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[Mpegucnosue

OCHOBHOWM NPeAnocCbINKOM NPaBUNbHOMO (PYHKLMOHMPOBAHUS CUCTEM BOASIHOTO OTOMMEHMS
SIBMSIETCSA NpaBUIIbHOE MPOEKTUPOBAHME M MOHTaX C Y4ETOM 3aKOHOB rMapaBnuku. Ata ny-
TEBOAHas HWUTb OOSHKHA MOMOYb MHXEeHepaM W npakTukam co3gatb 3dEeKTMBHOE COB-
peMeHHOoe OTOoMMeHune.

Mpn cos3gaHuM STOW KHUMM ObINM UCMONb30BaHbl OENCTBYOLWME HOPMbl U TEXHUYECKMe
avpekTuBsbl. Cloga xe, Ansa npumeHeHus, o6aBneHbl OCHOBHbIE COOTHOLLEHNS TEMMNOTEXHUKMU U
aspornapoaANHaMuKu.

Heobxoanmo oTMETUTb, YTO B KHUIE OMUCLIBAKOTCS NMPUMEHSIIOLLMECS Ha MpaKTUKe: apMaTypa,
4acTu YCTAHOBOK, HAacochl 1 T.N. [ns Toro 4tobbl HE YMEeHbLUATb NOMHOTLI 0630pa, onucaHue
OCYLLIECTBISIETCS Ha HECKONbKUX Npumepax. MNpun 3ToM NpeanoYTeHne oTAaETCst aBCTPUACKUM
n3pgenuam.

Cnepnyet ocobo nobnarogapuTb 3a UHNLNATUBY U KOPPEKTMBbI FIEKTOPOB:
avnn. nixeHepa lNetepa AywoseTtua,
Aunn. nHxeHepa, npodgeccopa Pynonsda XoxsapTtepa

n opyrmnxr. NuHkadenss (ABCTpuUs).

BnarogapHOCTb OTHOCKTCS Takke KO BceM hrpmam, KOTOpble NPeAOCTaBUIN B PACMoOpsKeHne
CBOW 3aBOJCKOM MaTepuarn.

Ocobass 6narogapHocTb Bblpaxaetca dupme «HERZ Armaturen Ges.m.b.H.» 1 nuyHo
leHepanbHOMY aupeKkTopy AokTopy epxapay MuHuepepy.

BeHa, 2003 .
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ByKBEeHHble 0603HaYeHNA U eaNHULIbI U3MepeHuin’

CumBon

A

DN

>

Kvs

q,

3Ha4yeHue EanHunua
n3mepeHus

Mnowanb ceyeHns M’
noToka
YaenbHas kk-kr K™
TENNOEMKOCTb
BHyTpeHHUN onametp M
Tpy6bI
HoMuHanbHbIN MM
(ycrnoBHbIV) guameTp
BennunHa Hanopa M BOA. CT.*
AHTanbnus KIpK-Kr
KoabpuumeHT Br-mZK'
TennooTtgayu
LLlepoxoBaTocTb M
TpyObI
MponyckHasi cnocob- My,
HOCTb BEHTUNSA NpU
NONOXEHUM “Y4acTnu-
HO OTKPbIT”
MponyckHas cnocob- Moy
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Nasnexue MNa=H-m?
KonnyecTtso Tenna Ik
KoadppumumeHT -
Nones3Horo AencTeus
MAOTHOCTL TENMOBOTO Br-m?
noToka
TennoBow NOTOK Ha BT-m”

eaVHULY ONUHBI

CumBon

n

q,

Z,Apg

Ap

App

AT,

In

AT,

AB

3Ha4yeHue EavHnua
U3MepeHus
- -1
MaccoBbI NOTOK (M) Kr-C
O6bEMHBIN noTok (V) My’
MoTepun gaBneHns Ha Na-m"
mMeTpe TpyObl
2 -1
Tepmunyeckoe M -K-BT
conpoTuBrieHne
Yuncno PenHonbaca -
PaboTta x (H-m)
KoadbpuumeHT- Br-mZK"
Tennonepenayu (k)
CKOpOCTb m-c”
TennoBou NOTOK = BT
TennoBas MOLLHOCTb
(Q)
MoTepa naBneHus Ha MNa
MECTHbIX COMNpPOTUB-
neHunsax
Hanop, pasHocCTb Ma
JaBneHun, nageHne
AaBneHus
MNapeHve gaBneHus B Ma
Tpybe
NapeHve pnaBnexHus B Ma
BEHTUNE
Jlorapudomuy. pas- K
HOCTb TemnepaTyp
PasHocTb K
Temneparyp
TemnepaTypHbIN K
Hanop, pasHoCTb
Temnepatyp. (6,-6g)
KoadhpumumneHT -
TpeHus TpyObl
TennonpoBoAHOCTb Bt-m"-K'

" OBLLIEenpUHATLIE CUMBOMbI B CKOBKaXx, OcTanbHble CMMBOMbLI corniacHo ISO**, EN*** n ONORM****
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CumBon 3Ha4yeHue EanHmua |CumBon 3HavyeHue EanHuua
U3MepeHus U3MepeHus

v KuHematuyeckast m’.c” p  MnotHocTb Kr-M”
BA3KOCTb

0, Temnepatypa B °C ¢ KoacbpmumeHT -
obpaTHOM COMNPOTUBMEHNSA
Tpybonposoge (T3)

0, TemnepaTtypa B °C —ng [asneHve Hanopa Ma
nopatoLem no MNpaHTtnto

Tpybonposoge (T,)

*

MeTpbl BogsiHoro ctonba (npum. nep.).

MexayHapofHasi opraHusauusi no ctaHgapTusauum (NpyuM. nep.).
*** EBpoOnenckme HopMbl CTaHgapThl (MpyM. nep.)).

**** Hopmbl ABCTpUU (NpuM. nep.).

*%

KpaTHble n ponu

OT eOuHUL, U3MEPEHNN MOryT ObiTb 0Bpa3oBaHbl C NOMOLLLK NpucTaBok MexayHapogHou
CUCTEMbI e4MHML,

P (Meta) 1.000.000.000.000.000 10"
T (Tepa) 1.000.000.000.000 10" (BUNMUOH)
G (Twra) 1.000.000.000 10° (Munnuapg)
M (Mera) 1.000.000 10° (MUANKOH)
k (kuno) 1.000 10°
h  (rekto) 100 10°
da (meka) 10 10’
1
d (meum) 0,1 10" 1/10
¢ (caHTn) 0,01 10° 1/100
m  (Munnu) 0,001 10° 1/1.000
n  (Mukpo) 0,000.001 10° 1/1.000.000

®dopmyrnbl nepecyéeTa

1 6ap = 10 mBog. ct. =100 kla
0,1mbap = 1 wmmBog.ct.=10T0la
1 kkan = 4,2 k[x 1 kkan = 4,1868 kx = 4,2 k[x
1 kBTy4 = 3600 kx
_ 4 _4,211000 _
1kkan/v = kkany = ~3600 - 1,16 Bt
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1 OCHOBHbIe NONOoXeHus

1.1 OCHOBbI TeNNOTEeXHUKHU

1.1.1 3aKOH coxpaHeHUs IHeprum

[ns Bcex npeobpa3oBaHU 3HEPrun Aewnc-
TBUTENEH OCHOBOMONararLWnn 3aKoH npu-
poabl, KOTOpbIV Bb1T ChOopMYyNUpPOBaH B 06-
wem suae I". NenbMmronbLem.

B 3akpbiTon cucteme obuiee
KONNYECTBO SHEPIUN OCTaETCS
NMOCTOSIHHBIM
W = const.

I. Tenbmeonby (1821-1894), Hemeukul ¢busuornoe
u busuk

OHeprvs He MOXeT BO3HUKHYTb HUOTKyAa, U
NCYE3HYTb B HUKYAA. QHEPrus MOXeT N1LLb
npeobpas3oBbiBaTbCA U3 OOHOWN (POPMbI B
ApYryto.
Bcrnencrteue atoro msmnyeckoro 3akoHa
NPUMEHEHNE MNPUBEOEHHbBIX HUXE TepMu-
HOB He ABISeTCA NPaBUSTbHbIM:
«reHepaTop Tenna» BMECTO «MNoCTaB-
LMK Tenna»
«pacxoq Tensia» BMECTO «MPUMEHEeHne
Tenna»

Tennosasi aHeprna Q.

Tenno - ato dopma aHeprum n obosHa-
YyaeTcs Takke, Kak konmyecTtBo Tenna Q.
EonHuuen tennoson aHeprumn Q siBnsieTcA
oxoynb = [bk. Ha npakTtuke npenmyLiecT-
BEHHO MPUMEHSIOTCA KUIoBaTT - 4achl
(kBTu).

1.1.2 TlepBbIN OCHOBHOW 3aKOH
TEennoTexHUKn (3akpbiTaa cucre-
Ma)

YacTb nogBedeHHOW TenmnoBOW 3Hepruu
CUCTEeMbl HakannuMBaeTcsa B KadecTBe
npypaLlleHns BHYTPEeHHeW 3Hepruu AU.
OTO npupaLleHe BHYTPEeHHeN aHeprun AU
BblpaXkaeTcs B MOBbILIEHUN TeMnepaTypbl

UIN B UBMEHEHUMN arperaTHoro COCTOSIHUS.
OcTanbHas YacTb NoaBeAEeHHOW TEMNOBOW
3Heprumn O npeobpasyeTcs B paboTy W.

O=>AU+W

B 3akpbITOn cncteme KOnNMYecTBo
noaBeLeHHON TENNOBOM SHEPTUU
paBHAETCA CYMME U3MEHEHUI
BHYTPEHHEN 3HEeprum n paboThl,
Npon3BeaEHHON AaHHOW CUCTEMOMN.

1.1.3 TennocogepxaHue 9,

TennocogepxaHue - 3TO KONMYECTBO Ten-
na, unn TeNOBOW 3HEepPruun, cogepxallen-
CAa B TBEPAOM WU XUOKOM Tene ¢ Temrne-
paTtypou 0, npuBegéHHOE K Temneparype
0°C.

roe:

0, - TennocoaepxaHue, kIbx; m - macca, Kr;
C - ydenbHasd TennoEMKoCTb (paHee -
yoenbHoe Tenno), kx-kr'-K', 6 -Temnepa-
Typa, K.

Ctpanuua 10
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CHEeIZ

Tabnuua 1-1: ygenbHas TenyioémMKocTb ¢

YnenbHas Tennoém- | kKx-kr' | BT-y-kr'-

KOCTb MeXay K’ K"
0°C n 100°C
Bopa 4,20 1,163
Menpb 0,385 0,105
ANMOMUHUN 0,904 0,252
Crans, xeneso 0,465 0,128
CTeHa 13 nonHore- 0,84 0,236
noro Knpnuya
MwuHepanbHoe macno| 2,00 0,560
Boagyx 1,00 0,280

“ ”

YaenbHasa TennoémKocTb “c” - aTo TO Konu-
4eCTBO Tenna, KoTopoe Tpebyetrca AnNs
TOro, YTobbl HarpeTb 1 Kr Macchl BelecTBa
Ha 1 K. OHa He 3aBUCUT OT Temnepatypsbl.

TennoobmeH 1M TemnepaTtypHoe paBHO-
Becue

Ecnu Ténnoe n xonogHoe Teno BCTynaeT B
TECHbIA KOHTaKT, TO TENnoe Teno oTaaéTr
SHEpPrv XonogHoMy, noka ux Temnepa-
Typbl HE CTaHyT OAWHAKOBbIMU. [1pn aTOM
npu TMOMHOM TENSIOU3oNsAUUM CUCTEMBI
CHapyxu TemnepaTtypHoe paBHoOBecue
[OCTUraeTcsa npu Temnepartype cmecu 6, :

my-c,-0,+m,c,0,= (m1'c1 + mz'cz) em
NnIn

my-Cy: (91 - em) =mycy (em'ez)

1.1.4 OGLwee TennoBoe ypaBHEHUE

M3mepuTb KONNMYeCTBO Tena HeNoCpeacT-
BEHHO HEBO3MOXHO, MOXHO MW3MEpPUTb
TemnepaTtypy 40 U nocne Harpesa (oxrax-
AeHns) 1 onpegennTb Maccy Tena. Tenepb
C MOMOLLbIO YyOerlbHOM TennoEMKOCTH
MOXHO BbIYMCIIUTb KONMYECTBO NoaBeaeH-
HOro (oTA4aHHOro) Tenna.

WTak, konnyecTBo Tenna, npuHsatoe (Mnm
OTAaHHOoE) ANA U3MEHEeHUs TemnepaTtypbl
Ha BeNUYUHY A, npu ¢ = const paBHO:

AQ =m-c- AB ,

roe:

AQ - KonuyecTBo Tenna, kKx; m - macca,
KF; C - yAenbHas TennoémKkocTb (paHee -
yaenbHoe Tenno), Ix-kr'-K'; AD - pasHoCTb
Temneparyp

1.1.5 MowHocTb P
EavHuua namepenus: BT (satT) =/x-c”

BaTT paBHseTCA MOLLHOCTU, NMpU KOTOPOW
3Heprus B 1 4pkoynb paBHOMEPHO npeobpa-
3yeTcsa B TeyeHne 1 cekyHabl.
1BT=10xc'=1H-Mmc’

OTW eanHULbI N3MEePEHMN NPUHLMNNANBHO
paBHOMNPaBHbl U MOryT NPUMEHSATbCH 6e3
orpaHM4YeHnn, Hanpumep: BaTT MOXHO
Ob1510 Obl NPEUMYLLIECTBEHHO MPUMEHATH
AN 9NeKTPUYecKom U TensioBOM MOLL-
HOCTW, [KOYNb B CeKyHOy ANna TepMmu-
YeCKOM MOLLHOCTU (TennoBas MOLLHOCTb);
HBIOTOH Ha METP B CeKyHAy ON9 MexaHu-
4EeCKOW MOLLIHOCTW.

MowHocTb - aT0 paboTa, coBepLUeHHas 3a
onpeneneHHoe BpeMs (e4nHNLY BPEMEHN),
4YyeM MeHblle Bpems, Tem Oornblue MOLL-
HOCTb;

Paboma p= w

MouwHocmb = Bpems © T -

Pabota W H-m= I pxoynb

K
MoLwHocTb ;l 'HT= Bt (BatT)
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P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

1.1.6 TennoBass MOLLHOCTb =
TenynoBOMW NOTOK @

Konuuecmeo menna

Tennosoii nomok =
Bpemsa

p_dQ _mcAD _

= -¢c-AD
dt T In

PaHee ons 0603Ha4YeHns TennoBoro nNoTo-
Ka npumMeHsanca cumeon Q unum P.

1.1.7 MaccoBbi NOTOK g, B 3aBU-
CMMOCTMU OT TENJIOBOIro NOTOKa @

B oTtonuTenbHbIX ycTaHoBKax Tpebyembin
MacCOBbIN NOTOK B TpybonpoBogax Wu
paguatopax, a Takke MacCOBblA MOTOK
HacCOCOB ¢, OnpefensieTcs 4Yepes Tenso-
BOW MOTOK, noanexawwun nogadvye, @ u

pas3HoCTbL Temnepartyp A6.
__
D= c.A0 ’

@-3600
qm = CAe Kr-4 ’

roe:

¢, -MaccoBblI/ NOTOK, kr-c'; @ - TennoBon
NOTOK = TennoBas MOWHOCTb P, KBT; ¢ -
yaenbHas TenmnoéMKOCTb, Dox-kr'K'; AB =
pasHoCTb Temnepatyp (6, - 6), K.

PaHee ana o6o3HayeHMs MaccoBOro

noTtoka m v ob6bEMHOro noToka Vv npume-
. P
HAnacb oopmyna: m = CAf

C nNNoTHOCTBLIO

_ _Macca - m  _ A4n Ke
P~ O6wen 4 @ M
nonyyator

o 4, w
06bEMHBIN NoTOK v =p c
MNpnmeyvaHue:

MAOTHOCTb BO/blI B OTOMUTENLHON TEXHUKE
C [0CTaTO4HON TOYHOCTLI MOXET ObIThb
npuHsTa 3a 1000 kr-m™.

Torganonyyaem: 1 n=1«kr

Ctpanuua 12



CHEeIZ

P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

pumep: TpebyeTcsi onpenenuTb MaccoBbii MOTOK B TpybonpoBoge OTOMMEeHusi, ecnu
N3BECTHbI TEMMOMNOTEPMW.

Uepes npucoeauHUTENbHbIN y4acToK A BOOSHOIO OTOMMEHUS OOMMKEH NPOXOAUTb TEMIOBOM
notok 30 KBT Ha kaxabIn oTonuTeNbHbIN NpMbop nNpu pasHocTn Temnepatyp A6 = 20K. Kakon
MacCCOBbI NOTOK (pacxon BoAabl) Heobxoanm?

- =0,357kr-c’ = 1286 kr-4”
q,= A0 = 4220 =0, Kr-c = KIr-4
NInn
30000 ;
qm_ 1,16‘20 _12861(1—""1 5

Aansa TemnepaTypbl Boabl 80°C ¢ nnNoTHOCTbIO p =971,6 K- m°

OOBEMHBIV MOTOK COCTaBUT
qn

1286

qv= p

971,6

=1,32m -4

1.1.8 KoadcbuumeHT nonesHoro
AOENCTBUSA 1

KoadppmymeHToM noONesHoro nencTBud
K.n.4. 3a0aéTca OTHOLWeHWe Konm4yecTBa
NONe3HO MWCMNONb30BAaHHOW MOLWHOCTHU
(aHeprun) k obwemy KonuyecTBy noase-
NEHHOWN.

_ [lone3sHo ucronb3osaHHas MOWHOCMb —

K.Mn.o. = T
Konuyecmeo nodgedéHHoOU MowHOCMU
_ Py _ Py
(0] P

zu zu

1.1.9 KoacdcpunumeHT ncnonb3ona-
HUA 1,

MNog kKoahdPUUMEHTOM UMCNONb30BaHUA
NOHMMAaT OTHOLLEHME Konn4yecTBa Tenna,
OTAAHHOro (MCNosib30BaHHOrO) 3a nepuop
NCNonb30BaHus, K (MPUMEHEHHOMY) oA Be-
AEHHOMY KONMyecTBy Tenna.

Hanpumep, CKONMbkO W3 nNoaBeOEHHOrO
KonuyectBa Tenna npeaocTaBnsieTcss B
pacrnopsbkeHne ana qakTU4eckon Lenu
NPUMEHEHUA.

N, = Wcronb3osanHoe Kou4ecmeo menna _
N [No0sedéHHOE Konuyecmao menna

Qu
QZL{

1.1.10 Tennonepepava

B kadecTtBe Tennonepemayn 4yepes CTEHY

NOHMMAETCH NpoLecc nepeHoca Tenna oT

ogHon cpeabl kK apyron. CnegoBaTtenbHO,

Tennonepena4a CoCTOUT U3:

®* KOHBEKUWOHHOW Tennoothayun o, =
BHYTPEHHEN KOHBEKLWM;

* TennonpoBogHoCcTU (A/d) 4vepes3 (nnoc-
KYl0) CTEHY;

®* KOHBEKLUMOHHOMW TennooTtaaun o, =
BHELLHEW KOHBEKL M.

YpaBHeHWe AOns pacyé€Tta Tennonepegayv
Yepes NNOCKY CTeHy npeanonaraet Hanu-
Yyne O4HOMEPHOro CTauMOHapHOro Tenso-
BOrO MNOTOKa. B KOHCTPYKLMOHHOM 3f1eMEH-
Te, COCTOSILLLEM U3 HECKOSTbKUX CNOEB, CYyM-
MapHOe CONpoTUBNEHue Tensonepegayu R
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P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

EHeIZ

MOXET cnaratbCs U3 CyMMbl CONpOTUBIIE-
HWI TENNONPOBOAHOCTMU BCEX CMOEB XR, U
COMpPOTUBIEHUI TENIOOTAAYUN BHYTPEHHNX
R; NHapPY>XHbIX R, OrpaXKaeHUN.

1 d 1 1
R=R +IR +R=-+L——+ = 7,

roe:

R - CymMMapHOe COnpOTUBIEHNE Tennone-
pegade R=1/U, m*K-BT'; R, conpotus-
neHve TennooTaauy BHYTPEHHUX Orpax-
nenwin, M>-K-BT"; R, - conpoTvBreHune Ten-
nonpoBodHocTM R,=d/A, M*K-BT", R, - con-
POTVBIIEHNE TENMOO0TAAYN, HaPYXHbIX Or-

paxaeHnin M”-K-BT"; o, - KoadpULMEHT BHy-
TpeHHen Tennootaaun, Br-m*K'; o, - koad-
buLmMeHT BHelwHen TennooTaauun, Br-m™K™";
d - TOMWMHA CNOS CTEHKWU, M; A- Tenmno-
nposoaHocTb, BT-M'K'; U - koadbduumeHt
Tennonepenauu (paHee - k), Br-m” K.

N
o

0 3 — = —F

4

¥

a) Tennounsonsauus,
YNOXEHHasi CHapPYXun

WL,

SRR

AN
o

AN

NN

I/

AR

A \\\;!-}\\
4
ml

b) Tennonsonsuus,
yroXXeHHasi BHyTpU

Puc. 1-1. ®opma memnepamypHoU Kpueol 8 mernsiou3onuposaHHol cmeHe rnpu (a) sHewHed,

(b) sHympeHHel usonsayuu
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P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

CHEeIZ

TennoBon MOTOK Yepe3 MNIIOCKY CTEHY B
CTauMOHApPHOM COCTOSIHUM NpPOnopLMOHa-
neH nnowaan 4 v pasHOCTU TemnepaTyp
MeXy OMbIBaKLWNMUK cpegamn (He Mexay
TemnepaTtypamMmu noBepxHocTen!).

@, =P,=U-4-(0, - 0,) = L-AD,

roe:

@, P, - MOLIHOCTb Tennonepegayun, Ten-
nosow notok, BT; U - koadpdpuumeHT Ten-
nonepepaun, Br-m%K"; 4 - nosepxHocTb
Tennonepeaayun, M’; 0, - BHyTPEHHSAs TeMne-
patypa, K; 6, - BHewwHaa Temnepartypa, K;
L=U-A -npoBogumocTb, BT-K".

1.2 OcHoOBbI a3poruapoanHamm-
Ku (rmugpaBnuka)
1.1.1 YpaBHeHUue Hepa3pbIBHOCTU

B craumoHapHOM NOTOKE BHYTpU TPYyObl
MacCOBbIi NOTOK XWAKOCTU OCTaETCcs Noc-
TOSIHHbIM, TO €CTb CNpaBeaSINBo

4., = p-w- A = const.

roe:

¢, - MAaCCOBbIi NOTOK, KI-C'; p - NNOTHOCTb,
Kr-M°; W - cKopocTb, M-C'; 4 - nnowanb
ceyeHus, NoToKa.

B Hecxumaembix cpepax (p=const.)
OOBEMHbBINV NOTOK MOCTOAHEH.

q,=w-A=const.

CkopocCTb B TpyGe C BHYTPEHHUM AMaMeT-
poM D BbluMCNSieTCs Mo hopmyrie

q,4
D’n

-4 _
w="" =

roe:

W - CKOPOCTb, M-C'; A - Nrowaab ceYeHus
notoka, Mm% D - BHYTPEHHWIA Omamerp

. . o 3 1.
TpyObl, M; g, - OObEMHbIA MOTOK, M-C;
g,, - MacCOBbI MOTOK, Kr-C.

[na pacwupeHuns Tpybbl C 4, 0O A, cor-
nacHo puc. 1-2 npu p = const cnpasegnueo.

q, =wrA = wyA,

w, A,
YpaBHeHIe HepaspLIBHOCT MK, ~ = A
TO €eCTb OTHOLUeHue CKOpOCTel7| 06paTHO
MPOMOPLIMOHANLHO OTHOLLEHWIO MIoLLaAei
B COOTBETCTBYHOLLNX CEYEHUAX.
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P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

A\

LT Y

Puc. 1-2 PacwupeHue mpybbi

1.1.1 IuHamunyeckoe gaBneHue p,

OuHamMmnyeckoe OaBneHue - 310 Takoe AaB-
reHne, KOTopoe ABWXYLLIAACA cpeda oKa-
3bIBAET Ha MMOCKOCTb, CTOALLYIO MepneH-
AVKYNAPHO K BEKTOPY HarpaBreHUsl CKo-
pOCTM!.

EQvHuuen nasnexns p SIBRsSieTca nackanb
(Ma). 16ap=10°mb6ap=10°Ma

CTtapble eanHUL bl UBMEPEHNS:
TexHu4yeckasi atmocdepa 1art =
=9,80665-10°MNa

dumsndeckada atmocdepa 1 atm=1,033 at
=101,3klMNa =760 MM pT.CT.

roe:

p, - AMHamuyeckoe aaenexue, lNa; p -
MAOTHOCTb, KI-M”; w - CKOPOCTb, M-C .

OHO 0bo3HavaeTca Takke Kak aaBreHue
noanopa no MNpaHTtnto.

1.2.3 (Tnppo-) ctaTtuyeckoe Aas-
neHwe p,,

MmopocTaTuyeckoe gaBreHue - 3To AaBre-
HWe, oKa3blBaeMOe XUOKOCTbIO Ha CTEHKY B
COCTOSAHUM MOKOS.

Cratunyeckoe gaBneHue Bbl3biBaeTcsl, co0-
CTBEHHO TFOBOPS, CUMON TAXECTU (BECOM)
XngkocTtu. [lanee k Hemy nobaenseTcs aa-
BNEHNe CUCTEeMbI, KOTOPOE BHOCUTCA Ctoaa
pacLMpUTENbHBIM pe3epByapoM Unu ycT-
PONCTBOM NoaaepXaHnsa Hanopa.

pst=p'g'h+p8ys ’

roe:

p.; - CTaTuyeckoe AaeneHwve, MNa=H-m’; p -
MANOTHOCTb, Kr-M®; g - yckopeHue cBobop-
Horo nageHus (g=9,81m/c?), m-c”; h - Bbl-
coTa BOfsIHOrO cTonGa, M; Py, - AaBneHue
cuctemsl, Ma=H-M’.

C yBennyeHnem BbICOTbl /s CTaTuyeckoe
AaBneHne Ap, CHWKaeTcs B NIMHENHON 3a-
BucumocTu (puc. 1-3).

Ctpanuua 16



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS I'm

OOuwee craTMyeckoe [gaBreHue cknagbl- roe:
BaeTCsl M3 CTaTU4YecKoro AaBneHus p, U

Pst ges - OOLLIEE CTATUYECKOE AaBNEHMe
BHELUHEro A4aBneHns p, .

(abcomtoTHOe aasnewHue), Ma = H-m% pq, -
craTudeckoe aasnexue, Ma = H-m% p, -
BHellHee aaBneHuve, MNa=H-m?.

pStges = pst + po

Po
v |
L 1 A
h
h 4
- >
Apst

Puc. 1-3. lTudpocmamuyeckoe dasneHue

I-I pUMep: pacrnpeneneHne gaBneHns

PaccuntaTtb gaBneHune, KOTOpoe oka3sbiBaeT CTONO BOAbl HA CTEHKY TPYObl, €Crn COrnacHo puc.
1-3 BbICOTa /1 HUXE YPOBHSA BOA bl OTKPLITOro pesepsyapa u coctaBndet 10 m.

p. =p-q:H=1000-9,81-10=
9,81-10*kr-m?c?=9,81-10"Ma=0,9816ap ~ 16ap

OTHOCUTENBHO faBreHust 0pr>+<a+ou.|,e17| cpenbl p ., 9TO OaBlNIEHNE ABNAETCA N36bITOYHbIM.

AbconTHOEe gaBneHue ans
P = 0,96 6ap (naBneHve Bo3ayxa Ha BbicoTe 400 M Hag ypOBHEM MOPSI)

paBHO:
Pure =Pyt Do =98,1+0,96 =981+ 194,1 =194,1 kIla = 1,94 6ap
Pesynbrar:

- cton6 Boapl BbicoTon 10 M co3aaeT cTatnyeckoe n3bbITOYHOE AaBreHne, paBHOe
10mBoa. cT.=16ap=100«kMa.
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P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

EHeIZ

Ob6uwee paBneHne obosHa4vyaeTcd kak pabo-
Yyee AaBrieHMe B yCTaHOBKax. OTO TO AaB-
neHwe, KOTOpoe OeNCTBYET B KaKkOW-TO On-
pefenéHHOM TOYKE CUCTEMDI.

Prot =Pa ¥ Py

roe:

Dwt - Paboyee pnaenexwue, MNa; p, - AMHaMu-
Yyeckoe fasrieHue, [la; p, - cTatudeckoe
pasrienue, lNa.

1.2.4 N'magpaBnNM4YeCcKUn U 3KBUBaA-
JNeHTHbIU guameTp

Ana Toro 4tobbl NONyYNTb aHanornyHble
XapaKTEPUCTUKN O HEeKpyrnowm Tpyobl,
TpebyloTca NpuBeOEHHbIE HUXE nepepac-
YEThl.

