 3ddekTBHOCTD

[6] Mepwog (mMecaw/ron)

[7] Mpennonaraemble U3MepeHHbIe 3HaUeHKA 3a nepuof [7]

]

Ecnu aaHHbIe yKasaHbl KypPCUBOM, TO pacueTbl NPOBOAUMUCH He
Ha OCHOBE [I0CTOBEPHbIX AlaHHbIX, @ 3HAUEHHWA ABNAIOTCA
«OLEHOYHBIMU». [TpUUMHAMM 3TOrO MOTYT BbITb, HanpUMep,
cnepytowyue:

- U3MEHEHWe BPEMEHM B TEKYLLIEM NEPUOAE;

- OTCYTCTBME AAHHBIX 3a 3TO BPEMSA;

- Ha 3HEPreTMUECKME JaHHbIE MOBNUANO U3MEHEHWE HACTPOEK
BPEMEHH;

- BbINK 3arpy)xeHbl HOBblE 3HEPreTUUeCKKe AaHHbIE;

- 3HepreTMuecKue AaHHble Obinu cOpoLLeHb

HepnocTynHble aneMeHTbl JaHHbIX ANA 0TAENbHbIX CTPOK
otobpaxatorca Kak "-".

FM-AM - 6721873530 (2024/07)
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3.4 YctpaHeHHe HeMcnpaBHOCTEN

& OCTOPOXHO

Yrpo3a Ans XU3HK OT yAapa INEeKTPUUECKUM TOKOM!

[Mpu kacaHuu [nieTanei, HaxoAALMXCA Nog, HanpaXeHUewm,
BO3MOXEH yAap aNeKTPUUECKUM TOKOM.

» Hu B KOEM cnyuae He OTKPbIBAHTE CUCTEMY YNIPABNEHHUS.

» B cnyuae onacHoCTH BbIKNIOUMTE CUCTEMY YNPABNEHHA
(HanpumMep, aBapHitHBIM BbIKMOUATENEM OTOMNEHUA) UK
0becTOubTE OTOMMTENBHYI0 CUCTEMY, BbIKMIOUNB 3aLUMTHBIN
aBTOMaT B 3aHHH.

» HencnpaBHOCTH OTOMUTENBHON CUCTEMBI JOMKHBI CPasy
K€ YCTPAHATLCA CNeLUanicTaMuy CnelnuansupoBaHHoM
(hHUPMbI MO OTOMUTENBHOM TEXHHUKE.

MHAKMKaTOPbI HEUCNPABHOCTEN, CBA3aHHbIX C paboToi

TennoreHeparopa c CUCTEMOW yNpaBneH!s cepuu

Logamatic 5000 / Control 8000, onucaHbl B UHCTPYKLWK ANs

COOTBETCTBYHOLLEN CUCTEMbI yNpaBneHua. HencnpasHOCTH

oToDBpaXaloTCA Ha AUCnnee NynbTa ynpaBneHus.

B cnyuae HeucnpaBHOCTEH, CBA3AHHDBIX € paboToit apyroro

TennoreHeparopa, BbiNOMHUTE CneaytoLee:

» [lonb3y#Tech AOKYMEHTaLMeN Ha TennoreHeparop.

» CoobLyuTe 0 HeMCNPABHOCTAX N0 TenedoHy cneyuan1cTam
CreLnan13upoBaHHON (GUPMbI MO OTOMMTENBHOM TEXHHKE.

» (Obparutech K cneuranucTam CneLuan3MpoBaHHoON
(hMPMbI N0 OTONMTENBHOM TEXHUKE ANs
He3aMe[/IMTEeNbHOro YCTPaHeH!A HeUCNPaBHOCTEN.

]

B rpache "HencnpaBHoCTb" NpUBEAEHbI BCE HEUCTPABHOCTH,
KOTOPbIe MOTYT BO3HWUKHYTb NPY COBMECTHOM paboTe Mofyns 1
NOAKNKOUEHHBIX TeNN0reHepaTopoB.

» Heyka3aHHble HEMCNPABHOCTU NPUBEAEHDI B TEXHUUECKOM
JAOKYMEHTALUKU Ha NOAKNIOUYEHHOE oﬁopynosaHVle.

Bbi30B 0TObpaXKeHHs coobieHui
Urobbl BbI3BaTh 0TODPaXKEHUE COODLLEHN:
» KocHutecb cumBona 2 .

[ o

®

Puc.6  Bbi30B oTobpaxeHnsa coobuyermit

[1] WMHauKauma HencnpaeH.

B MeHI0 YBeioMneHua B Bi/e TEKCTA NOKa3aHbl IeUCTBYOLME
HEMCMPABHOCTU U CEPBUCHbIE COODLLEHUA OTOMUTENBHOM
CUCTEMbI. Ha nynbTe ynpaBneH1s noKasaHbl HEUCTPABHOCTH

1 CEPBUCHbIE COODLLIEHUA TONbKO BbIOPaHHOMO
TennoreHeparopa. B maBHo# cucTeMe YNpaBNeHus Takke
oToDpaxaloTcs BCe COO0DLLEHNS OT CUCTEM YNIpaBeHKs
HW3LLEro yPOBHA.

ECnu HencnpaBHOCTeN 1 CepBUCHbIX CO0DLLEHHIt Bonblue, uem
MOXET MOMECTUTHCA Ha OfIHON CTPAHHLLE, TO UX MOXHO
NPONMUCTBIBATL CTPENKAMMU B HUXKHEN CTPOKE.

0@ 6 [®

Orobpaxexne coobiieHmsi

0010008700-001

Puc. 7

[1] WneHTndukatop cobbitha

[2] TMosBnenue (nata, Bpems)

[3] KomnoHeHT (yka3aHo, B KakoM anemMeHTe BO3HMKNA
HEMCNPaBHOCTb)

[4] Tekct Hamucnnee (onucbIBaET BUA HEUCMPABHOCTH)

[leiCTByIOLLME HEUCTIPABHOCTH U CEPBUCHBIE CO0DLLIEHNA

MOKa3bIBAIOTCA B BM/E TEKCTOBbIX COODLLEHHI

(npumep - T1ab. 5, cTp. 13).

» CoobLuTe 0 HEMCNPABHOCTAX M0 TeNnedoHy crnewuanucTam
crneuranuanpoBaHHoON MPMbl N0 OTOMKUTENbHOM TEXHUKE.

» ObpartuTech K cneuuan1ctam cneluan3MpoBaHHOM
(hHUPMbI N0 OTONUTENBHON TEXHUKE ANA
HE3aMe[/IMTENbHOTO YCTPAHEHWA HEMCNPABHOCTEN.
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MoHTax gna cneuuanucta

Mpuunna/
nocnepacrexe

Tekcr PekomeHpauuu

coobwenus/

Habniogenne/ | HeucnpaBHOCTH
HeHcnpaBHoOC
™

PyuHas Heucnpastocth | »  [pu HeobxoanumocTy

BnoKMpoBKa | OTCYTCTBYIOT. pasbnokupoBartb

KoTna CraHaapTHbIA CTaHAAPTHbIN
TennoreHeparop TennorexHeparop
3abnokupoBaH (> rnasa3.1,
BPYUHYIO. ctp. 5).

Tab. 5  WHOMKayma HeucnpaBHOCTEH M UX yCTpaHeHHe,

np1mep

4 MoHTaXx ans cneyuanucra

4.1 YKasaHuA N0 MOHTaXy

» Cobniopalite npaBrna be3onacHoi aKkcnyaTauuu
(- maga 1.2,ctp. 3).

» CobniofaiiTe ykasaHusA no be3onacHOCTH U MOHTaXy
0a30B0¥ CUCTEMbI yNIPaBNEHHA.

/A\ Ykasanua gna uenesoil rpynnbi

HacToALan MHCTPYKUMA NpeaHa3HaueHa anA cneuManucToB no

MOHTaXYy ra3oBoro, BOAOMNPOBOHOI0, OTOMMTENbHOMO

0b0pYROBaHKA W ANEKTPOTEXHWKH. BbINONHANTE yKa3aHus,

coaepxallMecs Bo BCEX MHCTPyKumsAX. Hecobnionexne

MHCTPYKLMI MOXET NPUBECTH K NOBPEXAEHHI0 060pynoBaHus

1 TpaBMam /tofiei BNOTb [0 YrPO3bl UX KU3HM.

> [leped MOHTXOM NPOUNTAITE MHCTPYKLMK MO MOHTAXY,
CepBUCHOMY 06CNY)XMBAHHUIO U BBOAY B 3KCTINyaTaLMio
(Tennorexeparopa, perynaTopa OToNAEHHs, HaCOCOB U T. M.).

» CobniofjaitTe NpaBuna TexHuku 6e3onacHoCTH 1
obpatliaiTe BHUMaHKWe Ha NpeaynpexaatoLne HafM1cH.

» CobniofjaitTe HaUMOHaNbHbIE M PErHoHanbHble
npeanucaHus, TeXHUUECKUE HOPMbI U NPaBuna.

> [loKyMEHTUpY#TE BbinonHAeMble paboTbl.

/\ Ykasanua gna cpoka cnyx6bi
[lna npoanexua cpoka cnyxbbl TeNNOBOro Hacoca:
> ObecneubTe Hagnexallee NOAKMOUEHHE CUCTEMDI
TENNoBOro Hacoca.
> He nasaiite TennosoMy Hacocy pabotatb AiuTenbHoe
BPeMsA Npu Temneparypax, bnuskux K MakCUManbHOM.
~ [inA atoro MakcMmanbHasA Temneparypa 3anpoca
MOXET DbITb YMEHbLUEHA C NOMOLLbt0 NapameTpa
cepBHCHOe 06cnyxuBaHue > BbipaboTka Tennosoi
3Hepruu > TennoBo# Hacoc > 3aBOACKHE YCTAHOBKH
> CHH)XXeHMe MaKCHManbHOW TemMnepaTypbl Nofauk
TEnnoBoro Hacoca.

4.2 CraHpapTbl, MHCTPYKLMK U NpaBuna

> [Ip1 MOHTaxe 1 akcnnyatauuu cobniofaite HOPMbI U
npasuna, cofepxalineca B OKYMEHTALMW Ha CUCTEMY
ynpaenexua cepuu Logamatic 5000 / Control 8000.

5 MoHTax

YBE[JOM/IEHHE

Bo3moXxHo noBpexaeHue 060pyA0BaHNa H3-3a
MHLYKTHBHOrO BO3AeHCTBUA!

> Bce HM3KOBOMbTHbIE Kabenu NpoKnablBanTe OTAENbHO OT
Kkabenei ceTeBoro HanpsxeHus (MMHUManbHoe
pacctosHue: 100 Mm).

BHUMAHUE

OnacHo ana Xu3HK/yrpo3a nospexaeHua o6opyaosanua
13-3a BbICOKHX Temneparyp!

Bce fieTanu, HanpaMYIo Ui KOCBEHHO NOABEPXKEHHbIE
BO3[EMCTBHIO BLICOKMX TEMMEPATYP, AOMKHbI BbiTb
paccy1TaHbl Ha 3T TeMNepaTypbl.

> npOKﬂaﬂbIBaVlTe ANEKTPUUYECKWUE NPOBOAA Ha PACCTOAHUHU
OT rOpAYNUX KOHCTPYKTUBHbBIX I1EMEHTOB.

> YK}'Ia,U,bIBaﬁTe npoBoAa B NpeyCMOTPEHHbIE AN1A 3TOM0
KkabenbHble KaHanbl U CBepxy no M3onAauuu.

5.1 [epep MoHTaXOM

]

Tp1 MOHTaXe YUMTbIBaiTe PEKOMEHOBaHHbIE
ruapasn1ueckue cxembl (= masa 9, ctp. 35).

Mepen MOHTAXOM yuTHTe CreaytoLyee.

+  Bce anekTpuueckve NOAKMOUEHHS, MEPbI MO 3aLuTe U
YCTaHOBKY NPeoXpaHUTENei JOMKHbI BbINONHATb
CnewuanucTbl ¢ cobmofeHneM AeNCTBYIOLLMX CTaHAAPTOBR
1 AMPEKTUB, @ TaKKe MECTHBIX NPeANUCaHUH.

+ ONeKTPUUECKOe NOAKMIOUEHHE BbINONHAETCA B
COOTBETCTBMM CO CXEMOV COEAMHEHNI CHCTEMDI
yNpaBneHua U MOZyne#.

«  [pu MoHTaXe 0bopynoBaHKA obecneusTe HafexHoe
3a3eMreHKe.

«  [lepep OTKPLITUEM CUCTEMBI YNIPABNEHHA OTKNIOUNTE e€e Ha
Bcex (hasax 1 obecneubTe 3aLUTy OT CNyYaHOro
BK/TIOUEHMS.

FM-AM - 6721873530 (2024/07)
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MoHTax

+ [MonbITKK HENPaBMUbHO BCTABMTb LUTEKEPbI NOf,
HanpsAXXeHUeM MOTYT NPUBECTH K NOBPEXAEHHIO CUCTEMbI
YNpaBneHus v K yaapy aNeKTPUUECKMM TOKOM.

+  He npeBbllwaiite yKasaHHble Ha 3aBOACKOM Tabnuuke
3HaueH1e CyMMapHOTO TOKA U 3HAUEHWA TOKOB Ha KaXaoe
NOAKNIOUEHHE.

5.2 MoHTax B cuCTeMy ynpaBneHus

i

[leiicTBMe MOAYNA PACcNPOCTPAHAETCA TONBKO Ha Ty CUCTEMY
ynpaBneHus, B KOTOPOW OH yCTaHoBNEH. Ecnu Mofynb
YCTaHOB/EH B MaBHOW cucTeMe ynpasnexus (Master) ¢
aapecom 0, To oH byaeT AefcTBOBATb HA NOAKMIOUYEHHDI
TeNnoreHepaTop WK Ha NOAKNIOUEHHbIE TENNOreHepaTopbl.
Ecnv moaynb YyCTaHOBMEH B CUCTEME YNIPaBNEHNA HU3LLEro
YPOBH#, TO OH A€HCTBYET N0 3aNpocy Tenna 3Tok CUCTEMbI
yNpaBneHus.

5.3 MopcoenuHuTe Moaynb K cHCTEME
ynpaBneHus

Mocne YCTaHOBKW MOAIyNA B CUCTEMY YNpaBNEHWA, OHA 00bIUHO

ABTOMATMYECKM Pacno3HaeT Moaynb NOCNe BKNHOUEHUA.

Ecnu mopynb He pacno3Ha&éTcs aBTOMATUUECKH, TO HYXKHO OfiMH

pas3 BPYUHyI0 YCTaHOBUTb CBA3b C brioka ynpaenexus (-

MHCTPYKLKUA NO MOHTAXY M 3Kcnnyartaluu CUCTEMbI

ynpaBnexus).

5.4 lporpammHoe obecneuenue

B 3T0M MHCTPYKLMK ONMCaHDBI (YHKLMOHANbHbIE BO3MOXHOCTH
FM-AM, BCTPOEHHOrO B CHCTEMY YNPABNEHMA C NPOrPaMMHbBIM
obecneuennem Bepcun SW 3.0.X. B cucTemax ynpaBneHus ¢
6bonee cTapol Bepcuei NporpaMmHoro obecneueHus
(hyHKLMOHaNbHble BO3MOXXHOCTH FM-AM orpaHWueHbl.

MpoBepka BepcuK NporpammHoro obecneuexus

Bce perynupytoLume yCTPOMCTBA AOMKHBI UMETb OAMHAKOBYIO
BEPCHI0 NPOrPaMMHOTo obecneueHus.

Yr06bl NPOBEPHTL BEPCHIO CUCTEMbI YPABIEHHA:

» [lonb3ayHTech MHCTPYKLMENH MO CEPBUCHOMY
06CNyXMBaHWIO CUCTEMbI YNPABNEHHA.

ObHOBNEHKE CUCTEMbI YNPaBNeHUA
Kak BbinonHaetca obHoBNEHWE ANA Pa3nnUHbIX BEPCUH,
NPUBEEHO Ha CailTe M3TOTOBUTENS CUCTEMbI YNIPABNEHHS.

5.5 [ogknioueHune paTumMka Temneparypbl
MoHTaXXHOe NoNoXeH!We jaTunka TeMnepaTypbl 3aBUCHT OT
TMAPABNMUECKON CXeMbl OTOMUTENbHOM CUCTEMbI. Mpumepbl
TMIPaBNMUYECKUX CXEM OTOMUTENBHON CUCTEMbI NPEACTABNEHDI
B> rmaee 9, ctp. 35.

» [lpoBepbTe, NPUMEHAETCA N1 BbIbpaHHaA rMapaBnuuecKasn
CXeMa [/ YCTaHOB/NIEHHOrO TeMn/oreHeparopa.

» [lpoBepbTe, NPUMEHSAIOTCA N1 KOMMOHEHTbI OTOMUTENbHON
cuctembl (Hanpumep, bak-HakonuTenb) Ans
YCTaHOB/EHHOTO TEN/IOreHeparopa.

