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HCC.J'[EJ]OBRHHE rHAPaBJIHYCCKHX XapaKTepHCTHK yHHCl)P[HHpOBaHthX y3JjopB
IIOKBApPTHPHBIX CHCTEM OTOIIJIEHHA H3 MEJHBIX prﬁ

AHHOTANHA

OddextaBHoCTs paboThl MOKBAPTHPHBIX CHCTEM OTOIUICHHS 3aBHCHT OT crocola
NOJKTIOYCHHS  OTOIMHTEIBHEIX — OpHOOpoB.  JIIS  NMOKBapTHPHBIX  CHCTEM — OTOIDICHHS
HCTIONB3VIOTCA TPHOOPHBIE Y37BI CO CHEMHATBHOH apMaTypoll ¢ 3aMBIKAIOTIMM  YYaCTKOM
BHYTPH KOpIyca H NMPHOOPHI CO BCTPOCHHBIMH TEPMOCTATHUCCKHMH Kiananamu. B paGote
SKCIEPHMEHTAIIBHO OIPEAC/IOTCS THAPABIMUCCKHE XapPAKTEPHCTHKH TAKHX Y3JI0B, KOTOPEHIS
MOTYT VUHTHIBATBCA TIPH pacyeTe TOKBAPTHPHEIX cHCTeM oToIUleHHS. llomydieHHBIE NaHHBIE
BasKHBI [T TPOSKTHPOBIIHKOB H CTIEIHATHCTOR B 0OJIACTH OTOTUICHHS.

KmodeBble  cioBa:  OpuUBSACHHBIH — KO(DGHIHCHT  MECTHBIX  CONPOTHBICHHH,
TEPMOPETYIHPYIONIAS apMATYpa ¢ OafmacoM, KOIIEKTOPHEIE H TPHOOPHBIE V3BT H3 METHBIX TPVO.

B MYHHIHIIAIGHBIX MHOTOJTAMKHLIX KHJIBIX 3JaHHAX HaYaId IPHMCHATE ITOKBAPTHPHLIC
CHCTEMBI OTOTUIEHHA ¢ MOAKTFOYCHHEM K BEPTHKAIBHBIM CTOIKAM, PACTIOIOKEHHBIM B JICCTHHUHO-
J'[Hq)TOBOM xowe. B MecTax MOJAKTIOYCHHA HAa KAKJTOM HTaXKE YCTAHABIHBACSTCH METATTHUSCKHH
H_I]{a(b C KOUVICKTOPHBIM Y3JIOM, KY[Aad BOIMOMKCH JOCTYII COTPYIHHKOB CHy}K6£I OKCIUTYaTalluH.
HOKBapTHpHaH CHCTCMA OTOIUICHHA JACT BO3MOKHOCTD IIOJIHOT'O OTKIIOYCHHA CHCTCMBI B OTAC/IBHO
B3ATOH KBapTHPE U YCTPAHCHHA aBaPHH WIIH PEKOHCTPYKIHH CHCTEMBI, HE BIHAS HA JPYTHX
HOTpC6HT3.H€ﬁ, a Tarke obreryacTed PETY/MPOBKA OTOIUICHHA 3JaHHA. HOKBapTHprIe CHCTCMBI
OTOIUICHHA ORIBAIOT JIVUHCBLIC, IICPHMCTPAJIGHBIC H CMCIIAHHEIC. TPYGLI MOTYT OBITh
MPOTOXKEHEI B rocl)pe, B CTSDKKE TOJIA, B MPOCTPAHCTBE MOANIMBHOTO TMOTOTKA H B H_ITpEl6aX.

B COBPCMCHHBIX MHIBIX 3JAHHAX MACCOBOIC CTPOHTCIILCTEA TCIUVIOIIOTSPH KBAPTHPLI
HeBeJHKH. B cBs3u ¢ oTHM MOKBAPTHPHAA CUCTEMA OTOIVICHHA pacCYHTaHa Ha HeGOJ]I;]J.[yIO TCIVIOBYIO
HaTrpy3Ky, YTO MO3BOITICT HCTOVTB30BATH pr6]31 MaJlbIX THaMETPOB. HOSTOM'y Oonee pactpocTpaHcHa
CEpPEITasg MPOKJIagKa pr6]31 B m(l)pe B KOHCTPYKIIHH TTOJMA. Taxkas MPOKTIAaKa pr6 TMO3BTHT TIPH
ABAPHAX IIPOH3BCCTH 3aMCHY IMOBPCHKIACHHOTC YIaCcTKa Ge3 BCKPBITHA KOHCTPYKIHHA I1QJ14.

