[naBHas Texnopnep>xka CtaTtbu

HacocHo-cmecuTtenbHbin y3en VALTEC COMBIMIX. Wgeonorus oCHOBHbIX perysiMpoBoK

HACOCHO-CMECUTE/IbHbIU Y3EJ1 VALTEC COMBIMIX.
WAEOJIOI A OCHOBHbIX PEIYJINPOBOK

#Tennbln non #BCTPOEHHbIN 060rpes #nNpoekTMpoBaHue #MOHTaX #Hanagka

HacocHo-cmecutenbHbliit ysen VALTEC COMBIMIX (VT.COMBI) npegHasHayeH aAna noaaepyaHus
3ajaHHON TeMnepaTypbl TENJIOHOCUTENSA BO BTOPUYHOM KOHTYpe (3a cYeT nogMeLLMBaHus 13
06paTHOMN NMHUK). MNPy NOMOLLIM STOrO y31a TakKXe MOXHO rmapaBInyeckn yBssaTb
CYLLLeCTBYHIOLLYO BbICOKOTEMMEPATYPHYO CUCTEMY OTOMIEHUSA U HU3KOTEMIMEPATYPHbIN KOHTYP
Tennoro nona. oMMMO OCHOBHbIX OPraHOB perynMpoBaHus y3en TakXXe BKJIHOYaeT B cebsi BECb
HeobXxoAMMbIA HAbOp CEPBUCHbBIX 3/IEMEHTOB: BO3YXOOTBOAUYMK U CZIMBHOWN KNanaH, KoTopble
yNpoLwarT 06CNY)XNBAHNE CUCTEMDI B LIeJIOM. TEpMOMETPbI NO3BOJIAOT JIErKO CrieauThb 3a
paboToin y3na 6e3 ucnosib3oBaHUs AOMNOHUTENbHbIX NPUOGOPOB U MUHCTPYMEHTOB.
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1 Ne | Hazpamme

1 TepuocTaTH4eckHil peryIHPOBOYHEIH KIAMNAH ©
FHIKOCTHOH TEPMOTOIOBKOH

la | Iorpyasol JaT9HK TeMIOSPATVPEL TEILIOHOCHTEAE
2 | banascHpOEOTHEN KIaNAH BTOPHMHOTO KOHTYPa
OEECHP VIO IPLAHMHEOA EHHT
0aTaHCHPOBOTHOTO KIaNaHa

Hacoc pupxyTauHoEHS (He BXOOHT B KOMILIEKT

NOCTABKH)

4 I'maeza pessboeas G1/2" qua norpyEHOIO JaTaEka
TEMOEPaTYPEl

4a Tmezzo G1/2" gna remezm (mos. 4) o

TIPEIORPAHATEIEHOTO TEPMOCTATa
TC{JMOMET]J MOTPVEHOH
Tepenycxnoi Knanad

3
T
3 bazascHporoaHo-zanopHEL KIalaH IEPEHIHOIO
9

KOHTYpa
ArToMaTHYecKHHA NOIMTABKOBERN BO3IVEOQTEOITIHE,
10 | TomopoTHEIA OpeHAKHEIH KIAOAH
11 | Ilaposofi knanan
12 | Mepenycxuoi bafinac
T1 TlpacoegureHNs NOAAOMETO TPYOOIPOBOIA
NeEPBHTHOID KOHTYRAa
TpacoezuHeHne 0OPATHOTO TPVOOIIPOEOIA
TEPEHTHOTO KOHTYDA
Ipucoe suHenne noJaroniero Tpy0oIpoBOIa HIH
T1l | xonaexTopa BTOPHYHOIO KOHTYPA (KOHTYPA
TEILIOTO 1013a)
Ilprcoegunenne 0OpaTHOrO TPYOOIPOBOIA HITH
T12 | xoaaexTopa ETOPUMHOrO KOHTYpa (KOHTYPA

\ 10 == TEIIOro moIa)
Kysny VALTEC COMBIMIX gonycTMMO nogk/oyaTb HeorpaHMYyeHHOe KOJINYeCTBO BETOK TEMIOro

nosia CcyMMapHOM MOLLHOCTbO He 6onee 20 KBT. Mpu NOAKMOYEHMM HECKOSIbKMX BETOK TEM/IOr0O
nona K y3ny pekoMeHAyeTcs UCMosib30BaTb KonekTopHble 610ku VALTEC VTc.594 nnn VTc.596.

OCHOBHble opraHbl peryJimpoBKM HaCOCHO-CMECUTE/IbHOIO
y3na:

1. bBanaHCMPOBOYHbIi K/1lanaH BTOPUYHOIO KOHTYpa (mo3uuus 2 Ha cxeme).

9TOT KNanaH obecneynBaeT CMeLLEHNE TENIOHOCUTENA N3 06PATHOro KOJIIEKTOpa TENJIOro nona
C TEeNOHOCMUTENIEM U3 NoJatoLwero Tpy6onpoBoga B NPonopLmm, He06xoauMon Asis
noafep>XaHusa sagaHHoOn TemriepaTypbl TENJIOHOCUTENA Ha Bbixoge 13 yana COMBIMIX.



MN3MeHeHWe HaCTPOIIKM KanaHa OCYLLeCTBSETCS WECTUrPaHHbBIM KIIHOUOM, ANS
NpefoTBPaLLEHNS CIy4alHOro MOBOPOTa BO BPEMS SKCMyaTaLuu KnanaH GpUKCUpyeTcs
33XMMHbIM BUHTOM. Ha KflanaHe MMeeTcst LUKasia Co 3Ha4YEHWUSIMM MPOMYCKHOM CnocoGHOCTY Kvy
knanaHa ot 0 go 5 m3/u.

I'Ipmmeanme: npOI'IYCKHaFI CMNOCOGHOCTb KlanaHa XoTb U Nn3MepaeTca B M3/‘-I, HO He ABJ1AETCA
d)aKTVIquKMM pacxonooM TerJioHoCcuTesNs, NpoxXogAawnMM 4epea 3TOoT KJiaraH.