MmapaBnuyeckun gnameTp

B TpybonpoBogax unu kaHanax, nonepey-
Hble CeYeHUA KOTOPbIX OTfMYarTCa OT
KpYyrnoro, ¢ XopoLnm cOoBnageHNeEM C 3a-
KOHaMn COMNpPOTUBNEHUS TypOyrneHTHOro
noToKa Ang Kpyra gnametpa D MoxeT ObITb
NPUMEHEH rvapaBnuyeckuii gnameTp d,.

roe:

d, - ruopaBnuyeckuin guametp, M; A -

nonepeYHoe ceveHue notoka, M’; U - nepu-
METP, CMOYEHHbIN XUAKOCTbHO, M.

B Tpybax c KpyrnbiM ce4yeHnem NnornyHo,
ytod, =D BHYTPEHHUN AnameTp.

[nsa nNpsAMOYrornbHOro nonepevyHoro ceve-
HWS1 MOTOKa CO CTOPOHaMu MNpPsMOYrofb-

HWKa a b cnpaBeanveo:
g = 4ab  4ab
=2 (a+h)  ath

[nsi KBagpaTHOro MOMEpPeYHOro CeveHus
noToKa CO CTOPOHOW KBagpaTa a cnpaBef-
n1BO:

[Mpy OAMHAKOBOW CKOPOCTU MNpPSIMOY-
rofbHbIA KaHan C ruagpaBinyecknm
anameTpom d, obnagjaer Takon xe
notepen AgaeneHus, kak Tpyba B Buae
LUNUHAPA C TaKUM XXe ANamMeTpoM.

dakTnyeckasa CKOPOCTb NOTOKa w,, A5d

COOTBETCTBYHOLLENO MOMEPEYHOrO CEYEHUS
rnoToka A onpegensietcsi no opmyre:

roe:

w,, - CKOPOCTb, M-C"; ¢, - 0GbEMHBIN MOTOK,

m’.c’; 4 - nnowanb NonepevyHoro ceveHmst
noToka, v’.
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P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS I'm

rI pumMep: Tpyba ¢ NPSAMOYrofbHbIM CEYEHNEM

Onpegennm mMaccoBbIM NOTOK U rMAPABANYECKUA AnamMeTp ASs NPOTOYHOW BOLOMPOBOLHOM
dracoHHon Tpy6bl 40 X 60 MM.
TonwmnHaCTeHKN s =2 MM.

CeueHne A=36x56=2016 mm*=0,002 m°.
Mepumetp U=(36+56)-2=184mm=0,184 m.
4-A 4-0,002
d,= "y = 0,184 =0,0435m.

015 aKTUHECKO CKOPOCTM NOTOKA w = 2 M-C ' MacCOBbIN NOTOK PaBEeH:
q,= 0,002 -2 - 1000 =4 kr-c" = 14400 kry".

N3 gmnarpammbl Ons Kpyrrnoro ceveHust no d, n akTM4eckon CKOPOCTM MOTOKa HaxoamTcs
noTeps Ha TpeHue B Tpybe. OTo Hanbornee pacnpocTpaHEHHbIN CNoco6.

OKBMBaneHTHbLIN AnameTp 1.2.5 Yncno PennHonbAca
OKBMBAIEHTHbIN anameTp dg NCnoJib3yeTcd

NPeMMyLLIeCTBEHHO B BO3AYyLIHbIX KaHanax Yucno PenHonbaca - a10 6e3pasmepHbii
C NPpAMOYroJibHbIM Ce4eHneEM MNMOTOKa. napameTp, Onl/lelBal‘OLU,VlM BWA NOTOKA.

lMoTokn B Tpybax OOQHOTUMHBLI, €CNN OHWU
MMerT oguHakoBoe Yucno PenHonbaca Re.

Mpyn oAaMHAaKOBOM OOBHLEMHOM MOTOKEe
NPsSIMOYrOfbHbIA KaHan C 3KBUBAmneH-
THbIM AnaMeTpoM d, obnaaaet Takow xe
notepen AaerneHus, kak Tpyba B Buae Re= —~ :
UUITMHAPA C TaKUM XKe AUaMeTPOM.

roe:
W - CKOPOCTb, M-C"; D - BHYTPEHHWIA auna-
2.4-b MeTp Tpybbl, M; v - KMHEemMaTuyeckas Bs3-
d,= “ath KOCTb, M™-C .
MapameTp d, ucnonb3yetcs Tam, rae [ns Boabl
3a4aHO nageHue faBreHus onga onpege-
NEHHOro O6BLEMHOro MoTOKa, Hanpumep, 10 °C v=1,31-10° mM’.c”
npu pacyéte ceTn KaHanoB KOHOMLMOHEe- 80 °C v=0,37-10° m*c”
pOB BbICOKOro AaBneHna 1 npu KoMreHca- AN CBEPXIIErKOro XXMAKoro Tonnunea
umm ydactkoB Tpyo (oTBeTtBneHus). C 20 °C v =16,00-10° M*c”

MOMOLLBIO d, MOXHO N1Erko Mony4nTb Tpe-
OyemMble pa3Mepbl NPSIMOYrOfbHOrO KaHa-
na, ocobeHHO, ecrnim UMEKTCS COOTBETCT-
BYtOLLME TAbNULbI.
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P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

EHeIZ

[o Re 2320 NoToK ABNSIETCA TaMUHAPHBLIM
(paccnoéHHbIM), TO eCTb CKOPOCTU B Tpybe
pacnpegeneHbl B oopMe napabonsbi.
HaunHaa ¢ Re = 2320, noTtok sBnsercs
TYPOYNEHTHbIM.

OGblYHble AN OTONUTENBHON TEXHWUKN MO-
TOKW, B KOTOPbIX YaCTULbl XXUAKOCTU OHO-
BPEMEHHO BbIMNOMHAKT elwe u kKonebare-
NbHble OBWXEHNS B HECKOSTbKNX Hanpasne-
HUAX, ABNAOTCA TYpOYNeHTHbIMU U NMEIOT
CITI@XeHHbIN npodunb pacnpeneneHus
ckopocTen. Yem BbliLwe yncno PenHonbca,
TeM Boree criaxeH Npogub CKOPOCTEMN.

1.2.6 TpeHune B npsimon Tpybe

[ns pacyeTa nageHUs AaBneHust KUOKMX
cpen B Kpyrnblx Tpy6ax npu anvHe nps-
MOro y4YacTKa [ cnpaBefmBo:

_ _, L.p -
ApR—R~Z—KD2 w

roe:

Ap, - NageHuwe paeneHus B Tpybe, Ma; R -
nepenag [OaBreHWss Ha MeTp Tpyobl =
notepw Ha TpeHue B Tpy6e Ma-M™'; [ - AnuHa
yyactka TpyObl, M; A - KO3pPULMEHT Tpe-
HUA B TPYOE; D - BHYTPEHHUI AnaMeTp Tpy-
Obl, M; p - MMIOTHOCTb, KI-M; W - CKOPOCTb,

M-c’; _ w’-naaeHue Hanopa no MpaHTnio,
Ma. 2

BenunuuHa R B Na/m - 310 nageHne pasne-
HUSA Ha meTpe TpyObl M 0603HaYaEeTCs Takke
KaK yaenbHble NnoTepu Ha TpeHue B TpyoGe.
BenununHy R MOXHO B35ITb U3 Anarpamm unm
Tabnuu (CM. NpUnoXxeHue).

1.2.7 KoacpchuumeHT TpeHusa tpyo
B asporngpoanHamMmuke

BespasmepHbI KOAPPULNEHT TPEHUS TPY-
Obl A 3aBUCUT OT LLEPOXOBATOCTM TPYO®bI £,
BblpaXX€HHOW B MM, OT Tuna TeveHus (Re) n
OT TeMnepaTypbl NepemeLLaemMon cpeapbl.
OObIYHble 3Ha4yeHusa A ansa Boabl =0,02.....
..0,05

Mpyn namuHapHoMm TeyeHumn (Re <2320) ans
KoadbuumeHTta TpeHuss Tpybbl cnpa-
BE4MBO:

64
Re

}\‘:

[na pacyéta koadpnumeHTa TpeHns Tex-
HUYECKM LiepoxoBaTbiX TpyO B 30HE Typ-
OyrneHTHOro TeyeHus (Re>2320) no
KONEBPYKY (COLEBROOK) cnpaseanu-

BO:
1 251 &
Jn =-2log R +0,27 d, |

A - KO3(hpUUMEHT TpeHus Tpybbl; k - Lepo-
X0BaTOCTb TPYObI, M; d, - rapaBnnyeckmmn
anameTp, M; Re - Yuncno PenHonbaca.

roe:

Tabn. 1-2. AbcontoTHaga WepoxoBaToCTb k Ana pasnuyHbiX Tpy6 /7/ vn /19/

MM
TAHYTblEe TPYObl (Hanpumep MeaHbIe) 0,0013 ... 0,0015
CTaHOapTHble cTanbHble TPYObI (CpegHee 3HayYeHune) 0,045
CTaHAapTHble cTanbHble TPYObl, pXXaBble 0,15...0,2
CTaHOapTHble cTanbHble TPYObl C CUITbHOW PXXaBYMHOM 1,0...3,0

nnacTukoBble TPyObI

0,0015 ... 0,0070

3HayeHune koadULMeHTa A MOXHO B3ATb U3 gnarpammsl (puc. 1-4).
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CHEeIZ
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Yucno PenHonbAaca Re

Puc. 1-4. KoagpgpuyueHm mpeHusi 0ns mpy6

1.2.8 lapeHue paBneHusi, Bbi3bl-
BaemMoe MeCTHbIMU conpoTuBre-
HUAMMU

Cnegyet y4nTbiBaTb [OMOMHUTENbHbIE
notepu AaBrieHns BCreACcTBME HanuMyus
apmartypsbl, (paCoHHbIX feTanen, pesepsBya-
pOB, annapartos 1 TOMY NOAOBHOrO.

OTW noTepu AaBrieHns NPOnopLMOHarbHbI
ANHaAMUYeCcKOMY OaBneHuo npu cpegHen
CKOPOCTW TEYEHUSA U NO3TOMY MOryT ObITb
onpegerneHbl C MOMOLLBID KO3IPULMEHTa
MECTHOro conpoTtuBneHus C.

[MapeHve oaBneHns paccyYnTbIBAETCS:

ApE=Z=ZC—%w2

roe:

Ap, - nageHwe faBneHus 1U3-3a MeCTHbIX
conpotmeneHun (Z), Ma; C- koadppuumeHT
MECTHOI0 COMPOTMBIIEHUS; p - MIIOTHOCTb
(ansa Boabl p =1000 Kr-mM*), Kr-M”; w - CKO-
poCTb, M-C ™.

CKOpOCTb MOXHO paccyuTaTb MO ypaBHe-
HWIO HENPEPBIBHOCTU NN MOXHO B3SITb U3
Tabnuubl (CM. NPUNOXeEHKE).

Apmartypa, dacoHHble aetanu, pesepBya-
pbl, annapaTtbl U TOMY NOAOOHOE BbI3blBAKOT
NoTepu Ha TPEHNE O CTEHKN N Ha MOBOPOTHI,
KOTOpble Yy4uTbIBalOTCA KO3hdMUMeHTOM
MECTHOIO COMPOTMBIEHNA U MOryT ObITb
onpegeneHbl OnbiTHbIM nyTem. [pu 3atom
cneayet yu4nTbiBaTb TY CKOPOCTb, K KOTOPOW
OTHOCUTCA KO3hpMUMEHT (CM. B npunoxe-
HUK Tabnuuy KO3IMPULMEHTOB ANA MECT-
HbIX CONPOTUBIIEHNIA).

[na npakTU4ecKknx BblYUCIIEHUIN Tabnuubl
coaepXaT OKpYrMEHHble 3HaveHus Aans
OObIYHbIX MECTHbIX COMPOTUBMAEHUIA (CM.
dopmynap H 106 B npunoxxeHun).
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NMpuMepbl HEKOTOPbLIX MECTHbIX Con-
poTUBNEHNN

a) Pe3koe paclwumpeHue TpyObI

MoTeps AaBneHus BbI3bIBAETCS B 3HAUMTE-
NbHOW Mepe paccemBaHMeM (CMeLLvBaHu-
eM BCreacTeBuMe pasfI4yHOM CKOPOCTU W
N3MEHEHUs HanpaBneHnsa TeYeHNsa YacTuL
XMOKOCTKN), MO3TOMY MpU TEOPETUYECKMX
noaxodax MCnonb3yeTca MMNysbCHoe ypa-
BHEHME.

YyacTtok 1 | YyacTtok 2

10—

G

2

A

= (1 - A—’j OTHOCUTENBHO yyacTka 1
2

App =2, :ngwlz

[MoaTomy nageHve gaenenus Ap, = Z, cnegyet OTHOCUTb K y4acTKy 1

Puc.1-5. MecmHoe connpomueneHue - pacuwupeHue mpybbi

b) OTBeTBNEHue

[Mpu pa3BeTBrneHMn Macca noToKa XUOKoW
cpedbl U3MeHSieTca BCneacTBMe OTToKa
(pasgeneHune) nnu NpuToKa (CoeanHeHne).
Bcrencreue pasgeneHms nnu coeguHeHns
BO3HWKAaIOT NoTepu AaBrieHnss oTBOANMOro
WK, raBHOM NOTOKe.

KoadhdunumeHT MecTHOro conpoTuBneHuns ¢
3aBUCUT OT pasnuyHbiX PaKToOpoB BO3-
JencTBus:
* OT (bOpPMbI MOMEPEYHOIo CEYEHNS NOTOKA
(Kpyr uriv NPsIMOYronbHKK),
® OT COOTHOLUEHWNN CeYeHna A/A , nnn A/A4,,
® OT COOTHOLLEHUSA CKOpOoCTen w/w, WUInu
wwp,

® OT yrna OTBETBMNEHUs B U OT POPMbI
OTBETBIEHUS (HAaNpUMep, KoHUYeckas!).

AT pakTopbl BO3OENCTBUS NPUBOOAT K
MHOXeCTBY 3Ha4YeHU koadpdpuumeHTa C.

Mpn pacyé€te notepb AaBneHua cregyet
00paTnTb BHUMAHME Ha TO, K KaKOMy ANHa-
MUYECKOMY [aBIIEHNIO OTHOCUTCSA BENUYN-
Ha KoadpduumeHTa C: K 4aBEeHNIO

CKOPOCTM NOTOKa w Nepes pasgeneHnem
(Mpoxoa) nnu K 4aBneHno CKOPOCTM NOTOKA
w, B oOTBeTBneHuu. [Npu obbegmHeHuun no-
TOKa 9TO MOXET AaTb Jaxe oTpuLaTesbHble
BeNMYMHbl KoadpduumeHta £, a UMEHHO
Toraa, Kora ocyLLeCcTBSAeTCH NOABOS, dHe-
prum NocpeacTBOM YacTul, NOToKa, UMeto-
Lwmx 6onbLuyto 3Hepruto. MNoTtepto B 0TBETB-
NEHNN MOXHO CHU3UTb KOHUYECKUM nepe-
XO[I0M, a TaKKe C MOMOLLIbIO XOPOLLEro 3ak-
pYrneHnsa couneHeHmns rmaBHom TpyObl ¢ OT-
BeTBNeHneM. PasgeneHune notoka B popme
[YroBoro (M30rHyTOro) OTBETBIIEHUSA TOXE
NpmBOAUT, 0COBEHHO ANSA OTBETBEHUSA NOA
yrnom 90°, K MEHbLUMM MOTEPSAM pasgerne-
HWUS. JTO cnpaBeMBo Takke Ans obbeau-
HEHWsI NOTOKa.

[ns 06bI4HBIX COOTHOLLEHMI MOXHO BpaTb
3HayYeHus, yKasaHHble Ha puc. 1-6.

B cpeagHem moxHO 6paTtb Ana pasgeneHus
B pacnpegenutene koadduumneHt ¢ = 0,5,
a ans obbeanHeHnsa B KOMMeEKTope Koad-
duumeHT £=1,0, NnpuBeEHHbIN K nonepey-
HOMY CEYEHWMIO MOLKITIOYEHNS.
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CHEeIZ

PasdeneHue nomoka Aw
[Tpoxox —
C_O AAvWA
—
=0 Ay
Y
Orsog
=1,5
—
Y
Pasgeraenue =30 €=3,0

ObbedureHue Nomokos

[poxoz €=0,5
¢=0

Orsoz

Causrue

£=3,0 £=3,0

R

Puc.
repexo0HUKo8

c) TennocYéTYmnKu:

OHu ycTaHaBnMBalTCA ONs1 KONMYECTBEH-
HOro y4éTa WCMoMb30BaHHOMO Tenna Ha
equHuly xunba  (notpebutens). [epea
KaXablM TEnnoCYETYNKOM crneayeTr MOHTU-
poBaTb MOMWMO TPA3EYNOBUTENSA CrIaXu-
BaloLLMN yvyacTtok gnuHon ot 5D go 8D, a
nocne Hero anuHown ot 2D go 3D. daTtyunkm
Nno BO3MOXHOCTWU crnegyeTr MOHTMPOBaTb C
NOrpy>XHOW BTYIKOW NPOTUB HarnpasreHns
TeyeHus.

[MoTepto OaBneHUs B CYETYMKE ropsiyen
BOAbl cnegyet 6paTb U3 (OUPMEHHON Tex-
HUYECKOM OKYMEHTaLNN.

d) PagnaTophbl:

[MoTepu oaBneHus B CEKUMOHHbIX U NaHe-
NbHbIX pagunatopax, KOHBEKTopax, yepes
KOTOpble BOfa NpoTekaeT C Manon cKopoc-
Tbt0, MOXET PacCYNTbIBATLCH CO 3HAYEHU-
eM KoapdpuumeHTa ¢=2,5.

Motepn pasneHuss B papgmatope B [la
paccunTbiBaeTCcs no popmyne:

Ap=§-—%w2H ,

1-6. KoagppuuueHmnl conpomusrneHuss omeoda / npoxoda Ons npsiMbix T-06pa3HbIx

w,~ 9TO CKOpPOCTb BOAbl BO BXOAHOM
ceyeHumn Tpybonposoaa, Hanpumep, DN 20
cornachHo ONORM M 5611, cranbHble
Tpy6bl C pe3bboi, HO HE CKOPOCTb TEYEHUS
B MNpucoeanHuTenbHoMm natpybke pagwa-
TOpa, N03TOMY A4S TOYHOro pacyéTta Heob-
XoanumMo Obino 6bl paccMmaTpmBaTb Kaxabin
pagunaTtop Kak oTaenbHbIi y4acTok. [1ns na-
HenbHbIX PagnaTopoB C ManbIMU MPOXoa-
HbIMW CEYEeHUSIMN MOTEPU OaBMNEeHUs cne-
AyeTt onpeaensitb No AaHHbIM hUpM NPoun3s-
BOAWUTENEWN COrMacHO AuarpaMmm noTepb
AaBneHus.

e) OtonuTenbHble perucTpbl nona u
HacTeHHble OTONUTENbHbIE PErucTpbl:
MageHve paBneHnst Ha OTONUTENbHOM KOH-
Type MOXeT BbITb paccYnTaHO C NOMOLLbIO
AnvHbl [, BenuuunHel koadduumeHToB R
cnepgyet 6patb 13 Tabnuy N3rotoBUTENS.

Apps =R -1
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f) PerncTpbl ona HarpeBa Bo3ayxa, Ten-
JIOOOMEHHUKU W COJSIHEeYHble KOossnekK-
TOpbI

B obiem cnyyae cnpaBeanmBeo:

noTepu gaereHns Ap, crnegyet 6patb u3
TEXHUYECKON [OOKYMEHTaUUU Npu HOMMU-
HanbHOM O6BEMHOM MOTOKE ¢, .
HenictButenbHoe nageHue AasneHus Ap,

3aBMCUT OT KBagpata [AenNCTBUTENbHOro
06BLEMHOrO NoTokKa g,

9 Y
Ap, = APN( qu ) ’

npmmep: HaWTX noTepu OaBneHus B kanopudepe Npu pacxoge OTIIMYHOM OT HOMUHAmb-

HOro.

CornacHo gokymeHTaumm upmbl Kanopudep MMeeT no BOAAHOMY KOHTYPY NOTEPHO AaBIEHUS
BenuMYMHoN 1,2 M BoA. CT. NPV HOMMHANBHOM 06bEMHOM MOTOKE, paBHoM 3,2 M>-y”.
Haitv noTepio AasneHus peructpa ans Harpesa Bosayxa npv pacxoge 5m°y™,

qns \
Ap, = Apy ( qu) = 1,2(

5

2
3—,2) =2,93 M BOJ. CT.

1.2.9 lMNotepn paBneHus B pery-
JINPOBOYHbIX KranaHax (BeHTU-
NAX) U NCNOSNTHUTESNbHbLIX 31eMEH-
Tax

Ecnu nameHsetcs pacxog Bogbl, TO U3me-
HSIETCS TaKKe U NageHne AaBneHns.
lMoTepwn gaBneHus B perynmpoBOYHbIX UK
npeaBapuTENbHO HacTpaMBaeMbIX BEHTU-
NsAX MOXET ObITb NpeacTaBneHo rpaduyec-
K/ B BUAE XapaKTEPUCTUK NOTEPb BEHTUSA
(pnc. 1-7).

Ap
1

A

AT

0,25|«

\ 4

0,5 Kvs

Puc.1-7.Xapakmepucmuka rnomepb 8eHMUIIS

KoadhpmuymneHT pacxona BeHTUNS (nponyc-
KHast cCnoCOBHOCTb) Kv yKka3blBaeT OObEM-
HbIll pacxod BoAbl ¢, B M4 npu nageHum
AasneHunsi, pasHom 16ap (cornacHo
VDI/VDE -2173)/19/.

q,
+Ap,

Ky =

EcnnyctaHosutb p 1000, Hanpumep, nap,

TO:
p
Kv=q, J Apy

Nog BenunuymMHOM Kv WUCMNOMNHUTENLHOrO
3fIeMeHTa MOHUMAaKT €ro pacxoj B
M°-4", KOTOPbIV NPWU OTKPLITOM BEHTUME
(HomMuHanbHbIM X004 H) DaéTt nageHwe
AasneHusi, pasHoe 1 6ap = 100 kla.

BennunHa Kv penctBuTenbHa npu
HOMUWHarnbLHOM xoge H,,, TO eCTb npu

perynmpoBoYHOM xoae, paBHom 100%.
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Ans q,,= Kvsw Ap,= 1 6ap nageHue fas-

Ap, _(qu)z
NIeHUsl Ha BEHTUIE 13 (POPMYITbl ——2 =
paBHO Ap; \Gu

q 2
Ap, = (K\js) 6ap mnu

kMa ¢ g, ,BM Y

MageHve OaBneHus B BEHTUMAAX MOXET
ObITb paccynTaHo ¢ KOA(PPULNEHTOM MeC-
THOrO COMpPOTMBIEHNSA (, OTHECEHHbIM K
NPUCOEANHUTENBHOMY CEYEHUID BEHTUNS,
no cpopmyne:

Apy = 5w =10’ (K_vs) Ma

roe:

¢ - KO3PUUMEHT MECTHOro COMpoOTUB-
NEHUs; p - NNOTHOCTb, KM-M™; w - CKOPOCTb B
NPUCOEANHUTENBHOM CEYEHUU, M-C'; ¢, -
0GBEMHBIN MOTOK, M*4"; Kvs - NPOMnycKkHas
CMOCOBHOCTL BEHTUS MPW €ro NMOMHOM OTK-
pbiTun, M4 Ap, - NageHve OaBneHus B
BEHTUNE, Bap.

MageHne gaBneHnst MOXHO paccynTaTtb no
I'IpOI'IyCKHOIZ CcnocobHOCTM BeHTUNs Kvs,
HE3aBUCNMO OT MNMpPUCoeanNHUTEINTIbHOIO Ce-
YeHunA.

n pumMmep: HaNTU OeNCTBUTENbHOE NageHne AaBneHns Ha perynmpoBo4YHOM BeEHTUIE.

Heobxoanmo BbibpaTh perynmpoBOYHbIM BEHTWUMb NPU NaAeHnU OaBreHns Ap,, 1 pacxoge q,
ManeHvie naBneHns Ha BeHTune Ap, = 5 klMa =5 - 10 6ap

O6bLEMHBIN NOTOK ¢, = 1,5 M>y”

Ky = 9

“[apy 4510

Bbl6paHo Kvs= 6,3 (CMOTpU NPUIOXKEHNE).

[encTBuTENbHOE NafeHe AaBreHns Ha BblbpaHHOM BEHTUIE BbluMcTiieTcs No hopmMyne:

q,
Ap, =100 (Kvs

1,5\
=100 (6:3)=5,7 klla
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I-I pUMep: ONpeaennThL NageHne 4aBneHns Ha paauaTopHbIX BEHTUMSAX

MecCTHble CONPOTMBIIEHUSA BEHTUMNEN paanaTopoB OTHOCATCA TOJSIbKO K CKOPOCTW BOAbI w B
cTanbHbIX TpybHax ¢ pe3bbon cornacHo DIN 2440 (ONORM M 5611). [ins Boabl cnpaseanmneo:

Ap,=( % w'={ 500w’ I1a
npl/l NOAKIMKYEeHUN Opyrnx pr6, Harnpumep, MeaHblX, ninacrtMmaccoBbiX, NageHne OaBlieHUA
cnenyet onpenendaTtb C MOMOLLBbH BEJTUYMHDI Kv.

anIMeHFITb npn 3TOM YKa3aHHbl€ 3Ha4€HNA MECTHOIO CONPOTUBITIEHUA HEJTb3A.

Herz AS, apTukynbHbii Homep 6823, pasmep 1“=DN25 Kvs =8,2
Paccuutaem nageHue aasneHus Ha seHTune ans ¢, =500 n/4=0,5 m°/y

qv
Ap, =100 (m) =100 (

1.2.10 NMNageHne paBneHnA Ha yya-

CTKaX C NOCTOSIHHbLIM ce4yeHneM MoTeps AaBneHus nponopunoHa-
NMbHa KBagpaTty 06BbEMHOro NnoToKa.

0,5
8,2

2
) = 0,37 klla

YyacTkoM Ha3biBaeTcs Takas 4acTb
TpybonpoBoga, KoTopasi npu paBHOM
BHYTPEHHEM [OuameTpe Tpybbl [aér
paBHbIN MacCOBbIN MOTOK.

,D,aBJ'IeHI/Ie noBbllLaeTCA, K npumMmepy, cor-
JlaCHO npmneegeHHOMY HUXe YpaBHEHUIO

Ap: (4w’
Ap; B qnl ’

[MoTepss naBneHns Ha y4vacTke (MOTOK W
BHYTPEHHUA OuameTp TpybObl oOcTarTcH
MOCTOSIHHLIMM) C ANMHOW [ CYMMUPYETCH U3

nageHus AaBneHUs BCNEACTBUE TPEHUS B rne:
Tpy6e W BCeAcTBME MECTHbIX CONpOTMB- Ap - napenve nasnenns, Ma;
nenmn. q.,- 0GbEMHBIN NMOTOK NPUAp,, M*-C;
. - 3 1
a a _ g, - OOBEMHBIV NOTOK NP Ap,, M™-C .
Ap=p,-p,=R-1+ Ap,
[ p o ER N
=\ D oW +XZC05 w
roe:

A - KOabMLUMNEHT TpeHus B Tpybe, [ - onun-
Ha TpyObl, M; D - BHYTPEHHUA OUaMETpP
TPYyObl, M; p - NMOTHOCTb, KI-M; W - CKO-
poCTb, M-C'; { - KO3(PPULMEHT Conpo-
TUBNEHUS; R - nepenag AaBreHns Ha MeTp
TpyOhil, MNa-m’; Ap - nagenve gaesnexus, Na;
p, - NAAeHNe aaBneHnsa BCneacTemMm MecT-
HbIX CONPOTMBEHUN, [a.

CTtpaHuua 26



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

CHEeIZ

1.2.11 Xapaktepuctuka cetu Tpy-
6onpoBoAoB (xapaKTepucTuka
CUCTEeMBblI)

XapaktepucTtuka cetn - 310 KpuBas, KOTO-
pas BOCMNPOU3BOAUT B3aUMOCBSA3b MEXAY
note-pewn gasneHns B cetn n nogaden. OHa
BbIBOAMTCHA U3 3aKOHA COXPaHEHUS SHEPTUn
BepHynnu. [Ona onpegenéHHon nogayu
Heobxoanm Tpebyembin Hanop B cetn. OH
nonyyaeTcs M3 cTaTU4YeckorM COCTaBnA-
Lier Hanopa, KoTopy HeobxogMmo npeo-
AoneTb, AN Toro Ytobbl NOAHATL BOAY Ha
BbICOTY BOASIHOro ctonba H,n npeoaonetb
noTepu gaeneHns B ceTu. 3TN noTepu Aas-
NeHust MOryT BbITb MNOSyYeHbl NOCPEeaCTBOM
CNOXEeHNs OTAenNbHbIX NOTEPb AaBreHUs
nocrnenoBaTtesibHO MOAKMIOYEHHBIX Yy4yacT-
KOB:

M
Ap = (F’fZC )‘%wz *Ap, +Ap,

roe:

Ap,=p-g-AH,

MoTeps paaBneHus B cetu TpybonpoBoaoB
cKnagblBaeTcs U3 TpeHunsd: B npsiMon Tpybe,
B MECTHbIX COMPOTUBMNEHMSAX U U3 NOTepu
AaBrieHNs B PEryrMpPOBOYHbIX BEHTUSSX.