B MOKBapPTHPHBIX CHCTEMAaX  OTONINCHHA PEKOMEHIAYETCA MNPHMEHATH METHBIC,
METATUTOTIOTHMEPHBIC TPYGBI, BBIMMOTHCHHBIC H3 CIIHMTOr0O IMOJHITHICHA, TaK KakK OHH II0
CpaBHCHHIO CO CTaJIbHBIMH TPYGaMH HE IMOAZAI0TCH KOPPO3HH, HMCIOT INIAJKYIO BHYTPCHHIOIO
MMOBSPXHOCTD, y,[[OGHI:I A1 MOHTaKa H T.A. I[J'Lﬂ IMOKBAPTHPHEIX CHCTCM OTOIUVICHHA
HCTIOIB3YETCA CIICITHATIBHAA apMaTYPa € 3aMBIKAKOIITHM YUaCTKOM (GaﬁHaCOM) BHYTPH KOpITyCa
3TOH apMaTypEL HeOGXOI[HMO HMCTE B BHAY, YTO B CHCTEMC C 3aMBIKAIOIIHM YYACTKOM JaiKC
IIPH IIOJHOCTBKO OTKPLITOM BCHTHIIC YCpPE3 HpH60p HJCT JIMIIb YaCTHYHBIA IMOTOK, OCTAaJIBHOC
HAST 4YEpeE3 3aMBIKAIOTIHH YHacTOK. KpOMe TOTO, B MOKBAPTHPHBIX CHCTEMAaX OTOTUICHHSA
IIPUMCHAIOTCA OTOIHTC/ILHEIC HpHGOpBI CO BCTPOCHHLIMH TCPMOCTATHUCCKHMH KIallaHaMH.
1IaLue BCCTQ BCTPCHACTCA HHMKHCC IMOJKIIOUYCHHES HpH60pOB K TPYGaM ¢ IMOMOIIBEY
CIIEITHATTBHBIX Y3JI0B. Hz-3a HEXBATKH MpocCTpaHCTBa B ]J_[Ka(l)y KOJ'IJ'IGKTOpHBIﬁ Y3€II COCTOHUT U3
OIH3KO PACTIONMOYKEHHBIX q)HJ'[BTpEl, PETYIIHPOBOUTHOTO BEHTHIIA, GaﬂaHCI’[pOBO‘IHOFO KJIaraHa,
OTBOOOB, TpOﬁHHKOB H YYacTKOB TPYGOHPOBO,[[OB, KOTOPLIC OQKA3bIBAIOT BIHAOHC JAPYI Ha
Apyra. HpH 3TOM CYMMAapHBIC TOTEPH JABICHHI MOTYT OBITh HE PaBHBI CYMME TIOTEPH
JAaBJICHHSA, BBIYHCIICHHBIX OTJACIIBHO T KaXA0Ir0 SJICMCHTA.

HOTepH JABJICHHA B HpHGOprIX H KO/UICKTOPHBEIX Y3JIaX IIOKBAPTHPHLBIX CHCTCM
OTOTNEHHA MOXKHO OTIPEACITHTD IO (l)opMyHe:

APVJIZG :Syym'GZ: (1)
rac G- pacxoa BOALL, KD’(‘-I, Sygm — XAPAaKTCPHCTHRKA T'HAPABIHYCCKOIC COIMMPOTHBICHHA Y3/1a,
YUHTEHIBAIOMIAA IIOTCPH KaK Ha TPCHHE, TAK H B MCCTHLIX COIIPOTHBIICHHAX, Haf((KD/‘-I)Z.

Sy;:za :Pyc) ' gnpa (2)
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:ﬂ — VACJIBHOC THAPOAHHAMHUYCCKOC NABJ/ICHHC, BO3ZHHKAIONICC IIPH pacxoic
® 0 pd)

sogsl 1 xrfu [4], TTa/(kr/u) éﬂp:[;}l +Z§J — TIPHBEACHHBIH KO3(HIHSHT MECTHOTO

COIIPOTHBIICHHS Y3J1a; di — NpHBEACHHBIH Koo(hpunneHT rHpapHyeckoro Tpenus [4]; d, u /7 —
3

BHYTPCHHMH JIHAMETp H JUTHHA V9acTka, M; ¢ — cymMa Ko>(HIHEHTOR MECTHBIX

COTIPOTHBIIEHHI Ha YIacTKe; O — CPETHSA IIOTHOCTh BOABL, KI/M .

3HaueHud &, NpHOOPHBIX H KO/UICKTOPHBIX Y3JIOB MOKBAPTHPHBIX CHCTEM OTOIUICHHMS H3
MEAHBIX TPYO IIPH PazHBIX YPOBHSX HACTpos OaJaHCHPOBOYHBIX KIAIIAHOB H IPH Pa3IHYHBIX
TIO3HITHAX PETYTHPOBAHHA PACXO/a PETYIHPYIOTIHMH BEHTHIAMH TOTYUYEHBI SKCIEPHMEHTATHHBIM
MeTogoM B naboparopun TI'B KUACY u npeactasnenst B tabrmiax 1, 2, 3.