2. banaHcUpPOBOYHO-3aMopHbIi KNanaH NepBUYHOro KOHTYpa (nos. 8)

Mp¥ NoOMoLLYM AaHHOrO KnanaHa HacTpansaeTca TpebyeMoe KOIMYEeCTBO TeNJIOHOCUTENS,
KOTOpoe 6yAeT NocTynaTb U3 NEPBUYHOIO KOHTYpa B y3en (6anaHcupoBka yana). K Tomy xe
KnarnaH MOXHO UCMOob30BaTb KaK 3anopHbIil A1 MOJTHOrO NepeKpbITUA NoToka. KnanaH umeet
PEery/iMpoOBOYHbI BUHT, MPU MOMOLLM KOTOPOIro MOXKHO 3aJiaBaTb NMPOMYCKHY0 CMNOCOBHOCTb
knanaHa. OTKpbITME U 3aKpbITHE KanaHa OCyLLeCTBAETCS WeCTUrpaHHbIM KitoyoM. KnanaH
MMEET 3aLUNTHDIN LECTUIPAHHbIA KOMMaYoK.



3. NepenyckHoii knanaH (Nos3. 7)

Bo BpemMs paboTbl CUCTEMbI OTOMJIEHUS MOXET BO3HUKHYTb PEXWUM, KOrAa Bce peryavpytoime
KnanaHbl TENJI0ro noJsia 3akpbiTbl. B 3TOM cnyyae Hacoc 6yaeT paboTaTb B 3ar1yLLEHHYHO
cucteMy (6e3 pacxoaa TensIoHOCUTENS) U BbICTPO BbIAAET U3 cTpos. 115 TOoro Ytobbl N3bexkaTtb
NoZI06HbIX PEXXMMOB, Ha Y3/1e CTOUT NepenycKHOW KnanaH, KOTopbIv NP NOJIHOM NepeKpbITUK
K/lanaHoB CUCTEMbI TEMJIOrO Nona OTKPbIBAET AOMOSIHUTENbHbIN 6aiinac U NO3BONSIET HAcOCy
LUMPKYMpoOBaTb BOAY MO MasioMy KOHTYPY B XONOCTYHO 6e3 noTepy paboTocnoco6HOCTH.

KnanaH cpabaTbiBaeT Ha nepena:ﬁ,asneHmn, cozfaBaeMbin HacocoM. [Nepenaa AaBneHus, npu
KOTOPOM KJianaH OTKpOoeTcs, 3aaéTcs MOBOPOTOM perynsitopa. Co60Ky KnanaHa ecTb LKana ¢
AnanasoHoM 3HayeHui 0,2—0,6 6apa. Haocbl, KOTOpble peKOMEHAYETCA UCMONb30BaThb
coBMecTHO ¢ COMBIMIX, umetoT MmakcumanbHoe gasnexue ot 0,22 oo 0,6 6apa.



Mocne Toro Kak cuctemMa OTOMNIEHUS NOMIHOCTbIO COBpaHa, onpeccoBaHa NPO6HbIM faBIEHUEM U
3aroJsiHeHa BOoOW, eé crieayeT HaCTpoUTb. HacTpoiika y3na perynimpoBaHunsi MpoBoAnTCS
COBMECTHO C NyCKOHaslafiKon BCeW CMCTEMbI OTOMsIeHUs. JTydlle BCEro NpoM3BoAUTb Hanaaky
y3na nepep Hayanom 6anaHCUPOBKM CUCTEMBI.

ANropuTM HaCTPOMKMU y3/1a perynMpoBaHus:

1. CHATb TepMoronoeky (7) nnu cepeonpuBoga,

[ns Toro YTo6bl MPUBOZA PErYNNPYIOLLLErO KilanaHa He BN Ha y3e/ BO BpeMsi HaCTPOWKMU, ero
cnepyeT CHATb.

2. BbicTaBuTb NepenycKHOM K/lanaH B MakcuMainbHoe nonoxkenue (0,6 6apa).

Ecnu nepenyckHom knanaH cpaboTaeT BO BpeMsi HAaCTPOWKM y3/1a, TO HacTpowika byaeT
HeKOppeKTHOM. o3ToMy ero crnepyeT BbICTaBUTb B MOJIOXKEHMWE, MPU KOTOPOM OH He cpaboTaer.

3. HacTpouTb nono)xeHne 6a1aHCUPOBOYHOIO KJlanaHa BTOPMYHOro KOHTYpa (no3. 2 Ha cxeme).



TpebyemMyto NPONYCKHYH CNOCOOHOCTb 6anaHCMPOBOYHOMO KflanaHa MOXKHO paccumTarthb,
CaMOCTOSITENIbHO UCMNOJIb3Ysi HECNIOXKHYHO (hopMyny:

Kug = (ﬁ— ]) s Kwp. tne

a-11. -'t.1.2

t; — TeMnepaTypa TEM/IOHOCUTESS Ha NogatoLLeM TPy6onpoBoAe NepBUYHOIO KOHTYPA;
t;7 — TeMnepaTypa TENIOHOCKTESSI Ha NoJatoLleM TPy6onpoBoLe BTOPUYHOIO KOHTYPA;
t;, — TeMnepaTypa TenIoHOCUTeNst Ha o6paTHOM Tpy6onpoeoge (Y 060Mx KOHTYPOB COBMaAaeT);

Kv; — KO3 PuumMeHT NponyCKHOM CMNOCOBHOCTU perynupytowero knanana, gns COMBIMIX
npuHmnmaetca 0,9.

I'IonyLleHHoe 3HayeHue Kv BbICTaB/NISIEM Ha KnanaHe.

