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OBECIIEYEHUE ABTOPUTETOB TEPMOCTATHYECKHUX
K/JTAITAHOB B CUCTEME BOJSIHOI'O OTOIIVIEHUSI,
HE COOTBETCTBYIOLIEA ITPOEKTY
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AHHOTAIIUA

[Ipy TPOEKTUPOBAHWU CHUCTEM BOJISHOTO OTOIUICHUS HEOOXOIUMO H30EXKaTh
HEOOOCHOBAHHOTO MCIOJIb30BaHUS JIMIIIHETO O0OpYIOBaHMS, MPEBBIIICHUS AHUAMET-
POB CBEpX HEOOXOJIMMBIX 3HAUYCHUN U T. 1. B pearbHOCTH BCTpeUarOTCsl OTKIOHEHUS
OT MPOEKTA MPU MOHTAXE, KOTOPHIE MPUBOIAT K HEOOXOAMMOCTH MEPECMOTpa Tapa-
METpPOB pabOTOCHOCOOHOCTH cuCcTeMbl. OAHUM U3 CIy4yaeB SIBISETCS 3aMeHa TpyOo-
IIPOBOJIOB OJTHOTO AMAMETpa Ha JPYTOM.
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B crarpe paccMOTpEH KOHKPETHBIN CiTydail Uil CUCTEMBI BOJSHOIO OTOIUICHUS JKU-
JIOTrO JI0Ma € YaCTUYHO U3MEHEHHBIMU IUaMETPaMU IOKBAPTHUPHBIX TPYOOITPOBOIOB.

PacueTsl mokasanu, 4To yCTaHOBJIEHHOTO HAcoca JI0CTaTOYHO JUIsl pabOThI CUCTe-
MBI OTOIUIEHUS C (PAKTUUECKUMHU JUaMETpaMu TpyoorpoBoaoB. OgHaKO yMEHbIIEHNUE
AMaMETPOB TPYOOIIPOBOJOB MPUBENIO K YBEIMYECHUIO TUIPABINYECKUX COMPOTHUBIIE-
HAW W, KAaK CJEACTBHE, YMEHBIICHUID ABTOPUTETOB TEPMOCTATUYECKUX KIIANAHOB.
CrnencTBueM YMEHBUIEHHsI aBTOPUTETOB SIBIISIETCS CHMKEHUE (P(PEKTUBHOCTH PETY-
JUPOBAHUS CUCTEMOM OTOIUICHUs, TO €CTh CHHMKAFOTCS BO3MOYKHOCTH 10 S9KOHOMHUU
TEIUIOBOM SHEPIUH.

KiroueBsble c¢10Ba; cucteMa BOISHOIO OTOIUIEHUS, TEPMOCTAaTUYECKUI KIaraH,
TUJIpaBIMYECKUN pacyeT, MPOIMYCKHAasl CIOCOOHOCTh, IMPKYJIALIMOHHBIA HACOC, aBTO-
PUTET KJIaaHa.

ENSURING THE AUTHORITY OF THERMOSTATIC
VALVES IN A WATER HEATING SYSTEM THAT DOES
NOT CORRESPOND TO THE PROJECT

U. G. Navaseltsau, D. U. Navaseltsava, U. U. Luksha

Abstract

When designing water heating systems, it is necgs$savoid the unjustified use
of unnecessary equipment, exceeding diameters deymnrequired values, etc. In
reality, there are deviations from the design dwrnmstallation, which lead to the
need to revise the system performance parametees.oDthe cases is the replace-
ment of pipelines of one diameter with another.

The article considers a specific case for the wag¢ating system of an apartment
building with partially changed diameters of apatmpipelines.

Calculations have shown that the installed pumgufficient to operate the heat-
ing system with the actual diameters of the pigsirHowever, a decrease in pipeline
diameters led to an increase in hydraulic resigtsand, as a result, a decrease in the
automatic settings of thermostatic valves. The equence of a decrease in authority
Is a decrease in the efficiency of regulation by fleating system, that is, the possi-
bilities for saving thermal energy are reduced.

Keywords: water heating system, thermostatic valve, hydcagkalculation,
throughput, circulation pump, valve authority.

BBenenue

Llens cucTeM OTOIUIEHUS — CO3JJaHHME TEIUIOBOTO KOM(popTa B MOMEHICHUSIX TPU
MUHHMYME MOTPeOJIEHHs SHEpropecypcoB. [Ipu MpoeKTHPOBAHNU CHCTEM BOJISTHOTO
OTOIUICHUs HEo0X0auMo H30exaTh HEOOOCHOBAHHOTO HCIOJIb30BaHUS HEHYXHOTO
00OpyIOBaHus, IPEBHIICHNS TUAMETPOB CBEPX HEOOXOAMMBIX 3HAYCHUH U T. 1.

B pasHbix paboTax paccMaTpuBAIOTCS BOMPOCHI OOOCHOBAHUS MPUMEHEHUS Pa3-
JIMYHBIX BUJOB 000pYyIOBaHUS JIJIsl 0OeCIIeYeHHs] ONTUMAIbHOU pabOTHI U SHEPTOdd-
(eKTUBHOCTH cHcTeM oToruteHus [1-3].