» Cnepnure 3a TeM, utobbl AaTUMKK TEMNEPATYpPbI Dbl
NOAKNIOUEHDI B NPABMIbHbIX MONOXKEHUSX.

CokpalLeHHoe 0003HaueHKe fJaTunKa TeMneparypbl 1 hyHKLKA
[laTuMKa Temneparypbl 06bscHeHbl B = mase 9.4, cTp. 47.

5.6 [opknioueHue TeNNOBOro Hacoca
®yHKUMOHaNbHbIA Moaynb FM-AM paccuuntan

Ha rMpaBNMUecKoe NOAKNIOUEHHE TENNOBbIX HACOCOB
Buderus WLW276 /Bosch CS3000 AW WLW 276 unv Buderus
WLW286 / Bosch CS5000 AW. Yepes Modbus RTU
OCYLLECTBNIAETCA CBA3b MEXAY CUCTEMON YNPaBneHus

1 TeNNOBLIM HACOCOM.

Mopkniouenue KOMMYHUKALUOHHOI0O kabens

i

MakcumanbHas AnuHa kabens, COeiUHAIOLLEro cUcTeMY
ynpaBneHua 1 TennoBoM Hacoc, cocTaensaet 1000 m.

B kauecTBe KOMMYH1KALMOHHOTO Kabens AomkeH
CMONb30BaTbCA 3KPaHUPOBaHHbIN kabenb, Hanpumep
LiYCY 2x 0,75 (TP) mm?.

Uepes KOMMYHUKaLMOHHDIM Kabenb nepeaaloTca napameTpbl

1 coobLLeHMA OT TENNIOBOrO HACOCa B CUCTEMY YNPABNEHHA.

Ha nynsTe ynpaBneHu1s oTobpaxatotca napameTpbl

1 coobLLeHMA 0T TENNOBOro Hacoca. TennoBon Hacoc Nonyuaet

10 KOMMYHWKaLMOHHOMY Kabenio komaHy nycka.

> Ucnonb3yiite 3kpaHUPOBaHHbIN kabenb B KauecTe
KOMMYHHWKaLMOHHOTO Kabens.

» [loaKnounTe KOMMYHMKALMOHHBIA Kabenb K KOHTaKTam
Modbus RTU.

»  YuuTbiBaiiTe NOAKNIOUEHHE TEMNOBOIO HACOCA.

» CobniofaiTe MHCTPYKLMIO MO MOHTAXY TEMNOBOIO Hacoca.

Ytobbl He ONYCTUTb Nepexof HaNPsXXeHHs Ha Kopnyc,

BbINONHUTE CNeayloLLee:

» TloacoenuHsiiTe akpaH kabens TONbKO K cUCTeMe
yYNpaBNeHusA Unu TennoBoMy Hacocy!

Pa3sopka konTaktos Modbus RTU (= puc. 8, [3], cTp. 15):

+  Knemma 1 = 3azemnenue (GND) (akpaH kabens)

14
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MoHTax

MopknioueH | TennoBoM Hacoc Tennogoii Hacoc

ne Buderus WLW276 / | Buderus WLW286 /
Bosch CS3000 AW | Bosch CS5000 AW

Knemma 2 H1 +

Knemma 3 H2 =

Tab.6  Knemmbl

BHuMaHKe: Henb3fA MeHATb MecTaMu NOAKM0YaeMble nposoaa!

L
© ©

E
®©

@ @ @ 0010005508-002

(71

(8]
(9]

.8 [loOKnoyeHus ny/ba ynpasneHns

Cnot ana SD-kapTbl

Moakniouerue WwiHbl CAN (He 3aaeiCTBOBaHO,
NPeAyCMOTPEHO 1A NOCNEAYOLNX yHKLWI)
Mopkniouenne Modbus RTU k TennoBoMy Hacocy
Moakniouenne EMS (noakntoueHune TennoreHeparopa
EMS ¢ cobcTBeHHbIM 6a30BbiM ynipaBneHueM (naHenbio
ynpasneHxus))

HacTtpoika agpeca CUCTEMbI yNpaBneHu1s
Mepembluka (J2) AnA akTMBALMK Harpy30UHOro
conpotusnenus Modbus RTU

MNepembluka (J1) AnA akTMBALMK HArpy30UHOro
conpoTuBneHus WwuHbl CAN

dnemeHT nuTaHuA CR2032

CeteBoe noaknouexue 2 (wumHa CBC)

[10] CeteBoe nogxniouenue 1 (Internet, Modbus TCP/IP,

wuHa CBC)

[11] NogknioueHne USB

Pacnpepienenue KOHTaKTOB LUTeKepa Ha 3afHel CTOPOHE

nynbTa ynpasneHus 3aBUCHT OT NPUMEHEHHS U KOHADUIYpaLuK.

Pa3Bopka koHTakToB WiTekepa CAN-BUS/Modbus RTU/EMS:

Mepembiuka (J2) Ans akTMBALMK Harpy30UHOTO
conpotunenua Modbus RTU

Mepembiuka (J1) Ans akTMBALMK HArpy30UHOTO
conpoTusnexus WwiHbl CAN

FM-AM - 6721873530 (2024/07)
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Hacrpoiiku gns cneyuanucra

6 HacTpo#iku ana cneunanucra

6.1 3aBopcKue YCTAaHOBKH
HacTporKn MOXHO BbINOMHUTL B MEHIO:

> cepBHCHoe obcnyxuBaHue > BbipaboTka TennoBo#
3Hepruu > TennoBo# Hacoc > 3aBOACKHE YCTaHOBKH

MoameHio Hactpoiiku/ MosAcHeHune YBepomnenue
ANanasoH
3HaueHuM
MneHTudukatop 0..1...255 [ns obecneyeHns KOMMyHUKaLWK B cnyuae kackapa TennoBbIX HACOCOB
yctpoiictBa Modbus [NlaHHbIM NapaMeTp AOMKEH COBNaaatb | HeobXoaMMO yCTaHOBMTL
RTU C HaCTPOWKOM TENNOBOTO Hacoca. MAOEHTU(HKATOP YCTPONCTBA BeayLuen
CUCTEMbI YNIPABNEHHs KackaoM
TennoBblX HACOCOB.
Kackapg tennoBoro Het/[la YkasaHue Ha KonuuecTBo
Hacoca aKTMBEH NOAKNIOUEHHDBIX TENNOBbIX HACOCOB:
OZMH UMY HECKONbBKO TEMNOBbIX HACOCOB
B KacKag.
Konuuectso tennosbix | 2...8 Yka3aHue Ha KONWUeCTBO TEN/OBbIX
HacocoB HaCOCOB, KOTOPbIE IKCTYaTUPYIOTCA B
Kackage.
JTanoHHaa MoWHOCTb 17 KBT [inA kackaga: 3afaHHasA MOLIHOCTb BuaHo TONbKO C TMMOM TENN0BOMO
TeN/oBoro Hacoca 29 kBt TNMaBHOTO TENNOBOIO Hacoca Hacoca Buderus WLW286 / Bosch
38 kBT CS5000 AW
MowwHocTtb Tennosoro | 17 kBt YcnoBue akcnnyarauuu TenioBoro BugHO TONbKO C TMNOM TENNOBOrO
Hacoca 22 kBT Hacoca HacTpanBaeTcs Ha OCHoBe 3Toro | Hacoca Buderus WLW286 / Bosch
38 kBT napamerpa. CS5000 AW.
PacnpeneneHue 0...10...20K 970 3HaueHue No3Bonset BuaHO TONbKO C TMMOM TENN0BOrO
Temneparypbl NepecunTbiBaTb HE0OX0AUMYIO Hacoca Buderus WLW286 / Bosch
TENNoBOro Hacoca ot Temneparypy baka-HakonuTens CS5000 AW.
NoAAuUM K TeMnepartype CcornacHo TpeboBaHuio TeMneparypbl
obpatku B 00PaTHOM NMHUK.
PasHoctb Temneparyp | -20...0...20K YCTaHoBKa T0r0, Ha CKOMbKO K A0MKHO
TennoBon Hacoc/ ObITb U3MEHEHO 3aflaHHOE 3HaueH e
BydhepHbIi HakonuTeNb TENN0BOro HACOCa N0 CPABHEHHUIO
C Temnepatypoi baka-HakonuTens.
OrpaHu1uenue KouBept PekomeHayemasn HacTpoiKka:
TemMnepatypbl Nojaud  Komnpeccopa orubaroLLan Kp1Bas komnpeccopa
e MHauBupyanbHbli  Mpu Bbibope KoHBepT komnpeccopa
KOHBEPT UCMONb3yeTCA COXPaHeHHas

XapaKTepucTMueckan KpuBas.
(DononHutenbHas MHGopMaLnA: =
rnaea 7.4, ctp. 26)
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Hacrpoiiku ans cneyuanucra

MoameHio Hactpoiiku/ MoscHeHne YBepomnenue
AWanasoH
3HaueHun

CHWXeHu1e 0...5...20K [ina yBenuueHus cpoka cnyxbbl

MaKcHManbHOM TENNOBbIX HACOCOB PEKOMEHIYETCA HEe

TEMMepaTypbl Nofauu 3KCNNYaTMPOBaTh UX [IIUTENbHOE BPEMS

TENNOBOro Hacoca B npeaenax pabouero AuanasoHa

KOMMpeccopa B 3aBUCUMOCTH OT
Temneparypbl Hapy)XHOro BO3fyXa
(MHCTPYKLMA NO MOHTAXY = TENNOBOTO
Hacoca).

MoTpebHocTb B TeNNoBOM Hacoce
CHWXaeTcA o pabouero ananasoHa 3a
BbIUETOM YCTaHOBNEHHOTO 37eCb
napametpa (npumep = rnasa 7.2,

cTp. 25).
Makc. Temnepatypa 15...50...70 °C  Onpepenset orpaH1ueH1e
nofiauv MaKCc1MarnbHOW TEMNEepaTypbl

noAaoLLen NMHUKU nocpeacTsom
3a[1aHHOro 3HauyeHUA Temneparypbl.

MwuH. Temneparypa 15..70 °C Onpepenset orpaHuueHne

nopauu MWHUMaNbHOM TEMMEPaTYPbl NoAatoLLel
NMHUM NOCPENCTBOM 33aHHOTO
3HaUEHHs TeMMeparypbl.

Tab. 7 MeHto 3aBodCKHe yCTaHOBKH
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Hacrpoiiku gns cneyuanucra

6.2 MapameTtpbl cUCTEMbBI
HaCTpOVIKVI MOXHO BbIMO/THUTb B MEHIO:

> cepBHCHoe obcnyxuBaHKe > BbipaboTka TennoBoii
3Hepruu > TennoBoi Hacoc > MapameTpbl CUCTEMbI

MoameHio

Hactpoiiku/
AuanasoH
3HaueHun

MoscHeHune

YBepomnenue

McTouHuk 3anpoca ExeHenenbHbIn 3aaaHHoe 3HaueHue 3anpoca Tenna HacTpolika, nokasblBaroLLan kak
NNAHUPOBLLUK 0NpeaenaeTca UCKNOYUTENBHO obpasyeTcs 3aaHHOe 3HaueHue ons
NporpaMMon HefienbHOro aKTUBALMM TENNOBOrO Hacoca.
nepeKnioueHns yHKLWM TEN0BOTO Ecnv dyyHKuya Taiimep bbina
Hacoca. aKTMBMPOBaHa, TO NnapameTp MCTouHmK
YyCTaHOBKa 3anaHHoe 3HaueHue 3anpocaTenna 3anpoca He 0Ka3blBaeT BIMAHUE Ha
06pasyeTca UCKNIOUNTENDHO Kak MaKC. | 3ajaHHOE 3HaueHHe TeNNOBOro Hacoca.
BbIOOP cHUCTeMbI (YCTaHOBKa), TO €CTb | BMeCTO 3TOr0 NPUMEHAETCA HACTPOKN
BCEMM MOAKNIOYEHHBIMU 3af1aHHOr0 3HaueHUA yHKLKK Tanmep
notpebutenamu (HK/WW). (> rnaBa3.2.1,ctp. 8urnasa 7.2,
ECNv BHeLLHWIt 3anpoc Takxke crp. 25).
yuuTbiBaetca GLT, T0 OH 3aBMCHT OT lMporpamma nepexnioueHui
napametpa CTparerns > 3anpoc Yepes | 5es3syuHblil PEXUM He OKa3blBaeT
LIHHY. B/IMAHME Ha 33[laHHOE 3HaueHue
Makc. (cuctema, | 3agaHHoe 3HaueHue obpasyertca U3 TeMreparypbl NOTPebHOCTH B Tenne.
NMNAHWPOBLLKK) BbIDOPa MakcMManbHoM Temneparypbl | [laHHaa nporpamma nepexioueHmi
3a/laHHbIX 3HAUEHWI YCTaHOBKA obecneunBaeT beCLYMHbIN PEXHUM
1 ExxeHenenbHbIA NNaHMPOBLUMK paboTbl, C COOTBETCTBYIOLIMM
CHUXXEHWUEM MOLLHOCTH.
buBaneHTHas Bbikn./BknioueH  HacTpoiika, MCnofb3yetca in cTpaterna  busaneHtHo pabotatoluue Tennosble
onepaums 3KCnyaTaLuu, Un1 TENNOBOM HAacocC HacoCbl BbipabatbIBaIOT TENNO
1 KOTEN paBHOMPABHbI. B KOMOMHALWK C [pyrvM
BKnioueH: UcnonbayeTcs cnepylolas  1cN/10TEHEPATOpOM, KOTOpbIM
CTpaTerus sKkcnnyataunu. Ecnv uveetca  MOBACPXUBAET UIM MONHOCTbI0 bepeT Ha
BTOpOI Tennoreeparop unn Tennogoii  CEOA OTOMNEHHe 3naHus npy bonee
HAacoC CaMOCTOAITENbHO He B cocToAHuy  HMSKMX TEMNEPATYpax HapyXHOTo
0becreumTb HarpeB CUCTEMBI, TO BO3fiyxa.
HeobXoAMMO BbIbpaTh 3TOT PEXUM BuBaneHTHas pabota—3ato koMbUHaums
paboTbl. C HarpeBaTenbHbIM 3NEMEHTOM, APYTUM
D (O TR ME e TENNoBbIM HACOCOM WK OTOMNEHUEM 3a
aKTMBHPYKOTCA HE3ABUCHMO OT CUET CXXMraHWs HedhTH WK rasa.
TeMnepatypbl HAPYXKHOro BO3ayxa.
JKcnnyaralus ocyliecTenaeTca bes
cTpaTteruu.
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Hacrpoiiku ans cneyuanucra

MoameHio Hactpoiiku/
AWanasoH
3HaueHun

Crparerus AnbTepHaTUBHbIN

JKcnayataumuu

TENNoBOro Hacoca
MapannenbHo
YactuuHo
napannenbHbln

Touka buBaneHtHoctn  -20...3...20°C

Tuctepesuc gnatoukn | 0,5...1...5K

buBaneHTHOCTH

Touka otkniouenna  -30...-5...10°C

TennoBoro Hacoca

[McTepesnc Touku 0,5...1..5K

OTKMIOUEHMSA

buBaneHTHOCTH

MoscHenne

Huxke Touku bruBaneHTHOCTH paboTaet
TOMBKO KOTEN, BbiLLie —TO/MbKO TENN0BOM
Hacoc.

TennoBo# Hacoc 1 KoTen MoryT pabotarb
0AHOBPEMEHHO.

Hvxe Touku BUBaNeHTHOCTH TENNOBON
Hacoc W koTen pabotatoT napannenbHo
B PEryNMpyeMOM [JUanasoHe HapyHbiX
TemMneparyp.

Hwxe Temneparypbl, yCTaHOBNEHHOM
B TouKa OTKNOUEHHA TENNOBOro
Hacoca, pabotaet ToNbKo KoTen.

YcTaHoBKa TeMneparypbl HapyXHOro
BO3[yXa, 10 KOTOPOW TENNOBO! HacOC
[OMKEH CAMOCTOATENbBHO OCYLLECTBNATb
oTonneHue.

Ipy NpeBbllLEHWM 3afaHHOM 30eCh
TeMneparypbl HAPYXHOro BO3ayxa =
TennoBo# Hacoc paboTaet
000Cc00NeHHO/CaMoCTOATENbHO

Huxe ycTaHoBNEHHOM 30€ech
TeMnepartypbl HapyHoro Bosayxa > B
3aBMCMMOCTH OT HACTPONKK B CTparterus
3KCnyaTaLmu TeNI0BOro Hacoca

HacTpoka noBbiLIeHHsA TeMnepaTypbl
HapY>XHOro BO3ayXa, NP1 KOTOPOM
TENNoBOH HACOC MOXXET CHOBA B3ATb Ha
cebs obocobneHHoe/camocToaTeNbHOE
CHabxeHue.