Mpumep pacuyeTa

UcxopHble gaHHble: pacyéTHas TeMneparypa nogaroiyero tersioHocutessi — 90 °C; pacyéTHbIe
rnapameTpbl KOHTypa Térnsioro rnosa 45-35 °C.

K= (782 g = (29735 1) .09 <108
vﬁ_(tn—tu ) vT_(45—35 ) e

ﬂonyquHoe 3HayeHue Kv BbiCcTaBJ/IieM Ha KJlanaHe.

4. HacTpouTb Hacoc Ha Tpe6yeMylo CKOPOCTb.

[lns aTOro TpebyeTcs paccumTaTb pacxog BoAbl BO BTOPUYHOM KOHTYPE M NOTEPU AaBNEHUSA B
KOHTYypax nocrne y3na no gpopmynam:

G2= 3600-Q/c- (t11 - t12), Kr/u;



AP,= AP.+ 1, M BOg. CT.,

rae Q — cymMma TennoBOon MOLWHOCTK BCeX neTtesib, NogKIt4YEHHbIX K COMBIMIX; ¢ —
TENNoéMKOoCTb TennoHocutens (ansa soabl — 4,2 KOX/Kr-°C; ecnv ucnosib3yeTcs MHOM
TENJIOHOCUTENb, 3HAYeHWe crieayeT B3ATb U3 TexnacnopTa 3TON XUAKOCTH); tq, t12 —
TemMnepaTtypa TeMJIOHOCUTENS Ha NoZatoLeM 1 Ha obpaTHOM TpybonpoBOAe KOHTYpa Mnocrie y3na
COMBIMIX. AP; — noTepw faBfieHNst B paCY4€THOM KOHTYpe Tensioro nona (Bknroyas
KonnekTopbl). [aHHYO BETIMYNHY MOXHO NONYYUTb, BbIMOSHUB r'MAPABIMYECKUIA PacYET TENIOro
nona. 15 aToro MOXXHO UCNONb30BaTb pacyETHYO nporpammy VALTEC.PRG.

Ha HOMOIrpaMMax HaCoCoB, npeacTtaBJIeEHHbIX HWXe, ornpeaendaeM CKOpPpOoCTb HacocCa. nsa
onpeaeneHnd CKoOpoCTn HacoCa Ha XapaKTepUCTUKE OTMeYaeTCA TOHKa C COOTBETCTBYHOLLUM
Harnopom n pacxoaom. Lanee oripeanenaeTcd 6nxanLwas KpuBas Bblille AaHHOM TO4Ke, OHa U
6y,u,eT COOTBETCTBOBATb Tpe6yeM017| CKOPOCTW.
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NcxonHble ycnoBus: Ten/biv nosia ¢ CyMmapHon MolwHocTbio 10 kBT, notepsimu gaBsieHns B caMou
Harpy>xeHHow netne 15 kla (1,53 M Bog. CT).

Pacxog Boabl BO BTOPUYHOM KOHTYpE:

G,=3600-Q/c-(t;7—t1p) =3600-10/4,2 - (45 — 35) = 857 kr/u (0,86 M3/u).
lNoTepu pgasrieHnsi B KOHTypax nocse y3na COMBIMIX ¢ 3anacom 1 M BOg. CT..
AP, =AP.+1=153+1=253MBojg. CT.

Bbi6paHa ckopocTb Hacoca — MED no Touyke (0,86 mM3/4; 4,05 M Bog. CT.):
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Ecnin HET BO3MOXXHOCTU pacc4yurtarb Hacoc, 10 JaHHbIV 3Tan MOXHO nporiycTtutb U cpasy
NMPUCTYrNTb K Crie4yroLjemMmy. Hacoc rpn 3TOM BbICTaBUTb B MUHNUMaJIbHOE 0JI0OXKeHne. Ecnm B
npowyecce 6aﬂaHCMpOBKM BbIACHUTCA, YTO JaBJ/leHNA HacoCa He XBaTtaeT, HY>XHO NepPeKJ/1Iln4YnTb
Hacoc Ha 6osee BbICLUYKO CKOPOCTb.

5. BanchupOBKa BeTOK Tennoro nona.

3akpbiBaeM 6anaHCUPOBOYHO-3aMOPHbIN KflanaH NepBUYHOro KOHTypa. [ 3TOro oTKMAblBaem
KPbILKY K/lanaHa v WecTUrpaHHbIM KJ1t04OM MOBOpaYMBaeM KianaH NpoTUB YaCoBOW CTPEeSIKM
[0 yrnopa.



3apaya 6anaHCMpOBKM BETOK TEMIOMO NoJsia CBOAUTCA K CO3AAHMUIO B KaXK40oW BETKe TpebyemMoro
pacxopa Ten/IOHOCUTENN U KaK CneacTBUE paBHOMEPHOrO Nporpesa.

BeTkn Mexay cobon 6anaHcUpyroTca 6anaHCMPOBOYHBbIMU KnanaHamMm Uamn perynsitopamm
pacxopa (B komnniekt COMBIMIX He BXOAAT, perynsitopbl pacxofa BK/IHOYaEeT B Cebs
KonnekTopHbIv 6510k VTc.596.EMNX). Ecnu nocne COMBIMIX ToNbKO OAUH KOHTYP, TO HUYEro
yBA3bIBaTb HE HYXHO.

Xop 6anaHCUpOBKM CleayoLMii: 6anaHCMPOBOYHbIE KnanaHbl/perynsTopbl pacXogoB Ha BCeX
BeTKax TENJIOro noJsia OTKPbIBaOTCA Ha MakCUMyM, asiee BbIGUpaeTcs BETKA, Y KOTOPOM
OTKJIOHEHMe GaKTUYECKOro pacxofa OT NPOEKTHOro MakcuMarsbHo. KnanaH Ha aToi BeTke
3aKpblBaeTCcA 10 HY)XXHOro pacxoaa. Takum o6pa3oMm, Hafo OTperynnpoBaTb BCe BETKU TEMJIONO
nona.