B peanbHOCTH BCTpEYarOTCs OTKIOHEHHS OT MPOEKTa MPU MOHTAXe, KOTOPHIC
IPUBOAAT K HEOOXOIMMOCTH MEPECMOTPa MapaMeTpoB pabOTOCTIOCOOHOCTH CHUCTEMBI.
OpHuM M3 CcllydaeB sIBIISIETCS 3aMEHa TPyOOIIPOBOJOB OAHOTO JUaMETpa Ha JAPYTOW.
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PaccMoTpenue nepcnekTuB pabOThl TAKOM CUCTEMBI OTOIJIEHUS HA MPUMEpPE SBISET-
Cs1 11eJIbI0 JTAaHHOU paOOoTHI.

O0BeKT uccjaeT0BaHuA

Jliia nmprMepa paccMOTpeHa cUCTeMa BOJSTHOTO OTOIUIEHHUsS B XuioM 1ll-aTtaxxHoMm
nome, B T. bpecte (benapycs), 2019rona mocTpoiky.

B cooTBeTcTBUM € MPOEKTOM MPEAYCMOTPEHBI CIEAYIOIINE PEIICHUS CHUCTEMbI
OTOIUICHUS.

B nome 3anpoekTupoBaHa NOKBapTUPHAs ABYXTPYOHasi FTOPU30HTANIbHAS CUCTEMA
BOJISIHOTO OTOTJICHUS! C YCTAHOBKOM CYETUYMKOB Y4eTa TeIUIOTHI JIJIsl KaKJI0W KBapTH-
pbl. Cxema cucTeMbl MOKBAPTUPHOI'O OTOIUIEHHUS MPEACTABIsET cOOON mapy moJaro-
IIUX U OOPATHBIX BEPTHUKAIBHBIX CTOSKOB (U151 KaXKIOW U3 2-X CeKIMU 3[aHus), K KO-
TOPBIM TO3TAXXHO MOJKIIOYAIOTCS LUPKYJIALMOHHBIE KOJIbLIA OTAENIBHBIX KBapTHP.
CucreMbl OTOIUICHUSI KBAPTHP MPUCOCTUHSIOTCS Yepe3 pacipeeuTeIbHbIe KOJIIEeK-
TOPBI, PACHOJIOKEHHBIE HA KAXIOM 3TaX€E B pacIpeleIUTEIbHbIX IKa(aXx.

Cucrema TEemIOCHAOXKEHUS PACTIPEAEITUTENBHBIX KOJUIEKTOPOB BBIIIOJIHAETCS U3
CTAJIHBIX TPYO, CUCTEMAa OTOIUICHHS OT PacHpeeUTEIbHBIX KOJUIEKTOPOB — U3 TO-
JUATUIICHOBBIX TPYO ¢ aHTUAU(P(Y3UOHHOMN 3AIUTOM, IPOJIOKEHHBIX CKPBITO B KOH-
CTPYKLMH T10JIa B 3alLUTHON roppupoBaHHOM TpyOe Tuna «memens». Ha BBoie kax-
JIOTO U3 paclpenenuTeNell YyCTaHOBIEH aBTOMATHUECKH PeryisTop mepemnaja JaB-
JIeHUs] B Mape C KJIAamaHOM-TIApTHEPOM MJsl MOJCOCIMHEHUS KalWUIIPHOU TPYOKH.
Ot pacnpenenuTesst Ha OTBETBICHUSX K KaXJI0M KBapTHPE YCTaHABIMBACTCS Py4HOM Oa-
JIAHCUPOBOYHBIN KJIamaH, GUIbTP, TEIUIOCYETUMK YIbTPAa3ByKOBOM U 3allOpHAs apMaTypa.
B kauecTBe HarpeBaTeNbHBIX MPUOOPOB MPUMEHEHBI CTAIbHBIC MAHENbHBIE PAIUATOPHI
Mapku «JIumess komMmakT». [l peryimpoBaHusl TEMIOOTAaYN OTOMUTENBHBIX MTPUOOPOB
UCIIOJIBb3YIOTCSl TEPMOCTATUIECKUE KIIalaHbl C IIPEBAPUTENLHOM HacTpoiikoil. Ha oOpart-
HOM MOJBOJKE K paaTopaM YCTaHOBJIEHBI 3aIIOPHO-PETYIUPYIOIINE KIIaaHbl.

B xauecTBe HarpeBaTeiabHBIX MPUOOPOB MPUMEHEHBI CTAJIbHBIC TTAHENIbHbIE Pau-
aTopel Mapku «Jlumes kommakT». s perynupoBaHus TEIIOOTAAYH OTOMUTEIBHBIX
npuOOpOB  HCHOJIB3YKOTCS TEPMOCTATUYECKME KJIalaHbl C MPEJBAPUTEIbHOU
HacTpoiikoii. Ha o0paTHOW TOABOIKE K paauatopaM YCTAHOBJIEHBI 3allOpPHO-
PETyIUpYIOIIKe KIanaHbl.

