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HccnenoBanue ruipaBaInvecKuX CONPOTUBIEHUNH MPUOOPHBIX Y3J10B U3 MeIHBIX TPYO
€ TPeXX0AOBBLIMH U NMPOXOIHBIMH TEPMOCTATHYECKUMU KJIAIAHAMU

AHHOTAIMA

B coBpeMeHHBIX 37aHHSX TIPHUMEHSIOT BEPTHUKAJIBHBIE W TOPHU3OHTABHBIC CHUCTEMBI
OTOIUJICHHSI C UCTIONB30BAaHHEM YHH(DUIIMPOBAHHBIX MPHUOOPHBIX Y3IIOB ¢ O0BS3KON M3 MEHBIX TPYO
W COBPEMEHHOH 3aropHO-peryIupyIollel apMaTypoid. B pabore skcriepuMeHTaibHO ONpeeistoTest
MOTEPH JABJICHUS B TIPHOOPHBIX y371aX OAHOTPYOHBIX CHCTEM OTOIUICHHMS ITPU Pa3THIHBIX TTO3UIHSX
PETYIMPOBAHUS PACXO/A TETUIOHOCUTEIIS TPEXXOJOBBIMU M TIPOXOIHBIMU KJTAITaHAMH.

KnawueBbie cioBa: mpuOOpHBIN y3ell, MeTHbIE TPYObl, TEPMOCTATUYECKUI KIamnaH,
MPOXOJJHOM KJIamaH, MpUBEIEHHBIH KO3 PHIIMEHT MECTHOTO COTPOTHBIICHHS.

B coBpeMeHHBIX 3/aHUSX MPUMEHSIOT KaK BEpTUKaJbHbIC, TaK M TOPH30HTAILHEIC
cucrembl ororuieHus. s 3hdexTHBHON pabOThl 3THX CHUCTEM JOJDKHBI OBITH HCIONB30BAHBI
BBICOKOTEXHOJIOTHYHBIE TEINIOBOE U HACOCHOE 000pYyI0BaHMS, TEPMOPETYIHUPYIONIas apMaTypa
U TPYOBI C JUIMTETBHBIM CPOKOM CITYKOBI, K KOTOPBIM OTHOCSTCS MeJHBIE TpyOBl. KpoMme Toro,
3TH CHCTEMBI JOJDKHBI OBITh HHAYCTPHUATIbHBIMU, C YHH(PHIIMPOBAHHBIMU MPHOOPHBIMU Y3JIaMH
W TEPMOPETyIUPYIOIIMME KianaHaMu. [IprMeHeHHWe YHUGUIMPOBAHHBIX Y3JIOB YIIPOLIAET
pacuer M YCKOpSIET MPOIECC W3TOTOBICHUS TPYOHBIX 3arOTOBOK M COOPKH YKa3aHHBIX CHCTEM.

Pacuer coBpeMeHHBIX TNPHOOPHBIX Y3JIOB C 3apyOGKHBIMH TEPMOCTATHYECKHMH
KJIallaHaM# TI0 OTEYECTBEHHBIM CIPAaBOYHHKAM JTMOO0 HEBO3MOXKEH, JTMOO HE OIMUCHIBAET BCEX
WCXOJHBIX JAaHHBIX, TO3BOJSIOIMIMX C IOHMMAHHEM BECTH HEOOXOJHMMBIC pacdeThl METOIOM
XapaKTePUCTUK COMPOTUBIICHUS. BBIXOJOM W3 cO3AaBIIErocs TONOXKEHUS MOTYT OBITh
9KCTICPUMEHTANIbHBIE  HMCCIIEAOBAHMS, KOTOPhIC MO3BOJIHMIM Obl TONYYHTh CyMMapHbBIC
XapaKTePUCTUKU YHU(PHUITUPOBAHHBIX MTPUOOPHBIX Y3JIOB.

I'unpaBiaryeckoe cONMpoOTHBIICHHE YHH(PHIIMPOBAHHBIX MPUOOPHBIX Y3JIOB CKIIAJBIBACTCS
W3 OTIENbHBIX COMPOTHUBICHUH NPSMBIX YUYACTKOB TPYO, MECTHBIX CONPOTHUBICHUH BIIEMEHTOB
y3la ¥ CONPOTUBJICHUH TEPMOCTATHYECKMX KIAMAHOB MPHU Pa3IMYHBIX MO3HIHUAX
peryIupoBaHusl.