YpaBHeH/Ee XapaKTepuUCTUKU ceTn Tpyobo-
NPOBOAOB 3aMKHYTOW CUCTEMbI [NaCUT:

[
Ap=k5‘%-w2+ ZC%-W2=

l g,
=(2%5+2C)% 4 =K-q,,

roe:

Ap -nageHvie faenenus, MNa; p - NNOTHOCTb,
KI-M”; w - CKOPOCTb, M-C; § - KOAPDULIMEHT
MECTHOro COMpoTUBNEHUS; A - KO3ddu-
LIMEHT TpeHus B Tpy6e; [ - AnuHa Tpybbl, M;
A - nonepeyHoe ceyeHne noToka, M

D - BHYTPEHHWUI OnameTp TpyObl, M; g, -
06bEMHBIN NoToK, M°-Cc'; K - NMOCTOSHHas
cetu Tpy6onposoaos, Ma-c*>m?; Ap, - nage-
HVWe AaBreHus B PerynnMpoBOYHbIX U Npea-
BapuUTENbHO HacTpauMBaeMbiX BEHTUMSX,
Ma; Ap, - rvapocTatnyeckoe aasnexuve la;
g - yCKopeHune cBoboaHoro nagenuns = 9,81,
M-C”; H,-cTaTuyeckoe JaBneHue, M BoA,.CT.

KpuBas aBnsaetca ksagpatuyHon napabo-
110N N MOXET ObITb B3sTa U3 puc. 1-8.

AT

100%

49%

A

Hanop B %

25%

&
%@
9% |< \:\0—(69?/

1%

A
MapeHvie gaenexns
B Tpybonposoae

v

0102 0304 05 06 07 08 09 1

O6BLEMHBLIN pacxoa qV

Puc. 1-8. Xapakmepucmuka cemu mpy6orpo-
80dos

Ctpanuua 27



P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

EHeIZ

XapakTepucTtumka ceT OTKPbITOU CUCTEMBI
npeacTaBnsloT CTaTUYECKY COCTaBnsato-
WYy Hanopa, KoTopas AoSfikHa ObiTb
npeogoneHa HacocoM Ans Toro, 4YTobbl
NOAHSATb BOQY Ha BbICOTY BOASHOro cTonba
H,. Puc. 1-9 npeacrasneHa xapakrepucru-
Ka ceTn OTKpblToM cuctembl. KpuBble B
dopme napabonbl Npu pasnUyHbIX Apoc-
CENnpYHLLMX NONOXEHUSX BEHTUISA OT 1 40
5 HaumMHalTCA OT TOYKM CTATUYECKOro Ha-
nopaAH,.

Apst I

AHo

Puc. 1-9. Xapakmepucmuka cemu omkpbimou
cucmemsl

3akpbiTass ycTaHOBKa - 3TO 3aMKHY-TbIN
KOHTYpP. OTO O3HAYaEeT, YTO TOYHO TaKoe e
KONMMYEeCTBO BOAbl, Kakoe 3akauynmBaeTcs
Hacocom 4Yepe3 nogarowmun Tpybonposoa
OT KOTNna K paguartopam, Te4ET CHOBa Yepes
obpaTHbIM TpybonpoBog OT paanaTopoB
Hasag B KOTEnN. To ecTb, BHU3 Bcerga BoO3-
BpalLlaeTcs CTOMbKO e BOAbl, CKONbKO 3a-
KauymMBaeTcs BBepX. Hanop cnyxuTt 3gech,
cnepoBaTtenbHO, He Ans Toro, YTo6bl Npeo-
[oneTb onpefenéHHbI nepenag BbICOT.
Linpkynsumm ropsiuen Bogbl cnocobeTByeT
He TONbKO Hacoc, HO M rpasuTaums. llog
AENCTBMEM CUSbI TSXKECTM OCThIBLLAA BoAA
obpatHoro Tpybonposoaa (bonbLien NnoT-
HOCTW, YeM Boda B nogatoiem Tpybéonpo-
BOZE) CTPEMUTCA BHU3, a Bonee nérkasi Bo-
Aa B nogatoLiem TpybonpoBoae BBEPX.

OTO BNUSIHUE CUN TSXKECTU YYUTbIBAETCS,
OQHaKo, NuWb Torga, Korga OHO COCTaB-
naeT YyBCTBMTENbHYK AOMK0 OT Hanopa
Hacoca. OTO MOXEeT WMETb MeCTO npwu
OYeHb MarblX Harnopa Hacoca wnM B OTO-
NUTENbHbBIX yCTAHOBKAaX BbICOTHbIX JOMOB.

B 3akpbiTon cucteme napabonuyeckas
XapaKkTepucTMKa CETU NPOXOAUT Yepes Hy-
nesyto TOYKy. E€é MoxxHO B3ATb 13 puc. 1-10.
XapakrepucTtuka cetn Tpybonposogos no-
Ka3blBaeT B3aUMOCBSA3b MEXay Harnopom u
OObEMHBLIM NMOTOKOM B ceTu. Ecnn HeoO-
xoaumo nepekavatb 70% ot obuiero konu-
YyecTBa, TpebyeTcsa Tonbko 49% faBneHus,
npu 50% konnyecTBa HEOBXOOMMO TOSNbKO
25% v 1.4. B pabouunx gnarpammax m3roto-
BUTENEN HACOCOB OYEHb YacCTO XapakTe-
PUCTUKM CETU TPYD Hayep4yeHbl B BUAE Ce-
MENCTBA KPUBbLIX UMW Kak NpsiMble B 4BOU-
HOM norapummyeckon gnarpamme.

H A 1

4@_%7

Puc. 1-10. Xapakmepucmuka cemu 3aKpbi-
mou cucmembi

Bo Bpemsa otonuTensHOro nepvoaa otonu-
TenbHas ycTaHoBKa HaxoguTtca B 6ecko-
He4yHO 6onfblIOM KOoNMuyecTBe 3Kcnsya-
TAUMOHHbBIX COCTOSIHUN. KaxgomMmy m3 aTux
aKcnnyaTauuoHHbIX COCTOSIHUM MpuHaa-
NEeXUT COOTBETCTBYKOLWAs XapakTepuc-
Tuka (Ha puc. 1-10 npegcrasneHa xapakre-
PUCTMKA CETU 3aKPbITON CUCTEMBI). Xapak-
TepucTuyeckass Kpupass 5 nokasbiBaet
COMpPOTUBIEHNA AN NepeMeHHbIX 06bEM-
HbIX MOTOKOB MNpPW OTKPbITOM BEHTUSIE.
O6bl4HO B OTOMUTENbBHBIX YCTAHOBKax
AOCTUraloT COCTOSAHUS YaCTUYHOW 3arpys-
KN MOCPEeACTBOM [OpOCCENUPOBaHUSA BEH-
TUNen, Hanpumep, TepMoCTaTUYeCKUX
BeHTunen. [pu aToM BO3pacTaroT cornpo-
TUBNeHus. HaknoH KpuBOW YyBenuyu-
BaeTcs, noka npu notoke 0 He Oyget
AOCTUrHyTa BepTuKarb.
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1.2.12 NapannenbHoe BKNO4YeHNe
TpybonpoBoaoB

Mpn ruapaeBnuyeckoM napanienbHoOM
BKItoMeHun TpybonpoBooB BOAHblE MO-
TOKW pasfensaiTcs Ha HECKOSNbKO MOTOKOB
4 N q,, - OTO pasgeneHne nponucxoauT B
COCTOSIHUM paBHOBECUS, MpPU KOTOPOM
nageHns aasneHns Ha yyactkax 1 mn 2
CTaHOBSATCH oauHakoBbiMu. lNepenan Aas-
NTEHUN COOTBETCTBYET Y3r0OBOMY mnepe-
naay aasneHun (KDD) mexay yanamu A n
B.

cetTun pr60r|pOBO,D,OB cripaBeasimBo.
Ap =K, q,,

MoaToMy B COCTOSIHUM paBHOBECUS
y3r10BOW Nepenaz AaBneHnin CBOANTCS K:

KDD=Ap =K, - q,'=K, q,,

Ha puc. 1-11 MOXHO BWAOETb CpaBHEHUE
SNEeKTPUYECKON N rmapaBrMyeckon naparn-
NenbHbIX CXEM BKIHOYEHMS.

R1
I1 1

12 12

u2

AP AP1

AP2

Cymma Bcex nageHnn HanpsiKeHUn nnu,
noTtepb, AABMEHUS Ha Kaxaon napan-
nenbHO BKITHOYEHHOW BETKE O4MHAKOBA.

Ounarpamma ypaBHOBeLUVMBaHUSA

MpocToe rpaduyeckoe npencraBrneHne

COOTHOLLEHWS aBMneHU MOXHO npeacra-

BUTb JMarpaMmoin ypaBHOBeLLUMBaHUSA (puC.

1-12).

CocTtaBsneHve pguarpammbl ypaBHOBELUU-

BaHNA OCYyLLECTBISETCS MO cnegyowmm

aTanam:

* Ha OCb X crneagyeT HaHeCTN Heobxoanmble
MacCcoBbl€ NOTOKN ¢, + ¢,

* cnegyet HaHecTu obe XapakTepUCTUKM
napannenbHbIX y4acTkoB (napabonbl 1 n
2);

Ha kaxgom yyacTke Ons XapaKTepUCTUKK

Puc. 1-11. CpasHeHue anekmpu4ecko20 U audpaesriudecKoao rnaparsisieribHo20 8KIHEHUS] cornpomueneHul

®* B 3aJaHHOM 3KcnnyaTauMOHHOW To4ke
BP (2) cnegyet npoBecTu BepTUKarb;

* nonyyarTcs ABe TOYKM nepecedeHuns (1)
(2) c nnHKnen, noywen Yepes Touky (2);

® nepenaj BbICOT MeXay BepxHen (2) u
HUXHen Todkon (1) - aTO noteps Ap,,
AaBneHnss npu q,,, KOTOpyk cnegyet
AOMONHUTENBHO HACTPOUTbL BEHTUMEM.

Ecnn Tenepb B KOHTYpe 1 Ha BeHTUne

AOMONHUTENBHO HacTpaMBaeTcs 3Ta note-

psi gaBneHus Ap,,, TO O5s HaCTPOEHHOro

yyacTka norfy4aetcsi HoBas XapakTepwuc-

Trka (1%).

Touka nepeceveHns 3TON NMHMKM 1* ¢ xapak-

TEPUCTUKOW MapannesibHoro yyacrtka 2 -

9TO 3agaHHas paboyasi Touka (2).
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Ap
(2) \|/ 3apaHHas akcnnyaTtauvoHHasi Touka BP
/
§ '8P
/ ?
/ a
& /1 <
55
v
7%
=z
-— - [
O
qm1 qm2
qm1* qmz*

Puc. 1-12. lJuaepamma ypasHo8ewu8aHUs rnaparsnesibHO 8KMIOYEHHbIX Yacmel cemu

bes YpaBHOBELUNBAHUA:

Ecnu Gbl 3HadyeHne Ap,. He ObINo oTpe-
ynMpoBaHO BEHTWUSIEM, TO HaCTPOUMOCH
6bl PABHOBECHOE COCTOSIHME MeXdy 06ou-
MU napannesibHbiMM  y4actkamm Tpy6.
BcriencTeme aToro NpoucxoauT nepepac-
peaerneHne MaccoBOro NoTokaoT ¢, K ¢, .

3agaHHoe 3HaYeHne HaxoamuTCH, ogHako, B
TOYKe (2), U OTKITOHEHUSA MOTOKOB MOXHO
B35iTb HENOCPEACTBEHHO U3 AMarpaMmmbl.
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I-I prYMep NoAKMYEeHUs ABYX paanaTopoB

Puc. 1-13. [lea naparinesnibHO 8KOYEHHbIX paduamopa

[lBa pagmaTopa BKo4eHbl NapannenbHo, HeobGXoAMMO ypaBHOBECUTL NafeHve AaBneHnn Ha

TepMOCTaTMYECKUX KanaHax.
Pagnatop 1: otgaBaemas mowHoOCTb pagnaTtopa ©,=1600 BT

[MageHve gaBneHus B npucoeanHnTenbHoM Tpybonposoae pagunatopa A-1-A'

=250 1a
Pagnatop 2: otgaBaemas Mol HOCTb pagnaTtopa ®@,=800 Bt

MageHve gaeneHns B npucoeanHuTensHom Tpybonposoge A-2-A' =60 Ma

TemnepatypHbIn Hanop coctaendaeT 10 K.

TepmocTaTmMyeckne KnamnaHbl paguaTtopoB criedyeT OoTperynvMpoBaTtb Tak, 4Tobbl nageHue
AaBIeHns B KaXXAoM oTaernbHOM paguatope 6b1no oanHakoBbiM. MOXHO MCXOAUTb U3 TOTO, YTO
nageHue OaBneHus Ha paguatope 1 Gonblle, Yem Ha pagvaTope 2, NO3TOMY NMPUHUMAEM B

pacyéT, YTo KnanaH pagmartopa 1 OTKpbIT NOMHOCTLIO.
KnanaH paguatopa 2 criegyet HacTpoUTb Ha y3roBou nepenag aasneHnn A-1-A'.

[ns aToro nponseegém pac4éT 06 bEMHOIo NOTOKa:

D

= c~A19 - 4210600-010 =0,038 kr-¢' =0,038 mc'=136,8 xru’
D

qu = C.Aze = 42(8)8010 = 0,019 KP-C_1 = 0’019 H‘C_1 = 68’4 Kr'q_1

Bbibepaem TepmocTaTtnyeckun knanaHd 'EPL, TS-98-V 1/2¢
MageHve gaBneHus Ha knanaHe paguartopal cocTaBnserT:

Ap g, =1500lNa Npy NONHOCTLIO OTKPLITOM KrianaHe.
MapeHve naBneHns Ha knanaHe paguaTopa 2: Ap, = Ap,
250Ma+1500Ma=60Ma+Ap,r, —» Apyr.,=1690T1a HacTpoWnka knanaHa

=5
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S [mbap] »

3HayeHne Kv ——»
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10 / 77
7 7y /
ll ll ll
~ /
5 Vi
4 / Vi
/
3 y A
/ 4
2 /
1690 MNa /7‘ »
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Puc. 1-14. Benmuns HERZ TS-98-V 1/2*
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2 LnpKynsaumMoHHble HacoChl

2.1 OCHOBHbIE NOSIOXEeHMUS,
TePMUHbI

3agayen OTOMUTENBLHOIO LMPKYNALNOH-
HOro Hacoca siBnseTca obecrnedeHne ump-
Kynauum BoAbl, cogepXallencs B ycTa-
HOBKE 3aKpbITOro BOASIHOrO OTOMSEHUS!, TO
€CTb TPaHCNopTMpPOBaTb ropsvyto Bogy OT
KoTna K noTpebutensim Tenna n ocTbIBLUYHO
BOAY OTnoTpebuTenen Hasan K KoTny.

2.1.1 NMNopaua

Nopayva - 970 0OBLEMHBIN NMOTOK, NoaaBae-
MbIih HACOCOM Yepes ero BbIXOHOE OTBepC-
THe.

Mogaya BblYMCNSETCA U3 NOTEpb Tensna Ha
noTpedbuTensix 1 Nnotepb Npu pacnpenene-
HUM Tenna

_ Dt Dy
G = p-c-AD ’

roe:

®,, - TennoBown NOToK y noTpebutens, BT;
@, - notepu npu pacnpegeneHun Tenna, BT;
A - pa3HOCTb TeMnepaTyp Mexay nogato-

wumMm un obpaTHbiM Tpybonposogom, K;
¢ - yoenbHasa TennoEMKoCTb (Boga c = 4,196

kx-kr'-K"), kxkr'-K'; p - nnotHocTb
(Boganpu80°C p=971,6 Kr-M”), kr-M".

MpumevaHwue :

B otonutenbHOM TexHWKe NMAOTHOCTb C
AOCTaTOYHOW TOYHOCTbD MOXeT ObITb
npuHaTa 3a 1000 kr-m”,

2.1.2 Hanop H

Hanop - BbicoTa nogHATMA cTonGa >Xua-
KOCTU OTHOCWUTENbHO BXOA4a B Hacoc, TO
€CTb 3TO 3Heprus Nnos3BonsLas en npeo-
[loNneTb BCe COMPOTMBIEHUA B Tpybonpo-
BOJaXx, T.e. PasHOCTb MOMHOrO Harnopa Ha
BbIXO/le Hacoca M MNoTHOro Hanopa Ha BXO-
[le B Hacoc WU paccyuTbiBaeTcs no dgop-
myrne:

S(IR+Z)
p.g )

roe:

[ - pnvHa TpybonpoBoaa, M; R - nepenag,
pnasnexus, Ma-m"; Z - mecTHoe conpoTus-
nenwue, Ma; p - nnotHocTb (Boga npu 80°C
p=971,6 Kr-mM”), KI-M°, g - YyCKOpeHue
cBO60oAHOro nageHus = 9,81 m-c?.

2.1.3 None3Hass MOLWHOCTb HAcoO-
ca

OTO Ta MOLLHOCTb 3MeKTPUYecKoro Asura-
Tens, KoTopas HernocpeaCcTBEHHO UCMOSb-
3yeTcs ANns nogady BoAbl, TO €CTb MOLL-
HOCTb NnepeaaHHasi LleHTPOOEXHbIM Haco-
COM Ha nogavy

P=p-g-q,-H :

roe:

g, - 06b&MHBIN noTok (V), m*>-c'; P - moLi-
HocTb, BT, g - yckopeHune cBoboaHoro
nageHus (= 9,81 m-c?), M-c%; p - NNOTHOCTb,
kr-m; H - Hanop, M Bof. CT.
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2.1.4 MowWHOCTb 3NeKTponpuBo- Ap, - paboyee fasnexve (1 m Bog.cT. = 10
aa P_, v obwunn koachhnumeHT kMa = 10 000 Ma), Na; 1y, - 06K
none3Horo A4eMcTBUA Hacoca n,, KO3 PMLUMNEHT NONE3HOro 4enCTBUS Haco-
ca= M, M,

MoLLHOCTb aneKkTponpueoaa onpenensieT- i
cs roe:

P = q,-Ap ’ N~ KMNO npueoaa; n, - KMA Hacoca.

Nza

roe:

g, - nofaBaemblil 06bEMHbIA MOTOK, M*-C';

Ons LMPKYITALUMNOHHBIX HACOCOB C 3I1EKTPONPMUBOAOM CrnpaBeasinBo:

MNsu - Nnp ' Ny

0,40 ... 0,60 manble Hacocbl
0,60 ... 0,75 cpegHue Hacochl
0,75 ... 0,85 6onbLuMe Hacochl

v

v

0,50 ... 0,60 anekTpoaBuraTens

v

00LWmin KO3 PULUMEHT NONE3HOrO
JencTBua Hacoca

0,63 J//

0,5

0,4

0,32

0,25 /

0,2 7//
v -

KA n

0,16

0,125
0,1

50 100 200 400 800 1500 3000
MoTpebnsiemas MowWHOCTL ABUraTens B BaTTax

Puc. 2-1. Obnacmpb 0buwezo KoaghghuyueHma ronesHozo Oelicmeaus.

Crtpanuua 34



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

CHEeIZ

2.1.5 BenuunHa KaBUTauMoOHHOro
3anacagaBrieHus

BennunHa kaBUTaLUMOHHOIO 3anaca gasne-
Hua H = BennumHa NPSH (Net Positive
Suction Head) = BenuuuHa aaBneHus 3a
BblMETOM [OABMEHUs UCNapeHNss BO BXOA-
HOM CeYyeHUn Hacoca, T.e. MUHUMAanbHO-
AOoNyCcTUMOE NpeBbILEHNE Hanopa nepea
HAacoCOM Haj [OaBfEeHWEM HaCbILEHHbIX
BOASAHbIX NAPOB:

H_pd-pst +Wd'Ws+h A
- p-g 2g (d_ S) ’

roe:

p,- OMHamMu4eckoe aasnexuve, MNa; p,, - cTa-
TMyeckoe paesnenue, a; p - NIOTHOCTb,
Kr-M; g - ycKopeHue cBo6oHOro nageHus =
9,81 M-C*; w, - CKOPOCTb B HarHeTaTensHOM
narpy6ke, M-C"; w, - CKOPOCTb BO BCacbIBa-
lolwem natpy6bke, m-c'; 4, - reorpaguyec-
Kas BblCOTa HarHeTaTenbHOro naTpyoka, m;
h, - reorpacduyeckasi BbiCOTa BCacblBato-
Lero natpy6ka.

Ona Toro 4tobbl Kn3bexarb KaBuTaLUW,
BefIMYMHa KaBUTALMOHHOrO 3arnaca [Jas-
NeHns YCTaHOBKM [OMMKHA OblTb 004-
3atenbHO Bbliwe 3HadveHnss NSPH Hacoca,
YyKa3aHHOro N3roToBUTENEM.

2.1.6 3aKoHbI TOXAecTBa

[ns noboro Hacoca ¢ xopoLunm Npubnmxe-
HMEeM crpaBeanuebl crnegylowme 3akoHb
(3aKkoHbI MPONOPUNOHANBHOCTU N TOXAECT-
Ba):

Pacxon nponopuuoHaneH CKOpocTU Bpa-
LLEeHMA

Hanop nponopunoHaneH kBagpaTy CKopoc-
TV BpaLLleHUs

H, N, \?
H, = n

Obuwaa noTpebnsemas anekTpudeckas
MOLLHOCTb NpOMNopuUuoOHanbHa TpeTben
CTENEeHM CKOPOCTUN BpaLLEHMS

P, n,\?
- ()
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2.1.7 Xapakrepuctmka Hacoca u
paboyas Touka

OTa xapakTepucTuka AaéT B3anMOCBSA3b
MeXay pacxodoM 1 HanopoM Npu NOCTOSAH-
HOW ckopocTu BpalleHns. OHa cHUMaeTcs
Ha ucnblTaTeNbHOM CTeHOe MocpenCcTBOM
ApoccenupoBaHna pacxoga Hacoca Wt
Ha3blBaeTCH TakKe OpOCCEeSIbHON KPUBOW.

v

Puc. 2-3 Xapakmepucmuka Hacoca

[Mpun 3aKpbITOM BEHTUNE, TO ECTb NPU pac-
X0A4e, paBHbIM HYIH0, AOCTUraeTCsl HamBbIC-
lwee [JaBreHue, MakCMManbHbI Hanop.
OTa BbICOTa 4YacTo ykasblBaeTcsd B 0603-
Ha4YeHUAX HacOCOB.

Moa paboyen TOYKOM MOHUMAIOT TOYKY ne-
peceyvyeHuns XxapakTepucTuk cetn Tpybonpo-
BOZOB M Hacoca.

Paboyaga Touka

v

O
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2.1.8 CemMeNCTBO XapaKTepPUCTUK

[1ns 6onee nérkoro cornacoBaHnsi 04HOMo U
TOrO X€ Hacoca C PasfiMYHbIMU CETSMMU
Tpy6onpoBOAOB UMK C PasfMYHbIMU IKCMN-
nyaTtauMOHHbIMU COCTOSAHUAMMK BblnNn pas-
paboTaHbl HAacoCbl C CEMENCTBOM Xapak-
TEPUCTMK. DTO NMPUBOAUT TaKkKe K YMEHb-
LLEHMIO HOMEHKNaTypbl HacocoB. B cospe-
MEHHbIX HacoCcax C TPEMSI CKOPOCTAMU Bpa-
LLIeHMs1 HM3LWas CTyneHb BbibpaHa Tak, 4To

OHa Aaét okoro 50% OT BbICLUEN CTYMNEHMN.
Bcnencrteme Takoro LWIMPOKOro Auanas3oHa
MOXHO BbINOMHUTE XOpOLLEee CcornacoBa-
Hne. Camo cobon pasymeroLlencsa npeano-
CbINTKOW SIBNSIETCS TO, YTO ABUratenb pac-
CUYMTbIBAETCH Ha CTyNeHb C MakCMMarnbHOM
CKOPOCTbIO BpaLlLeHusi. ToNbKO Tak MOXHO B
AO0CTaTOYHOM Mepe CHU3UTb CKOPOCTb Bpa-
LLIeHMa B MEpUOA Marion Harpyskum u cor-
nacoBatb C NOTPEBHOCTbLIO.

rQ

05 1 15 2 25

3 W [mic]

Hacoc Wilo-TOP-S 50/7,

~ / 3 ~f100 B - HOMMHaTb-
HbIA BHYTPEHHWI ana-

meTp 50 Mm

ANV

N

H[m] &>

A
AN

~~
NG

/'7/’?
/ e

B —
T~
|
|
/
/

N D
1 b —
0 / 4;//
0 5 10 15 20 qm  [w]

Puc. 2-4. Xapakmepucmuka Hacoca C mpeMsi CKOpoCcmsiMu epauleHusi/21/:
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2.2 ®opma xapaKTepUCTUKMU

Hacoca
Mpun nonoron xapakTepucTnke Hacoca c ns- lMpu KpyTOM XapakTepucTuke Hacoca C
MEeHeHMeM pacxoda Harnop MeHAeTcA NuLlb N3MEeHeHneM pacxofa Hanop Hacoca MeHA-
He3Ha4YUTEeNbHO. €TCHA 3Ha4YNTENbHO (CMOTPU puUC. 2-5).
o KpyTtas xapakrepuctuka 4 [lonoras xapakrepucTuka
AP AP

o

2 o, —

2 [

5 <

a =

Aqv qv Aqv qv

Puc. 2-5. Kpymas u nonoeasi xapakmepucmuku Hacoca

PasHbiMK xapaktepuctkamm cetn 1 n 2 3a- TEPUCTUKE OTKIMOHEHME pacxoda MeHbLue,
AalTcsa pasHble paboyne Toukm PT. 4YeM Npu NOSIOroun.

3 puc. 2-6 BUOHO, Y4TO NpU KPYTOW Xapak-

7

PT

v

OTKINOHEHME NpK KPYTO XapaKTepucTuke

OTKnNoHeHne npu nonoromn XapaKTepucTuke

Puc. 2-6. OmKoHeHuUs rpu pasnu4yHbIX Xxapakmepucmukax cemu
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2.2.1 Perynupyemble Hacochl

Bbibop mapameTpoB Hacoca Bcerga OcCy-
LecTBnsieTca And MakcumasbHOW OTomnu-
TENbHOW Harpysku, KoTopasi, MOXeT MoT-
peboBaTbcA, a akTudeckas oTonuTenb-
Has Harpyska B BONbLUMHCTBE Cryvaes e-
XWUT HWXKe (B TeyeHne 60% BpemeHn oTo-
nuTenbHasa Harpyska coctaBngetr 30% ot
pacyé€THoW), NoaToMy 6binio 6bl IKOHOMUY-
Hee OCYLLeCTBMATbL CornacoBaHne MoLL-
HOCTU Hacoca. bonee akoHOMW4HON U Gec-
LYMHOW SIBNSIETCH perynvpoBka Hacoca He
C MOMOLLbIO APOCCENBHON KpMBOKM (aBTo-
MaTU4eCKu), a C MOMOLLbBI PerynmpoBoY-
HbIX YCTPOWCTB, OCOBEHHO, ecnn cornaco-
BaHWe C OTONUTENbHOM Harpy3kom ocyLuec-
TBNSAETCH Yepe3 JpOoCCenMpoBaHne pacxo-
Aa, a He yepes3 cornacoBaHve Temnepa-
Typbl nogatoLero TpybonpoBoaa,

Cioga OTHOCUTCA CTyrneH4yartoe perynupo-
BaHWe NocpeacTBOM U3MEHEHNs AMamMeTpa
paboyero Koneca unm CKOpoCcTu BpaLLeHus,
nocpeacTBOM pPerynMpoBKU  Hamnpaensito-
WMX nonatok (perynupoBaHue 3akpyTKu
noToka), NoAKITYEHNEM UMW OTKITHOYEHNEM
HacCOCOB B HACOCHOW rpynne unn Geccry-
neHyaToe N3MeHeHne CKOpoCTU BpaLLeHUs
3a CYET u3MeHeHusa yacTtoTbl. IameHeHne
4YacTOTbl OCYLLECTBNAETCH YaCTOTHbLIM MNpe-
obpasoBaTenem.