ITpu MOHTa)ke CUCTEMBI OTOIUIEHHS MOKBAPTHUPHBIE BETBU CHUCTEMBI OTOIJICHMS
ObUIM CMOHTHPOBAHBI MOJMATHICHOBBIMU TPyOONpoBoAaMH AuaMeTpoM 18 X 2,5mMMm
u 14 x 2MM BMeCTO MPOEKTHBIX 25 X 3,5uM 1 16 X 2mwm.

MeToauka BLIIIOJTHEHHUS MCCJIeT0BaAHNN

JUia aHanu3a nepcrnekTuB (PYHKUMOHUPOBAHUS 3alPOECKTHPOBAHHOM CHCTEMBI
OTOIUICHHUS BBIMOJIHEHBI PAacUYeThl THAPABINYECKUX COMPOTHUBICHUN B CHCTEME MpHU
MaKCHUMaJIbHBIX PacXoAax TEIJIOHOCUTEIIS, a TAKXKE COOTHECEHUE UX C MapaMeTpamu
YCTaHOBJIEHHOTO B MHAMBU1YaJIbHOM TEIJIOBOM ITYHKTE HACOCHOTO 000PYOBAHMUS.

OmnpenensieM pacxoabl BOJIbI Ha y4acTKax 1Mo Gopmyie

=—O'86[Qy” Kelu, (1)
t.-t,)
rae Q,, — TermioBas Harpys3Ka Ha PacueTHOM ydacTke, BT; t. — pacdyerHas temmepary-
pa BOJbI Ha BXoJie B cucTeMy oTtoruienus (mo nmpoextHbiM ganabeM — 90 C); t, — pac-
YyeTHas TemrepaTypa oOpaTHOW BOJbI Ha BBIXOJE M3 CHCTEMbI OTOIUICHUS (110 Ipo-
exkTHBIM AanabeM — 70 C).
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Pucynok 1 —Ilnan 113maosica 6 ocax 1-12c anemenmamu cucmemol omonieHusn

ITo pacxomam Boapl Ha ydacTKax IO TaOJWIaM IS THUAPABIMYECKOTO pacuera
(maHHBIC MPOM3BOIUTECH TPYOOIIPOBOIOB) OIMpEACIIIeM IS MPHHATHIX IHAMETPOB
BEJIMYUHY yJENbHbIX noTepb AaBineHus R, ITa/m u ckopocts aBmkeHus Boasl V, M/c.
OnTuManpHas pacdeTHasi CKOPOCTh JIBFXKCHHS BOJIBI JIJISI TIOJIMMEPHBIX TPYOOTIpPOBO-
JIOB JIOJDKHA OTPEICIATHCA IO PEKOMEHJAIMSM H3TOTOBUTEICH TPyOOIPOBOIOB,
B OOJIBIIMHCTBE CiTydaeB cKopocTh coctaBisieT a0 0,5...0,7M/c 11t momuMepHbIX TPYO,

yYACbHAasdA NOTCPA AABJIICHUS HA

tpenne Ry, B cpeanem 100...250Ta/m. Hanpumep, mno

PEKOMEH/IALMsAM H3BECTHOTO MPOU3BOJIUTENS MOJIMMEPHBIX TPYOOTPOBOIOB (PUPMBI
KAN-therm, 3a ckopocTh B METaUIONOJUMEPHBIX U MOJHMITHUICHOBBIX TPYOOIPOBO-
Jax, MPOXOJAIIMX B KOHCTPYKIMM TOJa, CAEAyeT MPUHUMATh 3HAYEHUS, COOTBET-
CTBYIOIL[II€ 2KOHOMUYHBIM THIPABIMYECKUM conpoTuBieHusM Ry, =150 — 250 Ta/m:
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@14 x 2 v=0,3+0,4lc
@16 x 2 v =0,35+ 0,4fa/c
@18 x25 v=0,4+0,8/c
@20%x2,8 v=0,45+0,a/c
@25%x35 v=0,5+0,f/c

e\ %
4 Etigll_ﬁi AbTomaTudeckun daAGHCUPOBOYHSIA

kaanaH STAP (per. nepenana aabaeHWs)

Pacnpegeantean (rpedeHku)

PyuHom BoxgayxooThog4mx
050 A
111
050 ? A
127 Kpar wapobor nog
bdbd AATHWAK TeMnepaTypsl

KnanaH-napTHep TXIXID

Kpax wapobon PysHorn daaaHcmpoboyHbin
kaanad STAD ¢ gpeHaxem

(DVV\bT CeTHaThHY
S

Tenaocyetuamk TC-07-K50,
KpaH wapobow

Pucynok 2 —Y3en nooxknwuenus noKeapmupHulx cucmem 0monieHus 0,11 00HOU U3 ceKuuil

OmnpenensieM moTepu IaBiIeHUs Ha TpeHUE Ha ydacTkax. [lorepu naBnenus Ha Oa-
JAHCUPOBOYHBIX KJamaHax OINpEeAeNsieM IO HOMOrpamMMaM HM3rOTOBUTENS WU MPHU
M3BECTHOM 3HAYEHUH MPOIYCKHOMN CIIOCOOHOCTH AieMeHTa Ky mo gpopmyre

P= O’ltﬁsy’ Ia, (2)

rae G —pacxoj BobI Ha ydacTke, Kr/4; Ky —mpormyckHas criocoOHOCTH (110 KaTajory
HU3rOTOBUTEIIA), My,

Bce ky mpuHSATBI 10 JaHHBIM TPOW3BOIUTENCH 000PYAOBaHUS, MAPKU KOTOPOTO
B3SIThI U3 IIPOEKTHBIX IaHHBIX.