[orepu naBieHus B MPUOOPHBIX Y371aX MOXKHO OMPEACIUTH Mo (hopmyIie:

_ 2
Dpyxﬂa - Syxﬂa G ! (l)
rae G — pacxon BosI, Kr/4;
S — XapaKTePUCTUKA THIPABINYCCKOrO CONMPOTUBIICHHUS Y374, YUWTHIBAIOLIAS MOTEPH

y3aa
JIABIICHHS KaK HA TPEHHE, TAK ¥ B MECTHBIX COMPOTHBICHMSIX, I1a/(kr/4)?, KoTOpast BKIIOUaeT B ceOs
XapaKTepPUCTHKH COMPOTUBICHHUI TMOIBOJOK K MPHOOPaM M 3aMbIKAIOIIEr0 y4acTka, MO3TOMY HX
JUIMHBI HE CJIEAYET YUNTBIBATH ITPH ONpEIeICHUHN [UTHHBI dTaXKe-CTOsIKA.
Cornaco [1]:

I
Syxﬂa:Pyz)>(d_>4+éz):Pyo>znp’ (2)
B

rae | — ko3 uIreHT ruapaBIMIecKoro TPEeHHUS.
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JIsst MeHBIX TPYO MpH TYypOYJICHTHOM JIBHIKEHUH, COTIacHo [2, 3]:
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3necs Re, = — (haxTHueckoe uncno Peitnonbaca;
IgRe .
b=1+ ¢ — YKCII0 MOI00US PSKUMOB TEUCHUS BOJIBI;
IgRe,,
Re = 500d; — gucno Peiinonbaca, COOTBETCTBYIOIIIEE HAYally KBaJpaTHYHON OOJIACTH
K6 K3
TUAPABINYCCKUX COHpOTI/IBHeHI/Iﬁ npu Typ6YJ'IeHTHOM JOBHXXEHHU BOJbI,
K, =10x0 ® -~ ko>Q(QMUHEHT  DKBMBAJEHTHOH  (PaBHOMEPHO-3EPHUCTOI)

IIEPOXOBATOCTH, M;
U — KkuHeMaTHuecKas BS3KOCTh BOsl, M7/c. Ilpu Temmeparype Bomsl 70°C

u X0° = 0,415, m7c;
| — pmuna Tpy6onposona, M;

d

V4 yp — HPHBCICHHbII KO3((HUITUEHT MECTHOTO COMPOTUBIICHHUS IIPUOOPHOIO y3J1a;

3 — BHYTPEHHHH TUMaMeTp TPYObI, M;

Z —xo3hdUIHEHT MECTHOTO CONPOTUBIICHUS;

P

yo
1kr/a, ITa/(kr/4)?, KOTOPOE OMPEaENIETCS KAK:

— YACIBbHOC THUAPOAWMHAMHNYCCKOC OABJICHHE, BO3HHUKAIOMICC IIPU pacxXxod€ BOALI

P = G
" 36007 x2p° X >l

(4)

Ecmm npu ruapaBmdecKMX pacdeTax CHUCTeM OTOIUICHWSI NPHHATh IUIOTHOCTh BOIBI —
I mocTosiHHOM, TO B aBTOMOJICNTBHOM 0OJACTH, TJIe IMEET MECTO YCTOWUMBBIA TYpOYJICHTHBIN PEKIM,

3HAYCHMS Py 5 |_ 1 SMOTYT ObITh OIPEIENIeHBI KAK IIOCTOSIHHBIE /TS 33/IAHHOTO IMaMeTpa Tpyo:
dB
dz, MM 13 15 20
Py, Tal(xr/a)? 22,8640 12,840 4%0*
| /dg, 1Im 4,6 1,52 1,188
S, Ma/(kr/a)? 105,1440* 19,4560 4,75340*

r7ie S—XapaKTepUCTHKa CONPOTUBIICHUS Y4acTKa TPyOOIpoBo/a.

VYuureiBass TOT (akT, YTO NPHOOPHBIA y3€l COCTOMT W3 HECKOJBKHX OJH3KO
pacCIONOXKEHHBIX (AacOHHBIX YacTell W TEpPMOPEryIUpPYIONEH apMaTypbl, TPHBEICHHBIH

K03 pULIMEHT MECTHOTO CONPOTHUBIICHHUS Z up Y3714 OTPEJIENIACTCA SKCTIEPUMEHTAIbHBIM ITyTEM.
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3HaueHus an MPHOOPHBIX Y3JI0B OJAHOTPYOHBIX CHCTEM OTOILICHHS W3 MEIHBIX TPYO

MpPH  Pa3IUYHBIX MO3MIUAX PEryJUPOBAHUSA pacxoja TEIUIOHOCHTEIS C HCIOJIb30BAHHEM
TPEXXOMOBbIX M IPOXOJHBIX KJIAIaHOB IOJYYCHBI OKCIEPUMEHTAIBHBIM METOJOM B
nadoparopuu TT'B K['ACY, pe3ynbrathl npencTarieHsl B Ta01. 1 u 2.