2.2.1.1 Peaynupoeka anekmpu4yeckol
MowjHocmu

[MOHWXeHWe ruapaBnMyeckon npouns3Boau-
TeNbHOCTM Hacoca Bne4vyeTr 3a coboMu
NOHWXeHNe noTpebneHnss aneKkTpUYecKon
MOLLHOCTK. [lpn 3TOM BO3MOXHO Takxke
AOCTUYb CHUKEHUS LLIYMa.

MyTy N3MeHeHnss MOLHOCTH:

- MEepeKtoYeHNEM NOSOCOB;

- nepeknyeHnem obmMoToK;

- QNEeKTPOHHbIM CNOCO6OM C MOMOLLBIO
NMMNYNbCHO-(ha30BOro yrnpaBneHns
(TMpucTOpHOE ynpasneHue)

- 3NEeKTPOHHas perynmpoBka CKOPOCTH
BpaLleHus (npeobpasoBaTenem 4acTo-
Thl).

Mpn 3NEeKTPOHHOM MMNYNbCHO-a30BOM
ynpaBreHun BO3HMKAET HexenartenbHoe
BO3pacTaHMe LyMa afeKTpoaBuraTens.
PerynupoBaHune nmnynbcHo-a3oBbIM CMo-
cobom mnu npeobpasoBaTenieM 4acToTbl
NMeeT NPENMYLLECTBO B TOM, YTO OHO MO-
XKET BbINONHATLCHA 6eccTyneH4aro.

2.2.1.2 BuObl peaynupoeaHusi

PerynupoBaHue Ap-const

[Mpu perynuposaHumn Ap-const anekTpoHuka
B npegenax [[OMNyCTMMOro pAuanasoHa
nogadn nogaepXxvBaeT co3faBaeMblin
HacocoM nepenajg AaBneHusi NOCTOSAHHbIM
Ha 3agaHHOM 3HayeHuM Hs nepenaga
AaBneHus.

PerynupoBaHue Ap-var

Mpn perynupoBaHuM Ap-var 35eKTpOHMKa
NMHENHO N3MEHSET NoaaepKmBaemoe Ha-
COCOM 3Ha4yeHune nepenana gaBreHns Mex-
ay Hs n 1/2 Hs. 3apgaHHoe 3HaveHue nepe-
naga gasneHna H nameHseTrca ¢ nogadven
Q.

2.2.1.3 Pexxum pabomsbi Hacoca c peay-
JlupoeaHueM CKopocmu epauwjeHust
[ononHutensHoe corrnacoBaHMe MOLLHOC-
TW Hacoca C CUCTEMOM TENMNOOTAAYN MOXHO
OCYLLECTBUTb PEryriMpoBaHNEM CKOPOCTU
BpalleHnsa anekTpoasuratens. Tak Kak B
3aBUCMMOCTU OT BUAa perynupoBaHus
OTOMUTENbHOM YCTAHOBKU MOSIHAA MOLLL-
HOCTb Hacoca TpebyeTcsa Nulb B HEKOTO-
pble OHW, B OCTarlbHOE BPEMSI HAaCOC MOXET
9KCMNNyaTMpOBaTbCA C MOHMXXEHHOM CKOPOC-
Tbi0 BpalleHus. Pacxon anekTpoaHeprum
Toraa HaMHOro MeHbLLE.

CerogHs npegnaratoTCa KOMMNAKTHbIE HACO-
CHble BrioKM C 3NEeKTPOHHbIM perynmpoBa-
HnemMm. OHM COCTOST M3 Hacoca, 3NeKTpo-
asurartens, npeobpasoBaresnisi 4acToTbl CO
BCTPOEHHbIM AaT4YMKOM 3a[aHHOMo 3Haye-
HUS, a Takke HeobXoouMMbIX YCTPOWCTB
obcnyXuBaHusa N MHAUKaALWK C UHTEpdEn-
COM [nsa BbiBOAA 3KCNyaTauMOHHbIX
xapaktepuctuk. OHM OTnMYalTCa NPOCTO-
Town ynpasneHus. [Npu Boibope Heobxoammo
MOMHUTb, YTO ONTUMarbHbIA KO PULMEHT
NONe3HOro A4EeNCTBUSA AOMKEH ObITb 4OCTUI-
HyT B TOM AuanasoHe, rge MoryT pacno-
naraTtbca paboune Toukn. Kpome Toro, gon-
XeH ObITb 06ecneveH 4OCTaTOuHbIN pe3epsB
MOLLIHOCTU 3feKTpoasuratens And TOYKu
neperpy3ku. 3HadeHne NPSH yctaHoBku
OOMMKHO ObITb AOCTATOMHO GOMNbLUMM, YTO-
Obl n3bexaTb KaBUTaLMKM Hacoca.

Mpn Takom cnocobe paboTbl He TOMbKO
9KOHOMUTCA 3NEKTPOIHEPrUs, HO U Bopda
OTOMSEHNs He NocblnaeTcs B KOHTYp 6e3
HeobxoammocTu. pn 3TOM MOXHO Takxe
n3bexarb HEMPUATHbLIX LLYMOB.

Ctpanuua 39



P.SywoseTu: MNapasnuka - cepaLe BOASHOrO OTOMMEHUS

2.2.1.4 TlocnepoBatenbHoe MW napan-
nenbHoe BKJ1HOYEHMNE HAacOCOB

Ecnn Tpebyetcs 6onbliasa skcnnyaraumo-
HHas HaAEXHOCTb UM HeobxoaMMbl pe3ep-
Bbl MOLLHOCTM, TO NPUMEHSIOTCA CABOEH-
Hbl€ HacoCbl.

Puc. 2-7. Pexxumbl pabombl cO80€HHbIX Hacocos /21/

Ecnun Hy>XeH BbICOKUI Hamop Npy OTHOCWU-
TenbHO Marnow nogadve, TO ABa Hacoca BK-
noyalTCca nocneaoBaTenbHO. Xapakrtepu-
CTUKM CYMMMWPYIOTCSI COIMAcCHO PUCYHKY
(puc. 2-8). MNpu Hyneson nogade (V=0), «k
npumepy, ecnm oba Hacoca paboTtatoT ne-

pen 3akpbiTOM 3adBWXKKOW, oba Hanopa
cymmupytotca. B gpyron kpanHen Toqke
npu pasneHn H=0 paxe pOBa Hacoca
COBMECTHO He MoryT obecneunTb nogady
oonblue, YemM OaUH.

Hanop [M]

\
2,5 3

Moaayua [m*/u]

Puc. 2-8. lNocnedosamernbHoe 8Krito4YeHUe 08yX Hacoco8
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Ecnn T1pebyetca 6onbwon OOGBLEMHbLIN
MOTOK NPU OTHOCUTEMBbHO HEeBOMbLIOM
Harope, TO NPUMEHSOT HECKOSTbKO HaCOCOB
B napannenbHom pexume. Ecnun npume-
HSeTCA [Ba Hacoca OOHOr0 KOHCTPYKTMB-
HOro Tuna, TO XapaKTepUCTUKW CKrafbl-
BaIOTCS COrNacHoO PUCYHKY (puc. 2-9).

YaBoeHue nogaBaemMoro o0 bEMHOro noTo-
Ka 4OCTUraeTcs TONbKO Npu Hanope paBHOM
Hynto (H=0). AHanornyHo nocnegosaTernb-
HOMY BKJTHOMEHUIO B OPYron KpamHen Tovke
(HyneBasi nogada) oba Hacoca BMecTe He
AatoT boree BbICOKOro Hanopa, Yem OguH.

Hanop [M]

Moaaua [m*/u]

Puc. 2-9. lNaparnnenbHoe eKro4YeHue d8yx Hacocos

2.3 Bbibop Hacoca u MOWHOCMb
paduamopa

Puc. 2-10 nokasblBaeT TUMUYHYIO KPUBYIO
KOMHaTHOro paguatopa. [lo aton agwmar-
pamMme BUOHO, Kak M3MEHSIETCA MOLLHOCTb
paguartopa, ecnm M3MeHseTca OObEMHBIN

NOTOK, Npoxoasawmn Yyepes paguartop. Kak
BUOHO M3 XapaKTEPUCTUMKM MOLLHOCTMH,
N3MeHeHne OOGBLEMHOro NoToka npwu pac-
4yéTHou Temnepatype Ha 10% o3HavaeT us-
MEHEeHMe MOLLHOCTM paguaTtopa BCero
nuwb Ha 2%.

~102%

100%
~98%

P
P

NpusenéHHas —»
MOLLIHOCTbL paguaTtopa

Hopmaanoe COCTOAHNE

MpuBenéHHas P
MOLLHOCTb paauaTtopa P,

qy
[MpunBeaéHHbIN pacxos 7,

50 90 100
MpnBeaéHHbIN pacxoa

a9, %
an

Puc. 2-10. Xapakmepucmuka MowHocmu paduamopa
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I-I pumMep:

Ecnn 06bEMHBIN NOTOK CHWXKAKOT HanosnioBuHy (Ha 50%), TO 3TO BCe elle AaéT MOLLHOCTb
paguaTtopos, paBHY ~85% OT MOLLHOCTM OTONSIEHNS .
3HayeHne 06 BLEMHOro NOToKa BbIYMCIISETCS NO hopmyne:

o D

= p T cpAd

roe:

q, - O6bEMHBI MOTOK, M*4'; ¢, - MACCOBbIN MOTOK, Kr-4™'; @ - TENMOBOW NOTOK = P Tennosas MoLL-
HOCTb , BT; p - NNOTHOCTb, KI-M?; ¢ - yaenbHas TennoémkocTk, BT-u-kr'-K'; A@ = (- 0;) pasHOCTb
Temneparyp, K;
@ o 3
qv = = M l.l ,
1,163-0,972-A6 1,13-A0

Aansa Temnepatypbl Bogbl 80 °C.

I-I puMep: BbIBOP Hacoca A XUnoro Joma

OTonuTenbHas Harpyaka ans xunoro goma ® =613 kBm,
lModarowuti mpy6ornposod so0siHo2o omorinneHusi: ©,=90 °C; obpaTHbIN TPyHONpoBOA:

0,=70°C
A0=20K, p=0,9716npn80°C

o 613
=T A0 1,162009716

=272m°9q",

Hanop H gornkeH nokpbiTh 06LLY0 NOTEPHO AABNEHMS OTONUTENBHOMO KOHTYPa, UMEIOLLENO
Hanbonbllee NnageHne gaBneHns.
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MoTepsi AaBneHus B ceTu TpyGONpPoBOAOB CKNaablBaETCs U3:
-noTepb B NpsiMon Tpybe R-1

- NoTepb Ha MECTHbIX CONMPOTUBNEHUAX  XAp,=2( % w

g,
-NoTepb B UCMOSNTHUTESNbHbIX ANIEMEHTaXx, PeryniMpoBOYHbIX BEHTUNAX p,=10" (ﬁ)
O6uwee nageHne paBneHna Ap=R-l +3p.+p,

MpeononoxeHue:

MoTepw naBneHnsa B HEGNaronpUATHOM KOHTYpPE Bbl4MCSEM NO CaMOMY ASIMHHOMY NYTW BOAbI,
npennonaraetcaytoR=100MNa-m"

B pacuyéTtax npuMHMMaem, 4TO OONS MECTHbIX COMPOTUBMEHUIA, KPOME PEryriMpoBOYHbIX
BeHTUNeun, coctasnsiet 60% oT nageHus gasneHus B Tpybonposoaax.

AnvHbl nogatowero n obpaTHoro TpyodonpoBofoB [ =223 M

MoTepun oaBneHus Ma
O6Lwee nageHve aasnexHus B Tpybonposoaax 223 m-100 Ma/m| 22300
[MoTepn Ha MECTHbIX COMPOTUBIIEHUSIX
60-22300 _

100 13380

TpéxxonoBon cmecuTenbHbIM BeHTUNb Kvs = 200, DN 125
2 2
.= 100 - (Kq—vs) =100 (%) - 1,85 kMa=
1850
Heobxogumbin Hanop Hacoca Ap, 37530
= @3,75mB0OA. CT.
q, 27,2

MponyckHas cnocoBbHOCTb ceTn TpybonpoBogoB K* = W = m = 14,04

Kaxxgas paboyas Touka nexuTt Ha napabo- B aBownHoM norapndpmMmudeckon guarpamme
NNYeCcKomn XxapakTepucTuke cetn Tpybonpo- napabona npencraBnseTcsa Kak npsimas.
BOAOB dakTnyeckasa paboyas Touka byger HacT-

panmBaTbCA B TOYKe MepecedeHns obenx
q,=K*\Ap NVUHWIA, TaK Kak Hacoc MOXeT paboTaTb To-

NbKO BAOMNb CBOEN XapaKTepPUCTUKN.
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I-I pumMep Bbibopa Hacoca

Bbi6op Hacoca:
paccymTbiBaeTcs paboyas Touka U3 NnpeaLlecTByOLLEro npuMepa.

Bbi6paHHbin Hacoc: WILO TOP-S80/7

1,5 2 2,5 [wmic]

WILO TOP-S 80 /7

1
/ 3~400V -DN 80
T/
5
~

%
3 N2 \@
BP2 | N \><
I~
\> qq’ %
2 NE—D>
/ RN
Q%// ,,//
0 10 20 30 40 [M°/4]
0 3 6 9 12 [nic]
500 50 q.2 ‘:?2» 150
700
L
I~
1 ok L
E 600 —
E 500 — — ~—_
400 — o —
//
300 3
10 20 30 40 [Mm°/4]

Puc. 2-11. Hacoc WILO TOP-S80/7/ 21/

PacuyéTtHas paboyas Todka ansa cryneHun 1:
q,=29M° Y

H, = 4,15mBog.ct.=41,5kla
P,=710Bt

PacuyéTtHas paboyas Todka Ansa cTyneHun 2:
q,,=25,2m>y’"

H, = 3,2mB.c.=32k[la

P,=570Bt

MoTpebneHne anekTpo3Hepruu:
ana ctynexu 1 3a 220 gHen otonneHns 6e3 oTKIoveHnsa Ha neTHUn nepwoa ansa P,= 710 BT npwu

n=14503T10 OaéT:
W=P,-t = 0,71-5280 = 3949 xBt-u
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CHEeIZ

[Mpwn BBOAE B 3KCnnyaTauuno oToNUTENbHON
CUCTEMbI, KaK NpaBwUIo, BbISBASETCS, YTO
XapakTepucTtuka cetn TpybonpoBoaoB nNpo-
XOAUT C MEHbLUMM HaKITIOHOM, YeM ObIio
paccunMTaHo nepBoHayanbHO. [lpuynHOn
YyacTo 6bIBaeT npumeHeHue Tpy6 ¢ opyrumm
BHYTPEHHMMW OnMaMeTpaMn U AnuHamu, a
TaKKe M3MEHEHUS1, BHECEHHbIE B NnpoLiecce
MoHTaxa. Ciopga pobasnsietca owwunbka
Bbl3BaHHasi NPUMEHEHNEM NMPUBIMKEHHbIX
K0abpMLUMEHTOB NpU pacyeéTe ceTn Tpydo-
npoBoaoB 1 KoadhuumeHTa 3anaca.

[Mpon3BoANTENLHOCTL, KOTOpasi TpebyeTcs
ANS CUCTEMbl COrflacHO pac4yéTta, MOXeT
OblTb OOCTUrHYyTa, B 0OLIEM, MEHbLUUM
HacoCoM.

Mpn BbIGOPE MEHbLUErO Hacoca OocTura-
eTca pag NPenMyLLECTB:

- MeHbluMe 3artpaTtbl Ha WHBECTMUUWN U
CHWKEHHbIN pacxo 3reKTPO3HEPTUM;

- MOHMXXEHHbIN YPOBEHb LLIyMa Hacoca;

- NpeaoTBpallalTCs LWYyMbl OT MOTOKa,
KOTOpble MOryT MOSIBUTLCA NMpU NpUMeEHe-
HUKU cnULKOM BonbLUMX HAacocoB, OCODEH-
HO, B TEPMOCTaATUYECKUX KNnanaHax pagua-
TOPOB BCNEACTBME CIMLLKOM BbICOKOW
CKOpPOCTM NOTOKa.

Bbibop Hacoca [onkeH oOcylecTB-
NATbCA TaK, YTOObl paboyvas Touka nexa-
na B cpefHen 4acTu XapakTepUCTUKK
Hacoca. B aTom ananasoHe Hacoc obna-
AaeT CBOMMW OMTMManbHbIMK JKCMsya-
TauMOHHbIMK MapameTpamu. 3aechb,
cornacHo guarpamm, y HacoCOB Haxo-
AATCA TOYKM € Hambonblumm Koadhdu-
LLMEHTOM MOMNe3Horo 4eNCTBUS.

B cnyyae comMHeHua aOns OTONUTESNbHOW
YCTaHOBKM HEOOXOAMMO BbIBpaTh MEHbLUNIA
Hacoc.

Ha puc. 2-12 HaHeceHbl B MNPOLIEHTHOM
OTHOLUEHUN TENNoBas MOLLUHOCTb MOBEpPX-
HOCTEWN HarpeBa @, afleKmpu4yeckas MoU-
Hocmb ripusoda Hacoca, P B 3aBUCMMOCTU
oT nogayn q,,.

100

90
80

70

60
50

40

Tennosast MmowHOCTb @ [%]

30

/ N

10

e

0 0
0 10 20 30 40 50 60 70 80 90 100

Mogayva q,,[%]

100
90
80
70
60
50
40
30
20
10

MowHocTb npmBoga Hacoca P[%]

Puc. 2-12. Tennoeas MOWHOCMb U MOUWHOCMb fpugoda Hacoca Kak QyHKUUs nodaqu

3 pucyHka BugHo:
Ans nogayu, pasHon 50%, TpebyeTcs Tonb-
kKo 12,5% mowHoCTM npuBOoga Hacoca.

TennoBas MOLWHOCTb pagnaTopa CHMXaeT-
canpunatom 0o 82,5%.
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EHeIZ

2.4 KoHcmpykmueHble ocobeH-
Hocmu

Hacocbl npeuvmyLllecTBEHHO W3roTasnu-
BalOTCA C KOHCTPYKTUBHbLIM UCTMOSTHEHNEM
«B JNIMHUIO», TO €CTb BCaCbIBaKOLLMA N Ha-
NOPHbIN NaTPyOKM HAXOAATCA HA OAHOW Nn-
HUKM. B Manbix Hacocax (HOMWHamNbHbIN
BHyTpeHHM gnameTtp go 100 mm) cnmpa-
NbHbIA KOPMYC, N3rOTOBMEHHbIN U3 CEepPOro
YyryHa unn U3 BbICOKOKa4eCTBEHHOro CTa-
NBHOrO NUCTa, coeauHsieTcs pnaHuem c
anekTpogBuratenem, B AOMNOMIHEHWE K 3TO-
My Kopryc cHabXaeTcsi KpOHLUTeMHaMu
KpenneHus. Paboune koneca u3 BbICOKO-
Ka4yeCTBEHHOW MnacTMacchbl, BbICOKOKa-
YeCTBEHHOro CTanbHOro NMcTa Unn ceporo
YyryHa BbIMYCKaKTCA pasfiUyHbIX pasme-
pOB NS BapbuUpoBaHUs Hanopa. B 3aBucu-
MocTn oT Tpebytowieroca Hanopa npu-
MEHSIIOT OCEBbIE HACOChl ANA HU3KUX 3Ha-
YeHUA unum LUeHTpobexHble Hacocbl Angd
bonbLlmMx 3HavyeHun. B kauvecTBe LMpKyns-
LUMOHHbIX OTOMUTENbBHbLIX HACOCOB NpUMe-
HAIOTCS, rMaBHbIM 06pa3oMm, ABa KOHCTPYK-
TUBHbIX TUNA:

HacoCbl C 3alULEHHLIM CTAaTOPOM WU Mor-
PY>KHbIM POTOPOM («MOKPOXOA») U HAcOChI
C TOpPUEBbIM YMNNIOTHEHNEM («CYyXOXOL»)
O6a Tnna nmeroTcsa B Npogaxe Kak B BUAeE
OOMHapHbIX, TaK U B BUAe COBOEHHbIX arpe-
ratoB. B «Mokpoxogax» Bce BpaljaoLn-
€Cs 4YaCTuM HaxogaTca B Boae, repme-
TM3aLMa OCYLLEeCTBNSeTCAa MO ruMnb3e C
ynnotHeHveM. Boga B cucteme otonneHus
CNY>XXWUT OAHOBPEMEHHO B Ka4eCTBE CMa3ku
noaWwunHUKOB poTopa. «Mokpoxogbl»
ManoLwyMHbl U MPaKTUYECKN He TpebyroT
TeXHN4YeCcKoro obcnyxuBaHus. [dnanasoH
nx mowiHoctn nexut ot 10 BT go 2,5 kBr,
YTO COOTBETCTBYET HaMopy npuénuantens-
HO 40 12 M 1 nogaye ao 100 m’/4. B «cy-
Xoxogax», HanpoTuB, repmeTusaums sana
OCYLLIECTBNSIETCA C MOMOLLbIO TOPLEBOrO
YNAOTHEHUS W3 BbICOKOKAYe€CTBEHHbIX
KepaMmnyecknx matepuanos, Onarogaps
YyeMy gocTuraeTcsi 6onbLION CPOK CIY>KObl.
«Cyxoxogbl» [OalT HecKonbko Oonblue
lWwyma, Yem «Mokpoxogdbl». «CyxoxogHbley
HacOCbl MPUMEHSATCS NpU NoTpebneHun
ANeKTpo3Hepruun, HaumHasa ¢ 0,75 kBT.

Konnak BeHTUNnATopa

LLIAPVKOMNOALLMIHUK
(co cTopoHbI NpuBoOAA)

YNMOTHUTENbHAs
npoknagaka

g BO3AYLUHbIN KnanaH

npoknagka donaHua

Kopnyc Hacoca

,— aneKkTpoaBurarterb

KpbiLLKa

BTYyIKa Bana
nogkro4vyeHne ansa
n3MepeHna gaBneHnda

TOpLIEBOE YMNIOTHEHNE

xogoBoe paboyee
Koneco

ramka KpbILIKN

Puc. 2-13. sobpaxxeHue «cyxoxodHo20» Hacoca 8 paspese /21/
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CHEeIZ

M~ oOMOTKa

——— poTop

pa6oqee Korneco — @

FM,D,paBHMHeCKMI‘;I
YNnoTHUTENb

—— OMOPHbIN y3en

——— r'MInb3a

Puc. 2-14. N3o6paxeHue «MOKpOX0OHO20» Hacoca 8 paspese /21/

2.4.1 MoHTax

MogBoadwmne TpybonpoBoabl HacoCOB
OOMKHbI 06rnagaTtb Kak MOXHO MEHbLUMMMU
conpoTMBReHNaAMM, YTobbI nonyynTb Bna-
ronpuATHbIE rMapaBnMyeckme xapakrepuc-
TUKN. 13 coobpaxeHuin TexHmyeckoro obe-
NyXunBaHNA Kak BO BCacCbIBalOLLEM, TaK U B
HanopHOM naTpybke cnegyetr npegycmor-
peTb 3anopHyt apmatypy. [lpuHUK-
nManbHO HAaCOCbl MOXHO MOHTUPOBATb Kak
B MOAaoLLNI, Tak U B 0bpaTHbIN Tpybonpo-
BOAbI.

Bcnencreme TennoBow Harpysku cnegyer,
ofHaKo, NpeanoYecTb yCTaHOBKY B obpart-
HoOM Tpyb6onpoBoge. B «mokpoxogax»
Gonblioe 3HadYeHne WMeeT NpaBUSbHbIN
MOHTa) Hacoca. Tak Kak Boga OTOMfEHUs
CNY>XWUT OOHOBPEMEHHO KaK CMasKa M Kak
oXnakaeHue, To Ban Hacoca A0MKEH ObITb
BCEerga pacrornioXeH ropusoHTarnbHO, YTO-
Obl 06ecneunTb oxnaxgeHue n paBHoOMep-
HbI pexum paboTbl. [pu BepTUKaNbHOM
pacnonoXxeHnn paboyne xapakTepuUCTUKM
Obinn Obl HecTabunbHbIMU, U 3TO BbICTPO
npuBeno 6bl K0TKa3y Hacoca.

5 B

Puc. 2-15. Jonycmumbie nonoxeHUs npu MOHmMaxe “Mokpoxodos” /21/
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3 XapaktepucTuku pabouero gaBrneHus

3.1. PacnpedeneHue OaesieHusl 8
cemu

B kayecTBe y3noBbIX TOYeK 0OO3Ha-
YaKTCs TOYKN CUCTEMBbI, B KOTOPbIX OT
rmaBHbIX TPyOGONpPoOBOAOB OTXOAAT
noparowme u obGpaTHble Tpybon-
poBoAbl.

AHanornyHoe [OenCTBUTENbHO ANS NOAOK-
NIOYEHN paanaTopoB.

B y3noBbIX TOYKax BO3HWKAET pPasHOCTb
AaBrneHumn, obycrnosneHHasa notepsmm aas-
neHus B NpoBeAeHHbIX Aanee Tpybax.

[nsa KaXXgon yCTaHOBKM MOXHO Ha4yepTUTb
avarpamMmmy gasneHuin. 3 xapaktepucTukm
pabo4yero gaBrneHna MOXXHO B3Tb Y3M0BYH
pasHocTb gasneHun (KDD). OHa usobpa-
aeTcsa ¢ noMoLUbko puc. 3-1 onsa o6bIYHOro
naparnnensHOro NOAKNIYEHNA 1 napane-
NBbHOMO MOAKItYeHUss No  TuxenbMaHHy
(Tichelmann) (cxema ¢ nonyTHbIM OBUXE-
HUEeM TEeNmoHOCUTENS).

MogkntoveHne ¢ paBHOMEPHO
pacnpegenéHHbIM AaBrneHnemM

@ A C E

v

MapannenbHoe nogknyeHne

@ A C E

HAwarpamma gasneHus

v

Puc. 3-1. PacrnipedeneHue 0asrneHusi 8 cucmeme 8005iH020 OMOri/ieHuUs:
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CHEeIZ

:[ A
Lo;k_

Puc. 3-2. Juacpamma OaeneHusi 0ns dgyxmpybHoU cucmemMbl omornieHus ¢ rpoknadkold mpy6 o
TuxenbMaHHy (cxema ¢ nornymHbiM 08UXXeHUeM mersioHocuUmeris)

MopaknoyeHne ¢ NONYyTHbIM ABUXKEHUEM
(no TuxenbmaHHy):

OHo 6b1o npeanoxeHo A.TUXEJIbBMAH-
HOM wu npeactasnsiet cobon ocoboe pac-
nonoxexHune TpybonpoBodoB, Npu KOTOPOM
KaXkabli KOHTYp paguatopa MMeeT oauHa-
koByto AnunHy. OguHakoBble NoTepu gaBne-
HUS Ha KaXOoM paguatope BO3HUKALOT,

TONbKO B TOM Crly4ae, ecnv Bce paguaTtopbl
UMEIT OAHY U Ty XXe MOLLHOCTb W, creno-
BaTeNbHO, OOMHAKOBLIA pacxod BOAbl.
Pacyét cetn TpybonpoBogoB Obinl Obl B
3TOM Crly4ae ynpoLleH 1 nNpu NpaBUiibHOM
pacnonoXxeHun ©Obinn ©Obl HeobGxoanMbI
NULWb HE3HAYUTENbHbIE PETYITIMPOBKMW.
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A

Puc. 3-3. lNpoknadka mpy6 no cucmeme TuxeribMaHHa

PasperynupoBaHue cnuctemMbl MOXET Npou-
30MTK, KOrga noTepst AaBneHUst OT OAHOMo
OTBETBMNEHMs 00 Apyroro 6orblie, Yem B
paguaTtope. B aToM criyqae MoXeT BO3HUK-
HyTb oOpaTHas LMpKynsauus Yyepes pagna-
TOP.

Ha puc. 3-4 B paguatope, ecnv nageHue
AasneHus mexagy Todkamu A n B cnuwkom
bonbLioe, nony4vyaeTtcs obparHast UMpKyIns-
umsa. PagmaTtop 3anuTbiBaeTcst oT obpart-
Horo Tpyb6onpoBoaa, HO 3TO YMCTO Teope-
TUYECKM M Ha NPaKTMKE MNOYTU HUKOraa He
BCTpeYaeTcs.