B tabmue 1 npuBencHB! 3HAYCHUS &, U1 IPHOOPHEIX y310B ¢ pagHaTtopoM «PURMO» co
CXEMaMH COSTHHEHHSI «CBEPXY-BHH3» H «CHH3Y-BHH3». Kak BHIHO W3 TaOIHIEL 3HAYEHHS &, TIPH
PasTHYHEIX 000POTAX TMITOKA BEHTHIIS TBOHHOH PETYITHPOBKH MAaJio OTIHYAIOTCS JIPYT OT JAPYTa.
Huxmce GokoBoe mommoucHde paguatopa «ROVALL» k 1pydaM uepe3 YeTHIPEXXOMOBOMH
KIANAaH ¢ GaHIacoM OKa3bIBACT YBEIIMUCHHE 3HAYCHHUS &, IIPH PEryHpoBaHHH KianmaHoM TC-1,
YTO JODKHO OBITh VITEHO TPH OMPEETICHHH MTOTEPH AABTICHHUSI.

Tatnura 1
&yp TIPH PA3IHYHEIX 000POTAX IITOKA
PETYIHPYIONIETO KIalaHa
No DCKHU3BL IPUBOPHBIX U 0BOPOTEH
- KOTTEKTOPHEIX y3I0B qakppito | 1 | 2 [ 3 | orkpmTo
X0 IMITOKA, %
0 25 50 75 100
Paduamep “PURMO™
1 3,033 3,935 4,2948 3,4577 -
2 5,0745 5,03 4,8765 4,933 i

210 483 210

3 ' |75 104,799 75,4 54,94 24,72 25,12
& d18

- 860,4 138,386 73,21 74,06
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Tatnuua 2
&p TIPH PA3ITMYHBIX TIO3MIHSX PETYIHPOBAHHS KIIaraHa
¢ TepmocTatideckoil romoekoit [ EPI-AA3AWH «MITH »
o Howmepa
No Ockmu3 IpHOOPHOTO yaIa * ‘ ] | 3 ‘ 3 | ) | 3 E
['panycrt é‘r
6,5 12 16 20 24 23
=
— B
1 1111,7 920 377 291 359 | 361,8 | O a
H =
=
Q
=
B
2 3205,5 2742 | 11875 | 3892 | 3489 | 349,6 8 a
=
Q
Tabmnuna 3
fnp TIPH PA3NAIHEIX MO3HITIX PYIKH VIIPABISHHA =
S
HaTaHCHPOBOTHOTO KIAlaHa EL
N KIS Howmepa mosmmi 2
h cOOpPHOTO KOMIEKTopa E
I 2| 3 (4] 5 |6 7 |8 9 |8&
&,
5
1 397 | - | 2506 | - | 1793 - | 1384 | - | 1182 | 1
2 117 | - | 1066 | - 87.5 - 76,4 - 73,6 | 2
3 65,9 | - 62,8 - 62,8 - 61,8 - 60,7 | 3

Taxum 06pa30M, HOJIVHCHHBIC 3HAUCHHA IIPHBCIACHHBIX KOB(I)(I)HI.[H@HTOB MCCTHBIX

COHpOTHBJ'IGHHﬁ - §MP A pacCMOTPEHHBIX V3II0B MOTYT OBITH HCITONTB30BAHBI IpH pacyeTe

MMOKBapPTHPHBIX CHCTEM OTOIJICHHSA H3 MEIHBIX TPY6

o =
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Study of hydraulic characteristics of standardized units
of apartment heating systems with copper pipes

Resume

Apartment heating system makes it possible to turn off the flat from the central heating
system in a high-rise building. This makes it possible to eliminate the accident or to reconstruct
heating system without affecting other users. Such system also allows to usc the individual
devices for control of heat transfer and measurement of heat consumption for each apartment
scparately. For apartment heating systems can be used special valves of the reinforcement and
the collector node. Thus, in the apartment heating systems may use different piping components
of heating appliance with different connection schemes heaters and pipes made of different
materials. For hydraulic calculations of this system it is important to know the coefficient of
hydraulic resistance of heating appliance and collector nodes. Since local resistance of
individual clements 1s located close to cach other, the overall resistance of the node cannot be
equal to the sum of the individual elements. It is also unknown how the resistances of the nodes
changing at different tuning levels of balancing valves and at different positions of valves
control the flow of heat transfer agent. The coefficients of local resistance of heating appliance
and collecting nodes of heating system of copper tubes with different tuning levels of balancing
valves and at different positions of valve control the flow of heat transfer agent are obtained in
KSUAE laboratories and can be used in the calculation of such systems.

Keywords: reduced coefficient of local resistance, thermostatic valve with bypass,
collector nodes and heating appliances of the copper pipes.
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