Mpwn HacTpouke perynsatopamu pacxoga VT.FLC15.0.0 goctatoyHO NMPOCTO BbICTAaBUTb HYXHbIN
pacxop, Ha WwKane B J1/MWH NOBOPOTOM pYyYKU. ECNn HET BOSMOXXHOCTM UCMOJIb30BaTb NHAUKATOP



pacxofa, To oT6éanaHcMpoBaTb BETKU MOXHO NPUGIM3UTENBHO MO NPOrpeBy NoJioB 60 Mo
TemrepaTtype 06paTHOro TEMNIOHOCUTENS.

Ecnu B npouecce 6anaHCUPOBKM He YAanocb NonyuYnTb TPebyeMblil pacxog no BETKaAM Aaxke npu
OTKPbITbIX K/1anaHax, 3T0 O3Ha4yaeT, YTO rMAPaBINYECKNA PACYET BbINOJTHEH HEBEPHO U cnepyeT
NMepEeKOYMTb HAaCOC Ha BbICLLYH CKOPOCTb.

'-E-’

| il l'l 1

L Tl

IIIl IIII"

HacTtpoiika 6anaHCMpPOBOYHOrO K/anaHa nepBUYHOro KOHTypa

HacTporika 6anaHCMPOBOYHOrO KnanaHa NepBUYHOro KOHTYpa NPON3BOAUTCA COBMECTHO C
6anaHCUPOBKOW BCEW OCTa/IbHOM CUCTEMbI OTomneHns:. CyTb 6anaHCUPOBKU CUCTEMbI OTOMJIEHMSA
3aKJ1H04aeTcsl B TOM, YTOObl HACTPOUTb Pacxof TEMJIOHOCUTENS Yepes KaXK bl OTOMUTENbHbIN
npuoop, Bkntodyasds COMBIMIX, TouHO no npoekTy. Ecnn HenpaBuAbHO BbIMOMHUTL 6a1aHCUPOBKY
CUCTEM OTOMJIEHUS, TO BO3MOXHa paboTa CUCTEMDI, KOrAa YacTb OTOMUTENbHbIX NPUH60POB
neperpeTa, a YacTb He4OCTAaTOYHO MporpeTa.

PaccMoTpuM cnepyroLlyto CXeMy CUCTEMbI OTOMSIEHUA C NOAKITHOYEHHBIM y3ioM COMBIMIX. 310
ABYXTpPYy6Has TynvMKoBas CUCTEMA OTOMJSIEHMS C FOPU3OHTaNbHOW Pa3BOAKOW.
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Mog cxemom n3obpaxkeH NnbesoMeTpudeckui rpadpuk. Ha rpaduke 3en€HbIMN HAKTOHHbIMM
JIMHUSIMUW N306PaXXeHO NageHne faBfeHUs B CUCTEME oToneHus. Mpnbop, HaxogALWnnca 6anxe
BCEro K Koty (Mnn MHaMBuayanbHOMY TEMIOBOMY NMYHKTY), UMeeT 60nblUuniA Nepenag AaBneHus
MeXay NpsiMbIM U 06paTHbIM Tpy60oNpoBoAOM (BepTUKaSIbHbIE JIMHWUK), HEXenn Npuéop,
HaxoAsLWMIACA B KOHLE cuCTeMbl. OpaHXeBbIM LLBETOM Ha BEPTUKAJIbHbIX JIMHUSIX MOKa3aHO
nageHve faBneHunsa Ha Nnpnbopax 6e3 yyéta 6anaHCUPOBOYHbIX K/lanaHOB, 3€/1EHbIM LIBETOM
nokasaH nepenag faB/ieHUsl, KOTOPbIN HEOOXOAMMO CO34aTh Ha KanaHe 4Ns TOro, YToobl
cbanaHcmpoBaTb cMCTEMyY. YeM Bbille nNepenaj AaB/ieHMsa Ha NpuMbope, TeM 6OMbLUNIA pacxog npu
OAMHAKOBOW NMPOMNYCKHOW CMOCOBHOCTM Yepes Hero NpoxoauT. s Toro Ytoobl BbIpOBHATH
pacxofbl TENIOHOCUTENSA B CUCTEME, HEOOXOANMO NPV NOMOLLM 6aNaHCMPOBOYHbIX K/1anaHoB
WNK perynupyomnx BEHTUNEN [06aBUTb CONPOTUBIIEHNE NPUBOPaM, KOTOPbIe HaxoasaTcs 6anxe
K KOT/y. Yem 6unxe npmbop HaxoanTCa K KOTNY, TeM 60blLee CONPOTUBIIEHNE HEOOXOAUMO
L06aBNATb NPY NOMOLWM KnanaHa (6osbluee 3aKpbITHe KanaHa). Ha rpadguke BUHO, 4TO
KnanaH y nepBoro npubopa 3akpbIT HACTONIbKO, YTO €ro COMPOTUBIIEHNE B HECKOJIbKO pas
npeBbIaeT CONPOTUBIIEHNE paanaTtopa. Y nocnegHero npuoopa KnanaH npakTm4yecku oTKpbIT U
€ro ConpoTUBEHNE HEBENUKO.

BanaHcupoBKa, Kak NpaBuo, CBOAUTCH K MOUCKY HY>KHOM HAaCTPOWMKM 6anaHCMPOBOYHbIX
knanaHoB. CyLecTBYIOT TPy OCHOBHbIX criocoba npoBeAeHns 6anaHCUPOBKM.