HacTpoika Temneparypbl HapyHOro
BO37yXa, 10 KOTOPOW TENNOBOM HACOC
1 KoTen paboTaloT 0AHOBPEMEHHO, CO
cTpartervei akcnnyarauuu YactuuHo
napannenbHbli.

Tpu NpeBbILEHNM 33aHHOM 3[ECh
TeMneparypbl HapyHOro Bo3ayxa >
TENN0BOK HACOC W KoTen paboTaiot
OIHOBPEMEHHO

Hwxe ycTaHoBNEHHOM 31ech

Temneparypbl HAPYXHOro BO3Ayxa =
KoTen pabotaeT cCaMoCTOATENbHO

YBepomnenue

BuaHo, Tonbko ecnu napameTp
buBaneHTHas onepauua yCTaHOBNEH Ha
BknioueH.

YcTaHoBKa pabouero pexuma Huxe
33/1aHHOM TOUKM BUBANEHTHOCTH.

BbinonHeHue TpeboBaHus no
Temneparype B CUCTEME UMeeT
HauBbICLLKA NpuopuTeT! Mpu
He[oCTaTOYHON Nofaue Bofbl B CUCTEMY
KOTEN MOXET BKMIOUMUTLCA B Niobow
MOMEHT.

[ononHutenbHas HHdopMaLus

-> rnaga 7.3, c1p. 25

Wcnonb3yerca Tekyluas Temneparypa
Hapy)XHOro BO3[yXa CUCTEMbI
ynpaeneHuA.

BuaHo, Tonbko ecnu napametp
Crparerus aKcnyaralum TennoBoro
Hacoca ycTaHoBneH Ha YactnuHo
napannenbHbl.

Mcnonb3yerca Tekyluas Temneparypa
Hapy>XHOro Bo3[lyxa CUCTEMbI
ynpaBneHuAa.

lapameTp fomKeH paccMaTp1BaTbCA

B CBA3M C YCTAHOB/EHHbIM TOUKa
OMBaNeHTHOCTH.
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MoameHio

BnokupoBka kotna u3-
3a CKayKOB 3aflaHHOro
3HaUeHHUA

CmeLenve oana
ONOKUPOBKM KOTNA U3-
3a CKauKa 3a[jaHHoro
3HaueHus

Bpewms 6nokupoBkK
KOTNA NPy CKauke
3a/1aHHOT0 3HAUeHHA

Bbikntountb
BNOKUPOBKY KOTNA U3-
3a TemMneparypbl
HapYXXHOro Bo3ayxa

Hactpoiiku/

AUanasoH
3HaueHun

Bbikn./BknioueH

2..5..20K

10...30...300 MuH

Bbikn./BknioueH

MoscHeHnune

Ecnu B cucTeMe NPOMCXOAMT CKauok
33/1aHHOr0 3HAUeHKA, To BNoKMpPoBKa
0CTaeTCA Ha onpeneneHHoe Bpems,
yT0bbI 1aTh TENNIOBOMY HACOCY BPEMA
BbINO/HUTb 3TOT CKAUOK 331aHHOTO
3HaueHus.

YCTaHOBKa, SOMKEH NI KOTeN
pearMpoBaTh Ha U3MEHEHHE 3afaHHOM
Temneparypbl B CUCTEME.

BknioueH: KoTen bnokupyeTca B cnyuae
CKauKa 3a/1aHHOT0 3HaUeHHs

Bbikn.: KoTen nonbitaetca
COOTBETCTBOBATb HOBOMY 3a[laHHOMY
3HaueHuto

HacTpofika, npu Kakom U3MEHeHUH
33/1aHHOr0 3HAUEHMSA NPOMCXOAUT
CKAUOK 331aHHOTO 3HAUEHHUA.

HacrpoﬁKa, NoKa3biBalollad, B TEYEHUe
KaKoro BpeMeHu npu CKauke 3aflaHHoro
3Ha4yeHunA 6I'IOKVIDOBKa KOT/1a 0CTaeTcA
BK/MIOUEHHOW. 3TO flaeT TennosomMy
Hacocy BpeMA And AOCTUXEHUA HOBOIO
3a[laHHOro 3HaYeHuA.

HacTpoiika, nokasbisaroas
npekpatieHne BNOKUPOBKH KOTNA HUXKe
onpegeneHHbIX TeMNepaTyp HapyXHoro
BO3/lyXa B C/lyyae CKauka 3ajaHHoro
3HaueHus.

BkntoueH: npu ckauke 3afaHHOro
3HAUEHUA HUXE ONpPeaeneHHoM
TeMneparypbl HapyXHOro Bo3ayxa Koten
He briokupyetcs.

Bbikn.: koTen 6nok1pyeTcsa npu ckauke
331aHHOT0 3HAUEHWA, B TOM UUCTE NPH
HU3KKMX TeMNepaTypax HapyXHOro
BO3AyXa.

YBepomnenue

Ycnosua:

- TennoBo¥ Hacoc bbin cnocobeH
obecneuntb paboty cuctembl be3
KOT/Ia 10 CKauka 3afiaHHoro
3HAUEHHS.

+  3afaHHoe 3HaueH1e Temneparypbi
Mocne ckauka 3ajaHHOoro 3HaUeH!s
HaxXoAuWTCA B Npeaenax aManasoHa
3KCMnyaTaLyuu TENNOBOro Hacoca.
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MoameHio Hactpoiiku/
[AMana3oH
3HaueHun

Mopor Hapy»Hok -20...10...40°C

Temneparypbl Ans

BbIKNIOUEHHNA

BnoKMpOBKH KoTna

Tuctepesuc ans 0,5...1..5K

peakTMBalM1 bnoka

KoTna

BkniounTb KoTen, korga Het/Aa
yCTaBKa He JOCTUrHyTa

MakcumanbHo -30...-3...-1K
AonycTtumoe

OTKNOHEHHe

Temnepatypbl nepes

BKNOYEHHEM KoTna

[ucTepesunc
OTK/MIOUEHHSA KOTNa

1...3..30K

Tab.8  MeHto lapameTpbl cucTeMbl

MoscHenne

HacTpoika Temneparypbl Hapy»HOro
BO37yXa, 10 KOTOPOW KOTEN
bnokupyetca Npu ckauke 3aAaHHOro
3HaueHus.

BoamoxHa bnok1poBKa Kotna npu
NPEBbILLEHNUM YCTAHOBNEHHON 3€Ch
Temneparypbl Hapy»HOro Bo3ayxa =

Huxke ycTaHOBNEHHOM 3aechb
TeMneparypbl HAPYXXHOro BO3ayxa =
bnok1poBKa Kotna bonblue
HeBO3MOXHa. Koten HesameaIuTenbHO
BMeLLaeTcs B pabory.

HacTpoika noBbiLIEHHsA TeMnepaTypbl
HapYXXHOTO BO3yXa, NP1 KOTOPOM CHOBa
BO3MOXHa DNOKMPOBKa KOTNa U3-3a
CKauKa 3a[IaHHOT0 3HAUEHHA.

Ecnu koTen 3abnokupoBaH Ans pabotbl
B OUBaNEHTHOM PEXXMME B COOTBETCTBUM
CO CTpaTer1en aKkcnnyaTtaumu, 3Tot
napameTp MOXeT bbITb UCMONb30BaH ANA
pasbnoKkMpOBKM KOTNA ANA NOSAEPIKKA
B C/yyae HeflocTaT0YHOro CUCTEMHOTO
3anpoca.

Hactpolika, MoXeT N1 KoTen bbiTh
pa3bnokMpoBaH, HECMOTPA Ha TO, UTO
CTparterys akcnnyaralyuu TenfoBoro
Hacoca bnokupyer koten.

[a: KoTen fomKeH ObITb YUaCTUUHO
MCKNIOUEH U3 CTpaTernun aKcnnyaraluun
TENNOBOro Hacoca Nnpu HeaocTaTke
NUTaHKA B CUCTEME.

HerT: cTpatervs skcnnyarawuy 1ennoBoro
Hacoca oCTaeTcA onpegensioLlen
DyHKLMEN.

HacTpoiika, Ha ckonbKo Temnepartypa Ha
narunke FPO MOXET OnyCTUTLCA HUXe
3a[JaHHOr0 3HaUEHWA CUCTEMDI, Npexze
ueMm KoTen byzeT pa3bnokMpoBaH.

HacTpoiika noBblLIeHNA TeMnepatypbl
Ha flatunke FPO, npu KoTopoi
3aBepluaetca pa3bnokMpoBKa KoTna.

YBepomnenue

Mpumep:

3apaHHas Temneparypa = 50 °C
MakcumanbHo sonyctumoe
OTKNOHEHHe TeMnepaTypbi nepes
BK/OUeHHWeM Kotna = -3 K
I'McTepesunc ans oTKNOUEHUA
norpe6Hoctu B Tenne = 3K
Pesynbrar:

KoTen pa3bnoKMpoBaH, npu
Temneparype MeHee 47 °C Ha AaTunke
FPO.

Koten bnokupyetcs np1 Temneparype
Bbile 50 °C Ha fatunke FPO.
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6.3 Hactpoiiku pa3mopo3kH

HacTpo#kun MOXHO BbINONHWTb B MEHIO:

> cepBHCHoe obcnyxuBaHKe > BbipaboTka TennoBoii
3Hepruu > TennoBoi Hacoc > HacTpoKku pa3Mopo3ku

Mpumep:

3 K (fucTepesnc ana oTKNIOUEHHA NOTPEeGHOCTH B Tenne) +
2 K (chukcupoBaHHoe cmelyenue) = 30°C

3anpoc Tenna np1 MOp0o3e CHOBA BbIKN., ECNK:
MWHUManbHoe 3HaueHue fatuukos FPO, FPM u FPU > 25 °C
(NotpebHocTb B Tenne, ecnu Temneparypa bydepa Huxe)
+3 K (TucTepesuc ana oTKNioueHUA NoTpebHOCTH B Tenne)

BCE HACTPOWKM = N0 YMONUAHHIO

Ecnu sHauenue patunkos FPO, FPM u FPU < 25°C

Unu Temneparypa HapyxHoro Bo3gyxa (MotpebHocTb B Tenne
no Temneparype HapyXxHoro Bo3ayxa) < 15 °C:

3anpoc Tenna np1 Mopo3e Ha TennoBoM Hacoce = 25 °C
(MoTpe6HocTb B Tenne, ecnu Temneparypa bydepa Huxe) +

=28°C
Wnu:

[inq oTTaMBaHMA NOBEPXHOCTEN
ucnapuTena aHeprua 3abupaetcs u3
baka-HakonuTens. 31a hyHKUKA
obecneunBaeT ypoBeHb Temneparypbl

B DaKe-HaKon1Tene HUxe Temneparypbi
Hapy)XHoro Boayxa. Ecnu Temneparypa
OMYCKAETCA HWXKE ITOMO 3HAUEHHA, Ha
TENnnoBoK HACOC OTNPABNAETCA 3aNpoC

Ecnu Temneparypa Ha 0aHOM K3

3 naruukos (FPO, FPM, FPU) onyckaetca
HWXXe 33/IaHHOTO 3HaueHHus, a obparHas
TIMHKA CUCTEMbI [IOCTATOUHO Tennas,
UyBCTBUTE/bHAA OTMKA 06PATHON NMHKK
MEHAETCA Ha NPOTMBONONOXHY0. KnanaH
OTKPbIBAeTCA W HarpeBaeT bak-
HaKonuTenb uepe3 0bparTHyI0 NUHUIO

Temneparypa HapyHoro Boagyxa > 15 °C (MotpebHocTb B
Tenne no Temnepatype Hapy»XHoro Bo3ayxa) +1 K
(TucTepesuc noTpebHoCTH B Tenne no TeMneparype
HapyXHoro Bo3ayxa) = 16°C

YBepomnenune

Mpu onpeaeneqHol Temneparype
HapYXHOTO BO3/YXa M BNaXHOCTH
BO3/lyXa Ha MOBEPXHOCTAX UCMAPUTENA
TENNOBOro HaCOCa MOXET
00pa3oBbIBaTbCA Nef, ECNK
Temneparypa Ha OHOM W3 3 JaTUMKOB
(FPO, FPM, FPU) onyckaetca H1xe
33/1aHHOr0 3HaUEeHHA.

MoameHio Hactpoiiku/ MosAcHeHune
AUanasoH
3HaueHuM
Obecneubte Het/Ma
MUHWUMANbHYI0
Temneparypy bydepa
Tenna.
Obecneuntb Het/Ba
MUHWUMaNbHYI0
Temneparypy uepes
0bparHbIi NoToK
cUCTEMbI
OTOMNEHHS.
22
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MoameHio

Hactpoiiku/

AuanasoH
3HaueHun

MoTpebHoctb BTENNE, | 5...25...40°C
ecnu Temneparypa
bycepa Huxe
Tucrepesuc ana 1..3...10K
OTKNIOUEHHA
norpe6HocTH B Tenne
Bbibop Hapy»xHo# TennoBo# Hacoc
TeMneparypbl
Cucrema
Cucremaun
TEennoBoif Hacoc
MotpebHoctb BTENNE  0...15...30°C
o Temneparype
HapykHoro Bo3ayxa
lMcTepesunc 1...10K
notpebHocTH B Tenne
no TemMneparype

HapY)XHOrO BO3AyXa

Tab.9  MeHto HacTposiku pa3moposkm

MoacHeHnune

MuHUManbHas Temnepatypa B TensoBoM
bake-HakonuTene, KOTopas A0MKHA
NPUMEHATLCA K Aatunkam FPO, FPM
nFPU.

Korpa aocturaeTca MUHUManbHas
Tpebyemasn Temnepatypa baka-
HaKonuUTeNs + 3afjaHHbli 3Aech
rucTepesuc, 3anpoc Ten/a oTMeHAETCA.

HapyxHas Temneparypa no wuHe ot
TeNnoBOro Hacoca

Temneparypa HapyHoro Bo3ayxa
cHCTeMbl 63 MOHMKEHNA

MuWHUManbHoe 3HaueHue U3
TeMNepaTypbl HapyXHOro BO3ayxa
CcUCTEMbI DE3 NOHKEHNA 1 TeMnepaTypbl
Hapy»XHOro BO3Ayxa TEMMOBOT0 Hacoca
no WHHe

Ecny akTMBMpOBaHa 3alluTta

0T 3aMep3aHus, 3anpoc Tenna byaner
OTNpPaB/eH aBTOMATUUECKH, KaK TONIbKO
TeMneparypa Hapy*Horo Bo3ayxa
OMYCTUTCA HWXKE 33[aHHOTO 3MECh
3HaUEHM.

Mpumepbl: OueHb HU3Kan Temneparypa
HapY>XHOTro BO3AyXa AnA
NpenoTBpaLleH1s 3aMep3aHus Tpyo.
Temnepartypa Hapy»HOro Bo3ayxa
BbICOKas, HO baK-HaKOMMTENb XOMOAHBIN.

Mpumep ana 3Hauenmna 1 K:

3Hauenue +/-1 K obpabarbiBaetcs
cnefiytoLmm 0bpasom.

3aaaHHoe 3HaueHue Ans 3anpoca Tenna
B 3aBUCHUMOCTH OT TEMMNEPaTypbl
Hapy»Horo Bo3ayxa = 15°C

lpuHATas TeMNepatypa HapyHOro
Bo3fyxa = 15°C

3aaaHHOe 3HaUeHHe AN rucTepesica =
1K

3anpoc oTnpaenaeTcA, Koraa
Temneparypa Hapy»XHoro Bo3ayxa
coctaBnser 15°C- 1K.

3anpoc 3aBepLuaeTcs, Koraa
TeMneparypa Hapy»KHoOro Bo3ayxa
coctasnser 15°C + 1 K.

YBepomneHue

BuaHo, TonbKo ecnu napameTp
0becneubTe MUHUMANbHYIO
Temnepatypy bydepa ycTaHoBNEH Ha
BxntoueH.
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6.4 TmppaBnMueckas MHTErpauua

HaCTpOVIKVI MOXXHO BbIMOMHUTb B MEHIO:

> cepBHCHoe obcnyxuBaHKe > BbipaboTka TennoBoii
3Hepruu > TennoBoi Hacoc > MapaBn1yeckan

WHTErpauua

MoameHio

Hactpoiiku/

AUanasoH
3HaueHuH

Tuvn nHTErpaummn be3 knanaHa

bycepa UyBCTBHTENbHII
0bpatHbIi KnanaH
(3-xonoBoit
Knana)

[laTumk 3TanoHHOro Temnepartypa

bydepa ansa baka-Hakonutens

UYBCTBHUTENBHOIO BHU3Y (FPU)

obpatHoro knanaHa Temneparypa
6aka-Hakonutens
nocepeauHe
(FPM)
Temnepartypa
baka-HakonuTensa
Beepxy (FPO)

lNepekntoueHne -20...-2...20K

avddepeHumMana Ha

BNpbICK bychepa

Iucrepesuc 2..4..20K

NEPEKMIOUEHNS HA

obxopHow bycdep

BosBpar, 5...120...600¢c

UYBCTBUTENbHbIA K
BpeMeHu paboTbl
np1Boja

MoscHeHune

HeB03MoXxHO BblbpaTh TUn MHTErpaLuu
bycepa baka-HakonuTens TENNOBOMO
Hacoca.