B rnmaBHOE LUPKYJISLHMOHHOE KOJBLIO PAacCMAaTPUBAEMOM CHUCTEMbl OTOILICHUS
BXOJST MOTEPU B TEPMOCTATHUYECKOM KJIAllaHE, YJIbTPA3BYKOBOM TEIIOCUETUHKE,
py4yHOM OaJaHCUPOBOYHOM KJIalaHe, aBTOMATUYECKOM OalaHCUPOBOYHOM KJIallaHe U
KJanaHe-napTHepe. MecTHble CONPOTUBIIEHUS, CONPOTUBICHNUS OTOIMUTEIBHOIO MIPH-
0opa, COMPOTHBIICHUSA OCTAJIBHBIX 3JEMEHTOB B IMOKBAPTHPHOM Y3Ji€ U 3alOpPHO-
PETYIUPYIONIETo KjamnaHa y paauatopa yuntbiBaeM B Buae 20 % no0aBku K OCHOB-
HBIM CONPOTHUBIICHUSIM.

Pacuer a1 ceKuuu 31aHug B ocax 1-12

B kauecTBe riaBHOrO MUPKYJSIMOHHOTO KOJBIA MPUHAT OTOMUTEIBHBINA MPUOOP
KBapTUPbl BEPXHErO 3Taka C caMOi OOJBIION MPOTSKEHHOCTHIO TPYOOIPOBOAOB —
KoMHaTa B ocsix A — B, ocp 1.

PacueTnblie TemoBsie moTepu KoMHATHl — 1365BT, Bcex moMeniennii KBapTUpbl —
5015BTt. Hactpoiika TepMOCTaTHUECKOTO KJIallaHa pacCMaTpHUBAEMOI0 OTOMUTEIBHOTO
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npubopa — 5,Mapka kianaHa —RA-N, nruamerp — 15mM. HacTpoiika pydyHoro 6anaH-
CUPOBOYHOTO KiamaHa kBapTupbl — 1,4, mapka knamana — STAD, auamerp —
20 mm. Hactpoiika kianaHa-mapTHepa B MOKBapTHUPHOM y3Jie — 3, Mapka KiamaHa —
STAD, nuametrp — 20 MM. Mapka aBTOMaTH4YE€CKOTO OQJIAHCUPOBOYHOI'O KJIallaHa —
STAP, tuametp — 20mm. Mapka terocuetunka — TC-07 k50, tuametp — 15Mm.

Pezynomamor pacuemos.

A. B COOTBETCTBUU C MPOCKTOM

ConpoTHBIICHHE TJIABHOTO IUPKYISIITIOHHOTO KOJIBIIA.

1. TpyOorpoBox OIMATHIICHOBBIH MramerpoM 16 MM, qmmHa — 19,4m (momava u 06-
patka), pacxo] TeroHocuTenst — S9kr/4, ynensHble notepu gasinenus — R, = 3611a/m,
ckopocth nBuxkeHus Boabsl — 0,15m/c. ConpoTuBiIeHNE ¢ YY€TOM MECTHBIX MOTEPh —
0,84«kl]a.

2. TpyOoIpoBOI MOMMATUIICHOBBIH auaMeTpoM 25 mm, mumHa — 36M (momaya u 00-
patka), pacXon TerioHocutens — 215kr/4, ynenbHele otepu naBinenus Ry, = 47 Ila/wm,
ckopocth nBuxkeHus Boabl — 0,24m/c. ConpoTUBIICHHE C YY€TOM MECTHBIX MOTEPh —
2,03xI]a.

3. ConpoTUBJIEHUE TEPMOCTATUYECKOTO KianaHa — 2, 7kl]a.

4. ConpoTHBJIEHHE PyUYHOTro OalaHCUpoBOYHOTO KianaHna — 4,2kl 1a.

5. CompotuBnenue termwtocuerunka — 3,2kl 1a.

6. ConpoTUBIICHHE PYYHOTO OAJTAHCHPOBOYHOIO KJIanaHa (KjarmaHa-mapTHepa)
aBTOMATHYECKOIo 0ajaHCUpOBOYHOTO KiamaHa — 16, 1kI]a.