PacyéTHbli cnocob 3akoYaeTcs B TOM, YTO NpU rmapaBinyeckoM pacyéte CUCTEMbI OTOMNIEHNUS

cocTaBnfeTca NoAo6HbIN Nbe3oMeTpUYeckuit rpadmK ANna NPpoOeKTUPYEMON CUCTEMbI OTOMNEHUS.
Bo BpeMsi ruapaBanMyeckoro pacyéta onpeaenatoTcs TpebyeMble NoTepu AaBIEHNst Ha KaXA0M
6anaHCMpPOBOYHOM KanaHe. [lanee no cnegyrowen popmyse onpeaensieTcs NnponyckHas
CMOCOBHOCTb Knanaxa:

k, =V /VAP M3/y,



rae V — 06b&MHbIN pacxop TennoHocuTens, M3/u; AP — Tpebyemas noTeps AaBfieHna Ha
KnanaHe, 6ap.

MNMocne pacyéta NPOMNyCKHON CMOCOBHOCTM NO PeKOMeHAAUNAM NPON3BOAUTENEN
6anaHCMpPOBOYHOWN apMaTypbl Ha/lafuyMK BbICTABASET HAa KaXKA0M KJlanaHe NPOeKTHOe 3HaYeHne
NPOMYCKHOWM CMOCOBHOCTU. [MapaBANYeCcKnii pacyET AO/HKEH NPON3BOLAUTD
KBanndbuumpoBaHHbIA CNELNanmnCT «B PYYHYHO» N NPY MOMOLLN crieynann3mpoBaHHbIX
nporpamMmm, HanpumMep nporpaMmmbl pacyeta nHxeHepHbix cuctem VALTEC.PRG.

Mpumep

[ns Hayana onpeaenum Tpe6yeMblii pacxof Tena0HOCUTENSA B ePBUYHOM KOHTYpe. [1ns aToro
MOXXHO MUCMOIb30BaThb CEAYIOLLYHO POPMYIY:

G2=3600 “Q/c- (t-] - t2),

rae Q — cymMma TernsioBoy MOLLHOCTM BCEX NMPUOOPOB, MOAK/IHOYEHHBIX nocie COMBIMIX; ¢ —
TEeMN/10EMKOCTb TeraoHocuTess (a5 Bogbl — 4,2 KI/Kr-°C; ecam ucrnosb3yeTcs MHOM
TEN/I0HOCUTE b, 3HaYEHNE CReayeT B3STb U3 TeXNacrnopTa aTov XuaKocTn), t;, to — Temnepatypa
TEN/I0HOCUTESISI Ha MoAaroLLEeM M 06paTHOM TPy6ONpoBoAE NEPBUYHOIrO KOHTYpa (TemnepaTypbi
TeNn/1I0HOCUTESISI B 06paTHOM TPy6onpoBoAe NePBUYHOIrO M BTOPUYHOIO TPY6ONMPOBOAa COBMajaroT).

Lna ténnoro nona c cymmapHon MowHocTbio 10 KBT ¢ pacyéTHoU TemnepaTypou nogaroLLero
TersioHocutens 90 °C, pacyeTHbIMU napameTpamu KOHTypa Ténsoro nona 45-35 °C pacxog
TernJI0HOCUTESIS B MEPBUYHOM KOHTYpPE 6YAET CeAyHLNM:

G,=3600-Q/c-(t; - t,) =3600-10/4,2 - (90 — 35) = 155,8 Kr/4.

[Mpu pac4yé€Te NPOEKTUPOBLUMK ONPEAESNI, YTO NMOTEePS AaBsieHNs Ha 6asaHCUPOBOYHOM KJlanaHe
y3na gosmxkHa coctaBnasaTb 9 klMa (0,09 6apa), 4151 TOro 4To6bl pacxos TensI0HOCUTENS B NEPBUYHOM
KoHType coctasun 0,159 M3/u, k, knanaHa JOIKHO 6biTb:

k, = 0,159 /v0,09 = 0,53 M%/u.

Lanee no XapakKTepnuctmke 6aﬂaHCMpOBO‘-IHOI'O KrnianaHa rnepBnUYHOro KOHTYpa, I'IpMBG,[[éHHOﬁ HUXXe,
oripegesiaeTtcs KoJsin4ecTtBo O60pOTOB perysimpoBO4YHOro BUHTa.

[ns onpegenexHns Konmyectsa 060p0OTOB MOXHO HE cuMTaTh Kv @ BOCMO/Ib30BaTbCs HOMOrpamMMoli
npuBeAEHHON HUXe. [171s1 3TOro HaZlo OT/IOXKUTb Ha rpaguke TpebyeMblii pacxos Yepes nepBuYHbIA
KOHTYP 1 TpebyeMyro NoTepro AaBJIeHUs] Ha KnanaHe. bavkalilas Hak/0HHas IMHUS 6yaeT
COOTBETCTBOBATb TPpebyeMow HacTpolike (Kom4ecTBy 060poToB). [/15 NOBbILLEHUS TOYHOCTH
MOXXHO MHTEPMNOIMPOBATh M0JyYEHHbIE 3HaYEHMUS.
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B nepBoi cTpoke TabnunLbl yKa3aHa Mno3uLusi, BO BTOPOU CTPOKe TabsinLbl yKa3aHO KOJINYECTBO
060pOTOB peryMpoBOYHOro BuHTa. (B gaHHOM npumepe 2 u %.) B TpeTbeii cTpoke ykasaH Kv a41s
JAaHHOWM HaCTPOWKM, KaK BUAHO OHO MPaKTUYECKM COBMagaeT C PAaCYETHbIM.

BbicTaBneHne O6OPOTOB Ha KnariaHe:

lMpaBuabHas HacTpoika KaanaHa JO/DKHA UATY OT MOJIOXKEHUS MOJTHOMO 3aKPbITUSI K/1arnaHa, npu
MOMOLLM TOHKOM OTBEPTKM C MJIOCKUM LUSINLIEM 3aKPYyYMBAEM PETYIMPOBOYHbIN BUHT [0 yriopa
CTaBMM METKY Ha KJiaraHe u Ha OTBEPTKE.