Mo>xHo BblbpaTb AaTuMK TEMMEpaTypbl
baKa-HakonuTens AnA cpaBHeHHs

C Temnepatypoi 0bpatHoM MMHUK
cuctembl (FAR).

Ecnu Temnepatypa obpatHoi nUHUK
CUCTEMbI HUXe, ueM TeMneparypa baka-
HaKOMUTENA + JaHHOe 3HaueHue, T
obpartHas TMHKA cUcTeMbI nonagaeT

B baK-HaKonuTenb TeNNOBOrO Hacoca
(SWE = 100 %).

Ecnu Temneparypa 0bpatHo# TMHWKM
CUCTEMbI BbILLE, UEM TEMMEPATypa baka-
HaKOMUTENA + rUCTepesuc ans
BrpbiCKMBatoLLEro baka-HakonuTens +
[JaHHOe 3HaueHue, To 0bpaTHas NUHKA
cucTeMbl nonagaer B bak-HakonuTenb
Tennosoro Hacoca (SWE = 0 %).

Bpems paboTbl 1BUratens ¢ KnanaHHbIM
pacnpeaeneH1eM UyBCTBUTENbHON
noanuTKK 0bpaTHOM NUHUK MOXHO
HacTpauBarthb.

Tab. 10  MeHro [MOpaBnnyeckas nHTerpaymsa

YBepomnenune

Ecnu Temnepartypa 0bpatHoOM NMHUKU
CUCTEMBI HUXe, ueM Temneparypa baka-
HaKoMMUTeNA Ha BbIBPaHHOM 3TaNIOHHOM
[aTunKe + JaHHOE 3HaUeHue, TO
obpatHas nMHUA cucTeMbl Nonagaet

B bak-Hakon1Tenb TeNNOBOro Hacoca
(SWE =100 %).

Ecnu Temneparypa 0bpaTtHoi MHKUK
CUCTEMBI BbILLE, UEM TEMNepaTypa baka-
HaKonuTens Ha BbIbpaHHOM HazoBom
JaTunKe + JaHHOE 3HaUeHHe +
TUCTePEe3NC AR NOANUTKHM baka-
HaKonuTens, T0 obpatHaa NUHUA
CUCTEMbI MPOXOANUT MUMO baka-
Hakonutena (SWE = 0 %).
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7 DanbHeiilwan uHchopmanua ana
cneyuanucra

OMACHO

Yrpo3a ana XXU3HHU U3-3a YTEUKH AbIMOBbBIX ra3os!

> [lononHUTENbHO K JaTUMKy TEeMNeparypbl AbIMOBbIX ra30B
FWG 3aka3uuk fomxeH 0bA3atenbHo yCTaHoBUTb pene
KOHTPONA TeMneparypbl bIMOBbIX ra30B Ha narpybke
[AbIMOBbIX ra30B aNnbTepPHATUBHOIO TEMNoreHeparopa.

» [loacoeauHHTe pene KOHTPONA TeMNepPaTypbl [bIMOBbIX
Ta30B B COOTBETCTBUM C INEKTPOCXEMON.

7.1  MoHuTOp —napametpbl

[okasbiBaeMble napameTpbl 3aBUCAT OT BbIMO/THEHHbIX
HaCTpoeK. OTOGpa)KaeMble [laHHble OT TENNoreHepaTopa
3aBUCAT OT TUNa TennoreHeparopa.

3HaueHA MeHI0 BbI3bIBAIOTCA HaxaTheM cumaona ¥ B
HWKHEN CTPOKE CEPBUCHOIO MEHI0.

7.2 CeeTogMOAHbIA HHAKKATOP 3anpoca Tenna

Mmelotca cnepytoLue BO3MOXHOCTM OTNPABKYM 3anpoca Ha

TEnno Ha TeNN0BOK Hacoc (OTCOPTUPOBAHbI MO NPUOPHTETY):

1. PyuHOM pexuM: Takxe UrHopupyeT BNOoKUPOBKY NpH
BuBaneHTHOM pexume

2. Tanmep

3. Taimep BpemeHu roga

4. CucTteMa/HeenbHbIi TalMep: B 3aBUCHMOCTH OT HACTPOEK
B cepBUcHoe obcnyxuBanue > BbipaboTka Tennosoi
3Heprum > TennoBo# Hacoc > [1lapameTpbl CUCTEMbI >
McTouHuk 3anpoca

B pexumax 3anpoca 2-4 3auiuta ot 3amep3aHus
1 6NoKMPOBKa NOAAEPKUBAITCA OUBANEHTHBIM PEXXMMOM.

B pexxumax 3anpoca 2-4 3anpoc ns TeNI0BOro Hacoca
MCuepnbIBaeTCA rpaHULaMn NpUMeHeHUA (YCnoBus
3KcnnyaTaunu komnpeccopa = UHCTPYKLMA N0 MOHTAXY
TeNNoBOro HACOCa) U AOMONHUTENbHBIM CHUXEHHEM
(cepBucHoe obcnyxuBaHne > BoipaboTka Tennosoi
3HepruuTennoBoi HacocOCHOBHbIE faHHbIeCHUXKEHHE
MaKCHManbHOW TemnepaTtypbl NOAaun TeNNOBOro Hacoca).
Npumep:

TMN TennoBoro Hacoca = WLW276-41 KW

Temnepartypa HapyHoro Bo3fiyxa = -16 °C

3anpoc Tenna = 50°C

CHHXXeHWe MaKCMManbHOIi TeMnepaTypbl Nojauk
TennoBoro Hacoca = 5 K

OrpaHuuenue 3anpocatenna (50 °C) go:
Makc. Komnpeccop, ycnoBue akcnnyarauuu (45 °C) —

CHM)XeHHe MaKCHManbHO# TemMnepaTypbl nofaun
Tennosoro Hacoca (5K) =40°C

7.3 buBaneHTHas onepauus

ﬂe6}10Kl/IpOBKa KOTna 1 TennoBoro Hacoca B 3aBUCUMOCTH OT
Temnepatypbl HapyXXHOro BO3ayxa (TeMneparypa HapyXHoro
BO3AYyXa CUCTEMbI bes I'IOHI/I)KEHVIFI)‘

CyLLeCTBYIOT YCNIOBKA, MPH KOTOPbIX KOTEN U TeNNOBOH HAacoC
MOryT pabotatb, HECMOTPA Ha BNOKUPOBKY BUBANEHTHBIM
pexumom (= maga 6.3, cTp. 22).

WmetoTcA cnegytolne cTpateriu skcnnyarauum ana
buBaneHTHoro pexuma:
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Puc. 9 Crpaternm akcnnyataymm

[A]  AnbTepHaTWBHbIN PEXUM
[B] MapannenbHbii pexum
[C] YactMuHo NapannenbHbli PeXuUm

[1] Ocb: otonuTenbHan Harpyska B %

[2] Ocb: Temnepartypa HapyxHoro Bo3gyxa B °C

[3] [ononHutensHoe oTonneHe —Hanpumep C NOMOLLbIO
MacnsHoro unu rasoBoro oborpesarens

[4] TNnowaab, NoKpbIBaEMasn TENNOBLIM HACOCOM

[5] Touka buBaneHTHOCTH (cepBUCHOE 06CnyXHBaHHE >
Bbipabotka TennoBoii aHepruu > TennoBo# Hacoc >
lapameTpbl cUCTEMbI > TOUKa BUBANEHTHOCTH)

[6] MoporoBoe 3HaueHKe 1A OTONNEHHS, TENNOBOM
Harpy3ku 3faHus

[7] Touka oTkntoueHKMA TENNOBOro Hacoca (cepBHCHOE
obcnyxuBanue > Boipabotka TennoBoii aHepruu >
TennoBo# Hacoc > [TapameTpbl cucTeMbl > Touka
OTKMIOUEHHs TENNOBOro Hacoca)

AnbTepHaTHBHbIi PeXUM

Ecnu Temnepatypa Hapy»HOro Bo3ayxa HUXE TOUKHK
61BaneHTHOCTH, TO MOXHO MCMO/b30BaTb TObKO KOTeN. Ecnu
Temneparypa Hapy»Horo BO3ayxa Bbille TOUKK
61BaneHTHOCTH, TO MCMONb3YETCA TONbKO TENMOBOW HAacoC.

MapannenbHblil pexum

Ecnu Temnepatypa Hapy»HOro Bo3ayxa HUXe TOUKK1
61BaneHTHOCTH, TO TENMOBOM HACOC U KOTeN paboTaroT
napannenbHo. Ecnu Temneparypa HapyHOro Bo3ayxa Bbille
TOUKM BUBANEHTHOCTH, TO UCTONb3YETCA TONbKO TENNOBOM
Hacoc.

YacTHuHo napannenbHbii peXxum

Ecnu Temnepatypa Hapy»HOro Bo3ayxa HUXe TOUKK1
OTK/MIOUEHMSA, TO UCMONb3YETCA TONbKO KoTen. Ecnu
Temneparypa Hapy»Horo BO3ayxa HaXoAWTCA B AManasoHe
MEXY TOUKOM OTKMIOUEHUA TENMOBOIO HACOCA U TOUKOH
61BaNeHTHOCTH, TO TEMMOBOM HACOC M KOTEN IKCTNYaTUPYIOTCA
napannenbHo. Ecnu Temneparypa HapyHOro Bo3ayxa Bbille
TOUKM BUBANEHTHOCTH, TO UCTONb3YETCA TOMbKO TENNOBOM
Hacoc.

Mpumep:

CTpaTerks aKcnayatauuu = napannensHas
TouKa b1BaneHTHoCTH = 3 °C

TUCTEPE3NC iNA TOUKM BrBaneHTHocTH = 1K

Koten 1 TennoBoi Hacoc Aebnokupyiotca, Koraa Temneparypa
HapyHOro Bo3ayxa cuctembl (6e3 noHmxenus) < 3°C

Koten 3abnokupoBaH 1 TennoBoi Hacoc febnokupytorca,
KOrfa yCTaHaBNWBAETCA TeMNepaTypa HapyHoro Bosayxa
cuctembl (6e3 noHuxeHua) > 4°C

7.4 KonBept komnpeccopa

MNepemeHrHan KonBept komnpeccopa onpesenseT pabouuit
[IiManasoH komnpeccopa. [epemexHas Konsept
KOMMpeccopa 3aBUCHT OT NepemMeHHO! TeMnepaTypa
Hapy>XHOTo BO3AYXa, UMW YKa3blBaeT Ha NepeMeHHYH0
Temnepartypa nogatoLien NMHUK NPU Kaxaon nepeMeHHON
Temneparypa Hapy»Horo Bo3ayxa.
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Puc. 10 Kousept komnpeccopa Buderus WLW276 / Bosch
CS3000 AW, wacen 1,2mn 3

[1] Temnepartypa nopatoLen NUHUK
[2] TemnepaTypa HapyXHOro Bo3ayXa

[A] KouBept KomMnpeccopa
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Puc. 11  Koxsept komnpeccopa Buderus WLW276 / Bosch

CS3000 AW, waccu 4

Temneparypa nogatowen nuH1m1

TeMneparypa HapyXHOro Bo3ayxa

[A] KonBepT KOMnpeccopa
17 kw 22 kW 38kw
[oC] [oC] [oC]
70 70 70
D ______ Bl
60 60 4 B | 60
A B // ‘
50 50 / : 50
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I
®30 30 | 30
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Puc. 12 KouBepT komnpeccopa Buderus WLW286 / Bosch CS5000 AW 17 kB1/22 kBt/38 kBT
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D

Temnepartypa ropsueit Bofbl °C

Temnepartypa UCTOUHKKA Tenna Ha Bxoge °C

KousepTt Komnpeccopa (YpoBeHb MOL{HOCTH 2)

Bbixog ropauert Bogpl (+0/-2 K)
MNonaua Bofbl
YpoBeHb MoLHoCTH 1

MNepemeHHol CHCTEMa yNpaBneHUs M3BECTHbI MaKCUManbHas
¥ MMHWManbHasA Temneparypbl nepemeHHoi Kouepr
KOMMpeccopa TennoBbIx HACOCOB. TennoBble HAcoChI
paboTator MeHee 3P HEKTUBHO NPU OUEHD HUKKX U OUEHb
BbICOKMX TEMMepaTypax HapyXXHOro Bo3fyxa. 370 03Hauaer,
uTO MaKCHManbHOM NepemMeHHoN Temneparypa nogatoLen
TIMHUM LOCTMUb HEBO3MOXHO (pM3MUECKOE OrpaHUUeHKe).
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[laxe npu Temnepatype HapyXHOro Bo3ayxa, bonee
noaxoasLLen Ana aheKTUBHOM IKCIyaTaLyuu, KOMIPeCccop
He CNeflyeT IKCNNyaTMpoBaThb NPU MaKCMManbHO BO3MOXHOM
Temneparype no nepemeHHoi KoHBept komnpeccopa,
NOCKONbKY 3T0 HEONPaBAAHHO YBENWUMBAET M3HOC ANA
TennoBoK Hacoc. o 3To/ NpUUKHe Temneparypy nofaroLLen
NIMHUM MOXHO OrPaHMUMTL C MOMOLLbIO HAacTpoek B CucTema
ynpaBneHus.

7.4.1 OrpaHuueHHe TemnepaTypbl NOAAUHN Yepes
KoHBept komnpeccopa
MepemeHHoi CucTeMa ynpaBneHns M3BECTHbI MaKCHManbHas
1 MMHUMarbHas TeMMepaTypbl Ha OCHOBaHWM NEPEMEHHON
KonBept komnpeccopa ana TennoBoii Hacoc. Ha pucyHke
nokasaH npumep ana Buderus WLW276 / Bosch CS3000 AW,
npu koTopoi BuaHbI KoHBepT komnpeccopa (- puc. 13 [A],
cTp. 28), aTakxe KoHBept KoMnpeccopa c CHuXxeHHe
MaKCHManbHOM TeMneparypbl NoAauu TeNNOBOro Hacoca
(= puc. 13 [B], ctp. 28) ¢ ogHuM cHuxeHuem 5 K. Tenepb
cuCTeMa ynpaBsneHus OyfeT 3anpalunBarTh TONbKo
Temneparypbl NOAAILLEH TMHWM, HAXOLAALLMECA B Npeaenax
[ManasoHa CHUXEHHS.

]

Pekomerpauua. OrpaHuubTe MakCUManbHyo TeMneparypy
nogaioLLer NMHUKM 1o 48 °C B HeNpepbiBHOM pexuMe
3KCnnyaTauuu, utobbl NPeaoTBPATUTL UPE3MEPHBI U3HOC U
Hea(heKTUBHYIO 3KCMyaTaLmIo TENNOBOTO HAcoca.
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Puc. 13 CHuweHHe MaKcuMabHOH TeMnepatypbl nodayn
Tena0Boro Hacoca

[1] Temnepatypa HapyXHoOro Bo3ayxa

[2] Temnepatypa nogaioLLe NMHKK

[A] KonBepT komnpeccopa

[B] Koneept komnpeccopa c CHWXeHne MaKCUManbHOi
Temneparypbl N0fauM TENNOBOro Hacoca

7.4.2 OrpaHuueHHe TemnepaTypbl Nofauu uepes
WHpuBUAYanbHbli KOHBEPT

Makc. TeMnepatypa nofauu: onpeaenseT orpaHuueH e

MaKCcMManbHOM TEMNePaTypbl NOAAOLLEH TMHUM NOCPELCTBOM

3a[1aHHOT0 3HAaUeHWA TeMneparypbl.