7. ConpoTHBJICHHS B MaruCTpaibHbIX cTosiKax — 4,26k[1a (mogaua u oOpaTka).

8. Comportusnenue terioooMenanka — 20kl 1a (mpoekTHBIC TaHHBIC) U JTOTIOTHU-
TEJILHOTO 000PYI0BaHMS TEIUIOBOTO MyHKTa (TPsI3eBUK, 3 IIAPOBBIX KpaHa, 0OpaTHBIHI
kiamnaH) — 10 5 kI]a.

Cymmapnsie conportuBnenus — 58,33kl 1a.

b. ®akTrueckue apamMeTphl TpyOOIpPOBOIOB

ConpoTHBIICHNE TJIABHOTO IUPKYISIITIOHHOTO KOJIBIIA.

1. TpyOomnpoBo MOJUITHICHOBBIH AuameTrpoM 14 mM, mmmaa 19,4m (momada u 00-
patka), pacxo]| TermoHocutens — S9kr/y, yaensHble notepu aasienus R, = 85TIla/m,
ckopocTh nBukeHus Boasl — 0,22m/c. ConpoTUBICHNE ¢ YI€TOM MECTHBIX MOTEPh —
1,98«klI]Ia.

2. TpyOonpoBo;1 MOMMATUIICHOBEIH quameTpoM 18 MM, ammHa 36 M (mogada u oOpart-
Ka), pacxof TemoHocutens 215 kr/u - yaensHble notepu AaBiaeHus Ry, = 225Tla/wm,
ckopocth nBuxkeHus Boabl — 0,47m/c. CONpoOTUBIICHNE C YY€TOM MECTHBIX MOTEPh —
9,72xlla.

3. ComnpoTHBICHHE TEPMOCTATHIECKOTO KanaHa — 2,7kl 1a.

4. ConpoTHBJICHUE PyIHOTO OamaHCHPOBOYHOTO KianaHa — 4,2kl 1a.

5. ConpoTtuBneHue TermnocuyeTunka — 3,2kl 1a.

6. ConpoTUBIICHHE PYYHOTO OAJTAHCHPOBOYHOIO KianaHa (KjamaHa-apTHepa) u
aBTOMATUYECKOro OaraHcupoBoyHOro Kianana — 16,1kl1a.

7. ConpoTHBIICHHS B MarucTpaibHbIX cTosiKax — 4,26k[1a (mogaua u oOpaTka).

8. Comportusnenue termoooMennnka — 20kI1a (mpoekTHbIE TaHHBIE) U JTOIOJHH-
TEJBHOTO 000PYIOBaHMSI TEIUIOBOTO MyHKTA (TPSI3€BUK, 3 IAPOBBIX KpaHa, 0OpaTHBIHI
kiamnan) — 10 5 kl1a.

CyMmmapsbie conpotuBienus — 67,16kI1a.
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Pacuer ais cekuum 31aHug B ocsax 12—20

B xauecTBe nmpumMepa BBITIOTHEH pacyeT AJis KBapTUPHI B ocsix 12—15Ha BepxHEM
ATaXKe, KOJIBLIO MPUHSTO Yepe3 OTOMUTENbHBINA MPUOOp KOMHATHI B ocsix A —bB, och 12.

Pacuetnsie TermioBbie motepu komMHaThl — 1115BT, Bcex momenieHuii KBapTUPhI —
4470BTt. HacTpoiika TepMOCTaTUYECKOTO KJIalaHa pacCMaTpUBaEMOI0 OTOMUTEIBHOTO
npubopa — 4,mapka knanana — RA-N, muamerp — 15mm. Hacrpoiika pyunoro 6anan-
CHUPOBOYHOTO KJanaHa kBaptupbl — 1,1, mMapka knanana — STAD, quamerp — 20 mm.
Hacrtpoiika kiamana-napTHepa B MOKBapTUpHOM y3iie — 3.4,mapka kinanaHa STAD,
muamerp 20vMm. Mapka aBTromMaTHdeckoro OamaHcupoBouHOro KiamaHa — STAP,
muametp — 20mm. Mapka Terocuetunka — TC-07 k50, nuametp — 15Mm.

Pezynvmamer pacuemos.

A. B COOTBETCTBHM C IPOESKTOM

ConpoTuBiieHHE HUPKYISIMOHHOTO KOJIbIIA.

1. TpyOorpoBox OIMATHIICHOBBIH TramerpoM 16 MM, qmmHa — 17,4m (momava u 06-
patka), pacxof TemioHocutens — 49 kr/4, yaensHble notepu Aasienus R, = 26 Ila/wm,
ckopocth aBmwkeHust Boabl — 0.121/c. ConpoTuBICHHE C YY€TOM MECTHBIX MOTEPh —
0,54kl ]a.

2. TpyOoIpoBoI MOMMATUIICHOBBIH auaMeTpoM 25 mm, umHa — 19M (momavya u 00-
patka), pacxon TerioHocutens — 192xkr/4, ynensHele norepu nasnenus Ry, = 391la/m,
ckopocTh nBrxkeHust Boabl — 0,21m/c. ConpoTHUBIIEHUE ¢ YIETOM MECTHBIX MOTEPh —
0,89«l]1a.