Mo Tabnuije HaCTPOKKM KnanaHa, MoBopaynBaeM BUHT Ha Tpe6yeMoe KOIMYecTBO 060poToB. 18
(pukcaymm 060poTOB MCrOIb30BaTh METKU Ha KarnaHe u oTBEPTKe. (1o npumepy Heo6Xxoa1Mmo
caenatb 2 n % oboporTa).

[pu nomoLym LWwecTUrpaHHoOro KJro4a OTKPbIThb K1anaH Ao yrnopa. KnanaH oTKpoeTcs pOBHO
HaCTOJ/IbKO, HACKOJIbKO CKOJIbKO Bbi CAe/1a/n 060pOTOB OTBEPTKOM. [locsie HaCTPOVKM KnanaH npu
MOMOLUM LLIECTUIPaHHOIO KJ1to4a MOXXHO OTKPbIBaTb M 3aKpbliBaTb, HACTPOVIKa MPOryCKHON
CrOCOBHOCTH PN 3TOM COXPaHUTBHCH.



TakuM ke 06pa3oM NMpon3BOANTCS PaCcYET BCEX OCTasIbHbIX 6a/1aHCUPOBOYHbIX K/larnaHoB CUCTEMbI
oTonneHuns. Konn4ectso 060pOTOB KanaHoB (MM HacTpoeyHasi No3uLms onpeaensitoTcs rno
MeToAuKaM rnpou3BoanTeneli 6anaHCUpPOBOYHONM apMaTypbl).

BTopoii cnoco6 6anaHCUPOBKM CUCTEMbI 3aK/THOYAETCS B TOM, YTO HAaCTPOWKM BCEX KnarnaHoB
BbICTAB/IAOTCA «MO MECTy». [py 3TOM HaCTPOeYHble 3HaYEHWs ONpeaensoTCa UCXOANA U3
peasnibHO 3aMepeHHbIX PaCX0A,0B TEMIOHOCUTENA MO OTENbHbIM BETKaM UM CUCTEMAM.

[laHHbIV cnoco6 UCMosb3YHOT, KaK NPaBuIo, MPU HAaCTPOMKe 60bLLMX UN OTBETCTBEHHbIX
cUCTeM oTonsieHus. Bo BpemMsa 6anaHCUpOBKU UCMOJb3YHOTCA crneluasbHble Npuéopbl —
pacxofoMepbl, MPU MOMOLLM KOTOPbIX MOXXHO 3aMepATb pacxod Mo oTAeNIbHbIM HanpaBieHUSM,
He BCKpbIBas Tpy6onpoBog. TakXe 4acTo UCronb3ytoTcs 6anaHCMPOBOYHbIE KanaHbl Co
WITyLlepaMm 1 cneuunanbHble MaHOMETpPbI AN1A 3aMepa nepenaja AaBfieHus, N0 KOTOPOMY TaKXXe
MOXHO ONpeAenuTb pacxof Ha OTAeNbHbIX y4acTKax. HegoctaTok JaHHOro Metoaa
3aK/1toyaeTcs B TOM, YTO NpU60opbI, NpeHa3HaYeHHble A1 3aMepOoB pacxofia CIIULLKOM JOporu
ANA Pa30BOro UM HEYacToOro UCMosib30BaHUA. 1511 MasieHbKUX CUCTEM CTOMMOCTb NPUGoOpPoB
MOXET MpeBbILaTb CTOUMOCTb CaMOI CUCTEMbI OTOMEHUS.

MNMopw 6anaHcnpoBKe gaHHbIM MeTogoM COMBIMIX HacTpavBaeTca cneayowmm o6pas3oMm:

3admkcmpoBaTb pacxofgoMep Ha TpybornpoBoae, Yepes KoTopbit COMBIMIX NogkntouéH K
cuctemMe otonneHns. OTKanumépoBaTb U HACTPOUTb PACXOAOMEP COMNAaCHO MHCTPYKLMM Ha
pacxopomep.

lMocne nnaBHO NMPUOTKpPbIBaTb 6aﬂaHCVIpOBO‘-IHbIl7I KsianaH rnpu noMoLmn WeCTurpaHHOro KJro4a,
d)VIKCVIpyFI npn sTOM U3MeEHEHNE pacxoaa TEMNJIOHOCUTENA. Kak Tonbko pacxon TernJioHocuTena
6y,qu COOTBETCTBOBATb NMPOEKTY 3aC|)I/IKCVIPOBaTb Nnono>XXeHne KnarnaHa npu nomMoLwiun
HACTPOEYHOIro BMHTA.

Mpumep

Kak v gnsa npegbigyLwiero rippuymepa cHa4dasia paccymtbiBaeTCAa pacxoq 1eriJ;loHOCUTESIA.



Lns Ténnoro nona ¢ cymmapHon MoLHocTbro 10 KBT, pac4yéTHOM TemrepaTypou rnogaroLero
TersioHocutens 90 °C, paC4YETHbIMM NapameTpamMu KOHTypa Térnsoro nona 45-35 °C pacxog
TernJI0HOCUTESIS B MEPBUYHOM KOHTYPE 6YAET C/eAYHOLNM:

G, =3600-Q/c-(t; - t,) =3600-10/ 42 - (90 — 35) = 155,8 kr/4 (0,159 m3/v).

3aKpbiTb MOSIHOCTbIO 6a1aHCUPOBOYHbIN KarnaH rnpu rMoMOLUM LIECTUrPaHHUKA:

a)

[MnaBHO OTKpbIBaTh KanaH rnpu rnoMoLm LECTUrPaHHMKa rpu 3TOM pUKCUPOBaTb pacxoj Ha
pacxofomepe 4o Tex 1op, oKa pacxof AJOCTUrHET NpoekTHoro (B npumepe 0,159 m3/y).