MuH. TemMneparypa nofiauu: onpenenseT orpaHuueHue
MWHUMa/bHOW TeMNeparTypbl NoAAKLEN TMHUK NOCPEACTBOM
3a1aHHOr0 3HaueHua Temneparypbl. MepemenHas Kousept
KOMMpeccopa B 370/ (DyHKLMM He yunTbiBaeTcA. Cuctema
ynpaBneHus orpaHuuMBaeT TeMneparypy 3anpoca renna

10 TeMneparypbl, HACTPOEHHOM Nonb3oBatenem (cepas
obnacTtb Ha Auarpamme). MUHUMarbHaA W MaKCUManbHas
Temneparypa oKpyXXalolLen cpefbl (BEPTUKabHbIE NMHUK Ha
orubatoLLet KpUBOK) TaKXKe He YUMTbIBAKOTCA NP
OrpaHUUEHUH 3aNPOLLIEHHOM TeMNneparypbl.
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Puc. 14 Orpannuenne Temnepatypbl nodayy yepes
MHOMBHOYanbHbli KOHBEPT

[1] Temneparypa HapyXHoro Bo3ayXa
[2] Temneparypa nogatoLen NUHUKM
[
[

A] Kousept komnpeccopa
B] onpenenenHbii AManasoH (MUHUManbHbIE U
MaKCHMarlbHble 3HaUeHHA)

Mpumep:

3anpoc Temnepartypa nogatoLier nuHuu = 60 °Cremnepatypa
Hapy»Horo Bo3ayxa = -20°C

Konsept komnpeccopa [A]: TennoBoi Hacoc MoXeT
[ocTuratb Tonbko 45 °C

B 370# KOH(pMrypauum (Makc. ¥ MUH. orpaH1UeHK1e) TeNnoBO
HacOoC OCTUTHET TeMNepaTypbl NOLAIOLLEN NUHUM, KOTOPYIO OH
CO3/1a€T, BO BCEX AManasoHax, rae orubatowias kpueas
HaX0AMTCA HXKe ONpefeneHHOro MakCMManbHOr0 3HaUeHHA.
OfiHaKo 370 03HAUaeT, uTo, B 0TIMUKE 0TOrpaHUueH|e
Temneparypbl nogauv uepes UHanBMaYyanbHbIA KOHBEPT, B
[IManasoHax c TeMnepaTtypoi Hapy»XHOro Bo3ayxa ke -10 °C
1 Bbiwe 30 °C oH paboTaeT Ha npefiene MOLWHOCTH TEMNOBOM0
Hacoca.
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FAR, v cneunduKaLMi NOCPeACcTBOM NapaMeTpUpoBaHus
m perynupyetcs, Kyaa AomkHa bbiTb HanpaeneHa obparHas
NUHUA [NA 3 EKTUBHON IKCMNyaTaLuK1 TeNOBOro Hacoca/
cuctembl. Temnepatypa obpartHon nuHKuK cuctembl FAR
CpaBHMBAETCA C BbIbpaHHbIM 3HaueH1eM baka-HakonuTens
FPO, FPM vnu FPU. [1p1 3TOM yunTbIBAKOTCA U3MEPEHHbIE
3HAUEHHA 1A TUCTEPE3NCA U CMELLEHNS, uTODbI
NPeLOTBPATMTH CMIULLIKOM UYacToe NepexnioueHKe knanaHa.

PekomeHpauma. OrpaHnusTe MakcMManbHylo Temneparypy
nogaioLer NMHWKM fo 48 °C B HenpepbIBHOM pexume
3KCMyaTaLu, uTobbl NPELOTBPATUTL UPE3MEPHbIH M3HOC 1
HeahtheKTUBHYIO 3KCNNyaTaLmIo TeNNOBOrO Hacoca.

7.5 UyscTBuTenbHbIi 06paTHbIi KNnanaH/6aiinac
6aka-Hakonutens

Yepes knanaH SWE npv nomoLLu TeMnepatypbl ropayei Boabl
0bparTHOM IMHUK CUCTEMDBI, KOTOPasA ONPEAENAETCA AaTYNKOM

DR OO O

NNICEIE

[55#] kw

14 ] oc SWE
15 [4]ec 1]
o
. 00
— @
O J O—u ©
—
@ =
T - wocy R
> £ |
i
00110052113-002
Puc. 15
[1] NononHutenbHble yHKLMM [12] WMHaukaTop COCTOAHMA TENNOBOTO HAacoca:
[2] TennoBo# Hacoc (M30bpakeHHe 3aBUCHT 3eneHblit = cocTosHue UYMW —B Hopme
0T MCMOMb3YEMOTO TUMA TENMOBOTO Hacoca UMK Kackaaa XenTbli = cocToaHue UMW —npenynpexaeHue
TennoBbIX HACOCOB) KpacHbli = coctoaHre UMW —olumbka
[3] Temnepartypa nopatolien NMHUM TENNOBOO Hacoca HET UHAMKaLMK = cBA3b Modbus ellie He ycTaHOBNEHa
[4] Temneparypa 0bpaTHO# NMHKM TENNOBOTO Hacoca [13] TennoBas | anekTp1ueckas MOLIHOCTb
[5] Temnepartypa 0bpaTHO IMHWKM TENNIOBOTO Hacoca, [14] Temnepartypa HapyXHoro Bo3gyxa
CHUCTeMHbIN fatunk FWR [15] KonTtponbHasa Temnepatypa B[ v TennoBo# Hacoc,
[6] Temneparypa nogaoLei NMHUK TENNOBOIO Hacoca, 3anpoc Temneparypbl
CUCTEMHbIN Aatunk FWV [16] KonuuecTBo TennoBbIX HACOCOB B KacKaae
[7] UyscreuTenbHbiit 0bpatHeIf knanan/baitnac baxa- B Tpex BO3MOXHBIX peXMMax paboTbl NPOUCXOLAT CriedytoLLne
HakonuTens

XapaKTepPUCTUKK PETYNUPOBAHHUSA:
[8] Temneparypa baka-HakonuTens BBepxy Aatuuka FPO

1 3aNpoc TeNNoBOro Hacoca

[9] Temneparypa baka-HakonuTens nocepeauHe FPM
[10] Temneparypa baka-Hakonutens sxusy FPU

[11] Temnepartypa 0bpatHO# NMHKK B cUcTeMe FAR
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Pexxum CTaHAAPTHBIN peXUM

heKTMBHOCTD, a TaKxe AONA TEMNNOBOTO HACOCA 3aBUCAT
TNaBHbIM 06Pa30M OT TeMnepatyp 0bpaTHON 1 NOAALLEN NMHUN
TENNoBOro Hacoca. Utobbl yBenMuuTb 3 EKTUBHOCTD, a TaKXKe
[NIONH0 TENOBOTO Hacoca, 0bpaTHas NMHKA K TENNOBOMY Hacocy
[NIOMKHA ObITb KaK MOXHO HIKE B npeaenax pabounx AManasoHoB
TENNoBoro Hacoca. MockonbKy 0bpatHas NUHUA K TENIOBOMY
Hacocy upet 13 baka-HakonuTens, Temneparypa B bake-
HaKOMWTENe AOMKHA NOBBILIATLCA TONbKO TENNOBbLIM HACOCOM.
HopMmanbHbli pexum akcnnyarauuu (SWE = 100 %): nogatowan
NIMHUA U3 DaKa-HaKoMMTENs HANPaBNAETCA B OTONMTENbHbIE
KOHTYPbI, @ 0bpaTHas MMHKA U3 OTOMUTENbHBIX KOHTYPOB—B bak-
HaKonuTenb.

Mpumep:

+ ObpartHas nuHua FAR = 30°C

+  BblbpaH atanoHHbIi garunk: FPU

+ Temneparypa Ha 3TanoHHom aatunke FPU: 35 °C

+  BblbpaHa lNepekntouerune anddepeHLrana Ha BNpbick
bydepa: -2 K

+  BbibpaHo cpasHeHue: FAR < FPU + lepekntoueHue
onddepeHumrana Ha Bpbick bydepa

30°C < 35°C +(-2K)? - [la, nepemenHas FAR MeHbLue,
nogarolLan 1 0bparHad NMHUKM paboTaloT B HOPMabHOM
pexuMe aKCnnyaTaLmu.

Pexxum baiinac

B HeKoTOpbIX Cnyyasx Temnepatypa 06paTHoM MMHUK
OTOMMTENbHbBIX KOHTYPOB NPEBbILLAET TeMnepaTypy baka-
HakonuTens (HanpuMep: CTaHLMA CBEXEN BOfbl B peXuUMe
LMPKYNALKMK, 3-X040BOM KNanaH B pexuMe TepMUUECKON
Ne3uHMEKUMH M T. [1.). Ecnn 0bpaTHas NMHKA cUCTEMbI Tenepb
HanpaenseTca B 6bak-HaKoONUTENb, OH HAarpPeBaeTcs, uto
HeXenaTenbHo, 1 3Toro cnepyer u3berarb. MoaTomy obpatHas
TIUHUA CUCTEMBI I0MKHA NPOXOAMTb MUMO baka-HakonuTens
TENN0BOro Hacoca.

[inq ator uenu ucnonbayetca 3-xoposor knanaH SWE,
KOTOPbIH HanpaBnseT 0bpaTHyI0 IMHKIO CUCTEMbI NPAMO B
NoAaoLLyI0 TMHKUI0 NOTpebuTene.

Pexxum baitnaca (SWE = 0 %): nogatoLuan nuHua 13 baka-
HaKOMWTENA HanpPaBNAETCA B OTONUTENbHbIE KOHTYPbI,
0bpaTHas IMHKA U3 OTOMMTENbHBIX KOHTYPOB NPOXOAUT MUMO
baKa-HakonuTens U HanpaBNAeTCA B NOAAIOLLYI0 NUHUIO
OTOMUTENbHbIX KOHTYPOB.

Mpumep:

+ ObparHas nuHus FAR = 40°C

+  BbibpaH 3TanoHHbIM aatunk: FPU

+ Temneparypa Ha 3TanoHHom aatunke FPU: 35 °C

+ BblbpaHa lMepekntouerune anddepeHLrana Ha BNpbicK
bydhepa: -2 K

«  [UcTepesuc nepeknioueHus Ha obxoaHom bydep: 4 K

+  BbibpaHo cpaBHeHue: FAR < FPU + lepekntoueHue
avddepeHLmMana Ha Bipbick bydepa + [McTepesnc
nepeknoueHns Ha obxoaHow bydep

40°C < 35°C +(-2 K)+ 4 K? = Her, Temneparypa obparHo#
nHnu FAR Bbilwe, No3toMy obpaTHasi IMHUA NPOXOANUT MUMO
baka-HakonuTens.

PeXXMM HHBEPTUPOBAHHOI NOTHKH

Ecnu napameTp ObecneunTs MMHMMaTbHYI0 TeMnepatypy uepes
0bpaTHbIN NOTOK CUCTEMBI= aKTMBEH, 3anpoc Tenna MoXeT bbiTb
MHULMMPOBaH (Hanp1Mep, NPH JOCTUXEHUN 3aaHHOTO
3HaueHus MotpebHocTb B Tenne, ecnu Temneparypa bycdepa
HHXKE N 3a[1aHHOr0 3HaueHuA ans MotpebHocTb B Tenne no
Temneparype HapyXHOro Bo3gyxa). Tenepb knanaH SWE
bonblLe He UCNONb3YeTCA A HanpasneHnsa bonee BbICOKON
Temneparypbl U3 06paTHoi IMHUK cUCTEMbI MUMO baka-
HakonuTens. bonee Tennas 0bpaTHas NMHKA CUCTEMBI
HanpaenseTcs B bak-HaKoNUTeNb AR NOBTOPHOTO Harpesa
(nononHuUTENbHan 3alLKTa OT 3aMep3aHus Tpyb). Ecnu 3awmra ot
3aMep3aHKA aKTUBHA M PaboTaeT PeXHUM UHBEPTUPOBAHHOM
NIOTMKH, HA MHAMKATOPE rMpaBnnuueckon cuctembl UMKy
KnanaHa nosBNAETCA CHEXMHKA.

Mpumep:

+  0Obecneuntb MUHUManNbHYO TeMNepaTypy uepe3 obpartHbii
NOTOK CUCTEMBI = aKTUBHA

+ Cpabortana 3awuuTta 0T 3aMep3aHusa

+  QbpartHan nuHua FAR = 30 °C

+  BbibpaH atanoHHbIl gatunk: FPU

« Temnepartypa Ha BblIbpaHHOM 3TanoHHOM faTunke FPU:
10°C

« BoblbpaHa lNepekntouerue anddepeHLana Ha BNpbick
bycepa: -2 K

»  BblbpaHo cpaBHeHue: FAR < FPU + [epeknioueHune
anddepeHumrana Ha Bnpbick bydepa

30°C < 10°C +(-2 K)? = Her, FAR 6onbiue. Gaktuuecku

obpaTHas NMHKA CUCTEMbI TeNepb HanpasnseTcs B bak-

HaKOMUTENb, @ PEXMM UHBEPTUPOBAHHOW NOTUKHU C

HacTpoikon ObecneunTs MUHUMANbHYIO TEMNEpaTypy uepes

0DpaTHbI NOTOK CUCTEMbI aKTUBEH.

Mpumep:

+ ObecreubTe MUHUMaNbHylo TeMneparypy bydepa = akTBHa

«  Obecneuntb MUHUManNbHYO TeMNepaTypy uepe3 obpartHbii
MOTOK CHCTEMbI = aKTUBHA

« MMotpe6HocTb B Tenne, ecnu Temnepartypa bycdepa
Hmxe 25 °C (Ha farunkax FPO, FPM unu FPU)

+ Temnepartypa HapyxHoro Bo3gyxa < 15°C

BbibpaHHbIl AaTunk baka-HakonuTens + ructepesuc ana

BbIKMoueHua > 28 °C? - 3anpoc Tenna Ha knanaH SWE

OTMeHseTcA.
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7.6 WUHTennekTtyanbHasa ceTb
3NeKTPOCHAbKEeHNA/KOHTaKTbI
3HeprocHabxatowei opraHu3aLum

TennoBble HACOCHI OCHALLLEHbI OMLIMEN NEPEKMIOUEHNA

hyHKUMiA Smart Grid/EVU ¢ noMoLLbIo BXOAHbIX KOHTAKTOB Ha

TENNnoBOM Hacoce. Paboune cocTosHNA cunTbiBaKOTCA

Logamatic 5000 / Control 8000 u rpadhmuecku oTobpaxatorcs

B BEPXHE CTPOKE W B [JaHHbIX MOHUTOPA.

[locTynHbl CnefyloLme CoCTOAHMA:

*  JHepro3deKTHBHbIA HOPMANbHbIi PEXXUM
IKCINyaTaLum:

Ha paboTy TeNNOBOro Hacoca B HACTOALLEe BPeMS He
OKa3blBaeT BuAHKe (yHKuuA Smart-Grid/EVU.

*  YcuneHHbIW pexum:

B 37T0M pabouem COCTOAHMM TeNNoBOM Hacoc pabotaet
BHYTPU perynatopa B yCUNEHHOM pexuMe. 3HaueH1e

1 CTeNeHb NOBbILIEHWA 3aBUCHT OT TENOBOTO HAacoca

1 BOMKHA BbITb HACTPOEHA Ha bnoke ynpaBneHus
TENNOBOro Hacoca. 3HaueHue NOBbILLEHNs HeobxoaUMO
BblbUpaTh TaK, utobbl NPeAOTBPATUTL NEPErpes
OTOMUTENbHON CUCTEMBI.

- OnpepeneHHasa KOMaHAA nycKa:
peub ugeT 0b onpeaeneHHol KOMaHae nycka, ecn1 oHa
BO3MOXHa B PaMKax HaCTPOEK CUCTEMbI YNPaBNeHUA.
3HaueHue U cTeneHb NOBbILIEHWUA 3aBUCHT OT TENOBOTO
Hacoca W JoMKHa bbiTb HaCTpOeHa Ha brioke ynpasnexus
TENNOBOro Hacoca. 3HaUeHe NOBbILIEHNs HeobXoaUMO
BblbMpaTh Tak, uTobbl NPefoTBPATUTL NEperpes
OTOMUTENBHOM CHCTEMBI. [lONONHUTENBHO B 3TOM pabouem
COCTOSIHUM UacTo Aebnokupylotcs (ONUMOHaNbHbIE)
3NeKTPUUECKHE AONONHUTENbHbIE 0DOrpeBaTeny.

- bnoknpoBka aHeprocHabxalowwei opraHu3aLuu:
3KCNyaTauma TENIOBOro Hacoca 3abnokupoBaHa Ha
onpegeneHHoe BpemA. [11A Tennosoro Hacoca Buderus
WLW286 / Bosch CS5000 AW B 3ToM pabouem COCTOAHWM
TakxKe BO3MOXKEH PEXUM MOHWXKEHHA. B Takom cnyuae
TENNOBOM HACOC NPOLOMKMUT PAbOTY C NOHUKEHHBIM
3a[jaHHbIM 3HaueH1eM. 1A nonyueHus noapobHok
MH(OPMaLIMK 0 XapaKTepucTUKax = [lokymeHTaums
TeMNoBOro Hacoca.

8 WHpuKauua HencnpaBHOCTH AnA
cneyuanucra

Urobbl BbI3BaTh McTOpKA yBEAOMNEHHUIA:

> Bbi30B1TE CEPBUCHOE MEHIO.

> B cepBHCHOE MEHI0 KOCHUTECH 3HaKa 3 .

» KocHuTechb 3Haka &% .

B meHIo UcTopus yBegoMneHHi NokasaHbl HEMCNIPABHOCTH 1

CepBUCHbIE COODLLEHNA OTONUTENBHON CHCTEMDI. Ha nynbte

ynpaeneH1A NokasaHbl HEUCNPABHOCTH U CEPBHUCHbIE

CO0DLLEHHA TONbKO BbIBPaHHOTO TennoreHepaTopa.