3. ConpoTuBiieHUe TepMocTaTudeckoro kiaamnana — 1,9kl ]a.

4. ConpoTHBJIEHUE PYyIHOTO OaTaHCHPOBOYHOTO KianaHa — 5,76kl 1a.

5. CompotuBnenue termwtocuerunka — 3,2kl 1a.

6. ConpoTHBICHHE PYYHOTO OATAHCMPOBOYHOTO KjamaHa (KianaHa-mapTHEpa) U
aBTOMATHYECKOro 0ajaHcupoBoYHOTO KiamaHa — 13, 1kI]a.

7. ConpoTHBIICHHS B MaruCTpaIbHBIX cTosiKax — 4,2k[1a (momaya u oOpaTka).

8. Comportusnenue termoooMennnka — 20kI1a (mpoekTHbIE TaHHBIE) U JTOMOJHH-
TEJILHOTO 000PYI0BaHMS TEIUIOBOTO MyHKTa (TPsI3eBUK, 3 IIAPOBBIX KPaHa, 0OpaTHBIHI
kiamnan) — 10 5 klla.

Cymmapssie conpotusienus — 51,3%I1a.

b. ®akTrueckue 1uaMeTpel TpyOOIPOBOIOB

CompoTuBiieHHE TUPKYISIITUOHHOTO KOJIBIIA.

1. TpyOOonpoBo I MOMUATUIICHOBBIN AuameTpoM 16 mm, pauHa — 17,4m (mogaya u 06-
patka), pacxof TermwoHocutens — 49 kr/4, yaensHble notepu aasienus Ry, = 60 Ila/wm,
ckopocTh nerxkeHust Boabl — 0,21m/c. ConpoTHUBIIEHUE ¢ YIETOM MECTHBIX MOTEPh —
1,25«I]a.

2. TpyOOnpoBO/I MOJMATHUIICHOBBIN qrameTpoM 25 MM, amrHa — 19M (mogaya u 00-
patka), pacxo[ Teronocutens — 192kr/4, ynenpnsie notepu nasnenus R, = 18611a/m,
ckopocth nBuxkeHus Boasl — 0,41m/c. ConpoTUBICHNE ¢ YI€TOM MECTHBIX MOTEPh —
4 24xkl]a.

3. CompoTuBieHne TepMocTaTiieckoro kinanana — 1,9xkl1a.

4. ConmpoTHBIICHUE PYIHOTO OaTaHCHPOBOYHOTO KianaHa — 5,76kl 1a.

5. ConpoTtuBneHue TermnocueTunka — 3,2kl 1a.

6. ConpoTUBIICHHE PYYHOTO OAJTAHCHPOBOYHOIO KianaHa (KjarmaHa-mapTHepa) H
aBTOMAaTUYECKOro OanancupoBoyHoro kianana — 13,1kl 1a.
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7. ConpoTHBIICHHS B MAaruCTpaIbHBIX cTosiKax — 4,2k[1a (momaya u oOpaTka).

8. Comnporusnenue teroooMennuka 20 kIla (mpoekTHBIC JaHHBIC) W JIOTIOTHU-
TEJILHOTO 000PYI0OBaHMS TEIUIOBOTO MyHKTa (TPsI3eBUK, 3 IIAPOBBIX KPaHa, 0OpaTHBIHI
kiamnaH) — 10 5 kI]a.

Cymmapnsie conpotuBienus — 58,65« 1a.

Pe3ynbTaThl pacyeToB MO3BONISIOT CIIETATh CIIEIYIOIINE BHIBOJIBI.

Jliis cexiuu 3nanust B ocsix 1—12cymMmapHbie THAPABINYECKUE COTIPOTHBIICHUS B
cucteMe oTtorieHus coctaBisaoT 58,33 klla myist mpOeKTHBIX JuaMETPOB TPyOOIpo-
B0/10B B kBaptupe (16 u 25mm) u 67,16kI1a ans pakruueckux TpyodonpoBooB (14 u
18 mm). [ToTepu maBieHHSI B OCTAIbHBIX YaCTSAX CHCTEMbI JICBOW CEKIIMU 3/aHUS
(IMPKYJIAIMOHHBIX KOJIBI[AX) PABHBI JINOO MEHEE YKa3aHHBIX.

s cexuuu 3paHus B ocsix 12—20cymMmMapHbie THIPABIAYECKUE COMPOTHUBICHHUS
B cucTeMe oToIieHus cocTaisatoT 51,39kI1a a1st mpoeKTHBIX AUaMETpPOB TPYOOIpo-
BOJIOB B kBaptupe (16u 25mm) u 58,65kI1a anst dpaktudeckux TpyoonpoBooB (14 u
18 mm). Tlotepu naBiaeHUS B OCTAJIbHBIX YACTSAX CHUCTEMBI MPABOW CEKIMW 3JIaHUS
(UPKYJISIIIMOHHBIX KOJIBIIAX) PaBHBI JTMO0 MEHEE YKa3aHHBIX.