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂ

ﬂﬂﬂﬂﬂﬂﬂﬂﬂm

I

Puc. 3-4. BoamoxHble UUPKYNAUUOHHbIE meveHus 8 cucmeme TuxeribMaHHa

MpumeHeHue:

XoTa Npu NPUMEHEHUN cCUCTEMbI Tuxenb-
MaHHa MOXHO MOMNyYUTb pPaBHOMEPHOE
pacnpefeneHne gaBreHus, aToT npumep
nokasbiBaeT, 4YTO MNOTepH AaBJieHUA
HeobxoAMMO MNpoOCYMTbIBaTL Aaxe B
NPOCTbIX C TOYKM 3PEHUA FMApaBrUKN
ceTtax. Cucrema TuxenbmaHHa B 3HauuTe-
NbHOW Mepe onpaBablBaeT cebsa tam, rae
BCe nNpeobpasoBaTenn 3HEPrMn UNn 3Hep-
roBblaensoLLne ycTponcTea npegocras-

NS0T U, COOTBETCTBEHHO, OTAAIOT OAHY U Ty
XK€ MOLLHOCTb. OTO MOro 6bl ObITh, HANpK-
Mep, NpWU NOAKMHOYEHUM HECKOSTbKMX OTO-
NMUTENbHbLIX KOTNOB MW TENOBbLIX NpPeob-
pasoBaTtenen K eqUHCTBEHHOMY rnaBHOMY
TpybonpoBoay, Npu coeanHeHnn notpebu-
Tenen Tenna B KOSMbLEBYK CUCTEMY WK
npw 3anUTbiBaHUM 3MEEBU-KOB MaHENbHOro
OTOMNSIEHMS UMW NNAcTUH oTpaxkaTtenem u
COJNHEYHbIX KONNEKTOPOB.
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CHEeIZ

5

Ahc
Ahv

2

C1

C2
C3

~

I xapaktepucTika
paboyero gaBneHus

C4
T

C5[=

__Xapa EGFMCMKa_CTﬂMﬂeCIj(O ro gaBJrieHunA

Al

——

| Paanatopa HK2

C6

e

HK2

wf

Puc. 3-5. [luazpamma OasrneHusi Orisi d8yxmpybHOU cucmeMbl OMOMIeHUs C HUXHeU pa3gookou

B Toukax B, C, D, E nogkntodaoTcs cTosku
1-4.C, C, - 9TO TOYKM NOAKNIOYEHUS
pagmatopoB

H - manop Hacoca; Ah, - yanosou nepenaj
naerneHus (KDD) ctosika 2; Ah,, - pa3HOCTb

Haropa, KOTOpPY0 JOIMKEH ApoccennpoBaTh
BeHTUNb paguaropa 1; Ahg - ysnosow
nepenag pasneHns (KDD) croska 4
(=noTeps AaBneHuns Ha cTosike 4)
n1-pabouunn Hanop paamnatopa HK 1
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ZE?

Puc. 3-6. [Juazpamma OaeneHusi 0nsi 08yxmpy6HoOU cucmeMbl OMOIrIeHUs1 C HUXHel pa3eodKol
(3aKpbimasi ycmaHoeKa, cripaea: ¢ UeHmparsnu3oeaHHbIM ydaneHuem eo30yxa (ZE), criesa: MecmHoe

yOaneHue 8o30yxa (OE))
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CHEeIZ

Ha pwuc. 3-6 npeacrtaeneHa guarpamma
n3mMeHeHnsa paboyero OaBneHWst B OBYXT-
pyOHOM CUCTEME C HUXKHEW Pa3BOAKOMN.
CHavana Oblna HayepdeHa npaBasd oT
Hacoca YacTb, Ha4mHas ¢ Toukn A. Paboyee
AaBneHne CHMXaeTca U3-3a_noTepb_ AaBne-
HUa Ha yvactkax AC, CF, FG, GJ.
MmopocTaTMyecknin Hanop npu 3TOM He
y4MTbIBaETCS.

[MokasaHa noTeps gaBneHusl B paguatope
HK 3. OHa gomkHa ObITb TakoW e BENn4u-
Hbl, Kak n B paguatope HK 2. Onsa pa-
avatopa HK 1 B pacnopsxeHnun nmeetcs
y3noson nepenag gasneHus ot G go H um
OHO A0SMKHO BbITb KOMNEHCUPOBAHO B pery-
NMMPOBOYHOM BeHTUNe pagunatopa HV

(NnpeactaeneHo B 3epkanbHOM oOTObpa-
XEHUM)

Tenepb Ha y4dacTkax TpybonpoBodoB Ha-
HOCATCH NageHus AaBneHus Ha yqacTkax ,
HE,EDun DB.

3aTeM BbINOMHAETCA TO e camoe Ans ne-
BOM YaCTW, HAYMHAA C TOYKM A M 3aKaH4YMBas
B Touke B'. OcTaeTcs pasHOCTb AaBneHun,
paBHaa B' - B, koTopasi komneHcupyeTcs
6anaHCMpPOBOYHbIM BEHTUMEM BETKW, BCT-
POEHHbIM B y4aCTOK.

KomneHcauuio gaBneHuss MOXHO onpege-
NNTb C NOMOLLbIO BanaHCMPOBOYHOIO BEH-
TUNS U U3MEPUTENbHOro KoMnbloTepa
MEPL, 8903.
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4 Tennootaaya npuv OTOMNJIEHMN NOMELLUEHUSA

4.1 paHUYHbIe ycrioeusi

[na pacdyéTta napameTpoB TennooTaayu

cnepyet yyecTb:

* Lenb NpUMeHeHnsa (Hanpumep - HasHave-
HWe NoMeLLEeHUs 1 ero TemnepaTtypa);

* cuctemy Tennootaayun (Hanpumep, cek-
LUMOHHbIE WNWM nnacTuH4YaTble pagua-
TOpbl, KOHBEKTOPHOE WSIM BCTPOEHHOE
oTonsnieHue);

* cuctemy BbipaboTku Tenna (Hanpumep,
OTOMUTESNbHbINA KOTEN, TENNOOOMEHHMUK,
TEnsI0BOW HACOC, COMNMHEYHbIE KOMMEeKTo-
pbl);

® CUCTEMHO-ONTUMU3NPOBAHHOE 3HEPro-
notpebneHne (Hanpumep, HU3KOTEMME-
paTypHble CUCTEMBbI,  MCMNONb30BaHWE
BTOPMYHOrO Tenna);

® pac4yéTHble TeMnepaTtypbl TeNSIOHOCUTe-

ns.

4.2 Pac4ém napamempoe cucmem
omorJsieHusi nomeuw,eHuu

[na oTaenbHbIX CUCTEM TENMooTAauu
AENCTBYIOT crefytoLme noroXeHus:

(1) CeKuMOHHble W nnacTUH4YaTble

pagmaTopbl
OcHoBy onpefeneHns napaMmeTpoB COcC-
TaBnAalT CTaHOapTHble MOLHOCTU pa-
anatopoB. Creagyet yuuTbiBaTb hakTo-
pbl M3MEHEHUS MOLLHOCTM B 3aBUCU-
MOCTW OT 3KPaHOB, TUMNA MNOAKMNKYEHNS,
NITN OKPACKM.
lMepecyéT cTaHgapTHbIX MOLLHOCTEN
oborpeBa Ha ppyrue Temneparypbl
noMeLleHnn w/vnn ppyrme cpegHue
CKOPPEKTUPOBAHHbIE TeMMepaTypbl Te-
nnoHocutenen (Temnepartypbl CpencTs
Harpesa) crieayeT BbIMOMHATbL COrMacHo
ONORMM 7513.

(2) KonBekTopbI
Pacyét napameTpoB OOMKEH BbINOSI-
HATbLCA COrNacHO yKaszaHusM W3roTOBU-
Tens, npuyemMm cregyet yuuTbiBaTb
dakTopbl M3MEHEHUSI MOLLHOCTK (Han-
pUMep, CpenHIo CKOPPEKTUPOBAHHYHO
TemnepaTypy TENNOHOCUTENA N T.A.).

(3) (BcTpoeHHOE) oTONNEHME - OTOMNe-
Hue B nony

Mpu onpegeneHun napameTpoB OTOMNe-

HUA B Nony criegyeT UCMNornb3oBaTb CTaH-

AapTHble pacy€Tbl N OOMOSHATL COOTBET-

CTBYHOLMMM YKa3aHUSMM N3rOTOBUTENS.

(4) (BcTpoeHHOE) oTONNEHue - npoyune
cucTeMbl
[na onpepeneHuss napameTpoB cre-
AyeT npuenekatb ykKasaHusi U3roToBU-
Tensa u/unu ykasaHusi OTHOCALLENCA K
3TOMY chneumann3npoBaHHON nuTepary-
pbl. [lpu onpegeneHnn napameTpos
NOTOMOYHOrO NYYUCTOr0 OTOMNMEHUS
cnegyet ydnTbiBaTh TeMnepaTypy nsny-
YeHns, reomeTpuyeckne napameTpsbl,
TennooTaadyy, 30Hy NpebbiBaHUS.

(5) Mpoume oborpeBaTenu

[Ona pacdyéta napameTpoB cnegyet
npuBnekatb YyKasaHUs M3roToBUTENS
UK, ecrnim 3Toro He AOCTaTOYHO, yKasa-
HWSA OTHOCSALLENCS K 9TOMY crneunannan-
poBaHHOW nuTepaTtypsbl. [1pn npumeHe-
HUWN cneynanbHbIX TUMOB NPMOOpPOB, Kak
Hanpumep, BEHTUNALUNOHHbIE KOHBEK-
TOpbl, HEOOX0OMMO, Hanpumep, yYnUTbl-
BaTb CreayloLline BO34EeNCTBUSA: NPOun3-
BOAMMBIN LWIYM, TenmnoBon KomdopT
(cmotpr ONORM H 6000-3), gonio
Hapy>XHOro Bo3ayxa, pereHepaumto Ten-
na.

BonblwMHCTBO hmpM NpegnaratoT Ha cero-
OHAWHWA  [OeHb BblYMCNUTENbHbIE NPO-
rpammMbl ANA onpederneHns napameTpoB
CBOMX cucTem Tennootaaun. Becnepcreue
3TOro pacyéT 3a4yacTylo MOXET ObiTb 3Ha-
YNTENbHO YMNPOLLEH, HO, BCE-TAKWU, BaXXHO
3HaTb TEOPETUYECKNE OCHOBbI, Ha KOTOPbIX
0a3unpyoTCa 3TU NPorpaMmbI.
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CHEeIZ

4.3 Pac4émHbie memnepamypbl

Mpu BbLIGOpe TemnepaTtypbl CUCTEMBI
cnegyet NOMHUTb, Kak O BUAE NONyYeHns
SHepruu, Tak n o6 sHeprooTaade. Tak Kak
CErogHsILLHMMA yPOBEHb TEXHUKU 3TO YCT-
poucTBa C Bbicokum KI1[, ncnoneaytowime

MOSMHY TENMOTY CropaHusi, 1 UM Heobxo-

OUMbl Marnble TemnepaTtypbl TEnsIOHOCK-

Tens, No03TOMy NbITalTCA BbiOpaTh TemMne-

paTypbl CUCTEMbI, KaK MOXXHO Gonee Hus-

KUMW.

Mpy NpMeHeHNN TENNOBbLIX HACOCOB TOXE

HeobxogMMmo cneguThb 3a TeM, YTobbl napa-

METPbl CUCTEMbI Tennootaayn Obinn Obl

paccyMTaHbl Takum obpasom, 4YTo Obl He

TpeboBanocb 6bl CAULIKOM BbICOKMX TEM-

neparyp nogaroLLen MMHUN.

Mo ONORM H 5150-1 pekomeHaytoTcs

cnegyoLmne pacyeTHble TeMnepaTtypbl:

- NS OTONUTENbHbBIX YCTAHOBOK C TEnso-
BbIMW Hacocamu TemnepaTtypa nogato-
wen nuHum < 50°C

- ANs OTONUTENbBHbIX YCTAaHOBOK C TOMOYHbI-
MU KOTnamu TemnepaTtypa obpatHom nu-
HUn 35°C

- ONs ApYrMx CUCTEM OTOMNSIEHUS Temne-
paTtypa nogatoLlen nuHumn 75 °C .

4.4 YkazaHusi rno npoekmuposa-
HUro

Kaxgbll aneMeHT CUCTeMbl TEnnooTaaum
(CeKuMoHHbIE ¥ NaHenbHble paguaTopbl,
KOHBEKTOPbI, OTOMWUTENbHbLIA KOHTYpP
BCTPOEHHOIO OTOMNSIEHMS, HANPUMEP, OTOM-
neHus B Nony, B CTeHax) cnegyeT BbINo-
HSATb C BO3MOXXHOCTbIO:

- perynupoBkKH,

- NepekpbITUS ¢ 06enx CTOPOH,

- OMOPOXHEHMS,

- yoanenus so3agyxa (DIN 18380).

(1) Bo BcTpoeHHOM OTONMEHUN, OCOBEHHO
OTONSMEHUN B MNOMY, MOXHO OObeAMHATb
OMOPOXXHEHWNE HECKOSbKMX OTOMUTENbHbIX
KOHTYPOB M ydaneHue Bo3dyXxa W3 HUX
(Hanpumep, B pacnpegenuterne OToOMU-
TenbHbIX KOHTYPOB).

(2) Mpn HanMuMm pasnUyHbIX CUCTEM
TennooTaayun (Kak Hanpumep, pagnartopsl,
BCTPOEHHOE OTOMNSIEHNe U npoyne oTonu-
TernbHble NPUBopbI) Heobxoanma yCTaHOB-
Ka OTAEeNbHbIX PerynaTopoB.

(3) Ecnu k cucteme TennooTgaun nogksto-
YyeHbl He3aBMCUMble Opyr OT Apyra ycT-
ponctea noTpebneHus Tenna, Heobxoau-
Ma yCTaHOBKa OTAENbHbIX PErynaTopos
ONS KaXX4oro ycTponucTea.

(4) Ecnn npepycmoTpeHa onnara pacxo-
[OOB 32 OTOMNMEHNe B 3aBUCUMOCTU OT MNOT-
pebneHus, cnegyet obecneyunTb y4ET pac-
Xoga Tenna Ha otonneHune. CBepx 3Toro
crnegyeTt yyecTb 3aKoHodaTerlbHble Moso-
KEHUA 1 OTHOCALUMECA K 3TOMY [OKyme-
HTbl ONORMEN M 5920, M 5921, M 5922 n
EN835.

(5)MNpy nogkntoYeHnn K UeHTpanns3oBaH-
HOMY TennocHabXXeHuto cnegyeTt AOMNOMHU-
TerbHO Y4eCTb OUPEKTUBbI COOTBETCTBYIO-
Lero npeanpusaTus LEeHTParim3oBaHHOMO
TennocHabXeHus.

4.5 OcHoebl pacyéma napamem-
pos

OtonuTernbHy0 Harpy3Ky rno NOMeLLeHNsAM,
nonyyeHHyto no ONORM M 7500 (noTpeb-
HOCTb B TEMNSIOBOW 3HEPrun) crneayet bpaTb
Ana pacdéTta TenroBOWM MOLLUHOCTU CUC-
Tembl TennocHabxeHnss 6e3 HagbaBoK U
BbIYETOB.

Hap6aBkn Moryt ObiTb HeobxoanMbiMu
ANs BCTpeYarLwmxca nHorga notepb Ten-
na, BCrnencTeBme BO3OencTBusA BeTpa (Ha-
npumep, 4ns NOMELLEHN, OPUEHTUPOBAH-
HbIX Ha ceBepo-3anag).

[Mpy N3MEHEHHDBIX YCNOBMAX AKCNyaTaumm
MOLLHOCTb paguaTtopa oTnm4yaeTcs oT cTa-
HOAPTHOM MOLLIHOCTK 0B0rpeBa, 1 3To Hago
TOXe y4eCTb B pacyerTe.

Ycnosue:

MOLLHOCTb @, pakTM4YeCcKn oTgaBaemas B
YCIOBUSIX 3KCnyataumm MeCTHbIMU MO-
BEPXHOCTSIMW HarpeBa W OTOMMEHWEM B
nony, AormkHa ObiTb 6onblle HopManbHON
OTOMUTENBbHOW Harpy3km NOMELLEHUsA Mnu
paBHa en:

D>,

CornacHo DIN 4701, yacTtb 3:1989, nonx-
Ha ObITb y4TeHa pacyéTHas HagbaBka B
pa3smepe 15% Ha OTKNOHeHUs Mexay nna-
HUPOBAHNEM U UCMOSIHEHNEM U, COOTBET-
CTBEHHO, MexXay BHYTPEHHEN M UCXOAHOW
Temnepatypon. lNo ONORM ata Hapbaska
He npegycmaTpuBaeTcs.
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EHeIZ

C nomoubto Tpebyrowencsa oTonnuTensHoOm
Harpy3kM MOXHO onpeaenuTb KOnmM4ecTBO
CEKUUN CEKLUMOHHbIX paguMaTtopoB unu,
COOTBETCTBEHHO, KONMUYECTBO MOrOHHbIX
METPOB NaHernbHbIX pagMaTopoB.

,_©®

N > —n
q)IN

n ’
S

roe:

®,, - yoenoHass HOMUHanbHas MOLLHOCTb
Tennonepeaa4n paguaropa Br/cekuusa nnm
Bt/meTp, namepenHas cornacHo ONORM

EN442-2;

fy - 0obWMn KOIPPUUMNEHT YMEHbLLEHMS
MOLLIHOCTU MO CPaBHEHUID CO 3HAYEHUAMM
MCMbITAHUN.

B 6GonblMHCTBE crnyvyaeB YyKasblBaeTcs,
OQOHAaKO, HE MOLWLHOCTb Ha CEKLMIO NN Ha
MOrOHHLIA METP, @ MOLLHOCTb KOMMJIEKT-
HOro paguaTtopa B 3aBUCMMOCTM OT TuNa,
AJTMHBI U BbICOTbI KOHCTPYKLMN.
[na naHenbHoro pagmnatopa @
B3ATb 13 Tabnuubl puc. 4-1.

MOXHO

BbicoTa KOHCT-
pykumm [Mm]

300 400

500

600

[nuHa KOHCT-
pykumm [Mm]

400

333

392 | 538 | 693 | 956

500 338 | 623 M7

577

747 490 | 673 | 866 [1.195

600 | 589 | 809 | 406 | 747 [1.027( 500

692

896 |1.234| 588 | 807 |1.039|1.433

700 473 | 872 583

807

1.046(1.439 | 686 | 942 |1.212|1.672

800 | 786 [1.079] 541 | 996 |1.369| 666

922

1.195/1.645| 784 |1.076(1.386]1.911

900 | 884 [ 1214 608 [1.121|1.540| 750

1.038

1.345|1.850 | 882 (1.211]1.559(2.150

1000 | 982 [1.349| 676 [1.245|1.711 833

1.153

1.494|2.056 | 980 (1.345]1.732(2.389

1100 (1.080(1.484| 744 |1.370|1.882]| 916

1.268

1.643|2.262|1.078(1.480]1.905(2.628

1200 [1.178[1.619]| 811 |1.494|2.053|1.000

1.384

1.793| 2.467 (1.176|1.614|2.078|2.867

1400 |1.375(1.889| 946 |1.743|2.395|1.166

1.614

2.092|2.878(1.372(1.883 | 2.425|3.345

1600 |1.571(2.158 |1.082]1.992|2.738|1.333

1.845

2.390|3.290 |1.568(2.152]2.771|3.822

1800 |1.768|2.428[1.217|2.241|3.080 [1.499

2.075

2.689|3.7011.7642.421(3.1184.300

2000 (1.964 [2.6981.352|2.490|3.422|1.666

2.306

2.988(4.112 (1.960]2.690 | 3.464(4.778

2200 (2.160]2.968 2.739|3.764 [1.833

2.537

3.287 2.156(2.959]3.810

Puc. 4-1. Tabnuya HoMuHansbHOU MowHoCcmMuU mernnoomoadyu rnaHesibHo20 paduamopa rnpu

cmaHOapmHbIX napamempax 75/65/20 °C /22/
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4.6 Paduamop KakK mernioobmMeH- Ecnu onupartbca Ha NOCTOSAHHYO Temnepa-

HUK Typy Bo3ayxa 0,, TO N0 OTHOLLUEHUIO K TeMne-
patype rnomMeLleHus 6. nmeet MecTo eé

KoMHaTHbIN pagmaTop MOXHO paccMmaTpu- norapnmMmnyeckoe npesbILLEHNE.

BaTb Kak TEMNOOOMEHHUK, OENCTBYIOLLNIA
No NPUHLUKUNY NPOTMBOTOKA.

Titea (pasnuuHbie
M _l A tea A nomecry) A
: : — " ™M M n
90°d] ‘L‘, 20°C 9& ? A | e ]
I_’_H_,f_ — __“_ﬁ ﬁ___ﬁ
I 20°C
T -
] |
| —
r 7o' q L 70°C ] | f— ~—
. ) 20°C g | el | .
4_'1'# — == —~ }— —
I ™ S o e o/ o
- A 4
1 1 1 1 1 1 T
1 1 T 1 20°C
Puc. 4-2. Temnepamypbi Ha paduamope
t°C a
0y
g
< Bo
3 Aa 0
R
D
Bosgyx z
6L'I
[MoBepxHOCTb HarpeBa Mrowags, v

Puc. 4-3. Juaepamma usmeHeHUl memrnepamypbl merioHocumernel omHocuUmeribHO nogepxHocmu
paduamopa
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EHeIZ

OTtoaBaemasi TennoBasi MOLLHOCTb 3aBWU-
CUT OT BEeJIMYUHbI TeMMNepaTypHOro Hamno-

pa:
®=U-A4-AT,

roe:
ar = =%
mT 9, -0, - cpev,u,HenorapmcpMM:
lne - 4YeCKU TemnepaTypHbIN
R

" Hanop. Npn Hopmarsb-
HbIX ycnousax 75/65/20 °C byaet

AT, =49,83K;

A - npuBeaéHHas nnowiaas paguaropa, M’
U - koahduumeHT Tennonepegayu, Ko-
TOPbIN CYLLECTBEHHO 3aBUCUT OT Tensio-
oToaum K Bo3ayxy, Br-m*.K'; AT, - cpeaHun
norapuMUYeckun TemnepaTypHbii  Ha-
nop, K; 6, - Temneparypa nogsoasdLlen nu-
Hun, °C; 0, - Temnepatypa obpaTHoW nu-
Hun, °C; 0, - BHYTPEHHAs TemnepaTypa
TemnepaTtypa nomeweHus, °C; @
OoToaBaemasi TensnoBasi MOLWHOCTb pagua-
Topa, BT.

MpeBblleHne TemnepaTypbl - 3TO Pa3HOCTb
MeXay cpenHeln TemnepaTypol Bodbl U

pacyéTHOW TemnepaTypon BoO3gyxa B
nomMeLleHnmn

Tak KaK Bbl4MCNNTb BENUYUHY U HEBO3MO-
)KHO, Ha UCnbITaTeNbHOM CTEHAE COrfnacHo
ONORM EN 442-2 namepsieTcsi MOLLHOCTb
paguatopa. OTctoga MOXHO NONyYnTb yae-
NbHYO TEMNOBYIO MOLLHOCTb @, Ha CEKLMIO
WIM NOTOHHbIN METP pagmaTtopa.
Xapaktepuctvka paguatopa OnucbiBaeT
oTAavy TEensI0BOW MOLLHOCTU Kak OYHKLMIO
NpeBbILWEHNS TeMnepaTypbl NpyY NOCTOSAH-
HOM MOTOKe BOAbl. XapaKTepucTmka siBns-
€TCH CTeneHHON (PYHKUMEN C onpenenéH-
HbIM NOKa3aTenem CTENEHM n.

O =K, AT’

Mokasatenu cTeneHW n AN KOMHAaTHbIX
paguaTopoB crieqyet 6paTb U3 yKasaHui
N3roToBUTENENn UNM MPUHMMAKTCA crpa-
BOYHbIE 3HAYEHUA :

KOHBEKTOpPbI n=14
pagunaTopsbl n=1,3
naHernbHble

paguartopsl n=12...13
Ténnble Nonbl n=1,1

Q[%] A
100 y.
0 /)
60 ////
50 /4
10 n=1,1 //// "/ n=14
30 / /)n<=1,3
w| &
o/ >
10 20 30 40 50 © ATK]

Puc. 4-4. Xapakmepucmuka mMowHocmu paduamopa fpu 6, = 20 °C
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CHEeIZ

Tpebyembii NOTOK BOAbI paccynTbIBAETCSH
13 oTAaBaeMoW TeNNOBOU MOLWHOCTU @ .

MaccoBbIii NOTOK paBeH:

%
@, -0,) |

roe:

0, - Temneparypa B nogatoLen nuHum, °C;
0, - Temnepatypa B obpaTHOM nnHuK, °C;
@ - oTpaBaemasi TennoBas MOLLHOCTb
paguaropa, BT; ¢, - pacxog Bogbl, Kr-C';
¢ - yoenbHasa Tennioemkoctb = 4,2, kX -
kr'K™.

4.7 Tennoeast MOWHOCMb KOMHa-
MHbIX paduamopose

4.7.1 CrtaHpapTHasa TennoBas
MOLLHOCTb

CraHpapTHas TennoBasi MOLWHOCTb D=
HOMWHarbHasi TennoBas MOLLUHOCTb - 3TO
Tennosas MOLLHOCTb, OTAaBaemasi npu
cneaytowmx ycnosusix (cornacHo ONORM
EN442-2):
TemnepaTtypa noaBogsALLEN NNHAN

06, = 75C;
Temneparypa obpaTtHOMN NUHUMK

6, = 65C;
CTaHOapTHOe UcxogHas Temnepartypa BO3-
Ayxa B nomeLleHum

6, = 20C
cpegHvin TemnepaTypHbIN HaMnop npu apu-
MEeTMYECKOM pacyéTe

AT, = 50K
npu norapugMmn4eckom pacyeéTte
AT, = 49,83.

4.7.2 ®aKkTU4yeckasa MOLHOCTb pa-
avaropa

Bcnencteme MHormx obctoaTtenscTB dhak-
TMYyeckas Tennosas MOLLHOCTbL paguaropa
MeHbLUe MO CPaBHEHWIO CO CTaHAapTHOW
MOLLIHOCTbIO Dy

Ecnn noTtok TennoHocutensa He okasbiBaeT
BNMUSAHUSA Ha TENnoBYK MOLLHOCTb, OTAa-
Baemas TensioBasi MOLWHOCTb @ pacCYnUTbI-
BaeTCad M3 CTaHOApTHOW TEMSIOBOWN MOLL-
HOCTU, YMHOXEHHOM Ha Ko3(ppnUneHTsI
MOLLHOCTH.