Ecnu HercnpaBHOCTEN U cepBUCHBIX CO0DLLEHHI bonbLue, uem

MOXET MOMECTUTLCA Ha OBHOM CTPaHKLIE, TO UX MOXHO

NPONUCTbIBATb CTPENKAMK B HUXHEN CTPOKE.

HOENCENONEORNS

0010008700-001

Puc. 16  Uctopus yBedomneHusi

[1] WneHTndukaTop cobbiTha

[2] MosBnenue (nata, Bpems) otobpaxaet Bpems
NOABNEHNA HEUCNIPABHOCTH.

[3] YctpaHehue (nata, Bpems) oTobpaxaeT Bpems
MCUE3HOBEHNA HEUCNIPABHOCTH.

[4] KoMMOHEHT yKa3biBaeT aNeMEHT, B KOTOPOM BO3HMKNA
HEMCNPABHOCTb.

[5] TekcT Ha aucrnee ONUCHIBAET B HEUCTIPABHOCTH.

8.1 YcTpaHeHHe HeucnpaBHOCTe#H

)KypHan HencnpaBHOCTEH 3aBUCHT OT YCTaHOBNEHHbIX

mogynen.

HeucnpaBHOCTH, NPMUMHA KOTOPbIX B CAMOW CUCTEME

yNpaBneHuaA, yoanaTcA aBTOMATUUECKH, NOCNe UX

YCTPaHEeHHs.

HeuncnpaBHOCTH, MPMUMHA KOTOPbIX B aBTOMATe rOpeHus

TennoreHeparopa, HyHo cbpacbiBaTb B 3aBUCUMOCTH OT UX

BM[1a B KOTNIOBOM brIoKe ynpaBneHus Unu B TeNnoreHeparope:

» [lonb3yiTech AOKyMeHTaLMeNn Ha TennoreHepaTop.

[na HeMcnpaBHOCTEN, KOTOPbIE HEBO3MOXHO YCTPAHWTb

CaMOCTOATENbHO, YKaXUTe CNeaytoLiMe CBEAEHHA:

« Tun cucTeMbl yNpaBNeHuaA, yKa3aHHbIA Ha 3aBOLCKOM
Tabnuuke

- Bepcuio nporpammHoro obecneuexus
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WUHAuKaLMa HeHCNIPABHOCTH ANA CielHanucTa

HeuncnpasHocTtb BnuAHKe Ha XapaKTePHCTHKH
perynupoBaHus

BHYTpeHHAA HeUCnpaBHOCTb | He onpefieneHa, 3aBUCHT OT BUAA | BHYTPEHHARA OLIMOKa NporpamMMbl. | »  3aMeHuTe MOAyNb MK

HeuncnpaBeH MCTOUHUK

TennaaartynKkaTeMneparypbl

nogauu

Temnepatypa Bo3BpaTa

[aTyMK Ha UCTOYUHUMKE TENNa

HeucnpaeeH

Temneparypa Bo3Bpara

HEMCNpPaBHOCTb CEHCOPHON

CUCTEMDI

HENUCNPABHOCTH.

Y pyuHbIX TENNOreHepaTopoB  «
BK/IOUAETCA aBapUiHOE
OXNAXKAEHHE. o
ABTOMAaTHUECKHH
TennoreHeparop o
BbIK/IOUAETCA.

OTCyTCTBYET PEryNnupoBaHue |+
TEMnepatypbl 0bpatHoM

NIMHUA .
CMecHTeNb NONMHOCTbI
OTKpbIBAeTCA. .

Het nepekniouenusa Ha .
bainac.

TMOTOK NOCTOAHHO NPOXOAUT  *
uepes bak-HakonuTenb Ui
TennoreHeparop. .

HeucnpaseH gatunk
TeMneparypbl.

[laTunk Temneparypbi
HenpaBMbHO NOMKMIOUEH.
HewcnpasHbl Mogy/b Wnu
CcUCTEMa yNpaB/eHHs.

HeucnpaBeH aaTunk
Temneparypbi.

[latunk Temneparypbl
HenpaBUMbHO NOAKMIOUEH.
HeucnpaBHbl Mofynb Unu
cucTeMa ynpaeneHua.

HeucnpaseH aatunk
TeMneparypbl.

[laTunk Temneparypbl
HenpaBWNbHO NOAKMIOUEH.
HewcnpasHbl Mogynb W
CHCTEMa yNpaBneHus.

>

>

>

>

CUCTEMY yNpaBneHuA.
Bbi3oBUTE CEPBUCHYIO
cnyxby.

MpoBepbTe
NOAKMoYeHe AaTumKa
FWV k mogynto.
[poBepbTe Hannuue
NoBpeXaeHUH 1
npaBUbHOE
pacnonoxeHue
[laTuMKa TemMneparypbl
B /IbTEPHATUBHOM
TennoreHeparope.
poBepbTe
npefoXpaHuTenb
npubopa.

MposepbTe
noAKnioueH1e Aatumka
FWR k mogynto.
[poBepbTe Hannuue
NOBPEXAEHNU U
npaBUibHOE
pacrnonoxeHue
[iaTuMKa Temneparypbl
B 0bpaTHOM NMHMK
IbTePHATUBHOMO
TennoreHeparopa.
MpoBepbTe
npefoXpaHuTenb
npubopa.

poBepbTe
NoAKMoYeHe Aatunka
FAR k mogynio.
[poBepbTe Hannuue
NOBPEXAEHUH U
npaBUibHOE
pacnonoxexue
[laTuMKa TemMneparypbl
B 06PaTHOM NUHMKU
OTOMUTENbHON
CUCTEMbI.

poBepbTe
npefoXpaHuTenb
npubopa.
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WUHAMKaLMa HeHCNPABHOCTH ANA CielanicTa

HeucnpaBHocTb Bnunanue Ha XxapaKTepUCTUKH
perynMpoBaHua

HeucnpaseH BepxHui
[NaTuuK Temneparypbl baka-
HakonuTens

HeucnpaseH cpeaHuit .
JaTuuK TeMneparypbl baka-
HaKonutens

HeucnpaBeH HKHWUN AaTUmK |
Temneparypbl baka-
HakonuTens

Owmbka cBAzu .

Ecnu patumk temneparypbl |
OTCYTCTBYET, TO

aBTOMATUYECKHit .
TennoreHeparop

BbIKNIOYAETCA, KOrAA OH .
[JOMKEH 3arpyxarb bak-
HaKonuTeNb.

[inA cTaHpapTHoro
TennoreHeparopa bonblue He
YUMTbIBAETCA MaATHUKOBASA
(yHKUMA Daka.

Ecnu patumk temneparypbl - ¢
OTCYTCTBYET, TO

aBTOMATUYECKHH .
TennoreHepaTop

BbIKNIOYAETCA, KOrAa OH 5
[DOMDKEH 3arpyxarb bak-
HaKonuTenb.

Ecnu patumk temneparypbl |
OTCYTCTBYET, TO

aBTOMATUYECKHi .
TennoreHepaTop

BbIKNIOYAETCA, KOrAa OH .
[JIOMKEH 3arpyxarb bak-
HaKonuTenb.

[ins cTaHpapTHoro
TennoreHepartopa bonbiue He
YUMTLIBAETCA MAATHUKOBAA
hyHKLMA baka.

Cuctema He MoXeT .
NpaBU/bHO NOLAEPKUBATL
HYXHblE (YHKLINN.

HeucnpaseH gatumk
Temneparypbl.
[laTunk Temneparypbi

HenpaBWNbHO NOAKMIOYEH.

HeucnpaBHbl MOAYyNb MK
CcucTema ynpaBneHua.

HeucnpaseH aatunk
TemMneparypbi.
[latunk Temneparypbl

HENPaBW/IbHO NOAKNIOYEH.

HeucnpaBHbl MOAynb MK
CUcTema ynpaBieHHA.

HeucnpaseH aatumk
Temneparypel.
[laTunk Temneparypbi

HenpaBWNbHO NOAKMIOYEH.

HeucnpaBHbl MOAYNb UK
CcUcTema ynpaBneHua.

HapyLeHue cBA3n ¢
TennoreHepaTopoM.

» T[lpoBepbTe

NoAKMoYeHWe AaTunka
FPO k mogynio.
lpoBepbTe Hanuu1e
NOBPEXAEHU
[JaTuuka Temneparypbl
B UMK Ha bake-
HaKonuTene BBepXy 1
NpaBUAbHYIO
YCTaHOBKY [jaTuMKa.
lMposepbTe
npeaoxpaHuTenb
npubopa.

[lpoBepbTe
NoAKMIoYeHNe AaTunka
FPM k mogynto.
lpoBepbTe Hannune
NOBPEXAEHU U
npaBUbHOE
pacnonoxeHue
[JaTunka Temneparypbl
B cepeauHe baka-
HakonuTens.
MposepbTe
npeaoxpaH1Tenb
npubopa.

[poBepbTe
NoAKMoYeHUe AaTunka
FPU k mogynto.
lpoBepbTe Hanuu1e
NOBPEXAEHU U
NPaBUNbHYIO
YCTaHOBKY HUXHEr0
[JaTuuka Temneparypbl
B UMK Ha bake-
HakonuTene.
[TpoBepbTe
npeaoxpaH1Tenb
npubopa.

lpoBepbTe
KOH(H1rypawuuto 1
pasBoAKy NPOBOAOB.
[TpoBepbTe Mogy/b.
3ameHuTe
HeucnpasHble AeTany.
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WUHAuKaLMa HeHCNIPABHOCTH ANA CielHanucTa

HeucnpaBHocTb Bnuanue Ha XxapaKTepUCTHKH
perynMpoBaH1a

PyuHOW pexum BHYTPEHHH

BHyTpeHHAA HencnpaBHOCTb

BHyTpEHHAA HEMCNPABHOCTb

HeuncnpaBHOCTb faTumka
Temnepartypbl nogauu
TENnoBOro Hacoca

Mpefynpexaenue o
TENNOBOM Hacoce

HeuncnpaBHOCTb TENNOBOrO
Hacoca

PyuHo#t pexum Tennosoi
Hacoc

Heat pump control
temperature sensor
defective

PerynupyioLnit knana
obpatHoro notoka bydepa c
PYUHbIM yNIpaBneH1eM
(SWE)
Tab. 11

PyuUHO# pexu1M aKTUBEH.
XapaKTepucTuKu
PEryn1poBaHHA OTCYTCTBYIOT.
YctaHoBKa ynpasnsercs/
perynupyercs B
COOTBETCTBMM C HACTPOMKAMU
nonb3oBarens.

Ecnu patumku Temneparypbl
HeuCnpaBHbl, ONPEAENUTL
3HaUeHNe HEBO3MOXHO.
PerynupoBanue bonblue
HEBO3MOXHO.

Ecnu patumku Temneparypel
HeucrnpaBHbl, ONPENeNUTb
3HaUeHWe HEBO3MOXHO.
PerynupoBaHue bonblue
HEBO3MOXHO.

Ecnu gatunku Temneparypbl
HencnpaBHbl, ONPefenuTh
3HauyeHWe HeBO3MOXHO.
PerynupoBaHue bonblue
HEBO3MOXHO.
MNpenynpexpaeHue He BuAeT
Ha XapaKTepUCTMKK
perynupoBaHus.

LED otobpaxaetcs xentbim
LiBETOM.

TennoBo¥ Hacoc HENOCTYMNEH.

MHOMKaLMA HencnpaBHOCTe! Ha MyfibTe ynpaBieHus

.

Bbl6paH0 nonb3oBatenem

PyuHo# pexum

[laTunk HencnpaseH.
CBA3b C TENNIOBbIM HACOCOM
npepBaHa.

BbinonHuTe aHanus
HEUCMPaBHOCTEN.
lpoBepbTe KOHTAKTHI.
3aMeHuTe flaTumK.

BbinonHuTe aHanus
HeWUCnpaBHOCTEN.
lpoBepbTe KOHTAKTbI.
3aMeHuTe JaTumK.

Bbinonxute aHanu3
HeWcnpaBHOCTEN.
[TpoBepbTe KOHTAKTbI.
3aMeHuTe flaTumK.

[poaHan1aupyTe
KapTUHY
HEeWUCNpaBHOCTEN.
Kochutech 4\ B
CTPOKe 3aronoBka
OTKpOETCA CTpaHULa
MHAMKALMKY
HeUCnpaBHOCTEN.
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PekomeHayemble ruapaBnuueckue cxembl

9 PEKOMEHAyEMbIe ruapaBnuyecKue

CXeMbl

PekomeHayeMmble ruapaBnuueckue CxeMbl ABASIOTCA TONbKO
CXeMaTuyeckum M306pa)KeHMEM OAHOI0 U3 BO3MOXHbIX C
Moaynem BapMaHTOB ruapaBnUUYECKUX COeMHEHMH. pn atTom
[INA NyYLLEn HArNAAHOCTH He NOKa3aHbl HEKOTopble
HeobxoauMble rMapaBnnyecKue KOMMOHEHTbI (Hanpwmep,
nepenyckHble KnanaHbl UMK paclUUPUTENbHbIE 6aKM)‘

[MpencTaBneHHbIe ruapaBNUUecKUe CXeMbl NOAPA3AENAIOTCA
10 TMMaM TeNNoreHepaTopoB.

» [lpoBepbTe, MOXKET I NPUMEHATLCA BbIDPaHHasA
rMOpaBNMyeckas cxema /isl yCTaHOBNEHHOIO
TennoreHeparopa.

» [lpoBepbTe, NPUMEHSAIOTCA N1 KOMMOHEHTbI OTOMUTENbHON
cucTeMbl (Hanpumep, bak-HakonuTenb) g
YCTaHOBNEHHOTO TEN/IOreHepaTopa.

[Ins KaXnom r1uapaBnMueckon CXeMbl NPUBEAEH CMIUCOK
napameTpoB HaCTPOMKHU.

[lpyrve npumepbl ruapasnuueckux cxem (bea napameTpos),
KpOMe NoKasaHHbIX 3[1eCb, CM. N0 CefyioLlemMy Beb-afpecy:
https://buderus-de-de.boschtt-documents.com/hdb/

]

BHumaHue: Homepa B rpache NO cnyxar Tonbko Ana
MNOACHEHHNA NOKa3aHHbIX TMAPaBANYECKMUX CXeM. OHHU He UMeloT
OTHOLLEHWA K NapameTpam B NPOrpaMMHOM 0becneueHnu.

]

CnepytoLas napamMeTpr3aLna OTHOCHTCA TONBKO K
MOKa3aHHbIM rMAPaBMUECKUM CXeMaM. UHAMBIUAYaNbHbIE
TMAPABNMUECKUE CXEMbI U CAMOHACTPANBAIOLLMECH CUCTEMbI
TpebyIoT ananTMpoBaHHOM NapameTpr3aLuy.

]

Mcnonb3oBaHHble B rHAPaBNMUECKUX CXEMaX COKpaLLEeHHA
npuBefeHbl B = maea 9.4, c1p. 47.

Hactpoiiku TennoreHeparopa

HacTpoiku TennoreHepaTopoB 1 CUCTEMbI BbIMONMHAIOTCA Ha
CepBMCHOM ypoBHe B pasfene Boipabotka rennoBo#
JHepruM > AnbTepHaTHBHbIA Tennorexeparop ().