K cucmemar meénasix nonah

Pacxadomep COMBIMIX

Easawe. kAanak
COMBIMIX

IMocne Toro, Kak pacxog Tena0HOCUTESIS] YCTaHOBUTCS, — 3aMKCUPOBATb MOJIOXKEHNE 3arTOPHOIO
KJ1anaHa rpu noMoLLy perynmpoBOYHOro BUHTa (3aKpyTUTb 10 YaCOBOW CTPESIKe PEryINpPOBOYHbIM
BUHT [0 yropa).



lMocne Toro, Kak peryMpoBOYHbINM BUHT 3a(pMKCMPOBaH K/1arnaH MOXHO OTKPbIBATb M 3aKpbIBaTb
npy NOMOLUM LLECTUrPaHHWUKA, HAaCTPOVKa NPu 3TOM He COBbETCH.

Onsa ManeHbKUX cuctemM NPU OTCYTCTBUM NMPOEKTa N CJZTOXXHbIX I'IpVI60pOB n3MepeHna nonyctmmMm cnep,yrou.mﬁ

cnocob 6anaHCUPOBKMU:

B roToBOW cMCTEME BKNHOYAKOT KOTEN U LEHTPasbHbI Hacoc (Mn Apyro MCTOYHMK
TennocHabXeHus), nanee 3akpbiBatoT BCce 6aN1aHCMPOBOYHbIE KpaHbl Ha BCEX OTOMUTENbHbIX
npubopax unu Betkax. lNocne aToro onpeaensieTca OToNUTENbHbIN NpUGOP, KOTOPbIA YCTaHOBNEH
Aasblie BCEro ot KoTna (MCTOYHMKA TENIOCHa6XeHUs). BanaHCUMPOBOYHbIN KnarnaH B 9TOM
npubéope oTKpbIBaeTCA MNOIHOCTbIO, MOCIIE TOrO, Kak NPUG0OpP NOSTHOCTLIO NPOrpeeTcs
Heob6Xx04MMO 3aMepuUTb Nepenag TeMnepaTyp TENIOHOCUTENS A0 U nocne npubopa. YCNOBHO
MOXXHO MPUHATb, YTO TeMNepaTypa TeNOHOCUTENS paBHa TeMnepaType Tpybonposoga. lMocne
nepexoauM K crnegytoliemMy oTonuTenbHOMyY NpMoopy 1 N1aBHO OTKPbiBaeM 6anaHCUPOBOYHbIN
KNanaH noka nepenag TemnepaTtyp npsasMoro n obpatHoro Tpy6onpoBoga He 6yaeT coBnaaaTth C
nepBbIM NMpUMB0pPOM. [laHHYHO onepaLmio NOBTOPUTbL CO BCEMMU OTONMUTESTbHBIMY NPpUGopamMm.
Korga ouepenb nongét ao yana COMBIMIX, To ero Hanagky cnefyeTt npoBoAUTb CreayroLwmnm
obpasom: Ecnm TeMnepatypa TennoHOCUTENS B NOAAaKOLLEM TPY6ONpoBOAEe paBHa MPOEKTHON TO
cnepyeT nnaBHO OTKPbIBaTb 6afaHCMPOBOYHbIN KanaH NepBUYHOIO KOHTYpa A0 Tex Nop, Noka
nokKasaHusi Ha TepMOMETpax NojatroLLero n o6paTHOro TpybonpoBoAax BTOPUYHOIO KOHTYpa He
CTaHYT paBHbl MPOEKTHbIM 15 °C.

Ecnu TeMnepartypa TensiIoOHOCUTENA B nofgatoulemM pr6OI'IpOBO,U,e BO BpeMA HaJlaAKN CUCTEMDbI
OoTNn4yaeTcd OoT I'IpOGKTHOI7I, TO MOXHO UCnoJsib3oBaTb ClieayroLlyro cbopMyny aond nepecqéTa:
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rae remnepartypbl C UHOEKCOM «[» — NPOEKTHbIEe, a TeMnepaTypbl C UHOEKCOM «H» —
HacTpoe4yHble (IACI'IOJ'IbSyeMbIe ans HaCTpOﬂKM) 3Ha4YeHunA.

Mpumep

PaccmoTpum cneayrolyo cucteMy OTOMIEHUS:
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L5 Hayana 3akpbiBarOTCH BCe 6aﬂaHCMpOBO‘-IHbI€ KJsianaHsbl.

Bbi6upaetcs oTonuTenbHbI NPU60opP, KOTOPbIN HaxXoAMUTCS Aasiblie BCero oT Kotia. B gaHHom
c/ly4ae 310 caMbliii npaBbiii pagmaTop. banaHCMPOBOYHbIN KianaH y paguaTopa OTKPbIBaeTCsl
nosiHocThro. [Mocnie nporpesa paavatopa puKcupyeTcsl TeMneparypa fnpsiMoro 1 06paTHoro
Tpyb0ornpoBoja.

Mo npumepy — nocne oTKPbITUSI K1anaHa Temnepatypa Ha rnojaroLiemM Tpy6onpoBoje ycTaHoBUAach
70 °C, TemnepaTtypa Ha obpaTHOM TpybonpoBoge ycTaHoBuack 55 °C.



Paduamop

70°C
s5or I ba. knanax

A a

lNocne 6ep€Tcs BTOPOW NPMOOP Mo yAanEHHOCTM OT KOT/1a. banaHCMPOBOYHbIN KnanaH Ha 3TOM
npnéope OTKPbIBAETCA [0 TeX NOP Noka TeMrepaTypa Ha 06paTHOM TPy60orpoBoge He byheT paBHa
TeMmneparype nepsoro +5 °C.

Paduamop
55°C

I 70°C il

’ <

bananc.
KAanaH

HacTtpovika COMBIMIX: pacyéTHas Temnepatypa rogaroiyero ternsoHocutesns — 90 °C; pac4yéTHble
napameTpbl KOHTypa Ténsoro nona — 45-35 °C. GakTuyeckune nokasaHus, CHUMaeMble ¢
TePMOMETPOB: TeMriepaTtypa nogaroiyero ternsoHocutesns — 70 °C.