Jlnst aHanu3a GyHKIIMOHUPOBAHUS CUCTEMBI OTOIUICHUS TIPU MAaKCUMAaJIbHBIX pac-
X0JIaX TETUIOHOCHUTEINSI, PACCMOTPHUM TapaMeTpPhl YCTAaHOBJIEHHOTO B WHIIUBUIYajlh-
HOM TEIUIOBOM ITYHKTE HACOCHOTO 000pYI0OBaHUSI.

B kauecTtBe 1MUPKYISIIMOHHOTO HACOCA B MHIMBUIYAILHOM TETUIOBOM ITYHKTE TIPH-
meneH Hacoc Wilo Stratos D 65/1-1Zro xapakTeprCTHKH TIOKa3aHbl HA PUCYHKE 3.

MakcuManbHBIA PacYeTHBIA PAcXof CHUCTEMBI OTOIUICHHUS 3IaHHsI COCTaBIISET
14,2m3/4 (mpoextHbie nannbie). Hacoc Wilo Stratos D 65/1-186ecnieunt mupKyisi-
IIUI0 Takoro pacxoja (mpu paboTe OJHOTO HACOCAa B OJHOCKOPOCTHOM DPEKUME HITH
sHeprocOeperaroieM pexxume), odecreunBas Harmop 8,5M, TO ecTh IPH CONMPOTHUBIIC-
Hun cucteMbl 85 klla, 4To BBINIE MAKCUMAILHOTO pacdyeTHOTO 3HaueHus 67,16kl1a.
Taxum 00pa3oM, yCTaHOBIIEHHOTO Hacoca JOCTATOYHO JJisi pabOThl CUCTEMBI OTOILIIE-
HUS C (PAaKTHYECKUMH JUaMeTpaMu TPyOOIIpOBOIOB.

Taxxe ciaemyer OTMETUTh, 4TO (haKTHUUECKH MPUMEHEHHBIC UaMeTphl TpyOompo-
BOJIOB B OOJIBIIEH CTENEHU COTNACYIOTCA C PEKOMEHAALMAMU MPOU3BOAMUTENEH IO-
JUMEPHBIX TPYOONPOBOJOB MO MapaMeTpaM ONTHUMAIbHOW pacyeTHOH CKOPOCTH
JBYDKEHUS BOJIBI M YACTBHON TIOTEPHU JAaBIICHUSI HA TPEHHE, YeM TIPOCKTHBIE 3HAUCHHS.

XapakTepuctuku Ap-c (nocrosn.) XapakTeprctuku Ap-v (nepemen.)

0 1 2 3 4 5 6 mfs 0 1 2 3 4 5 6 mfs

Him Wilo-Stratos-D 65/1-12  |P/%Pa  H/m | 7 |wilo-Stratos-D 65/1-12  |P/kPa
| 1~230V - DN 65 [ 1~230V - DN 65
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Pucynok 3 —Xapaxmepucmuxu nacoca Wilo Stratos D 65/1-12
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IIpoBepka BHEIIHNX aBTOPUTETOB TEPMOCTATHYECKHUX KJIANIAHOB

Cnengyer OTMETUTb, YTO YMEHBIIEHHE AMUAMETPOB TPYOOIPOBOJOB MPUBOIUT K
YBEJIMYCHUIO THAPABINYCCKAX COMPOTUBICHUHN ¥, KaK CIEACTBUE, YMCHBIIICHUIO aB-
TOPUTETOB TEPMOCTATUUECKUX KJIAIAHOB.

BHenrauii aBTOpUTET TEPMOCTATHYECKOTO KianaHa (aBTOPUTET B CHCTEME TPY-
OOMpPOBOIOB) — JOJS MOTEPh JABJICHHUS HAa MAaKCHMAJIBHO OTKPBITOM TEPMOCTATH-
YECKOM KJIalmaHe OT PacroJiaraeMoro JaBJICHUS PETyIUPYyeMOTO YIaCTKa CUCTEMBI
BOJSIHOTO OTOTUJIEHUS. YYaCTOK CUCTEMbl OTOIUICHHS, Ha KOTOPOM TE€pMOCTaTHye-
CKHMH KJIallaH OCYIIECTBIISIET PETYJIUPOBKY pacxo/ia TeINIOHOCUTEISI, Ha3bIBAIOT pe-
rynupyeMmbiM. OH BKIIIOYAET TPyOOMPOBOABI C OTOMUTENBHBIM MPUOOPOM U apma-
Typoii. B cucteme oTOmNIEeHUS TAKUM YYaCTKOM SIBIIIETCS JIMOO BCS cHCTeMa, MO0
€€ 4acTbh, B KOTOPOW aBTOMATUUYECKU MOJJAEPKUBACTCA MOCTOSHHBIN nepenaj 1aB-
nenus [1].