Hactpoiiku nporpamm pabotbl no BpemeHu

HacTpoiikv nporpamm paboTbl N0 BpemMeHu BbIMOMHAKTCA B
NaBHOM MeHI0 FMaBHOe MeHio > BbipaboTtka TennoBoi
3Heprun > TennoreH-p 0CHOBHOW/anbTePHATHBHDIIH >
Mporpamma > UHpuBKAYanbHO.
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PekomeHayemble ruppaBnuyecKue CXembl

9.1 buBaneHTHasa ruapaBnuyeckas cxema ¢ Buderus WLW276 / Bosch CS3000 AW, BbicoKo- U
HU3KOTeMnepaTypHbIM 6akom-Hakonutenem, TexHonornei LOAD plus u rubpugnoro enpbicka (Hybrid

Injection Technology)
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Puc. 17  buBaneHTHas rudpasnmnyeckas cxema ¢ Buderus
WLW276 / Bosch CS3000 AW

[2] Cucremaynpasnenna 5313/8313

[3] UMW tennoBoro Hacoca

[4] Tennosoi Hacoc Buderus WLW276 / Bosch CS3000 AW

[5] HanonbHbI# KOHAEHCALMOHHDIN TENoreHeparop

[6] Bak-HakonuTenb CUCTEMbI

[7] CraHumsa ceexen Boabl

[8] E156/TH3500

[9] Tennosoi Hacoc Buderus WLW286 / Bosch CS5000 AW

[10] momynb EKR

[11] Cuctema ynpasnenus E156/TH3500 (Ha
obopynoBaH1m)
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PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBucHOM Mapametpbi Hacrpoiika
ypoBHe

3aBofcK1e YyCTaHOBKM NpeHTUdmKaTop yCTpoicTBa
Modbus
2 Kackap TennoBoro Hacoca Her
aKTUBEH
3 KonuuecTBo Tennosbix - He npumeHseTca, He nokasaHo
HacocoB
4 3TanoHHas MOLHOCTb = He npuMeHseTcs, He Noka3aHo
TENnnoBoro Hacoca
5 MolHoCTb TennoBOro Hacoca | — He npumeHseTca, He NokasaHo
6 Pacnpegenexve temneparypbl  — He npuMeHseTcs, He Noka3aHo
TENNOBOro HAcoca OT NofAUM K
Temneparype obparku
7 PasHocTb Temneparyp 0K
TennoBoi Hacoc/ bydepHbIH
HakonuTenb
8 OrpaHuuenue Temnepatypbl  KoHBept
nofauu uepes Komnpeccopa
9 CHWXeHWe MaKCUManbHOM 5K CHWXeHu1e
TEMNepaTypbl Nogauu XapaKTEPUCTUUECKOM KPUBOH
TENNOBOro Hacoca
10 Makc. TeMmnepartypa nogauu = He npumeHseTcs, He noka3aHo
11 MuH. Temnepatypa nogauu - He npumeHsetca, He NokasaHo

FM-AM - 6721873530 (2024/07) 37



PekomeHayemble ruppaBnuyecKue CXembl

Hacrpoiiku Ha cepBUCHOM MapameTpbi Hacrpoiika
ypoBHe

[NapameTpbl CUCTEMDI McTouHuk 3anpoca EXxeHepenbHbIn
NNaHUPOBLUMK

13 buBaneHTHan onepaums BxknioueH

14 Crparterus akcnayarawuu MapannenbHo
TENN0BOro Hacoca

15 TOUKa b1BaneHTHOCTH 3°C

16 [ucTepesnc ans Touku 1K
6uBaneHTHOCTH

17 Touka oTkntoueHus - He npumeHseTca, He NoKasaHo
TennoBoro Hacoca

18 [MCTepesnC TOUKM OTKNIOUEHNA  — He npumeHAeTca, He noka3aHo
6uBaneHTHoCTH

19 Bnok1poBka kotna Ha BbIkn.
0CHOBAHWW U3MEHEHHS
33[1aHHOTO 3HaUeHHn

20 Bnok1poBka kotna Ha = He npumeHsieTca, He nokasaHo
0CHOBaHWM U3MEHEHHA
3a/1aHHOT0 3HAUEHHA

21 Bpems 6nokMpoBKM koTNA Npu | — He npumeHAaeTca, He Noka3aHo
CKauKe 3a[1aHHOT0 3HaUEHHA

22 BbikntounTb 610KMPOBKY KoTna  Bbiki.
13-3aTEMNEPATYPbI HAPYXKHOTO
BO34yXa

23 [Mopor Hapy»HoK - He npumeHsieTca, He NoKasaHo

Temneparypbl Ans
BbIKNIOUEHNA BNOKMPOBKH
KoTna

24 [ucTepesnc ond peaktuBauun - He npumeHAeTca, He noka3aHo
6bnoka kotna

25 BxkntounTb KoTen, Koraa - He npumeHsieTca, He NokasaHo
yCTaBKa He AOCTUrHyTa

26 MakcumanbHo gonyctumoe
OTKNOHeHHe TemMneparypbi
nepep BKNOYEHUEM KOTNA

27 [McTepesnc oTKNUeHHA KoTna

He npumeHAeTca, He nokasaHo

He npumeHseTca, He NoKasaHo
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PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBUCHOM Mapamertpbi Hacrpoiika
ypoBHe

HacTpoitku pasamopo3sku ObecneubTe MUHUMaNbHYO

Temneparypy bydepa

29 0becneunTb MUHUMANbHYO - He npumeHseTca, He NokasaHo
TeMneparypy uepe3 obpatHbIi
MOTOK CUCTEMBI

30 MoTpebHocTb B Tenne, ecnu1 25°C
Temneparypa bydepa Huxe

31 Tuctepesuc ana otkniouenusa 3 K
notpe6HocTH B Tenne

32 Bblbop Hapy»kHo# Cuctema
Temneparypbl

33 MotpebHocTb B TENNE NO 15°C
TeMneparype HapyXHoro
Bo3ayxa

34 lcTepesnc noTpebHOCTH B 2K
Tenne no Temneparype
Hapy»XHOro BO3ayXa

35 [vopaBn1ueckan uHTerpaumua | Tun uHTerpauuu bydepa be3 knanaHa Peanusauus uepes thyHKLKIO
HIT

36 [latunk atanoHHoro bydepa = He npumeHaeTcs, He noka3aHo
[LN1A UyBCTBUTENBHOTO
obparHoro knanaHa

37 [MepekntoueHne - He npumeHseTca, He NokasaHo
nnddepeHLmrana Ha BNpbicK
bydepa

38 [ucTepesnc nepeknioueHna Ha  — He npumeHseTcs, He noka3aHo
obxopHow bydep

39 Bo3Bpart, uyBCTBMTENbHBIN K - He npumeHseTca, He NokasaHo

BpeMeHH paboTbl NpuBoaa

Tab. 12 HacTpo#iku B naBHOM MEHH
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PekomeHayemble ruppaBnuyecKue CXembl

9.2 MoHo3HepreTHueckas rugpaBnuueckas cxema c Buderus WLW286 / Bosch CS5000 AW, BbiCOKO- U
HU3KOTeMnepaTypHbIM 6akoM-HaKonuTenem u TexHonorueii rubpugHoro enpbicka (Hybrid Injection

Technology)
MS100 (2a8)  SC300 FM-CM FM-AM @ @ @ FM-MM @
P& 5 D I—D 1 1Bt —H I‘_EE ””” D1 @
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Puc. 18  MoHoaHepretnueckas rudpasnmnyeckas cxema c
Buderus WLW286 / Bosch CS5000 AW

[1] Cucremaynpasnenus 5311/8311

[2] Cucremaynpasnenna 5313/8313

[6] Bak-HakonuTenb CUCTEMDI

[7] CraHuua cBexei Boabl

[8] E156/TH3500

[9] Tennogoi Hacoc Buderus WLW286 / Bosch CS5000 AW

[10] momynb EKR

[11] Cucrema ynpasnenna E156/TH3500 (Ha
obopynoBaHum)

[12] MeHemxep no TennoBbIM HacocaM
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PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBucHOM Mapametpbi Hacrpoiika
ypoBHe

10
11

3aBOfiCKHe YCTaHOBKM

NpeHTUdmKaTop yCTpoicTBa
Modbus

Kackap TennoBoro Hacoca
aKTUBEH

KonuuecTBo Tennosbix
HacocoB

3TanoHHas MOLHOCTb
TENnnoBoro Hacoca
MowHocTb TENNOBOro Hacoca

Pacnpenenexu1e tTemneparypsbl
TENNOBOro HAcoca OT NOfAUM K
Temnepartype obparku
PasHocTb Temneparyp
TennoBoi Hacoc/ bydepHbIH
HakonuTenb

OrpaHu1ueHu1e TeMnepatypbl
nogauu uepes

CHIXeHWe MaKCMMarnbHOM
TEMNepaTypbl Nofauu
TENNOBOrO Hacoca

Makc. TeMmnepartypa nogauu

MuH. TeMneparypa nofauu

Het

17 kBt
22 kBt
38 kBT
5K

0K

KonBept
Kommnpeccopa

5K

He npumeHseTca, He nokasaHo
He npumeHseTca, He noKasaHo

B 3aBUCMMOCTH OT pasmepa
MUCnonb3yemoro TennoBoro
Hacoca

CHuWxeHue
XapaKTepPUCTUUECKOM KPUBOWH

He npumeHseTcs, He noka3aHo
He npumeHseTca, He NokazaHo

FM-AM - 6721873530 (2024/07)

41



PekomeHayemble ruppaBnuyecKue CXembl

Hacrpoiiku Ha cepBUCHOM MapameTpbi Hacrpoiika
ypoBHe

[NapameTpebl cucTembl McTounuk 3anpoca ExxeHenenbHbIi
NNaHWPOBLLMK

13 buBaneHTHan onepaums BxknioueH

14 Crparterus akcnayarawuu MapannenbHo
TENN0BOro Hacoca

15 TOUKa b1BaneHTHOCTH 3°C B 3aB1cMMOCTH OT pasmepa

KOHCTPYKLMH TENNOBOrO
Hacoca

16 [ucTepesnc ans Touku 1K
6buBaneHTHOCTH

17 Touka oTknioueHus - He npumeHseTca, He NokasaHo
TENNoBoro Hacoca

18 [MCTepe3NC TOUKM OTKNIOUEHNA  — He npumeHAeTca, He noka3aHo
6uBaneHTHoCTH

19 bnok1poBka kotna Ha BbIkn.
OCHOBaHMM U3MEHEHUA
33[)aHHOTO 3HAUeHHA

20 BnoknpoBka KoTna Ha = He npumeHsaeTcs, He NokasaHo
0CHOBaHWM U3MEHEHHA
3a[jaHHOr0 3HaueHuA

21 Bpems bnokupoBku kotnanpu | — He npumeHseTca, He NokasaHo
CKauKe 3aaHHOT0 3HaUeHua

22 BbikntounTb 610KMPOBKY KoTna  BbiKi.
13-3aTeMneparypbl HapyKHOro
BO34yXa

23 TMopor Hapy»Ho#H - He npumeHsieTca, He NoKasaHo

Temnepatypbl ans
BbIKMOUEHUA BNOKMPOBKM
KoTna

24 [ucTepesnc anA peaktuauum  — He npumeHsieTca, He nokasaHo
6bnoka kotna

25 BxntounTb KoTEN, KOrAa - He npumeHseTca, He NoKasaHo
yCTaBKa He JOCTUrHyTa

26 MakcumanbHo gonyctumoe
OTKNOHEHWe Temnepatypbl
nepef BKNOYUEHHEM KOTNA

27 [McTepesnc oTKNUeHUA KoTna

He npumeHAeTca, He nokasaHo

He npumeHseTca, He NoKasaHo

42 FM-AM - 6721873530 (2024/07)



PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBUCHOM Mapamertpbi Hacrpoiika
ypoBHe

HacTpoitku pasamopo3sku ObecneubTe MUHUMaNbHYO

Temneparypy bydepa

29 0becneunTb MUHUMANbHYO - He npumeHseTca, He NokasaHo
TeMneparypy uepe3 obpatHbIi
MOTOK CUCTEMBI

30 MoTpebHocTb B Tenne, ecnu1 25°C
Temneparypa bydepa Huxe

31 Tuctepesuc ana otkniouenusa 3 K
notpe6HocTH B Tenne

32 Bblbop Hapy»kHo# Cuctema
Temneparypbl

33 MotpebHocTb B TENNE NO 15°C
TeMneparype HapyXHoro
Bo3ayxa

34 lcTepesnc noTpebHOCTH B 2K
Tenne no Temneparype
Hapy»XHOro BO3ayXa

35 [vopaBn1ueckan uHTerpaumua | Tun uHTerpauuu bydepa be3 knanaHa Peanusauus uepes thyHKLKIO
HIT

36 [latunk atanoHHoro bydepa = He npumeHaeTcs, He noka3aHo
[LN1A UyBCTBUTENBHOTO
obparHoro knanaHa

37 [MepekntoueHne - He npumeHseTca, He NokasaHo
nnddepeHLmrana Ha BNpbicK
bydepa

38 [ucTepesnc nepeknioueHna Ha  — He npumeHseTcs, He noka3aHo
obxopHow bydep

39 Bo3Bpart, uyBCTBMTENbHBIN K - He npumeHseTca, He NokasaHo

BpeMeHH paboTbl NpuBoaa

Tab. 13 HacTpo#iku B naBHOM MEHH
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PekomeHayemble ruapaBnuueckue cxembl

9.3 MoHo3HepreTHuecKkasa ruapaBnuueckas cxema ¢ kackagom Buderus WLW276 / Bosch CS3000 AW,
BbICOKO- M HU3KOTEMNEPaTypHbIM 6akoM-HakonuTenem
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Puc. 19  MoHoaHepreTnyeckas rndpas/inyeckas cxema c
Kackadom Buderus WLW276 / Bosch CS3000 AW

[2] Cucremaynpasnenus 53138313

[3] UMW Tennosoro Hacoca

[4] Tennoso#t Hacoc Buderus WLW276 / Bosch CS3000 AW

[6] bBak-HakonuTenb cucTeMbl

[7] CraHuma cexen Boabl

[8] E156/TH3500

[11] Cuctema ynpasnenus E156/TH3500 (Ha
obopynoBaH1m)
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PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBucHOM Mapametpbi Hacrpoiika
ypoBHe

3aBOfICKH1E YCTaHOBKM NpeHTUdmKaTop yCTpoicTBa
Modbus

2 Kackap TennoBoro Hacoca
aKTUBEH

3 KonuuecTso TennoBbix
HacocoB

4 3TanoHHas MOLHOCTb
TENnnoBoro Hacoca

5 MoLLHOCTb TeNNOBOro Hacoca

6 Pacnpenenexue tTeMmneparypbl
TENNOBOro HAcoca OT NofAUM K
Temneparype obparku

7 PasHocTb Temneparyp
TennoBoi Hacoc/ bydepHbIH
HakonuTenb

8 OrpaH1ueH1e Temneparypbl
nofauu uepes

9 CHWXeHWe MaKCUManbHOM
TEMNepaTypbl Nogauu
TENNOBOro Hacoca

10 Makc. TeMmnepartypa nogauu

11 MuH. Temnepatypa nogauu

Oa

0K

KoHBept
Komnpeccopa

5K

He npumeHsetca, He nokasaHo

He npumeHaeTca, He noka3aHo
He npumeHsetca, He nokasaHo

CHuxeHue
XapaKTEPUCTUUECKOM KPUBOH

He npumeHseTcs, He noka3aHo
He npumeHseTca, He NokazaHo
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PekomeHayemble ruppaBnuyecKue CXembl

Hacrpoiiku Ha cepBUCHOM MapameTpbi Hacrpoiika
ypoBHe

[apameTpbl cuCTEMbI WcTouHuk 3anpoca Cucrema

13 buBaneHTHaA onepaums Bblikn.