Q=D . fi.fr- f5-fofs=Dy 'fg
Jo= Lo S5 Sa S5

Tabn. 7-1. KoahpmumeHTbl MOLLHOCTU:

Bospgenctene

/i TemnepaTypHbIN KO3 PULMEHT
f Tun nogkno4YeHns

/s [OkpaHsbl, HUWa

Ja Okpacka MeTans. NoBepPXHOCTEN
/i |OrpannyenHas skcnnyatauus

fy  |0606LeHHbIN koadhdULMEHT

4.7.2.1 KoaghgpuyueHmbi MOWHOCMU

KoadhpurumneHTbl MOLWLHOCTHN AatoT OTKIOHEe-
HMe TenmnoBOW MOLLHOCTW paguartopa npwu
YCrOBUSIX 3KCnnyaTauuu, OTANYaoLnXca
OT CTaHA4apTHbIX ycnoBun (Npu ucnblTa-
HUAX).

f, TemMnepaTtypHbI Ko3acpuumeHT
f= 1 _ (ALY
" NTF 49,83

O6paTtHasa BenunuymHa oOT f, ob6o3Ha4yaeTcs
Kak HU3KoTeMnepaTypHbI KO3MOMULNMEHT
NTF.
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EHeIZ

YnpouweHHbIN cnocob6 pacyéta no
ONORM M 7513
OTOT pacyéT ocyllecTenserca ¢ apupme-
TUYECKOWN BENUYUHOW CpefHero Temnepa-
TYpPHOro Hanopa:

_ 0,16

B 1 _ATU"
fI_NTF_ 50

0 "

CpegHui norapugmmyeckmn TemnepaTtyp-
HbIA Hanop nNpwu CTaHOaPTHbIX YCIOBUSX
NPUHUMAETCHA pPaBHbIM CpedHeMy Temne-
paTypHOMY Hanopy: AT, =AT,,
ApudmeTnyeckaa BenuunHa cpegHero
TemnepaTrypHoro Harnopa A7, npegnona-
raeT NIMHENHYI0 XapaKkTepucTuKy Temnepa-
Typbl cornacHo puc. 4-5a: aTo ynpouieHue
AEeNCTBUTENbHO 0

roe 979 . 0,7
; c= >0,
A 0, -0
0,- TeMnepaTypa B nogatoLien nuHuum, °C;
0, - Temnepartypa B obpaTHON nMHuw, °C;
0, - TeMnepatypa B nomelLeHum, °C.
0 0
A Amgc b)
-90°C ¢

V

ABm

PagHble no nnowaam
70°Ci ]

o L} 20°c

\ tm
bt ; > 70°C

PagHble no nnoLaau

ABki

Puc. 4-5. a) ynpouweHHas u b) chakmuyeckas xapakmepucmuka memrepamypbl 8 paduamope

Ana otgenbHbIX TemnepaTyp HU3KOTeMne-
paTypHble KoadpdpuumeHTol NTF moryT
ObITb B35ITbI N3 TA0N. 4-2.
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CHEeIZ

Tabn. 4-2. TemnepamypHbil koagppuuueHm NTF dnsan = 1,3
0r1is1 HopmaribHbIX napamempos 75/65/20°C NTF = 1,0 [22]

Vorlauflemp. | Riicklauftemp. Lufttemperatur t; [°C]
W [°C) e [°C] 10 12 15 18 20 22 24
90 80 0,59 0,61 0,64 0,68 0,71 0,74 0,77
75 0,62 0,64 0,68 0,72 0,75 0,78 0,82
70 0,65 0,67 0,72 0,76 0,80 0,83 0,87
65 0,68 0,71 0,76 0,81 0,85 0,89 0,93
60 0,72 0,76 0,81 0,87 0,21 0,26 1,01
55 0,77 0,81 0,87 0,93 0,98 1,04 1,10
50 0,83 0,87 0,93 1,01 1,07 1,14 1,21
85 75 0,64 0,67 0,71 0,75 0,79 0,82 0,86
70 0,68 0,70 0,75 0,80 0,84 0,88 0,92
65 0,72 0,75 0,80 0,85 0,89 0,94 0,99
60 0,76 0,79 0,85 0,91 0,96 1,01 1,07
55 0,81 0,85 0,91 0,98 1,04 1,10 1,16
50 0,87 0,921 0,98 1,07 1,13 1,21 1,29
80 70 0,71 0,74 0,79 0,84 0,88 0,93 0,97
65 0,75 0,78 0,84 0,90 0,94 0,99 1,05
60 0,80 0,83 0,89 0,96 1,01 1,07 1,13
55 0,85 0,89 0,96 1,04 1,10 1,16 1,24
50 0,91 0,96 1,04 1,13 1,20 1,28 1,37
75 65 0,79 0,82 0,88 0,95 1,00 1,05 1,12
60 0,84 0,88 0,94 1,02 1,08 1,14 1,21
55 0,89 0,94 1,01 1,10 1,17 1,24 1,32
50 0,96 1,01 1,10 1,20 1,28 1,37 1,47
70 60 0,88 0,93 1,00 1,08 1,15 1,22 1,30
55 0,94 0,99 1,08 1,17 1,25 1,33 1,42
50 1,01 1,07 1,17 1,28 1,37 1,47 1,58
45 1,10 1,16 1,28 1,42 1,52 1,64 1,79
40 1,20 1,28 1,42 1,59 1,73 1,89 2,08
65 55 1,00 1,05 1,15 1,26 1,34 1,43 1,54
50 1,08 1,14 1,25 1,37 1,47 1,58 1,73
45 1,17 1,24 1,37 1,52 1,64 1,78 1,94
40 1,28 1,37 1,52 1,71 1,87 2,05 2,27
60 55 1,07 1,13 1,23 1,35 1,45 1,56 1,68
50 1,15 1,22 1,34 1,48 1,60 1,73 1,87
45 1:29 1,33 1,47 1,65 1,78 1,94 2,13
40 1,37 1,47 1,64 1,86 2,03 2,24 2,50
55 50 1,23 1,31 1,45 1,62 1,75 1,90 2,07
45 1,34 1,43 1,60 1,80 1,96 2,15 2,37
40 1,47 1,58 1,78 2,03 2,24 2,48 2,78
35 1,64 1,78 2,03 2,36 2,64 2,99 3,43
30 1,87 2,05 2,39 2,86 3,29 3,86 4,67
50 45 1,45 1,56 1,75 1,98 207 2,40 2,67
40 1,60 1,73 1,96 2,25 2,50 2,79 3,15
35 1,78 1,94 2,24 2,63 2,96 3,37 3,92
30 2,03 2,24 2,64 3,19 3,70 4,39 539
45 40 1,75 1,90 2,17 2,53 2,83 3,19 3,65
35 1,96 2,15 2,50 2,96 3,37 3,89 4,58
30 2,24 2,48 2,96 3,63 4,25 51 6,38
40 35 2,17 2,40 2,83 3,41 3,93 4,62 5,54
30 2,50 2,79 3,37 4,21 5,01 6,14 7,87
25 2,96 3,37 4,25 5,68 7,28 10,16 17,93
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2,0
1,8

/

1,4

1,2
1,0 &

0,8 /

0,6

ol 1

0,4

KoadpbdunumneHTsl nepecyerta f, —»

0,2
20 3A0 40 50 60 70 80 90 100

—>

MNpumep1
55/45/18 |  Hanop AT
DT- 32K

CpepHuit TeMnepaTypHbIi

Puc. 4-6.Koagppuyuenmsi nepecyema f, 0nan = 1,3 u AT, = 50 K coenacHo ONORM M 7513:1997

f Twun nogknovyeHus

MpuBeaeHHbIE HMXE 3HAYEHUST - OPUEHTU-
POBOYHbIE, 3HAYEHUS] UBMEPEHUN N yKa3a-
HUS  MPMbI-NPOU3BOANTENSA SABMSAKOTCS
npeanoyYTUTENbHbBIMMU.

1,0 AnaroHanbHoe NoaKoYeHne
0,9 CUMMETPUYHO, MoJdaya CHU3y,
pacxog 100 %

0,85..(0,7) cummeTpu4yHoO, apmaTtypa c 6aun-
nacom, pacxog 50 %

0,9 OokoBOEe MNOOKMNKYEHME, C Mo-
moLubto MEPL-2000

0,9 noakn4YeHne nocpeauHe C
nomowbto kKomnnekta [EPL
3033

0,85..0,90 0AHOMECTHOE MOAKII0YEHNE Ye-
TbIPEXXOOOBOrO KranaHa ¢ na-
LeHTHOM TpyBKOW

f; OKpaHbl, HALWA

a) MNMpwu ncnelTaHum pagnatopa B Hopmarb-
HbIX YCITOBUSAX NpeaycMoTpeHa ceobogHoe
MEeCTO 3a 3agHen cTeHkon (CHu3y 100 mm,
Ao 3agHen cteHkn 50 mm). [na Takoro
BMAa YCTAHOBKU AENCTBUTENbHO 3HaYeHne
f;=1,0. [pn OTKIOHEHUAX OT Takoro Buaa
YCTaHOBKW CrielyeT y4uTbiBaTb CHWXEHUEe
MOLLIHOCTMW:
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CHEeIZ

S0

I\
©)

Puc. 4-7. lNopsdok ycmaHOBKU KOMHamMHbIX
paduamopos coznacHo ONORM M
7513
c80600H0 cmosiwut paduamop
f3=1,0

b) na MOHTaxa B pagunaToOpHOM HuULue
cnepyet cobrniogatb MUHMMarbHble pas-
Mepbl, yKa3aHHble B CTaHAapTe; eCriv OHU
BblOEpPX1BaKTCS, TO TennoBas MOLHOCTb
KOMHaTHOro pagnartopa CHMXaeTCcs Makcu-
ManbHO Ha 4%.

CBobogHble paccTosHus (cBepxy 65 mm,
cHu3y 70 MM, OT 3agHen cTeHkn 40 Mm)

f;=0,99...0,96,

o I

|

Puc. 4-8. lMopsidok ycmaHoeKU KOMHamHbIX
paduamopos coenacHo ONORM M 7513.
HaumeHnbwue pasmepesl f,=0,99...0,96

c) Ecnu ¢ nepeagHen CTopoHbl pagmnartopa
CTaBATCA 3KpaHbl (Hanpumep, OepeBsiH-
Hble UM KepaMmnyeckme NnuTbl), KOTopble
CYLLECTBEHHO NMPEnSTCTBYOT NPUTOKY KOM-
HaTHOro BO34yxa K paguaTtopy, a Takke
N3Ny4YeHnto paguaTtopa, To cnegyet OXu-
AaTb CHWXEHUS MOLLHOCTM MPUMEPHO Ha
15%.

f,=0,9 ... 0,85 ( npn cBo6OAHLIX paccTos-
HUAX cornacHo puc. 4-9))

p—

Puc. 4-9. lMopsidok ycmaHOBKU KOMHamHbIX
paduamopos coarnacHo ONORM M 7513

C YCTaHOBJI€EHHbIM HECIJTOLWHbIM 3KPAaHOM
£,==0,9..0,85

40

’:'—-_._ £ i ) 4
q__‘__""'*—-a_ e
Ty Tl
e . =
| Ty

L}

()]

70

Puc. 4-10. lNopsidok ycmaHO8KU KOMHamHbIX
paduamopos coenacHo ONORM M 7513 co
CMTOWHbBIM 3KPaHOM.
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EHeIZ

d) bnaronpusaTHoe pacnonoxeHve HaBec-
HbIX 3KpaHOB BCMeACTBME MNOBbILLEHUS
“laxTHoro adpdpekTa” MOXET Takke npu-
BECTU K YBEJIUYEHUIO MOLLHOCTU. YNOMSAHY-
Tbl€ CHWKEHMUSI MOLLIHOCTM HM B KOEM CIly-
Yae Hemnb3si OTOXAOECTBMATb C OOMOSHU-
TeNbHbIMM MOTEPSIMX Ha Tennonepenady
yepes HapPYKHYH CTEHY.

e) Ecnu KoMmHaTHble paguaTtopbl OCHa-
LalTCa 3aWMUTHOW peLueTKon, TO cre-
AYyeT TOXe OXnaaTb CHUXKEHUS MOLLHOCTN,
KOTOpOe B 3aBUCMMOCTU OT CYXEHUS Bbl-
MYCKHOrO CeYeHns pagmartopa MOXET COC-
TaBnaTb 40 20 %.

f=09...0,8

f) B naHenbHbIX paguaTtopax npu npwu-
MEHEHUM BEPXHMX U OOKOBbIX 3IKPaAHOB
MOLLHOCTb MOXET CHWXaTbCA Npubnunau-
TensHo go f, = 0,95...0,90, ecnu ncnbiTa-
HUSA HA MOLLHOCTb NpoBOAMNUCE 6e3 IKpa-
HoB. [laHHble NO MOLWHOCTK cornacHo EN
442 npnBogaTcsa Ana COCTOSHUSA MOCTaBKM.

g) lNepegHune akpaHbl CHUXAKT A0 Ten-
NonsnyyeHus.

BepxHuin 1 HXKHUI NPUTOK BO3ayXa AOSK-
Hbl COOTBETCTBOBATb, Kak MUHUMYM, Bep-
TUKanbHbIM BO3aYyLWHbIM cedeHunam (0,5 x
rnyBuHa X ANMHA KOHCTPYKUMK). YMeHbLUe-
HWe BeOeT K KOHBEKLMOHHbIM NoTepsm (ak-
Kymynauus tenna!), £, = 0,9, ecnv BepxHue,
HWKHME 1 BOKOBbIE NPOPE3n paBHbI ryobu-
He pagmaropa.

h) Hu3kme nnoTHble 3aHaBecu Toxe npe-
NSATCTBYIOT MPOHWKHOBEHWUIO TEMMOro BO3-
Ayxa B nometlenuve. /;=0,9

f, OKpacka meTannuyeckou noBepx-
HOCTH

Bcnencreue HM3koro koadduuneHTta Ten-
nonepegadn okpacka MeTannMyeckmx rno-
BEPXHOCTEN CHWXaET TENSIOM3NyYeHue.

f, = 1,0 rpyHtoBka no ONORM C 2360,
pagmnaTopHbIN Nak, NMOPOLLKOBasi Mokpacka
(He3aBMCKUMO OT LBETA)

f,= 0,85 ... 0,9 MeTannuyeckoe NOKpbITUE,

MeTannmnyeckas 6poH3a, CBETMbIN antoMu-
HUA U T.M.

fs OrpaHnyeHHas akcnnyarauums

Mpn AnNuTEnbHbLIX nNepepbiBax B aKCnya-
Tauum, Ansa Toro YTodbbl MOXHO ObINo ObiC-
Tpo 060rpeTb NOMELLEHNE, TEMNOBYH MOLLI-
HOCTb paguartopa cregyeT YBenninTb.

EcnwnxenarteneH pacyét c 3anacom, To Ans
9TOr0 MOXeT ObITb MCMONb30BaH KO3M-
duumeHT f,. K npumepy, npu yCcKOpeHHOM
oborpese f,=0,8

rI pUMep: NaHenbHbIN paauaTop

[ns naHenbHOro pagonartopa n3 ctasim HoMmmHaribHaa TenfioBasd MOLWHOCTb COCTaBJIIAET.

@, = 1300 BT.

Onpeaenum TennoByk MoLWHOCTL Npu 55°C, 45°C, 18°C

_45-18
©55-18

c =0,729 > 0,7

a) cnegosarteribHO, OA114 NMPpakTUn4ecKux criyvYyaeB MOXHO pa6OTaTb C D,VlarpaMMOI;l,

npuBeaeHHON Ha puc. 4-6 (CTp. 62):
55°C+45°C
a1 SFERC ek

W3 puc. 4-6 (ctp. 62) cnegyetr /= 0,56

@ =728 BT aktndeckm otgaBaemas TennoBas MOLHOCTb.

b) nnu c HM3koTemnepatypHbiM KoadppuumeHTom NTF 13 tabn. 4-2 (ctp. 61)

NTF = 1,8 nonyyaetca @ = 1300: 1,8 =722 Bt
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I-I puUMep: paguartop

[nsa pagnatopa ctaHAapTHas TennoBasi MOLWHOCTb CEeKLUMN COCTaBNSET:

@,=112Btnpn 6,=75° 60, =65°, 6i =20°C.

Onpepensetcs dakTndeckas tennootgada npu 0, = 80°C, 6, = 60°C, 0, =22°C:

80+ 60
2

a) NpesbllLeHne Temnepartypsbl nonyyaerca n3 A7, = —22=48K,

N3 anarpammbl (puc. 4-6, ctp. 62) npyn AT = 48K nony4aetca TemnepaTypHbIi KOIPULMEHT
/f,=0,93, NTF = 1,07 n3 tabn. 4-2 (ctp. 61)

CnepoBatenbHo, dhakTuyeckasi NoOHKEHHas oTAaBaeMasi TennoBasi MOLLHOCTb!
T=f,-®,=0,93-112 =104 Br;
b) KOHTpOMnbHOE BbIYMCIIEHNE TEMMepaTyPHOro ko3dycbmumeHTa f, CnomoLLbio AT, .

TennoBasi MOLHOCTb HAaXOAUTCS B CTENEHHOW 3aBUCUMOCTU OT MPEeBbILLIEHUsT TeMnepaTypbl,
NosTy4eHHOro norapuMmnYecKUM nNyTeMm.

_06,-0,  80-60
Al = 0, -6, g0—22 _ 113K
In V% In—"=
0, -0, 60 — 22
f —[fﬂﬁJL3—0934 NTF= - =1,0707
2 \4983) 7 o,

1,2

I-I pUMep: OTOMMEHME C MOMOLLLIO TEMNOBOro Hacoca

TemnepaTypa B nogatowien nuHmm n obpatHon nuHmm 50/40° n Temnepartypa B NOMELLEHUN
20°C,

O6bLEM OTanNIMBaeMoro noMeLLeHns 25 M°, ¢ yaenbHON OToNUTenNbHOM Harpyakon 32 BT/m’,
CraHpgapTHasa mowHocTb npu 75/65/20°C @,, = 77 Bm Ha CeKuuIo 1151 CEKLMOHHOro paamaropa
oTonuTenNbHas Harpyska nomeleHus coctasnsetr @, =25- 32 =800 Bt

TemnepaTypHblM KO3(PPUUNEHT ANd MNOHMXKEHHOW TemMnepaTtypbl akcnnyaTtauum
paccynTbiBaeTCs U3:

0,-60, 40-20 067 <0.7
Cc = = =
0, -0, 50-20 ’
oTcroga pacqéT C NOMOLLUbKO norapvlcbmmquKoﬁ BEJTMYMHbI NMPEeBbILUEHNA TEMNEPATYPDbI:
0, +6 50 + 40 " L3
AT = y T k_o = i -20=25K f:(AT“j =(§) = 0,406
2 2 1750 50
1 0, —0 50— 40
NTF =— =2,46 AT, =—5—¢ = ~s0-20 =24.606K
/i In /7 In
0, -6, 4020
n 1,3
i 24,66
o) (2 om
49,83 49,83

roe:

49,83 - cpeaHui norapmdMETUHECKMIA HAMOP NPU HOpMarbHbIX NapameTpax 75°C/65°C/20°C
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MoHmxeHHasa MoLLHOCTL oborpeBsa, T.e hakTnyeckas MOWHOCTb @ = @, - f, =77 - 0,40 = 30,8
BT ogHon cekummn HeobxoaMmMoe YMCo CEeKLINA

e ® 800
®,,.f, 77.04

BbibpaHHOe uncno cekumm = 26

® 800
c0, —0,) 1,16(50 —40)

CpenHui pacxop TennoHocutens ¢q,, = =69 K4 B COCTOSIHWW 3KCTI-
pen p H qm

nyatauuu.

I-I pumep: OnpeaeneHne napaMeTpoB NMOBEPXHOCTEN Harpesa

Ana nomeweHunsa TpebyeTtca pacdéTHass MOWHOCTb, paBHas 920 BT. Pagmatop yctaHaBnu-
BaeTcs B HUWe. Pac4yéTHble TemnepaTypbl coctasnsaioT 80/60/20°C.

CornacHo puc. 4-8 (cTp. 63) H1LWa JAET CHUXEHUE MOLLHOCTK, paBHoe -4%. f;=0,96. CornacHo
Tabn. 4-2 (ctp. 61) koadppmumeHT NTF = 1,01

Mo Tabnuue ctaHgapTHOM TennoBon MoLWHOCTH (puc. 4-1) 75/65/20°C Heobxoanmo BbibpaThb
pagmnaTop co CTaH4aPTHOW MOLLHOCTbBIO, paBHOM

_P_.NTF 920.1,01
YO, 096

Bbin BbI6paH paguatop «Kompakt» tmn 21 1100-500» compmbl «Stelrad» Typ21 1100-500 co
ctaHgapTHon mowHocTbo 1011 BT (M3 puc. 4-1, cTp. 56).

=968 BT
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5 Cwuctema pacnpegeneHus Tenna

5.1 PacuyéTt napameTpoB

[na pacyéTa napamMeTpoB CUCTEMbI pac-

npegeneHus Tenna cnegyet yyYecTb:

(1) HasHa4eHue cUcTemsl;

(2) cuctemy TennooTaauu;

(3) BapuaHTbl rpynnupoBaHUst Npu Hanu-
YAU B YCTAHOBKE Pa3NMYHbIX CUCTEM
Tennootgayn. B kaxgow rpynne cne-
OYyeT YCTaHOBWUTb OTAENbHbIA pery-
NATOP;

(4) Bce cnyyam rpynnMpoBaHng no ocobbim
YCNOBMSAM 3KCnnyaTauuun, Hanpumep,

(5)
(6)

(7)
(8)

ceBep 1or, MO BPEMEHW IKCMyaTaumm,
no TpeboBaHNsM Nornb3oBaTens;
OOHOBPEMEHHOCTb UCMOMb30BaHMS;
TemnepaTypy U pasHOCTb Temneparyp
TEeNOHOCUTENS;

TUN TennoHocuTens (Boga, CMecb BOAb!
C aHTUPU30OM);

rmapaBnuyeckyo cxemy (Hanpumep,
rmapaBnuyeckuin pasbeanHNTErb, pac-
npegenuTens C nogaepXaHuem unu
6e3 nogaepxaHvsa pa3HOCTHOrO AaBne-
HUS).

)
T

)

NWHUA Nepegaym
K AanbHEALLIMM YCTpORCTBaM
TENN0OTAaM

!
Y

)

Puc. 5-1. Cucmema pacnipedeneHusi 6e3 noddepxaHus nepernada dasreHusi ¢ Hacocom EV
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EV

.- ,_,.
> N

. <4
P =
\ 7
& L
e

- N

154
NWHUA JanbHen nepegasqn
K fiANbHENLIM YCTPORCTBAM

TennooTAaun
N

Puc. 5-2. Cucmema pacnpedeneHus ¢ noddepxaHuem nepenada daeneHusi, ¢ Hacocom EV (a2nasHbil

Hacoc) u nepemeHHbIM 06LEMHbIM TOMOKOM

ki
0
c
@
E
=
T
=
- =%
2 LiH]
I | A
©
— !_'50 | g
E =
Sz

SRL

Puc. 5-3. ®yHKyuoHUpoBaHue audpasiu4ecko2o pa3beduHuUmerns

Hanee crieqyert yyvecTb crieqyrwime nono-
XEeHUA:

(9) Onsa pacyéta napameTpoB COOTBETCT-
BYIOLLIMX OOBbEMHbIX NOTOKOB CrpaBes-
nMBo:

- OT cuUCTeMbl BblpaboTkM Tenna K
notpebnsaiowemMy YCTPOUCTBY:
COOTBETCTBEHHO OCHOBaM pacyé-
Ta cucTeMbl BbIpaboTku Tenna;

- BHYyTpu noTpebnstowiero ycTpon-
cTBa:
COOTBETCTBEHHO OCHOBaM pacyé-
Ta CUCTEMbI TENOOTAAYN.

(10)

(11)

LIMpKynSiUMOHHBIE HACcOCbl OOSMKHbI
ObITb YCTAHOBIIEHbI COOTBETCTBEHHO
NX KONNYECTBa, XapaKTEepPUCTUK, CKO-
POCTY BpaLLEHUSA N BO3SMOXXHOCTU pe-
rynmpoBaHust Tak, Ytobbl 6bINo BO3-
MOXHbIM UX cornacoBaHue ¢ Tpebo-
BaHMAAMMW CUCTEM TEMNOOTAAYM.

PerynupoBo4Hble ycTponcTea v rma-
paBnuyeckue cxembl cnegyer Tuwarte-
INbHO cornacoBaThb CO BCEW CUCTEMON.
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(12) Mpw NogKNKYEHMM K LEHTPanNn3oBaH-

HOMY TennocHabXeHUo cnegyer yyun-
TbiBaTb OUPEKTUBbI COOTBETCTBYIO-
LLlero NpeanpusiTus LeHTpann3oBaH-
HOro TeNSIOCHabXeHus.

5.2 Yka3aHus no npoekmuposa-
HuUro

(1)

(2)

3)

(4)

(5)

(6)

B kaxgown rpynne Tennopacnpegene-
HWUS cnegyeT NpeaycMoTpeTb BO3MO-
XHOCTb perynupoBaHusi, nepekpbl-
TUS, OMOPOXHEHUSA U yaaneHus BO3-
ayxa. 3anopHble YCTPOMCTBA AOMKHbI
3aKkpblBaTb rEpMETUYHO COOTBETCTBE-
HHO JaBneHunto, TemnepaType u ycno-
BMSIM aKkcnnyatauum (TpeboBaHusa K
repmetunyHocTn cornacHo ONORM M
7340).

Bce 3anopHble, nameputenbHble W
pEerynuMpoBOYHbIE YCTPOWCTBA, YCT-
poMCTBa OS5 ONOPOXHEHUNA 1 yaane-
HUS BO3Qyxa, pa3bEMHble coeauHe-
HWUS1 U KOMMEHcaToPbl YANIMHEHNS Ce-
AyeT pacnonaratb 4OCTYNHO Ans obc-
NY>XMBaHNSA, CYUTbIBAHUA 1 yxoaa.
Tpybonposoabl, pasmepbl Tpy6 1 a-
COHHble YacTn (oTBoAbl, T-obpasHbie
nepexogHuKKn) cnegyetr NpoOeKTUpo-
BaTb TaK, YTOObl OblNn BblAEpXKaHbI
ONPEKTMBLI MO onpeaeneHnio napa-
MEeTPOB BOASIHOIO OTOMNSIEHUS.
OTHOCUTENbHO CHWXEHUs LWyma
cnegyeTr yuduTbiBaTb TpeboBaHus
ONORMB 81151 H 5190.
CobntogeHne mMNOTOKOB TEenfoHOCKU-
Tens (MaccoBbI MOTOK, OOBLEMHbIN
MOTOK) Ha OCHOBE PAaCYETHbIX OaH-
HbIX cnegyet obecnevmBaTb nocpen-
CTBOM COOTBETCTBYHOLWINX Mep (Hamn-
pumep, ycTaHoBKa 6anaHCUpoBOYHbIX
BEHTUNEN, perynatopoB pacxona,
perynaTopoB nepenaga AaBrieHns m
pacxoga).

Cuctembl pacnpegeneHus Tenna,
Haxogsawmecs B HeoTansmMBaeMbiX
NOMeLLEeHMAX, HEO6X0ANMO U30NNPOo-
BaTb cornacHo ONORM M 7580 ans
npegoTBpaLLeHns NnoTepb Tenna.
Ecnu cuctema pacnpegeneHus Tenna
(TpybonpoBoabl) npoknagbiBaeTcs
yepes NoMeLLEHUs1, KOTopble oTann-
BalOTCA COrfacHO CBOMM MpaBunam,
HeobxoaMmo nocTynaTb crnegyowmm
obpasowm:

(8)

(9)

(10)

O6waga TennooTgava TeNIOM30IMPO-
BaHHbIX M HEN3ONMPOBAHHbIX YacTemn
CUCTEMbI, HaxXOOALMXCS B MoMeLlle-
HWUW, He JosmkHa npesbiwaTtb 20 % ot
OTOMUTENbHOW Harpy3kn NOMeLLEeHS,
onpeaeneHHoit cornacHo ONORM M
7500.

Kpbilwkn, 06GnMMUOBKK, OOLWWMBKM W
ToMy nogobHoe criegyeT yunTbiBaTb
COMMacHoO yKasaHWsM W3roTOBUTENS.
C HeunsonupoBaHHbIMK YacTAMU CUC-
TeMbl, MPOMNOXEHHbIMW MO, LUTYKaTy-
PKOW UIK B MEXOY3TaXHbIX NEePEKPbI-
TUsIX, cnegyet obpawaTtbcs Kak co
cBobogHo nexawmmn. ObLasa Tenno-
oTAa4a 4YacTen CUCTEMbI, Tensromnso-
nupoBaHHbIx cornacHo ONORM M
7580, ocTaetcd He YYTEHHOW npwu
pacuéTe.

Cuctemy pacnpegeneHus Tenna cre-
AyeT OCHACTUTb Perynsitopom Temne-
paTypbl NOABOAALLEN NINHUN.
LIMpKYyNAUMOHHBIE HACOChl N YCTPOK-
CTBa nogaepxaHusi Hanopa criegyet
MOHTUPOBaTb B OTOMUTENbHbLIX yCTa-
HOBKax TaK, 4YTOObl WCKNIOYMTL Npwu
paboTe BcacbiBaHMe Bo3ayxa. Peko-
MEeHAYyeTCsl YCTaHOBKa pe3epBHbIX
HacOCOB.

CucTtemy pacnpegeneHus Tenna cre-
AyeT BbINOMHATL TaK, YTOoObl BO3HU-
Kalollee Tepmuyeckn obycriosnex-
HOEe M3MeHeHMe ASIMHbI NPOUCX0AMI0
6e3 onacHOCTM ANsi CUCTEMbI U CTPOe-
HUS N 6e3 HeaonyCTUMbIX LUYMOB.
YcTponcTtBy komneHcatopoB (oce-
Bble, OOKOBbIE, LUAPHUPHbIE KOMMEH-
caTtopsbl) crnegyeT npeanoyecTb BOCH-
puaThe YyONMHEHUA nocpencTBOM
Hagnexawlen npoknagku Tpybonpo-
BOO4OB (Hanpumep, KOMMNEHCauWOoH-
Hoe KoneHo). Ecnu, Bce xe, Heobxo-
ANMO yCTaHaBnMBaTb KOMMEHCATOPbI,
cneagyet yuuTbiBaTb OUPEKTUBbI U3ro-
TOBUTENS.

MapameTpbl cucTembl pacnpegene-
HUS Tenna crnegyeT paccynTaTtb Tak,
4yTOb6LI O6GecneunTb NOABOL Tenna B
NOMeLLEHNE NPEUMYLLECTBEHHO Ye-
pe3 cuctemy Tennootaadyun (Hanpwu-
Mep, paguaTtopbl).
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5.3 PacnpedeneHue menna 8
30aHuu

Knaccuyeckoe pacnonoxeHne BETOK Tpy-
©onpoBOOOB NPU HWXKHEM pacnpeneneHum
SBNSIETCA AeueHTpann3oBaHHbIM. Beneac-
TBME NyYllen BO3MOXHOCTU pacyé€Tta 3ar-

paT Ha OTONSIeHNe UeHTparbHble CTOSKM
ABNATCA NPEANOYTUTENBbHBIMMU.

Kaxpaa kBapTupa obecneumBaeTcsi OT
Hero, npu HeobxoaMMOCTN 4Yepes pacnpe-
aenunternb MNOCPEACTBOM TFOPU3OHTarIbHOM
cuctembl TpyO, 1, B 4aHHOM crny4vae, cHab-
XaeTcs CHETYMKOM TEMOBOM SHEPTUN.