Tab6muna 1

Z np IIpU Ppa3JINIHBIX MO3ULHUAX PETYIUPOBAHUA TPEXXOJ0BOI'O

TepMOCTaTHYECKOro KiaanaHa tuna «MX03 3/4 KV 4»

<

o

Sexus 0 1| 3 5 | 7] 9 0 | %
YHUQHUIUPOBAHHOTO y3J1a T

g

0 15 30 45 60 75 90 %

iy

1 2 3 4 5 6 7 8 9 10

150

1 ¢ 232 | 260 280 | 300 | 26,0| 225 | 155
100 260
Paauarop “Sira GROUP”
2| _ 323 |328| 337 | 380 |265| 184 | 17,14
100 275
Panmarop “Sira GROUP”
3|2 ] 211 | 230 240 | 360 | 225| 190 | 130
100 260
Kougektop “KOHB-500"
4* a

190

] 27,43 | 30,0| 31,65 | 37,49 | 36,7 | 20,65 | 16,66

100 275

Konsekrop “KOHB-500"

*- Tpexx0J0BOH TEpPMOCTATHYECKUH KianaH padoTaeT KaKk CMECHTENbHBIH, a B OCTAIBHBIX CIydasX —
KaK pacrpeenuTeabHbIN KIanaH
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Tab6nuna 2

Z np IIpU PA3JINIHBIX IMMO3UIHUAX PETYIUPOBAHUSA MPOXOIHOTO

DcKu3 yHUPHLEPOBAHHOTO KJIanaHa ¢ TepMocTaTHieckoii ronoskoit [EPLI-JIU3AVH
y31a «MHWHI»
* 1 2 3 4 5 Homepa
6,5 12 16 20 24 28 I'pamycer
1 2 3 4 5 6 7 8 9

B
-

o
500

7,56 7,5 7,3 6,9 6,3 55

—
100 275,

Pajuarop 2x-psitHblid
thna “l'apmonus™

400

2* 1839 | 174,88 | 99,22 | 832 | 70,5 | 6537

310 320
Paguarop “PURMO
Compact” mun CI1

*- Tepmocratraeckuii knaman TS-90 yriosoi, cnenuansupiii 1/2° 15, Tapauryp noakitogenns I'EPLI-
2000. Y3en noakinrodenus ¢ Oaiinacom 1/2° G3/4 (Homep 3akaza 1717301).

W3 Tabmuupl 1 BHIHO, YTO TMpUBEACHHBIA KO3(QQUIMEHT MECTHOTO CONPOTHBIICHUS
npuOopHOro ysna — (u, 3aBUCUT OT CTENEHU OTKPBITHS TPEXXOJOBOrO TEPMOCTATHYECKOTO
KJIalaHa U OT KOHCTPYKI[MM OTONUTENbHOro mpubopa. (,, MMeeT OomblIoe 3HaueHHE B TOM
cllydae, KOrjia pydka TPEXXO0JOBOTO TEPMOCTATUYECKOTO KJlalmaHa HaXOAMUTCS B MOJOKEHUH 5,
COOTBETCTBYIOIIEM 45 rpagycam.

B 53TOM MONOXKEHUH TPEXXOAOBOM TEPMOCTATHUUECKHM KIJalaH BBINOJIHAET Kak
pachpeienuTeNbHyl0, TaK M CMECHUTelIbHYI0 (QyHKOuH. OJHAKO, 3HAYCHHE TPHBEACHHOTO
K0d(dHIMEeHTa MECTHOIO CONPOTHBIEHUS HPHOOpPHOro ysna (,, CTAHOBHTCA OOJBIIE B TOM
cllydae, KOTJIa HACTPOMKA KialaHa COOTBETCTBYET BBITIONHEHUIO CMECHUTENBbHON (PYHKIUH, YTO
JIOJDKHO OBITh YYTEHO IMPH ONpeIeiIeHIH IOTePh JaBICHHS B TPUOOPHBIX Y3/IaX U3 MEIHBIX TPYO.

Takum 00pa3zoM, Ha OCHOBE MTPOBEICHHBIX MCCIEAOBAHUN TPECTABIISIETCS] BO3SMOXKHOCTh
ONpEeTUTh MOTEPU JABICHUS B YHU(DUIIUPOBAHHBIX MPHOOPHBIX y3JIaX C TPEXXOJOBBIMHU M
MPOXOJJHBIMH TEPMOCTATUIECKUMH KJIanlaHaMH QUPMBI «Herz».
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Study of hydraulic resistance of heating appliances made
of copper tubes with three-way faucets and ther mostatic valves

Resume

Modern hegting systems have ever-changing thermal conditions during operation. New
standards of design, solutions, materials and congtruction of pipes and shut-off and control valves
used today in heating systems are developing these complex dynamic systems. In these
circumstances the experts and designers must possess a variety of data and specific applications of
maodern control valves used in standardized units from pipes of different materials and properties.
The calculating method for one-pipe heating systems based on the characteristics of the unit's
resisance is not adequately provided with the experimental data and can be used only for sted pipes.
Meanwhile, various types of pipes have different mechanical, hydraulic and operational
characterigtics, which have different effects on the processes of hydrodynamics and the distribution
of heat flow in the heating system. A significant influence on these processes is provided by using of
thermodtatic valves of various designs and hegating appliances of foreign firms.

The present paper performs the results of experimental determination of the reduced
resistance coefficient of heating appliances with the copper pipes. The test results are given at
the different positions of flow controlling armatures with using of three-way valves and one-
way valves, produced by the «Hertz» company. These data are important for designers and
expertsin thefield of heating.

Keywords: heating appliance, copper pipes, thermostatic valve, pass valve, reduced
coefficient of local resistance.
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