14 Crpaterus akcnayarauum = He npumeHAeTca, He nokasaHo
TENNOBOro Hacoca

15 TOUKa HUBANEHTHOCTH - He npumeHsaeTcs, He NokasaHo

16 [ucTepesuc ans Touku = He npumeHAeTcA, He NokasaHo
61BaneHTHOCTH

17 Touka oTKnOueHuA - He npumeHAeTca, He NokasaHo
TennoBoro Hacoca

18 [MCTEPE3NC TOUKM OTKNIOUEHNA  — He npumeHsaeTcs, He Noka3aHo
6buBaneHTHOCTH

19 Bnok1poBka kotna Ha Bbikn.
0CHOBAHWW U3MEHEHHS
3a[]aHHOTO 3HAUEHHA

20 BnoknpoBka KoTna Ha = He npumeHAeTcA, He NokasaHo
0CHOBAHWMW U3MEHEHMSA
331aHHOT0 3HaUYeHHA

21 Bpems bnokupoBku kotna npu | — He npumeHseTca, He NoKasaHo
CKauke 33[}aHHOT0 3HaUEeHHUA

22 BbIKntouMTb BNOKUPOBKY KOTNA  — He npumeHsieTca, He NokasaHo
13-3aTEMNEPATYpbl HAPYXKHOTO
BO3ayXa

23 Mopor Hapy»Ho#H - He npumeHsaeTcs, He NokasaHo
TeMneparypbl Ang
BbIKNIOUEHHsA BNIOKMPOBKH
KoTna

24 [ucTepesnc AnA peaktuauum  — He npumeHsetca, He nokasaHo
6bnoka kotna

25 BkntounTb KOTeN, Koraa Het He npumeHseTca, He NoKasaHo
yCTaBKa He AOCTUrHyTa

26 MakcumanbHo gonyctumoe  — He npumeHAeTca, He noka3aHo
OTKNOHEHWe Temnepartypbl
nepep BKNOUEHHEM KOTNa

27 [UCTepesnc OTKNOYeHUS KoTna | — He npumeHsaeTcs, He NokasaHo
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PekomeHayemble ruapaBnuueckue cxembl

Hacrpoiiku Ha cepBUCHOM Mapamertpbi Hacrpoiika
ypoBHe

HacTpoitku pasamopo3sku ObecneubTe MUHUMaNbHYO

Temneparypy bytepa

29 0becneunTb MUHUMANbHYO Her
TeMneparypy uepe3 obpatHbIi
MOTOK CUCTEMBI

30 MoTpebHocTb B Tenne, ecnu1 25°C
Temneparypa bydepa Hixe

31 Tuctepesuc ana otkniouenusa 3 K
notpe6HocTH B Tenne

32 Bblbop Hapy»kHo# Cuctema
Temneparypbl

33 MotpebHocTb B TENNE NO 15°C
TeMneparype HapyXHoro
Bo3ayxa

34 lcTepesnc noTpebHOCTH B 2K
Tenne no Temneparype
Hapy»XHOro BO3ayXa

35 [vopaBn1ueckan uHTerpaumua | Tun uHTerpauuu bydepa bes knanaHa Peanuzauma uepes thyHKUMIO

HIT

36 [latunk atanoHHoro bydepa = He npumeHaeTcs, He noka3aHo
[LN1A UyBCTBUTENBHOTO
obparHoro knanaHa

37 [MepekntoueHne - He npumeHseTca, He NokasaHo
nnddepeHLmrana Ha BNpbicK
bycepa

38 [ucTepesnc nepeknioueHua Ha
obxopHow bydep

39 Bo3Bpart, uyBCTBMTENbHBIN K - He npumeHseTca, He NokasaHo
BpemeHu paboTbl npuBoaa

He npumeHseTcs, He noka3aHo

Tab. 14  HacTpo#iku B naBHOM MEHH

9.4 CokpaweHus

CorpauomnOomanemre oy

APR (CN9) Knemma gnsa nogkniouenns Modbus RTU

EMS Knemma EMS Ha BCT 531 B cucTeme ynpaBneHua
FA Hapy»HbIi gatumk
FAR [laTunk TeMnepartypbl B 06paTHON MHKK ITanoHHbIA AaTuMK ANA CXeMbl NOCNEA0BATENBHOIO
OTOMUTENbHOM CUCTEMbI COeZIMHEHHA UNH BKNoUeHHs balinaca baka-HakonuTens.
B 3aB1CMMOCTH OT pa3HOCTH TeMnepartyp baka-
HaKOMUTENA Peryn1pyeTcs, NPOTEKaeT 1 NOTOK uepe3
/IbTEPHATUBHbIN TENNIOrEHEPaTOp UK baK-HaKOMUTENb.
FM-AM ®YHKUMOHANbHBIA MOAYNb, aNbTEPHATUBHbIN
TennoreHeparop
FM-CM DYHKLMOHANbHbIM MOAYNb, KACKAAHBIA MOLY/b
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PekomeHayemble ruppaBnuyecKue CXembl

Corpauomn Oomavome o

FM-MM ®yHKUMOHANbHBIA MOAYNb, MOLYNb OTOMUTENBHOMO
KOHTYpa
FPM [latunk Temneparypbl baka-HaKoMUTENs B LIEHTPpe BxntoueHne aBTOMaTUueCcKoro, anbTepHaTMBHOTO
TennoreHeparopa Ans 3arpysku baka-Hakonutens.
FPO [latunk Temnepatypbl baka-HakonuTens BBEPXy B 3aBMCMMOCTH OT TEMNEpATYpbl PEryNMpyeTcA Hannune
NoToKa uepes bak-HakonuTeNb (ecnu mMeetcs).
FPU [atunk Temneparypbl baka-HakonuTens BHU3Y OTKntoueHKe 3arpy3ku baka-Hakonutens B KOMOUHaLMK
C aBTOMaTMUYECKUMU, anbTePHATUBHbIMM
TennoreHepaTopamu.
AKTMBaLMA Hacoca AnA 3arpy3ku baka-Hakonutens PWE
10 Pa3HOCTH TeMnepaTtyp B KOMBUHALMK C
anbTepHaTUBHbIMU TENNoreHepaTopamu,
3anycKaeMbIMU BPYUHyio (BMECTE C JaTunKoM
Temneparypbl FWV).
FRS CTparernueckui aaTunk Temneparypbl B obpatHom PerynpoBaHue ycnoBui akcnayatauun 0TONUTeNbHOM
TIMHWK CUCTEMbI C HECKONbKMMM TEMNOreHepatopamu.
OnpeaeneHue TOUKK Nepesaur Tenna OTonUTENbHON
cUCTeMol TennoreHepartopy (obpatHas nuHUA
OTOMUTENbHOM CUCTEMBI).
FV [latunk Temnepatypbl B NoAaoLLer NMHAK
OTOMUTENbHOTO KOHTYpa
FVS CTparernueckui fatuuk Temneparypbl B nogatowier | PerynMpoBaHue yCnoBWil aKCnnyatauuu oTonuTenbHom
TIMHWK CUCTEMbI C HECKONbKMMM TENNOreHepaTopamu.
OnpepneneHne TOukK Nepefaum Tenna
TENNOreHepaTopoM OTONKTENbHOM cUCTEME (NofatoLLas
NIMHUA OTOMUTENbHON CUCTEMBI).
FWR [latunk Temneparypbl 06paTHOro noToka ObecneueHue yCNOBUIM 3KCMNyaTaLum1 anbTePHATUBHOTO
TennoreHeparopa TennoreHeparopa npu perynMpoBaH11 TeMneparypbl
0bpaTHoro noToka 1A anbTepHaTMBHOTO
TennoreHeparopa.
FWv [laTunk Temneparypbl B NoAaloLien MMHWK Onpenenexne Temneparypbl anbTePHATUBHOMO
TennoreHeparopa TennoreHeparopa.
Onpeaenexue TeMnepatypbl TpPebyeTCA, ecnu 3aaaHbl
napameTpbl TensoreHeparopa.
Fz [lononHUTENbHBIM AaTUnMK
KM1 [MopKntoueHKWe HarpeBaTenbHOro ANemMeHTa
LWPM410 Mogynb paclumMpeHuns Ana MeHemKepa TenoBOro [lna nepefiauv AaHHbIX MO NPOTOKONY UHTEPdenca
Hacoca Modbus RTU B cucTembl ynpaBneHus bonee BbICOKOTo
YPOBHA.
Modbus RTU | lpoTokon nepeaauv AaHHbIX
PH Hacoc oton. koHTypa
PK Hacoc koHTypa KoTna
PK Mod [MoakntoueHne MOAYNALMM HAacOCa KOTIIOBOTO KOHTYpa
PS Hacoc 3arpy3ku BogoHarpesarens
R1 [laTunk Hapy>xHOM TemMnepartypbl TENNOBOro Hacoca
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OxpaHa OKpyXaloweil cpeabl H yTHNH3auusa

Corpauomn Oomavome o

SEN2 [lononHutenbHbIi fatumk Ha knemme B9/B10 ana
E156/TH3500

SH McnonHNUTENbHbIM 3NEMEHT KOHTYpa OTONNEHHUA

SR McnonHuTenbHbIM 3nemMeHT 0bpaTHOM TIMHKKM KnanaHa
HIT (texHonorus rubpuaHoro Bnpbicka),
NOAKNIOUEHHDIN K Knemme SR

SWE McnonHUTENbHbIN 3NEMEHT iNA NPUBA3KH
abTePHATUBHOIO TennoreHeparopa

SWR McnonHuTeNbHbIM aneMeHT ans 0bpaTtHOM NUHKK
a7bTePHATUBHOTO TennoreHeparopa

T5 [arunk Temneparypbl FBC TennoBoro Hacoca

TS3 [laTumK CTaHuuu cBEXer Bogbl [nA TeMnepatypo3aBUCMMOM NOLANKUTKN 0BPaTHON NMHMK

™w [laTumk TennoBoro Hacoca

VS1 [Nepekntouatowuit KnanaH Temneparypo3aBUCHMON
NoANMTKM 0BPaTHOM NMHWM CTaHLMKU CBEXEN BOAbI

WPM100 MeHemkep no TennoBbIM HAacoCaM

Tab. 15  Cokpalyenns

10 OxpaHa okpyxaioLueii cpenbl 1
yYTURU3auua

3alluTa OKpYXatoLlen cpeabl—3T0 OCHOBHOW NPUHLMN

NeATENbHOCTY NPeANPUATHIA rpynnbl Bosch.

KauecTtBo NpoayKL1H1, 3KOHOMUUYHOCTb M OXPaHa OKPYXatoLLen

cpefbl—pPaBHO3HAUHble A Hac Lenu. Mbl cTporo cobnonaem

3aKOHbI M MTPaBM1Na OXpaHbl OKPYXKAIoLLEN cpeabl.

[1nf 3aWMTbl OKPYXKatoLLEeN Cpefibl Mbl IPUMEHAEM HaUNYULLYHO

TEXHUKY U Matepuansl (C yueToM 3KOHOMMUECKMX aCMeKToB).

YnakoBka

[Py M3roTOBNEHMM YNIAKOBKHM Mbl YUUTHIBAEM HALMOHANbHBIE
npaB1na yTUKU3aLmm ynakoBOUHbIX MaTepPHanoB, KOTOpbe
rapaHTUPYIOT ONTUMaNbHbIE BO3MOXHOCTH /1Al UX
nepepaboTku.

Bce ucnonb3yeMble yNakoBOUHbIE MaTepHanbl ABNAIOTCA
3KOMOTMUHBIMU 1 NOANEXAT BTOPUUHOH NepepaboTke.

OTCnyXuBLIEE CBOW CPOK 3NEKTPHUECKOE H INEKTPOHHOE
obopynoBanue

JT0T 3HaK 03HAUAET, UTO NPOAYKT HE [0MKEH
YTUNU3UPOBaTbCA BMECTE C IPYrMMHU OTXOAaMU, a
[OMKeH bbITb JOCTABNEH B NYHKTbI CHOPA OTXOA0B
ana obpabortku, cbopa, nepepaboTku 1
YTUNK3aLMH.

TOT 3HaK PacnPOCTPAHAETCA Ha CTPaHbI, B KOTOPbIX
[NIeHCTBYIOT NPaBMAa B OTHOLLEHWM INEKTPOHHOIO /IOMa,
Hanpumep, "EBponeiickas aupekTtusa 2012/19/EG 0b
OTXOf}aX 3NEKTPUUECKOTO 1 ANEKTPOHHOT0 0bopyaoBaHKA". ITH

npaBHAa YCTaHaBNMBAIOT PAMOUHbIE YCTIOBHS, TPUMEHUMble K
BO3BPATY 1 YTUNM3aLWK 0TPAbOTAHHOIO 3NEKTPOHHOMO
0bopynoBaHuA B KaX o CTpaHe.

MocKONbKY 3NEKTPOHHbIE YCTPOHCTBA MOTYT COfePXaTb
OnacHble BeLecTBa, OHW TPeDYHOT OTBETCTBEHHON YTUNIM3ALINK,
UT0ObI MUHUMHU3UPOBATH NOTEHLMANbHbIN YiIep6d
OKpY>aloLLel Cpefie ¥ OMacHOCTb A/iA 300POBbS UENOBEKa.
Kpome Toro, yTHnu3aums aneKTPOHHOTO IoMa NoMoraeT
cbepeub NpUpoaHbIe Pecypebl.

3a bonee noapobHoM MHdOPMaLMer 06 3KoNorMuecku
6e30nacHoM yTMNK3aLMmu 0TPaboTaHHOO 3NEKTPHUUECKOTO U
3NeKTPOHHOTO 060pynoBaHKsA 0bpalLaiTech B MECTHbIE
OpraHbl BIACTH, B KOMMAHHIO MO YTUMM3ALMK OTXOLOB MK K
npofaBLy, y KOTOporo Bbl NpUobpeny usnenve.

[loNoNHUTENbHYI0 MHOPMALIMIO MOXKHO HAHTH 30€Ch:
www.bosch-homecomfortgroup.com/en/company/legal-

topics/weee/
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Mpunoxexue

11.2 XapaKkTtepHCTHKH AAaTUHKOB

A ONACHO

Yrpo3a ans XU3HK OT yAapa INeKTPUUECKUM ToKoM!

11 MpunoxeHune

11.1 Texuuueckue xapakrepuctuku FM-AM

[Nepepn OTKPbITUEM CUCTEMbI YNIPABNEHMA:

»  OTKNKOUKTE CETEBOE HANPSKEHWE Ha BCEX NOMIOCAX.
> 3aluTute 060pyLOBaHKUE OT CYUANHOTO BKNIOUEHHS.

Pabouee HanpaxeH1e B~ 230 lpoBepka fatumka:

(npu 50 T £ 4 %) (+10%/-15%) > OTCOeANHHTE KNeMMbl JaTunKa.

Motpebnaemas MowHOCTb Br 1 > /3mMepbTe OMMETPOM CONMPOTUBIEHHE Ha KOHLIaX
McnonHuTenbHbIR anemMeHT NPOBO/JOB TEMNEPaTYPHOTro jaTuMKa.

(SWE, SWR) > V3mepbTe Temnepatypy Aatunka TepMOMETPOM.

+  Makc. ToK BKNtoueHu!s A 5 Mo cnepytowwm Tabnuuam npoBepbTe, COOTBETCTBYHOT MU
« Ynpasneue v 230 Temneparypa 1 ConpoTMBIEHHE.

3-NO3NULUOHHBIN

LLIAroBbIN ‘i‘

perynstop
(PID-perynsTop) [lns BCeX xapaKTepPUCTHK [LOMYCKaeMOe MaKCUMabHOE
OTKNOHEHWe cocTaBnseT + 3 % npu 25 °C.
« PekomeHnoBaHHOE BpemMA | C 120
paboTbl cepBoABUraTens (nmanason
perynMpoBaHus 3HaueH1e CONPOTHBNEHUA ANA AATUMKOB TeMnepaTypbl
6...600) 6aka-Hakonutens FPO, FPM, FPU, aatuuk remnepartypbl
MaKcUManbHbIi TOK cuctembl FAR, cucremubie gatunku FWV, FWR
BITI04EHNA A 5 Temneparypa [ °C] Conpotuenehne [ Q]
+ Bbixoa Hacoca —40 332100
ABTOMATUUECKOro A 5
TennoreHeparopa -35 240000
« Bbixon WE-ON -30 175200
[latunk Temneparypbl -25 129300
«  NTC-patuuk MM 9 -20 95893
Hu3Koe HanpsxeH1e -15 72228
- Bbixog WE-ONY) Bnoct 5 -10 54889
.Toka 10 -5 42069
MA 0 32506
Temnepatypa OKpyXatoLLe 5) 25313
cpeqbl °c +5...+50 10 19860
«  JKcnnyatauua oc -20...+60 15 15693
«  TpaHcnopTMpoOBKa, 20 12486
XpaHeHue 25 10000
BnaxHocTb BO3Ayxa MaKc. % 75 30 8060
1) Ecnu Bbixog WE-ON 1cnonb3syeTca na HU3Koro 35 6536
HanpAXeHWA, TO Ha Hero Henb3A noaasatb 230 B. 40 5331
Tab. 16  Texuuueckue xapaktepuctuku FM-AM 45 4372
50 3605
59 2989
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MoAcHeHUA TepMHHOB

Temneparypa [ °C] Conportusnenue [ Q]

60 2490
65 2084
70 1753
7% 1480
80 1258
85 1070
90 915
95 786
100 677
110 508
115 443
120 387

Tab. 17  Conporusnenue datunkoB Temneparypbl 53xx

12 oAcHeHHA TepMHHOB

HanonbHblf TennoreHepaTop ¢ CUCTEMON ynpaBneHUa
53xx/83xx

TennoreHepatopbl, KOTOPble NOAKNIOUAKTCA
CTaHAAPTU3MPOBAHHBIM 7 -KOHTAKTHbIM LUTEKEPOM 1 CTYNEHU
1 1 4-KOHTaKTHbIM LUTEKEPOM [N1A CTYNEHU 2 UK Ana
MOZLYNALMKM K cUCTEME ynpaBnenua cepun Logamatic 5000 /
Control 8000.

MocnepoBatenbHbli pexum

Ecnv Temnepatypa anstepHaTMBHOTO TennoreHepatopa 1nu
3arpy)aemoro oT Hero baka-HaKonMTeNs Bbllle TeMneparypbl B
0bpaTHOM TMHMK OTOMMTENBHON CUCTEMBI, TO OH NPH
nocnesoBaTeNbHOM PeXUMeE NOAKNIUYAETCA [ANA NOBbILIEHNUA
Temneparypbl B 06paTHON NUHMM CTAaHAAPTHOMO
TennoreHeparopa.

CraHaapTHble TennoreHepaTopbl

CTaHaapTHble TeNOreHeparopbl, B OTNHYMe OT
anbTePHATUBHBIX TENNOTreHePaToOPOB, ABNAKOTCA KOTNAMM UMK
ycTpolicTBamMu, paboTalowimm Ha Mckonaemom Tonnuee. K
HWUM OTHOCATCA ra30Bble KOHAEHCALMOHHbIE KOTAb,
[NI3enbHble/ra3oBble cnewluanbHble Kotbl. 310
TennoreHepatopbl, KOTOPbIMK HENb3A YNPABAATL HANPAMYIO
uepes mogynb FM-AM.
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