YA
1 1 1 1 ~ 3HEpPrun
""" el ) e I ::«]LJ T rﬁ-;r;m sz
I T T T 1 & CYETYMK TENSIOBOM
! ! ! ! 3Heprum
] gz T g T rwn )
28 e | [ Ba B mall
I T }' T & CYETYMK TENSIOBOM
3HEPrUK
w

Puc. 5-4. ,ﬂeyxmpyﬁHoe omaorifieHue ¢ ueHmparsibHbIM eepmuKalilbHbIM CIMOAKOM U 2OpU30HMallbHbI-

Mu pacripedenumeribHbIMU JTUHUSMU

-}ﬁ‘ ........... 1 _}u ........... ‘ -}ﬁ .}H -}u ...........
'ﬁ' 'ﬁ' 'ﬁ’ ‘;‘? 'ﬁ' . _ CYETYMK TENNOBOK
e 3HEPrun
IT'F t’i‘ t 'ﬁr“ t% ;fl l'zl; t o CYETYMK TENNOBOW
— 3Heprum
-‘}n‘ ........... _}u ........... ‘ -}n' .}u ————————— | _}u ...........
T‘? *f"F ?f Tf Tf’ £ CYETYMK TENMOBOW
3Heprumn

Puc. 5-5. O0HOmpybHOEe omonneHue ¢ ueHmparbHbIM CMOSIKOM U MTOK8apMUpPHbIM pacripedeneHuem
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6 Cucrtema BblipaboOTKM Tenna

6.1 Pacyém napamempoe cucmemMbl
ebipabomku menna

TennoBytd MOLIHOCTb OTOMUTESbHbIX KOT-
nos, TeNSI006MEHHMKOB U NOAKITHOYEHUN K
LeHTpann3oBaHHOMY TennocHabXeHuto
cnegyeTt paccyvTbiBaTb NO MakCUMarnbHO
BCTpeyvatoLlenca notpebHocTM B Tenne,
npy 3TOM cregyeT yyuTbiBaTb OOHOBpeE-
MEHHOCTb TPeBbYILNXCA YaCTUYHbIX Terl-
NOBbIX MOLLHOCTEN.

MowHocTb BblpaboTkM Tenna (MOLWHOCTb
reHepartopa Tenna) cknagblBaeTcs ua:

CDEB :q)EBH +(DW +q)EBL +(DEBS

®,,,, - MOLLIHOCTb BbIPabOTKKN TeMa Ha HyX-
Abl oTonnenus, BT, ®, - Tennosaa MoL-
HOCTb, Ha HyXabl ropsvyero BogocHabxe-
Hus, BT; ®,,, - 4ONS MOLLHOCTM BbipaboTku
Tenna Ha Hyxabl BeHTunsumm, BT; @, - oo-
NS MOLLHOCTM BbIpaboTKM Tenna Ha npoyune
Hy>Xabl, BT.

6.2 Pacyém OJdonu Onsa omonneHusi
nomeweHul

6.2.1 OTonuTenbHasa Harpy3ka 3aaHus
L

n

OcHoBoWn pacyéTta TennoBOM MOLLHOCTHU
A0 cucteMbl BbIpaboTku Tenna, npegHas-
Ha4YeHHOW ANSA OTOMMEHUSI NOMELLEHWI, AB-
naeTca oTonuTenbHas Harpy3ka 3aaHus,
KoTopas onpeaensieTcsa no cnocoby ornba-
toLLMx noBepxHocTeit cornacHo ONORM B
8135. [1n15 3TOro MOXHO TakKe B3siTb CyMMY
OTOMUTENbHbLIX HAarpy3ok, OnpenenéHHbIX
no nomeweHusm cornacio ONORM M
7500. Ota cymma He coBnagaeT ¢ OTonu-
TenbHOW Harpy3KoW 3naHusl, pacciMTaHHoOW
cornacHo ONORM B 8135.

6.2.2 MowHoCTb BblpaboOTKK reHeparo-
paTenna

Mpwn onpegeneHnn MoOWHOCTU BbipaboTKK

TennaHeobxoauMo y4ecCTb criegyroulee:

- nepepbIBbl B 3KCNNyaTaumu;

- TENMOBY XapaKkTePUCTUKY 30aHUS;

- cornacoBaHHble TemnepaTypHble
OTKITOHEHWS, HanNpuMep, Npu NPeBbI-
LWEHUN HOPMAaIbHbIX HapPYXHbIX
Temnepartyp, HEMNOfIHOM MCMNOSb30-
BaHUM OTAErNbHbIX YacTeW 30aHUS;
NPUEMITIEMOCTU CHUXKEHUS TeMnepa-
Typbl MOMELLEHUMN.

6.2.2.1 Yyém cHUXXxeHUs1 memMrnepamypbl

Mpn ANUTENbHOM NOCTOSIHHOM CHUXEHWUU
TemnepaTtypbl nomeweHns oo +5°C (Tonb-
KO 3awuTa OT 3amep3aHusi) Heobxooumo
yunTbiBaTb Hag0baBKy.

OxnaxgeHne noMeLweHnn u3-za npepbl-
BaHMS OTOMMEHUS, akKKyMyrnMpoBaHUs Ter-
na, a Takke ANUTENbHOCTb HarpeBa peako
NCMorb3yeMbIX MOMELLEeHU crieayeT KOM-
NeHCMpPOBaTb MOBbILUEHHOW MOLLHOCTLHO.
BpeMeHHON xapakTep oxnaxgeHus rnome-
LLIeHNs1 3aBUCUT OT MHOMMX dpakTopoB. [ns
TemnepaTypbl HApPY>XHOIO BO34yXa MOXHO
NPUBNU3NTENBHO MPUHATL CPEOHIo TeM-
nepatypy BO BpeMsi BCErO OTOMUTENBHOIO
nepuoga, ato byaet npumepHo +4°C, unu
CaMy0 HU3KYI0 CpeHEMECAYHYIO TeMnepa-
TYypy B OTOMUTENBHOM nepuoge rnpumepHo
-2°C (gaHHble ABCTPUIACKNX HOPM).
CornacHo CHwuI/23/ cymmapHas BennymHa
AOMONMHUTENbHBIX Tennonotepb (Notepu B
MarucTpansax, AonoSIHUTENbHbIE MOoTeEpPU
Tennotbl Npubopamu, pacnonoXXeHHbIMN Y
HapY>XHbIX CTEeH) AormkHa 6bITb He Gonee
7% TennoBoW MOLLHOCTM CUCTEMbI OTONIE-
HUS.
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6.2.2.2 OnpedesieHue MOWHOCMU 8bl-
pabomku menna Ha Hy)>XObl OmorieHusi

MolHocTb BblpaboTku Tenna (MOLLHOCTb
reHepaTopa Tenna) Ha Hy»abl OTOMMeHUs
D, PACCUNTBLIBAETCS Cregylolmm obpa-

30M:

Dy = fH'(Dn

roe:
@py - MOLWIHOCTb BbIpaboTKM Tenna Ang
oTonsieHnst nomelleHnin, BT; £, - kKoadbdu-
umMeHT Haabasku Ha Harpes, BT; @, - Homu-
HanbHaga oTonNuTeNbHas Harpyska, BT.

6.3 Pacyém napamempoe Hae-
peea 800bI Osisi HY)XQ 20psi4e20
e000CcHabxeHust

MowHoCcTb BblpaboTku Tenna gnsa Hako-
MUTENbHOro UMM NPOTOYHOrO HarpeBaTens
BOObl [AOMKHA COOTBETCTBOBATb, Kak Mu-
HUMYM, UX MUHUMASTbHOW TEMNSTIOBON MOLLL-
HOCTU @, ..

roe:

®, - TennoBas MOLHOCTb, NepefaBaemasi K
HarpesaTento NMTbeBON BOAbI (MOLL-HOCTb
TennoobmeHHuka), BT; @, . - MUHUManbHas
TennoBasi MOLHOCTb, MUHMMAIbHO Heob-
Xogumasi MOLHOCTb - nepegaBaemMasi cuc-
Temon BbIpaboTku Tenna, Npu 3agaHHOW
YUCNOBON XapakTepucTuke noTpebHOCTH
N, HeoBxoanmas Ansi NOKPbITUS Nepuoau-
Yeckon notpebHocTM B Tenne Q,, Harpe-

BaTens Bogbl (cornacHo ONORM H5150-1),
BT.

6.4 BeHmunsyuoHHble ycmaHoe-
KU U KOHOUUUOHEpPbI

Cnenyet npuvHumaTb notpebneHne MoLu-
HOCTM B HebnaronpuaTHON pac4ETHOM TOY-
Ke, Npn4yem HeobXxoaMmo y4yecTb Koadhdu-
LUMEHT MOLLHOCTW f,, B 3aBUCUMOCTU OT

Konm4yectBa NOAKITHOYEHHbIX n0Tpe6V|Tene|7|

Tenna.
CDEBL = fL 'CDL

roe:

@, - OONSA MOLWHOCTU BbIpaboTku Tenna,
pacxogyemas Ha BeHTunsuuio, Bt, @, - pa-
CYéTHada oTonuTenbHas Harpyska nns
BEHTUNAUMN, BT.

f, = 1,00 gna konuyecTBa NoTpebnsoLwmnx
ycTponctBoT 1003

f, = 0,95 ona konuyecTtBa noTpebnstowmnx
yctpouncte ot 4 0o 10

f, = 0,90 ona konuyecTBa NOTpPebNALLMX
ycTtpoucTs 6onee 10.

6.5 [lMpoyee mexHosI02UYeCKOE
menso

Mpwn pacyéte napameTpoB NPOYNX CUCTEM
TennooTtgadn (TeXHONOrmyeckoe Tensio)
cnepyet, rmMaBHbIM 06pasoM, yyuTbiBaTb
OOHOBPEMEHHOCTb NOTPebneHus ¢ odLuen
CUCTEMOW OTONNEHUS, HAaNPUMep, NpuU Har-
peBe BoAbl B nnaeatenbHOM 6accenHe (c
nepekpbiTnem nnu 6e3 Hero) cnegyert nNpu-
HUMaTb B pacyeT TONbKO NOTepu Tenna.

(DEBS = fs 'CDS

roe:

Dz - AONSA MOLLHOCTM BbipaboTku Tenna,
pacxogyemou Ha npoyee, BT,

fs - KO3(pPMUMEHT O0MU NPOYMUX MOLLHOC-
Ten; @4 - pacHéTHasa oTonNUTenNbHas Harpys-
Ka NpoYMX MOLLHOCTEN, HAaNpUMep, TEXHO-
nornyeckoe Tenno, BT.
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6.6 YcmaHOBKU C HEeCKOJIbKUMU
Komnamu

[na goCTMXKEeHUst oNTMMaribHOro cornaco-
BaHWNA C TpebyloLlencs B aHHbIA MOMEHT
TEnnoBOM MOLLHOCTbLIO MPY BbICOKOW CcTene-

HW MCNOSb30BaHMS N MUHUMN3aLMN BbIBPO-
ca BpeaHbIX BELLECTB, a TaKkke n3 coobpa-
XEHUN SKCrnryataunmoHHOM HaAEéXHOCTU
npeanoyYTUTENbHO NPUMEHEHME YCTaHOBOK
C Heckonbknmmu kotnammn. Cxema, npeacra-
BNeHHas Ha puc. 6-1, npurogHa TonbKo Ans
OObIYHbIX KOTIOB.

Puc. 6-1. Cxema ycmaHO8KU C HECKOMIbKUMU Komiiamu
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7 PerynupoBaHue u ruapaBnmMyeckue CUCTEMbI

7.1. OCHOBHbIE Mos1I0)XKeHUsl, mep-
MUHBI

7.1.1 Y710 TaKkoe perynupoBaHue?

Ha artot Bonpoc HeobXxo4MMO OTBETUTL C
NMOMOLLbIO NPAaKTUYEeCKOoro rnpumepa.

OTKpbIBaeTCcsa py4yHOM CMeCUTESNb C BEHTU-
nAMU XOro4HOW U ropsiyer Boabl. Yepes
HaLL opraH ocA3aHusl, MOBEPXHOCTb PYKU, U
Yyepes HePBHYIO CUCTEMY FOFTIOBHOMY MO3ry
coobLaeTcsa o TemnepaType BoAbl. Tenepb
MO3roM NPUHMUMAaETCH pelleHne, coBnaga-
eT N1 Temnepartypa BOAbl C KefaeMblM 3a-
AaHHbIM 3Ha4YeHWeM [Onsi ropsyven BOAbl.
Ecnn Hanuuo pasHuua mexay xeraemomn
3agaHHOM TemnepaTtypon n doakTU4eckom
(oencteuTENbLHON) TEMMNEPATYPON, TO MO3T
yepes HepBHYIK CUCTEMY MepenaeTr Mblll-
Luam peLueHne N3MeHNTb BEHTUNAMM COOT-
HOLLUEHWE CMELUMBAHUSA XONOOHOW U rops-
Yen Boapbl.

Ha stom npumepe MOXHO MPOACHUTb
CYLLHOCTb perynmpoBaHus.

3apadven perynupoBaHus sIBMSIETCA Takoe
BO3ZENCTBUE Ha Kakme-rnmbo dmamyeckme
BEMMYUHbBI, Hanpumep, AaBrieHue, Yypo-
BEHb, TEMNepaTypy, BNAXKHOCTb, KONMYec-
TBO BeLleCcTBa WKW 3Hepruu, CBOWCTBA
BeLecTBa, YTobbl 6bIN0 JOCTUIHYTO Xerna-
eMoe 3apaHee 3agaHHoe 3HadyeHune. OTHo-
CUTENbHO HaLLero npuMmepa 3TO TeMnepa-
Typa CMELLMBaHUS BOAbI.

ABTOMaTu4eckoe perynupoBaHue uMeeT
3ajavyy CaMOCTOATENbHO PerynmpoBatb
Kakue-nmbo usnyeckne BENUYMHLI, TO
eCcTb, OHO BepeT Ha cebsi 3agavy, KoTopas
paHbLLE BbINOMHANACh NOAbMMN.

Kakumm anemeHTamm AOOmMKHO obrnagatb
Takoe CaMOCTOATENbHOE PEryriMpoBOYHOE
YCTPOMWCTBO, YTOObI OHO MOFJIO BbIMOSHATb
cBoM 3aa4mn?

[MocTaHOBKa 3agavn TEeXHUYECKOro pery-
NUpoBaHnA ONg perynsaropa Temnepartypbl
B NogatoLLemn NMHUM NnpeacTaBneHa Ha puc.
7-1. MNpexae Bcero, ACHO, 4TO HeOBXoaNMO
YCTPOMCTBO, C NOMOLLbIO KOTOPOIro MOXHO
HacTpoOUTb >Xefaemyl TemneparTypy.

[OBOpPAT O Tak Ha3blBAEMOM 3ajaTyuvke
3agaHHoro 3Hadvenust (SW). Kpome Toro,
HeobXxoanm opraH, KOTopbI U3MepPSIET TEM-
nepaTypy BoAbl, Tak Ha3blBaeMbli JATUUK.
3agjaTumK 3a4aHHOrO 3HaYeHUs U OaTyuk
(MF) nepegatoT CBOV 3HaYeHUs perynaropy
(TC).

1.1.2 Pac4éTr napamMeTpoB U TePMUHbI
(ONORMH 5012)

[NpuBeAeHHble HWXE TEPMUHbI B3ATbl K3
ONORMH 5012.

PerynupoBka/ perynupoBaHue

OTO npoLecc, npu KOTOPOM perynupyemas
BenuunHa X (BenuumHa, noaBepraemas
perynmpoBaHnio) HENpepbIBHO PerncTpu-
pyeTcsi, CpaBHMBAETCA C LPYrov Benuyn-
HOW, 3agaHHoW 3HadyeHuem W, u nogsep-
raeTcs BO3OeWCTBUIO AN YpaBHMBaAHUS C
Hen. YcrnoBHoe 0603HadYeHe perynmpoBKu
- 9TO 3aMKHYTbIM MPOLEeCcC BO3OENCTBUS,
npu KOTOPOM perynvpyemasi BenuudunHa,
Haxo4swWasica B Lenu BO3LENCTBUN pery-
NMPOBOYHOIO KOHTYpa, HEMPEPbLIBHO BIUsI-
€T caMa Ha cebs.

CamocTosiTenbHOE perynmpoBaHue:

Bce npouecchl B perynmpoBoYHOM KOHTYpe
npoTekatoT 6e3 BMelLaTenbCTBa Yenose-
ka. («CaMoCTOsITENbHOCTLY MPUMEHSIETCS
TONMbKO B TOM, YTOOblI MNOAYEPKHYTH OTNN-
yne OT PYYHOrO PerynmpoBaHusi.)

Py4Hoe perynupoBaHue:

3apgayy, kak MMHMMYM, OIHOTO 3BEHA pery-
NMPOBOYHOIO KOHTYpa GepeT Ha cebs ye-
NoBEeK.

PerynupoBoOYHbIN KOHTYP:

O6pasyetcs B COBOKYMHOCTU BCEX 3Be-
HbeB, MPUHUMAIOLLMX y4acTMe B 3aKpbITOM
npouecce perynupyoLwero BO30eNCTBUS.
PerynnpoBo4HbIN KOHTYP COCTOUT U3 0bbe-
KTa perynupoBaHusi U pPeryrmpoBOYHOIO
YyCTPOUCTBA.

MapameTpbl peryrnmpoBOYHOrO KOHTYpa:

-X - perynupyemMas BenuymHa

-W -3ajaloLas BenmyunHa

-y - perynupyoLiee BO34eNCTBME

-Yr - BbIXOAHas perynupyoLlas BenmymHa
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-r  -napameTp obpaTHOM CBA3N

-Z  -BO3MyLUalLlee BO3gencTeme
3apauen perynstopa ABAsSE€TCA CpaBHEHNE
3aaHHOro0 U OENCTBUTENbHOIO 3Ha4YeHUst
(oencrtBuTENbHOE 3HAYEHWE - 3HA4YeHue
Aatymka) mexay cobon n Yepes nocnenyro-
LWNA 3NEeMEHT perynmpoBOYHOro YCTPOW-
CTBa M3MEHEHNEe COOTHOLLUEHUSI CMeLlnBa-
HWS1 XONO4HOM N ropsaYven BoAb!.

OTO NPOUCXOAMUT crneayroLwmnmM obpasom:
BbixogHon curHan perynaTtopa (TC) Bos-
AeNCTBYeT Ha cepBonpusog, (SA), KOTOpPbIV
MeXaHU4YeCKN CBA3aH C UCMONMHUTENbHbLIM
anemeHToMm (SG). N3aMeHeHne cooTHoLLe-
HUSi CMeLUMBaHUA pearnua3yetcsi UCMOSHU-
TenbHbIM arnemeHTomM (SG). B Hawem
npuMepe UCMOSTHUTENbHBLIM  3fIEMEHTOM
MOXET ObITb TPEXXOLOBOW KpaH Unn TPEX-
XO[10BOW KnanaH.

b~ sw
i ) e My @
SA | ey =
WE — 1 . '
- .—l-‘ (TEIMF
s - 1 _.E{H A ] =
: '—-J"Eﬂ]}—‘ LL, 1 SG... UCNOMNHUTENLHLIA 3NEMEHT
SG &4 o 4~ SA... cepeonpueog
77N \ MF... paTunk TemnepaTypel
N f ;: '; | TC... npubop ynpasneHus no
| - m) X Temnepartype
T i B SW... gatunk 3agaHHoro
I — ] 3HAYEHUR = [aTyuK Hapyx-
 © ! HOW TeMnepaTypsl
e e WE... renepaTop Tenna

Puc. 7-1. PeeynuposaHue ¢ yripagsreHuem rno
Hapy»xHol memrepamype

PaccmoTprM KOpOTKO X0oA npoLiecca:

PerynaTtop co3gaét paccornacoBaHue (3a-
AaHHOe 3HayeHue 3a Bbl4EeTOM OEeNCTBU-
TENbHOro), B 3aBUCUMOCTU OT BENUYUHBI
paccorfiacoBaHnsa BblaaeTcs  yrnpasnsito-
LM curHan Ha cepsonpusof (SA) v Bbi3bl-
BaeTCs M3MEHEHNE COOTHOLLUEHUSI CMeLln-
BaHWS BOAbI, MOCTyNatoLLEN N3 nogaroLLemn
NUHUK KOTNa, M BoAbl OOpaTHOM JIMHUW.
MI3MEHEHMEM COOTHOLLUEHUS CMEeLLUMBaHUA
BbI3bIBAETCA W3MEHEHWE perynmpyemon
BEMNMUYUHLI, B HAlLeM Npumepe Temnepa-
Typbl BOAbI NodatoLlen NMHUN. JTO HOBOE
3HaJYeHne perynmpyemMon BennimHbl Yepes
AaTyMK cHOBa coobLiaeTca perynaTtopy, u
Tenepb NpeanucaHHbIi NPOLLEeCC BO3AENCT-

BMSI MOXET BbITb HaYaT CHOBa.

Cneuunanuct no perynmpoBaHunio roBOpUT O
3aMKHYTOM KOHType, TaK Ha3blBaeMOM
perynmpoBOYHOM KOHTYpe (7-2).

O6bekT perynupoBaHus (06bEKT) - 3TO ane-
MEHT CUCTEMbI, Ha KOTOPbIA OKa3blBaeTCs
BO34ENCTBUE B COOTBETCTBUM C 3aJa4€EN.

B Hayane obbekTa HaxoauTCs UCMONMHUTE-
NbHLIN 3MNeMeHT (BXOAHas Benu4yvHa y), B
KOHLle n3MepuTenbHasa Tovka ¢ aTYMKOM
(BbIXOAHAA BENMYUNHA X).

NMponopuvoHanbHas 30Ha X,

3TO 30Ha, B KOTOPOW AOSMKHO U3MEHATLCA
paccornacoaHue (X) npu NOCTOAHHOM
3Ha4YeHuM 3agatoLen BeNMYnHbI, YTOObI
N3MEHSTb perynupytoLlee Bo3gencTBne B
AnanasoHe perynuposaHus Y,.

___________ |
i i ! .2
[_cpaBerenthlﬁ ] | ‘
I | 3NeMeHT ] I | i
Wl |e i PErYNUPOBOYHBIN 1)’"1. perynatop y l___ MCI‘IDJ‘IH.IpeI'yﬂprEMbIﬁ X -
| anemenHT I 1" | cepsomoTop |" anement | 06bekT e
|
| | ] WCcnonHUTENbHOE T
| | _peymamop  j | yompoierso | _j
| r | M3MepuTenbHOE
yCTpoiicTBO -
perynvpoBoYHOE YCTPOWCTEO J

Puc. 7-2. lNpouecc 8o30elicmausi 8 pe2yriupo8OYHOM KOHMype (murudyHasi cxema eo3delicmeusi)
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7.1.3 Yto Takoe ycTpOUCTBO
ynpaBneHua?

Mpw perynnpoBaHumn Mbl rOBOPUIIN O 3aMK-
HYTOM npoLlecce Bo3aeicTeusa. MpoTueo-
MONOXHOCTBIO 3aMKHYTOMY MPOLIECCY BO3-
[eNCTBUS SABNSAETCA Pa3OMKHYTbIA Npo-
LlecC BO3AEWNCTBUSA, KOTOPbIM XapakTepu-
3yeTcs ynpasrneHue.

Takum obpasom, perynuposaHue 1 ynpas-
NeHNe 3TO HE NOEHTUYHbIE MOHATUSA.

Mpw perynuposaHuu perynaTtopy (TC) Hen-
pepbiBHO coobliaetca perynupyemas Be-
nnynHa. [Mpu ynpaeBneHun ynpasnsiemasi
BENMYMHa He KoHTponupyetca. CkazaHHoe
BblLLE MOSICHAETCA C NMOMOLLbIO Npumepa
ynpaBneHus kanopmudepom CorfacHo puc.
7-3.

100%

< —

Xopa knanaHa

s

TE... TemnepaTypHbIii 4aT4uK
Ha Bxofe Bo3gyxa

TC... ynpasnstowuin npubop

M... ucnonHWTEnNbLHLI NPUBOA,

Ovarpamma dyHKUMOHMPOBaHWSA
knanaHa

-15°C -20°C AL

Puc. 7-3. YnpaeneHue karnopughepom

TemnepatypHbin gatumk (TE) pernctpu-
pyeT Temnepartypy Hapy>HOro Bo3ayxa

0,, W coobwaeT 3TO Yynpasnswowemy
npnbopy (TC). 3agaden ynpaBneHusa sB-
nsetca npeobpasoBatb BENUYUHY Temne-
paTypbl HApY>XHOro Bo3gyxa 6, No coBep-
LLEHHO onpefeneHHOoN 3aKOHOMEPHOCTU B
ynpaBnsawLwWnNin curHan, Kak 3To Obino
NpeacTaBneHo, Hanpuvmep, B Auvarpamme
PYHKLMOHMPOBAHUSA KnanaHa, u3obpa-
YXXEHHOW Ha puc. 7-3 cripasa.

Perynupyemas BennymHa, To eCTb, TEMNe-
paTypa HarpeToro Bosgyxa, He coobLiaeT-
ca ynpasnstowemy npudopy (TC). Cnego-
BaTesIbHO, 3aMKHYTbI KOHTYp perynuposa-
HWS He obpasyeTcs.

BaxHbIM npumMeHeHneMm ABMNSETCH ynpas-
neHne o6BOAHLIM HacocoOM AN MNOBbl-
lWeHUs TemnepaTypbl OOpaTHOM NUHUK
KOTra C uenbi npeaoTBpalleHnss Kop-
PO3NUN KOTENBHOW YCTAHOBKM CO CTOPOHBI
AbIMOBbLIX rasoB (puc. 7-4). B Temnepa-
TypHbIn perynatop TC 3agaétca MuHK-
ManbHaa Temnepatypa OGpaTHOW JIMHUK
KoTna.
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=
m
; Tw qa

» (T

~
/
S - 1

Tl... TepmomeTp

TE... TemnepaTypHbIi OaT4YuK
TC... TemnepartypHbli perynsatop
WE... reHepaTOp Tenna

M... TO4YKa cMeLnBaHuUs

Tir Qe

Tiw §:+Qe

Puc. 7-4. YnpaeneHue memnepamypoul obpamHou nuHUU Komrna

lMoBbiWeHWe TemnepaTypbl obpaTtHoOW nu-

HMK. OHO HEOOXOAMMO ANs TOro, YToObI
npeaoTBpaTMTb HU3KOTEMMEPATYPHYIO

- KOPPO3MIO B CTalbHbIX KOTNax,
npenoTepatuTb obpas3oBaHWe MUKPO-

- TpewmH B 4YyryHHbIX KoTnax u obecne-
YNTb NPOXOXAEHUE Yepe3 KOTEN MUHU-
MarbHbIX KONMYECTB BOAbI.

Heobxogumble TemnepaTypbl oGpaTHON
NNHWK:
cBepxnerkoe xxuagkoe tonnmeo  >55°C

rierkoe TonnmBeo 60...65°C
rasoreHepaTopHbIN KOTen

Ha ApeBEeCHOM TONmBe 65°C
rasoBbili koTen >100 kBT 35...45°C
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pYMep: NOBbILLEHNE TeMnepaTypbl 0OpaTHOM NTIMHUM C MOMOLLbIO HAcoca Ha bannace kotna
cornacHo puc. 7-4 (ctp. 77)

MowHocTb koTna 100 kBT npn  TemnepaTtype nogatoLLen nuHum kotna 0,,= 80°C.

[Ana npegoTBpalleHns KOppo3uu CO CTOPOHbI AbIMOBbIX ra3oB HeobxoanMma MuHMManbHas
Temnepatypa obpaTHOM nuMHMM KoTna, paBHas 55°C Ona cBepxnerkoro Xuakoro Tonnvea
(HEL). TemnepaTypa CMelUMBaHWSA pacCYMTbiBaeTCs 4epe3 TensioBon OanaHC B TOYKe
cMeLumBaHna M npu Temnepatype obpaTHOW NnHUM otonnennsa 0,,=50°C

TennocopepxaHne Gavnaca + TennocogepxaHue 0OpaTHOM NMHMM = Tennocogep)KaHue
obpaTtHOoM NUHUKM KoTna.

qg -C-Ogy +qu- -0 = G}g + q”)c. Ok

OTctoga MOXXHO BblMMCNUTL TpebyroLwminca NnoTok BoAbl B 6bannace:

100 kg [
1o +q, = =0,95=2=095—-
du d 5 4,2 25 S s B KOHTYpe€ KOoTI1a
gy =0,95—-¢,

g, 80+ (0,95—¢g,) 50=0,95" 55
30- g, +47,5=52,25
30- g, = 52,25 — 47,5

l y
qs = 0,158; B bannace
[ [ [
gy =095—-0,158—=0,792— =321 M’y
S S S

Hacoc Ha 6arinace MOXXHO BbIYMCNNTb OPUEHTUPOBOYHO:
CD K

nogaya 9v = m

AB =30K  ansdyryHHoro kotna
AD =30K pgndacranbHOro Kotna

Harmop = CymMMa COMNPOTUBMEHUN TPyO M MECTHbIX COMPOTMBIIEHWA B KOHTYype KOTna =
npunbnuauntensHo 20 klMa
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7.1.4 TepmocTaTuyeckue peryns-
Topbl, PYHKLMOHUPOBAHUE N KOH-
CTpyKUuA

MponopunoHanbHbIN perynaTop
TepmMocTaTMyeckun knanaH COBMECTHO C
TEPMOCTaTUYECKON T[ONOBKOW HABMsieTCs
NponNOpLMOHanbHbIM PErynaTtopoM npsmo-
ro gencteus (pabotaet 6e3 BcnomoraTenb-
Hown aHeprun). OH JormkeH noabupaTtbes u
MOHTMPOBATbLCS CO BCEN TLLATENbHOCTLIHO.
B nponopumoHansHOM perynatope BbIXoa-
Has BenMyYMHa NpPOMNoOpLUMOHAanbHO BXOA4-
HOWN, TO eCTb, B TEPMOCTaTU4YECKOM Krana-
He nbomy wn3MeHeHWUo TemnepaTypbl
nomeLlleHnst (perynmpyemas BenuyuHa X)
CTaBMTCHA B COOTBETCTBME NPONOPLIMOHArb-
HOE N3MEHEHWEe Xoaa BEeHTUNS (perynmpyto-
lee BO3gencTeme y). OTUM U3MEHEHUEM
Xo4a BbI3blBAaETCA COOTBETCTBYOLLEE W3-
MeHeHM1e NOCTYNNeHUsi ropsavyen Boabl.