BennuuHa BHENIHEro aBTOPUTETA TEPMOCTATHUECKOTO KilaraHa ONpeAeisieTcs Kak
OTHOIIIEHUE TIepernaja JaBIeHU B TEPMOCTATHIECKOM KIIAlTaHe K O0IeMy mepenaay
JaBJICHUHN B CUCTEME BOASHOTO OTOIJIEHUS UJIM B TOW YaCTU CUCTEMBbI, B KOTOPOIl aB-
TOMAaTUYECKU MOJJICPKUBACTCS 3aJaHHBIN Iepenaj AaBlieHUuU. PekomeHayercs moa-
JEp’KUBATh 3HAUEHHE aBTOPUTETA HA KAXJIOM KJalaHe JIBYXTpYOHOU CUCTEMBbI BOJIS-
HoTro oTorieHus B uHTepBasie oT 0,310 0,7 [1, 4, 5].

BoInonHUM NpoBepKY BHEUTHUX aBTOPUTETOB TEPMOCTATUUECKUX KJIANIaHOB.

Pacuer 1Ji1 KBapTHUPBI B CEKIMH 31aHUs B ocsix 1-12

Pezynomamui pacuemog asmopumemos.

A. B COOTBETCTBHM C IPOESKTOM

ConpoTuBiieHHE TepMOCTaTHUecKoro kiamnaHa — 2, /klla.

CymMapHBbI€ COMTPOTUBIICHUSI IOKBAPTHPHOU cuctembl — 12,97kl 1a.

Buemnuii aBTopuTeT TEpMOCTaTHYECKOTO KianaHa —a = 0,2.

b. ®akTrueckue apamMeTphl TpyOOIpPOBOIOB

ComnpoTuBIIEHHE TJIABHOTO MUPKYJISIIUOHHOTO KOJIBIIA.

ConpoTuBiieHHE TepMOCcTaTHUecKoro kiamnaHa — 2, /klla.

CymMapHbI€ COMPOTUBIICHUS MMOKBApTUPHOU cuctembl —21,8kI]a.

Buemnnuii aBTOpuTeT TEpMOCTaTUUECKOTO KitamaHa —a = 0,12.

Pacuer 1Ji1 KBapTHPBI B CEKIMU 31aHus B ocsix 12—20

Pezynomamui pacuemos asmopumemos.

A. B COOTBETCTBHU C IPOESKTOM

ConpotuBiienue TepmocTatTuueckoro kiamana — 1,9xkl1a.

CymMapHbI€ COMTPOTUBIICHUSI TOKBAPTHPHOU cuctembl — 12,2%I1a.

Buennuii apTopuTeT TEpMOCTaTUUECKOTO KitarmaHa —a = 0,15.

b. ®akTrueckue apamMeTphl TpyOOIpPOBOIOB

ConpoTuBIIEHUE TJIABHOTO LUPKYJSIUOHHOTO KOJIbIIA.

CompotusiieHne TepmocTaTrndeckoro kinamana — 1,9xkI1a.

CyMMapHbI€ CONPOTUBIICHUS TOKBApTUPHOU cuctembl —16,35kI1a.

Buemrnuit aBToputet TepmMocTaTuueckoro kianana —a = 0,116.

3aki0oueHue

[Tpu MOHTaXke€ CHCTEMBI BOJSHOTO OTOILICHUS PACCMATPUBAEMOTO J0Ma TMOKBap-
TUPHBIE BETBU CHUCTEMBbI OTOIUIEHHS OBUIM CMOHTHUPOBAHBI MMOJIUAITHICHOBBIMU
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TpyOonpoBoaamu quameTpom 18 X 2,5um u 14 X 2MM BMECTO MPOEKTHBIX 25 X 3,5vMm
n 16 x 2mm. PacueTsl moka3ainu, 4TO YCTAaHOBJICHHOT'O HACOCA JOCTATOYHO JIJIsl pabo-
ThI CUCTEMBI OTOIUICHUS ¢ (DAKTUIECKUMU JUaMETpaMu TPyOOIPOBOJIOB.

OmHaKo clneayeT OTMETUTh, YTO YMEHBIIIEHUE TUAMETPOB TPYyOOTIPOBOIOB MPHBE-
JI0 K YBEIMYCHHIO THAPABINYECKUX COTIPOTUBIICHUH U, KaK CIEICTBUE, YMECHBIIICHUIO
aBTOPUTETOB TEPMOCTATUYECKUX KJIamaHoB. B paccMarpuBaeMoM citydae TpOEKTHBIC
3HAYCHUS aBTOPUTETOB TEPMOCTATHUECKUX KianmaHoB a coctaBimsumm 0,15...0,2u He
BXOJWJIM B PEKOMEHIyeMbli nuamna3oH. B (axkTudeckn CMOHTHPOBAHHOHN CHCTEME
OTOIJICHUSI ABTOPHUTETHl TEPMOCTATUYECKUX KIIAMAHOB @ CHU3WJIUCH J0 3HAYCHHMA
0,116...0,15.CneacTtBueM yMEHBIIICHHUS aBTOPUTETOB SIBJISIETCS CHIDKEHHE d(Pdek-
TUBHOCTU PETYIUPOBAHMS CUCTEMOU OTOTUICHHMSI, TO €CTh CHUKAIOTCS BO3MOKHOCTH
110 SKOHOMHH TETUIOBOM SHEPTHUH.
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