T &

T .‘I_ =

(70°C o
/S T W \g
(27°C (35°C)

Mo dopmyne onpenensieM TeMnepaTtypy TenJIOHOCUTENSA B NofatoLieM Tpy6onpoeoge
BTOPWUYHOTIO KOHTYpa:

Ctfetly 7045

th = = =35°C
2 th 90

OnpenensieM TemnepaTypy TENAOHOCUTENS B 06paTHOM TPy60rnpoBoAe BTOPUYHOIO KOHTYpa:

o L I
th =5 i T

OTkpbiBaem 6a1aHCUPOBOYHbIN K/larnaH BTOPUYHOIO KOHTypa A0 Tex nop, noka temMrnepaTtypbl Ha
TepmomeTpax COMBIMIX He coBnagyT ¢ pac4éTHbiMu + 5°C.

3apukcupoBaTh NOIOXKEHNE 3arMOPHOIro KanaHa rnpu rnoMoLLy PeryamMpoBOYHOro BUHTA (3aKpyTUTb
10 YaCcoBO/ CTPeJsIKe PerysnpoBOYHbIN BUHT [0 yriopa).



[Tocne Toro, Kak peryMpoBOYHbIA BUHT 3a(pMKCMPOBaH K/ianaH MOXHO OTKPbIBaThb U 3aKpbIBaTh
npy NOMOLUM LLIECTUrPAHHUKAE, HACTPOKKa Npyu 3TOM He COBbETCH.

Janee npon3BecTy HaCTPOVKY BCeX OCTaBLUMXCS] 6a1aHCMPOBOYHbIX KiiarnaHoB aHa0rMYyHbIM
Croco6om.

HacTpoiika nepenycKHoro knanaHa
HacTpouTb nepenyckHo KnanaH MOXHO ABYMs Croco6amu:

1. Ecnu usBecTHO CONpPOTUBIIEHNE CaMOI Harpy>KeHHOW BETKM TEMNJIOrO Mosia, TO 3TO 3HaYeHue cnegyeT

BbICTaBUTb Ha NepenyCcKHOM KJianaHe.

2. Ecnun noTepsa gaBrieHUA Ha caMOW Harpy>XeHHOW BeTKe HEU3BECTHA, TO MOXXHO ornpeaenuTb
yCTaBKY NepenycKHOro KsanaHa no xapakTepucTuKe Hacoca.

3HayeHue gaBneHua KnanaHa BbictaBnsgeTcss Ha 5-10 % MeHblUe, YeM MaKCUManbHOe JaBfeHune
Hacoca npu Bbl6paHHOM CKOpOCTU. MakcuManbHoe AaBneHne Hacoca onpeaensaeTcs no
XapaKTepucTuke Hacoca.

MepenyckHoW KnanaH AOJIKEH OTKPbIBAaTbCA NPU NPUGAMXKEHUN PpaboTbl HAacoCa K KpUTUYECKOM
TOUKe, Korga OTCYTCTBYET pacxof, Bodbl M HAacoC paboTaeT TOJIbKO Ha HarHeTaHue AaBneHus.
[laBneHne B JaHHOM peXunme MOXHO ONnpeaenTb Mo XapaKTePUCTHUKE.
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B AaHHOM NpuMepe BUAHO, YTO HAcOC B C/lyyae OTCYTCTBUS ABUXKEHMS BOAbI Ha NepBoOW
cKopocTu nmeeT fasneHue 3,05 m Bog,. cT. (0,3 6apa), Touka 7; Ha cpefHelt ckopocTu — 4,5 M Bog,
cT. (0,44 6apa), Touka 2; 1 Ha MakcumanbHow 5,5 M Bog. cT. (0,54 6apa), Touka 3.

Tak Kak HacocC BbICTaBJ/1EH Ha CPESHIOK CKOPOCTb, BbI6paeM ycTaBKy Ha nepenyckHOM KanaHe
0,44 - 5% = 0,42 6apa.

6. 3aBepLialowui atan

Mocne HacTpowku Bcex opraHoB y3na COMBIMIX cneayeT ogeTb 06paTHO TePMOro/0BKY
perynupyroLLero KnanaHa, yoegnmtbcs B paboToCnOCOHOHOCTM perynnpyroLLero KnanaHa. 3akpbiTb
KpbILKYy 6anaHCMPOBOYHOrO KnanaHa NnepBUYHOIo KOHTYpa. Y3en rotoB K aKcnayaTauuu.



Hanagka cuctemM oTonsieHUs ABASETCHA OQHOM U3 CaMbIX CITIOXHbIX MHXXEHepPHbIX 3agay. HacocHo-
cMecutenbHbin y3en VALTEC COMBIMIX no3BonseT ynpocTuTb AaHHYHO 3agadvy. [laHHbIn y3en
3TO y>Ke roToBOe KOMIMJIEKCHOE peLleHne opraHn3aL M KOHTypa TEnJioro nosia B cMctemax
oTonneHus. NpogymMaHHas KOMNAEKTaUns yana no3BosisieT UCKIIKOUYUTb OLUMOKK Npu
KOHCTPYMpPOBaHWUW TON UM MHOW CUCTEMBI. [MBKOCTb HAaCTPOMKM y3n1a NO3BONSIET NPOU3BOAUTD
HanagKy cuctem TENIOro nona 6e3 MCNosib30BaHNUs crieynasnbHbIX NPUCNOCO6GNEHNA.

© MpaBoo6nagaTenb 000 «Becta PernoHbli», 2026
Bce aBTOpCcKMe npaBa 3allUMLLEHDI.
Mpu KONMPOBaHUK CTaTbW CCblSIKa Ha NpaBoobagaTens u/unu Ha canT valtec.ru o6a3aTesibHa.

@ PacneyataTb cTaTblo:
HacocHo-cmecuTtenbHbln y3en VALTEC COMBIMIX. Waeonornsi OCHOBHbIX

perynmpoBoK