L L
AXp_ AXp I 1

e .

<
L "2

|
| =

A -
17 20 23 2

Temneparypa garyvka

2
3
|
____'_
|

XO[, BEHTUNSA
3agaHHoe
3aHa4vYyeHu1e

W,

[}
=

1. YyBCTBUTENbBHLIA INEMEHT

2. KOHYC BEHTUNSA

3. xapakTepucTuka npm
3agaHHoOM 3HavyeHum 20 °C

Puc. 7-5. lNpuHyun hyHKUUOHUPOBaHUSI mep-
MOCmamu4ecKo20 KraraHa

Mpu aTOM OCyLlecTBNAETCA ApoccenbHoe
perynupoBaHue paguaTopa.

Pwuc. 7-5 nokasbiBaeT NPUHLMUN PYHKLMOHNK-
poBaHuA B yripowleHHon doopme. Ecnn 3a-
AaHHoe 3Ha4yeHue, HacTpoeHo Ha 20 °C, 1o
npn Temnepartype 23 °C BeHTUNb Mon-
HOCTbIO 3aKpbIT (xo4 BeHTuns = 0 %), a npu
Temnepartype nomeweHna 17 °C  non-
HOCTbIO OTKPbIT (xo4 BeHTUNa = 100 %).
Aatumk (1) MoxeT ObITb 3amnonHeH Xua-
KOCTb}O, ra3oM UM BOCKOBOW MaccoWn. Npu
NoBbILLEHNN TemnepaTtypbl NponcxoguT
yBenuyeHne obbEéMa XUOKOCTM WU BOC-
KOBOW Macchbl UK, COOTBETCTBEHHO, MOBbI-
leHVe AaBrieHus rasa, BCneacteue 4ero
KOHYC BEHTUNSA NepemellaeTcsl B Hanpas-
neHun 3akpbiTna. MNMpy nageHun Temnepa-
Typbl npoucxoguT obpaTHoe B Hanpas-
NEHNN OTKPbITUS.

KOHYC BeHTHﬂﬂ’_ W30NATOP
ceano BeHTHﬂﬂ

L1
@L \ﬁ — = - X0onogHo
ﬁhh__,,l_ J
£ npyxuna L paTunk + peryns-
OTKPBITWA TOp + UCNONHUTE-

NbHBEIA NPUBOLA

X) perynupoeka
h 3a4aHHOro 3Ha4eHs

f OTKNOHEHWE OaBneHuA

Temnepatypa

Xxoq

Puc 7-6. ®yHKUUOHUpOBaHUE mepMocmamu-
4Yeckoz20 KnarnaHa /cpupma «lepu»/
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e OMLLEHHE—— PETYTPYENA BENHYR

‘ TEMnEPaTYPa NOMELEHA
Tl
Jaenmn T| pm up{narml
papuatop B ' -

J T
ims 3303102 Bennynna W,
3A03HHOS IHA4EHHE

HCNONHIT, aneweHtY
NpaToK

obpaTHbIN NOTOK | NPAMOKW NOTOK

Puc. 7-7. Tepmocmamudeckuli KnarnaH 8 Ka4ecm-

ge pezynamopa /upma «lepu»/

PagnaTtopHble TepmocTaTbl W3rotaBnu-
BalOTCHA: CO BCTPOEHHbIM 3afalolinm YyCT-
POMCTBOM W BCTPOEHHbIM AaT4YMKOM, CO
BCTPOEHHbIM 3aJatolnM YCTPOMUCTBOM W
ANCTaHUNOHHBIM AaTYMKOM, C KOMOMHMPO-
BaHHbIM ANCTAHUMOHHBLIM 3aJatoLLnM YCT-
POMCTBOM W AUCTAHUMOHHBIM OaTYMKOM.
[atyuk TepmocTara - 3T0 0BbI4HO XNOKOCT-
HbI ANEMEHT, PeKO NPUMEHEHSIOTCS ra3o-
Bble 3M1EMEHTbI U 3fIEMEHTbl Ha TBEPAOM
BeLlecTBe.

[MponopumnoHanbHbI perynsatop 6e3 Bcno-
MoraTefnibHOW 3Heprum u, cnepoBaTenbHo,
TaKKe TepMOCTaTHbIN KnanaH UMeLoT Hepe-
rynupyemMbin guanasoH nNponopunoHanb-
HOCTU (x,), Hanpumep, x,=4 K

CnuwkoMm mMarnbln AnanasoH nponopumo-
HanbHOCTU x, UMEET CKIOHHOCTb K packa-
YMBaHUIO, a CNULLIKOM BOMbLIOW K Hegonyc-
TUMbIM OTKITOHEHUSAM PeryrimpoBaHus.
TepmMmocTaTMYEeCKMIA KnanaH paguaropa Ha
3aBoge KanubpupyeTcs Ha TOYKe 3aKpbl-
TUSA, KaK NpaBuio, C NponopunoHanbHbIM
OTKIOHeHueMm Ax, = 2K.

Bcnegcteme aToro npu 3agaHHOM 3Hade-
Hun 20°C 4vepes kranaH NPoOXoAuT HOMMU-
HanbHbIN MNOTOK, a Npu Temneparype nome-
LeHna 22°C knanaH 3akpbiBaeTcs.
BoamyLiamowmmm BO3OENCTBUAMMU, KOTO-
pble BIIMSAIOT Ha NOCTOSAHHYO Temnepartypy
B MOMELLEHMM M BbI3bIBaOT Heobxoaun-
MOCTb aBTOMAaTU4YECKOro peryrnmpoBaHug,
ABNAOTCS:

a) HapyxHas Temnepartypa Kak Hamborb-
Lee BNusaHue,

b) conHe4Hoe n3nyyeHue n Betep,

C) [OONONHUTENbHbIE WMCTOYHUKM Tenna
(anekTpunyeckme npubopbl, nOAW, CBET,
TpybonpoBoabl C ropsvert BOAoOM U T.N.).
Ecnu nsmeHsiowmecs HapyxHble Temne-
paTypbl KOMMEHCUPYKTCS perynmpoBa-
HMeM TemnepaTtypbl NogaroLen JIMHUM No
noroge, TO TepMoOCTaTU4eCKME KnanaHbl
OOSMKHbI NPAaKTUYECKN NULLb OTperynmpo-
BaTb HAKOMJIeHWe Ternna B MOMELLIEHUMN.
Cnenyet npegoTtepawiatbe noboe npesbl-
lweHMe TemnepaTypbl Hag 3agaHHOW.
Opyrumn cnosamu, Bbl OOMKHbI TOSBKO
ApoccenupoBaTtb nogadvy ropsyen Bogbl, TO
€CTb NpoxoauTb pabounin xoq B Mana3oHe
50 % - 0 %, 4To BCcerga MMeeT cneacTBneM
NONOXWUTENbHOE NPOMNOPLMOHANbHOE OTK-
NoHeHne. BeHTunb 13 Hawero npumepa B
YCIOBUAX ONTUManbHO BbIGpaHHOM Kpu-
BOW HarpeBa BHELLHEro yCTPOMCTBa ynpas-
NEHNA N COXPaHEHUs1 ApYrMx BO3MYyLLato-
LLMX BO3OENCTBUM (BeTep, COmnHue U T.4.)
npu nbor BCTpPeYaloWENCS HapyXHOWM
TemnepaType ocTtaBasca 6bl B no3vumm
pabouyero xoga 50% (cpeaHee NonoxeHune)
n aaean 6bl NpoTekaTb 3agaHHOMY pacXxo-
Ay Boabl. 3agaHHbI pacxoq Boabl 6epéT-
Cs M3 onpegeneHvs napameTpoB pagua-
TOpa, Npuyem B bopmyrny

AO =0, -0,

crnepnyeT NocTaBuTb (haKTUYECKY Temne-
paTypy obpaTHOM NMNHUMW.
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7.1.5 PerynupoBoYHble KnanaHbl
(BeHTUNK), aBTOPUTET KanaHa
(BeHTUNA)

XapakTepuctmka perynmpoBoYHOro Knana-
Ha onpegensieTcs nageHMeM AaBreHns Ha
HEM. [1pn NOMHOCTBLIO OTKPLITOM PEryNMpo-
BOYHOM KnanaHe(BeHTWUNe) NageHue aas-
NeHus Ha HEM CKnagblBaeTcs U3 y3rnoBoro
nepenaga pasreHua (KDD) 3a Bbli4eTOM
noTepb AaBfEHUA B MOHTaXHbIX 3f1IEMEH-
Tax B Tpybonposoae.

OTO OOHOBPEMEHHO SBMSIETCSA HaAUMEHb-
WMM nageHnem nasneHnsa Ap, .. BCTpe-
YatoLLEeMCS B PEryriIMpoBOYHOM BEHTUNE.
[Mpn 3aKpbLITOM PErynMpoBOYHOM BEHTUNE
BCe 3HadyeHue KDD oTHOoCUTCA K HEMY, Tak
KaKk pacxog W, crnegoBaTernibHO, noTeps
AaBnNeHns B MOHTaXHbIX 3rieMeHTax u Tpy-
B6onpoBoge paBHa Hymnto. 3To HambonbLlee
nageHve OaBfeHus, BCTpevarueecd B
pPeryfimpoBOYHOM KfanaHe (BeHTune),
APy = KDD.

MageHus gaeneHne B BEHTUNE HU B KOEM
cny4yae He s1BnsieTcst NOCTOsAHHbIM. OHO 13-
MeHsIeTCcs ¢ KaxabiM xogom. OTcloga BoO3-
HUKaeT XxapaktepucTtuka «Pacxog-Xooy,
KOTOpas 3aBUCUT OT rmapaBsiny4ecKmx ycrio-
BUN U OT reOMeTPUYECKNX pasMepoB pery-
NNPOBOYHOrO yyacTKa.

3OTU B3aNIMOCBSA3M OMUCbIBAIOTCA aBTopUTe-
TOM KnanaHa (BeHTuns) a,:

_ AI?I/min

ayv =
ApV max

roe:

a, - aBTOPUTET KnanaHa (BHeLHWA); Ap .. -
nafeHvie AaBneHns Npu NofHOCTbLIO OTKPbI-
TOoM Knanawe, Ma; Ap,,... - y3nosoe nageHue
(nepenap) aaBsnenus, Na;

PaccmoTpum perynmpoBOYHbIA  KnanaH
(BEHTUMb), pacCcyYUTaHHbIA TaK, YTO OH
AOCTUraeT HOMUHarbHOro pacxoga B Morsi-
HOCTbIO OTKPbITOM COCTOSIHUKW, HO obna-
AaeT HebnaronpusiTHbIM aBTOPUTETOM,
paBHbIM a, = 0,1. Torga cornacHo puc. 7-8
yXe npu xoge BeHTUns, paBHoM 20 %,
pocturaerca okono 50% HOMMHAaNbLHOro
pacxofa B NPOTMBOMOMOXHOCTb perynmpo-
BOYHOMY BEHTUNIO ¢ aBToputetoM « =0,5,

koTopbin npu xoge 20 % pocturaet 30%
HOMWHarbHOro pacxoga. [lloatomy aBTopU-
TeT knanaHa a,=0,5 noaxoauT Ansa pacyéTa
PEerynMpoBOYHbIX KNanaHoB (BEHTUNEN).
OTO cpaBHEHMEe NokKasbiBaeT TaKxe yxya-
LIeHWe KayecTBa perynupoBaHus npu
BblbOpe perynupoBOYHOW apmaTtypbl C
3anacom no napameTpam.

B knanaHax (BeHTUNAX) BbIOpaHHbLIX C 3a-
nacom no napameTpam ymeHblUaeTcs Be-
nnyunHa Ap,,.., TOoraa Kak BenuunHa Ap,,.
OCTaéTCA Heu3MeHHOW. JTo yxyglaet
aBTOpPUTET KnanaHa W, CcrefoBaTeribHoO,
perynvpye-mocTb, MNO3TOMY aBTOpUTET
KnanaHa Jon-XeH HaxoauTbCs B rnpegenax
a=0,3...0,7.

~ @ © =
(=1 =T = -]
(=]

=]
o

W b
o o

MaccoBbiit notok [%]
(2% ] w
o [ =]

-
o ©

0 10 20 30 40 50 60 70 80 90 100
Xopg knanaHa [%]

Puc. 7-8. Xapakmepucmuku rpu u3MeHeHuuU
asmopumema peayrnupo8o4YHO20 KriarnaHa

OnpegeneHne napameTpoB perynupo-
BOYHOMW apMaTypbl:

OnpeneneHne napamMeTpoB perynupo-
BOYHbIX BEHTUNEN OCYLLECTBNAETCH Yepes
nageHue gasrneHunsi Npy NOSTHOCTLIO OTKPbI-
TOM peryrnmpoBOYHOM KnanaHe (BeHTune),
TO eCTb Npu HOMWUHANbLHOM pacxoje.
HoMunHaneHbIn pacxoq - 9TO 3HadeHue,
onpeaenéHHoe MpPOEeKTUPOBLLMKOM MNpu
PaCYETHbIX YCIOBUSX.

Kv = y

VApV min

roe:
Kv - 06BEMHbBIV NOTOK Yepes3 BEHTUIb Npwn
nageHun paenexHnss 1 G6ap (nponyckHas
CnocoBHOCTL KnanaHa), M 4"; g, - 06bEM-
HbIl MOTOK, M*4"; Ap,, . - NageHue aasre-
HUSI MPU  MOJNTHOCTBIO OTKPbLITOM KranaHe,
6ap.
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BennunHa Kv, paccuyutaHHaa no npuse-
OEHHOMY BbiLle YpaBHEHUIO, 4AET OCHOBY
ana Bblbopa knanaHna. 1o TexHuyeckoun
OOKYMeHTauumn covpmbl BblbupaeTcs pery-
NIMPOBOYHLIN KNnanaH ¢ Gnmkanwmm Ho m
MeHbLWMM 3HayvyeHuem Kv. bnarogaps
3TOMY BJIMSHME KNanaHa BoO3pacTaerT.
M3penka paccuyutaHHoe 3HadeHune Kv
coBrMagaer CO 3HayeHueM, B3HATbIM U3
AOKyMeHTauun cupm. 3a4acTyo BbIHYX-
OEHHO NpuxogsaT K BbIOOpy napameTpoB

7.2 PecynupoeaHue MmowjHocmu

Tennootgava NOBEPXHOCTAMU HaArpesa,
pacnosioXXeHHbIMU B MOMELEHNN (Hanpw—

pPerynmpoBOYHbIX BEHTUIEN C 3anacomMm, YTo
Bfe4yéT 3a cobon nosbllLEHNE OOBEMHOrO
noTtoka. [inga Toro 4ToObl n3bexaTb 3TOro n
BO3MOXHOIO HegocTaTtodHoro obecnede-
HUSa opyrux notpebutenen tenna, B 3TOM
crnyvyae cnegyet nogKnw4YuTb nocne
PEerynMpoBOYHOIO BEHTUNSA NOACTPOEYHbIN
BEHTUNb AN NOACTPOMKA HOMWHAITbHOMO
pacxoga. [pn aTom Ka4yecTBO perynmpoBa-
HUSA PErynMpoBOYHOIO BEHTUSIS HU B KOEM
crny4yae He yxygLunTcs.

Mep, NaHemnbHble paanaTopbl, OTONNEeHNe B
rnosny) 3aBUCUT OT MePEMEHHbIX:

Tem nepartypa rnoBepxHOCTH

OHa 3aBuUCUT OT:

Pacxoga sogbl

Npv TemnepaTtype nogatoLLei NMHUK = const.

COOTBETCTBEHHO 3TOMY CYyLLECTBYET

KONM4YecTBEeHHOe
perynupoBaHue

C NOMOLLbIO * TEPMOCTaATUYECKOro
KnanaHa
* pacnpegenurernb-
HOro knanaHa

KOMHaTHOE peryrnmposaHune
(RR)

n OT:

Temnepatypbl BOAbI

npu pacxoge Boabl = const.

KauyeCTBEHHOE
perynupoBaHue

C MOMOLLbIO * TPEXXOOO0BOIO
cmecuTens
* YeTbIPEXXOA0BOro
cmecuTens

perynupoBaHue TemnepaTypbl
nogatowen nuHum no noroge (WVR)
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1.1.1 KauecTBeHHOe perynupoBaHue

lMepemeHHas TemnepaTypa nogatoLlen
JTIMHUN, MOCTOSAHHbLIA MAacCOBbI NMOTOK B
noTpebnsatoLemM yCTPONCTBE.

Cxema BKIHOYEHUS, NPUBEOEHHast Ha puC.
7-9, nokasblBaeT CMelUMBaHMUE BOAbI
nogarmolen nuHUM reHepaTopa Tenna ¢
BOA4OM OOpaTHOW NUHUKM noTpebnsatoLlero
OTOMUTENbHOIO YCTPOMCTBA. Y4acCTOK C
nepemMeHHbIM MOTOKOM MPOXOAUT BAOMb
reHeparopa Tenna, Hanpumep, KOTeNbHOro
KOHTypa. NMoTpebnstowmne yctponcraa (pa-
AnaTopbl) NOMy4yarT vYepes LUUPKYMSALMOH-
HbI HACOC NOCTOSIHHbIN pacxog BOAbl.

PerynupoBaHue MoOLWHOCTUN Ha pagunartope
OCYLLECTBIISETCA NYTEM U3MEHEHUA TeM-
nepatypbl nogatowen nuHMKU. Takoe noga-

NYeHne NPUrogHo NPy HU3KUX Temnepa-

Typax oOpaTHOM nuHWUW, Hanpumep, B

TOMOYHbIX KOTMax, MNPy MNOAKMHOYEHMM K

LEeHTpann3oBaHHOMY TEMSIOCHAOXEHWUIO, B

TEnoBbIX HACOCAX.

Mpn HeobxoaAMMOCTU, MUHUMAarbHE. TeM-

nepatypy obpaTtHon NMHUN MOXHO obecne-

YUTb MNOCPEeACTBOM [OMNOMHUTESbHOIO

BKIHOYEHUS, Hanpumep:

- Hacoca Ha bannac kotna,

- YETbIPEXXOA0BOIO CMECUTENS,

- TEPMOCTaTMYECKOrO KnanaHa:

TN «ederstat»: npu 72°C 6Gumetannuuec-
Kag npyXuHa OTKpbiBaeT
KnanaH

VN «ederbacy»: obpaTHbIV KnanaH ¢ Tpems
NOAKMNIOYEeHNAMM ANg npe-
AOTBpalleHnsa HepocTa-
TOYHOW LMPKYNALNN.

" MaccoBbIii NOTOK = MOCTOSIHHBIN, \
\_ TemnepaTypa = nepeMeHHas /L Iy

Puc. 7-9. Cxema pezaynuposaHusi memrepamypbi nodarouwel JIUHUU M0 Hapy»XHOoU memrepamype

paduyeckasi B3auMOCBA3b Mexay Temne-
paTypon nogarolen nNuHUM U1 TENsIoBOM
MOLLHOCTbIO , UMW Hapy>XXHOW Temneparty-
poW, BOCNPOM3BOAUT Tak Ha3blBaemMas Kpu-
Baf Harpesa.

ckpuBneHue KpnBon Harpesa 3aBUCUT OT
9KCMOHEHTblI  KPMBOW MOLLHOCTM MOBEpX-
HOCTEN Harpesa.
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0 90°C
n=13 -~
A s 70°C
Bv i :
- bR
ot 50°C
A e 45°C
Q/Qi
0 05 1
——1— f —1+— Oe
20 0 -20

Puc. 7-10. Kpusbie Haepesa 0ns 90/70°C u
50/45°C n=1,3

KpuBble HarpeBa, nokaszaHHble Ha puc.  7-
10, npurogHbl Ans Temnepartypbl nNps-
mow/obpaTtHon nnHum 90/70 n 50/45 °C npwn
pacyéTHou HapyxHoun Temnepatype 20 °C
TemnepaTypa BOAbl, CPpeaHAS MexXay TeM-
nepartypamu NnpsiMor n 06paTHON NiMHUK, 3a
BblMETOM KOMHATHOM TemnepaTypbl OAET
TemnepaTypHbIA Hanop . Yem oH BbiLe, TeEM
Bbile ByaeT Tennootaava.

OTO NpeacTaBrneHo Ha KPMBOWM MOLLHOCTU
(puc. 7-10) pagnaTopos.

Ecnv B3aMmocBsi3b NUHeWHas (LUITPUXO-
Bbl€ NIMHMM Ha puc. 7-10), TO NpK Hapy>XHOW
TemnepaTtype 0, °C MOXHO caenaTtb BbIBOA,
4yTO Tpebyemas MOLLHOCTb HarpeBa CHU-
XaeTca oT BENUYUHbl @, O0:

D, =D,

I-I pUMep: YacTUYHas Harpyska

[ns pagmaTopHOro oTonneHus Heobxoaumo onpenenuTb Tpebyemyro MOLWHOCTb Harpeea npu
Hapy>xHol TemnepaTtype 0 °C u TemnepaTypy paavaTopoB, €Criv NPOEeKTUPOBOYHbIE Xapak-

TEPUCTUKN YCTAHOBKU COCTABJIAIOT:

0

emin

=-20°C D, (90/70/20) = 800 BT adppekTMBHAA MOLLHOCTb

npu TemnepaTtype nomeweHms 0,= 20 °C MowHoCTb ByaeT coctaensaAte @ =0

20-0

[Npu HapyxxHou Temnepatype 0 ° C byaer & =@, ——Fr— = ©,,.0,5

20-(20)

cneposaTtenbHo, Npu 0 ° C 6yaet Heo6XxoaMMO NMLLIb NOSTOBMHA MOLLIHOCTW Harpesa.
[ns kpuBoun Harpesa cornacHo puc. 7-10 MOXHO cuMTaTb TemnepaTtypHbin Hanop 0, = 68 °C;

0 =59°C.

MpeBbiweHne TeMnepatypbl AT=43,5 K paccuntbiBaeTcs oTHocutenosHo 63,5 °C

6,46, ,,_68+59

AT = =
2

-20=435K
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7.2.2 KonnyecTtBeHHOE perynupo-
BaHue

lMocTosHHaa TemnepaTypa nofaroLLen
NMHUK, NepeMeHHbIN pacxog B noTpeb-
NALWMX yCTPONCTBAX.

PerynupoBaHne MOLLHOCTU B KOHTYpe OTO-
NNeHNsi OCYLLECTBNSIETCS APOCCEeNnMpoBa-
HMeM pacxona BoAbl.

Mpu CHMKEHMM pacxona TenrioHoCUTens

B ()
C'(eV _eR)

q m

yBenuunBaeTca OnUTENbHOCTb BO3OENCT-
BWSI BOAbl HA NOBEPXHOCTb HAarpeBa, 3a CHET
CHUKEHUSI CKOPOCTU TeNoHoCUTens. 3Tum
obycnaBnuBaeTca €€ [AONOoSIHUTENbHOE
oxnaxgeHue. Takum o6pa3om, NoBbILLEHNE
pasHOCTM TemnepaTtyp TenfoHOCUTENHA B
paguatope HEeCKONbKO CHwxaeT addekT
yMeHbLUEHNA pacxoda Boabl B npubope
OTOMMEHNS.

370 03Ha4aeT, YTO MOLLHOCTb pagmaTopa
He CHWXaeTcs NPOMNOpLMOHANbHO CHIUKeE-
HUI0 pacxoda BoAbl. 3aBUCUMOCTb MNpeac-
TaBneHa B MNPUBEOEHHbLIX HUXKE KPUBbLIX
[POCCEenMpoBaHus.

3
g 0° /
S ol /

L/

qm / qm100

O | | |
o 02 04 06 08 10 12 14 16 18 20

Puc. 7-11. Kpusas OpoccenupogaHus paduamopa rpu pasHocmu memnepamyp 90/70 ° C

0.8 /
3

G 06 /
C o4

qm / qm100

0 02 04 06 08 10 12 14 16 1.8 20

Puc. 7-12. Kpusasi dpoccenuposaHusi paduamopa rnpu pasHocmu memnepamyp 50/45 ° C
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M3 kpnBon gpoccenupoBaHns BUOHO, YTO
NPy CHWXEHUN NOTOKa BOAbl B pagmartope
(kanopudepe n T.M.) 4O MNOMOBUHbLI OTAA-
BaemMasi MOLHOCTb nagaet Tonbko Ao 80%.
[ns nonoBUHBI MOLLLHOCTY OTOMEHMS 40C-
TatoyHo nvwb 10... 20 % OT HOMMHanb-
HOro NoToKa BOAbl. PerynmpoBOYHbIA BEH-
TWUNb, NAapamMeTpbl KOTOPOro onpeaeneHbl ¢
3anacom, pforkeH paboTtatb npu eue
MEHbLLEM OTKPbITUM BEHTUNS.

[MoaTomMy npu gpoccenbHOM perynuposa-
HUKM HeobxoaumMo 00s3aTeNbHO MOHTUPO-
BaTb NpeABapuUTeNIbHO HacTpaMBaeMble
KnanaHbl.

7.3 ludpaenu4yeckue cxembl U
onpedesieHue NnapaMmempoes

MepBMYHas Lenb perynupoBaHus Tenna,
OyOob 3TO OTOMMEHWEe WNu OoXnaxxaeHue,
COCTOUT B TOM, YTOObI NPegoCcTaBUTL B pac-
nopsiKeHue pacxofdbl TenrnoHocuTenen Ha
BCEX YCTpOWCTBax NoTpebneHuns Tenna npu
HOMUHanbHbIX ycrioBusix. [lanee, nepenaa
AaBIeHNin BO BCEX KOHTYpax OOMNEXH ocTa-
BaTbCS €OBa M3MEHSIIOLLIMMCS, a pacxoabl
TENnoHOCUTENSA Ha BCeX CTbIKax CUCTEMbI -
COBMECTUMbIMM.

MpapaBnuyeckoe coeanHeHne NnepBUYHON
N BTOPUYHOWM CUCTEM BO3MOXHO B OY€Hb
GonbLIOM KONMMYecTBe BapuaHTOB COeau-

HeHun. Bbibop npaBumbHOM BO3MOXHOCTM
Takoro CoeguHEeHUst 3aBUCUT OT MHOMUX
gakTopoB. K HMM OTHOCAT, cCpeam Npoyero,
NCronb30BaHNWe COOTBETCTBYHOLWEN YycTa-
HOBKW, a Takke UCTOYHWKA SHEeprun, KoTo-
pbiIn Heobxoamm ans TennoobecneveHms.
Ecnu B pacnpegenuternbHoOnM cetn mexay
nogaroLwmm n obpatHbiM Tpybonposogamm
UMeeTcsa nepenag AasreHud, TOo npume-
HAIOTCA MOAKMIOYEHUS, nogaepXusatoLme
9TOT nepenapg. B pacnpegenutenax ¢ rma-
paBnuyeckon pa3BA3KoM C MOMOLLbIO HAKO-
NUTENs MU rMapaBrMYeCcKon CTPEnkn ne-
penaga AaBneHus HeT, peyb naet o 6esHa-
NopHOM pacnpegenurene. 34ecb npume-
HAKTCA nogknioveHns 6e3 nepenaga gas-
neHuns.

PasbsacHaTCA BaXHenwue OCHOBHbIE
CXeMbl M NpeacTaBnsieTcss pacyeéTt 3Tux
OCHOBHBbIX CXEM.

HA SAMETKY:

[lormkHbl BbITh NpeocTaBneHbl HOMUHanNb-
Hble pacxodbl BO BCEX 4YacTAX YCTaHOBKU
Npv BCEX YCNOBUAX SKCMnyaTauuu.

nepenagom aasrneHus Be3HanopHbIi pacnpegenuTens

BapWaHT NPUMEHEHUs cxema

Cxema Pacnpepenutens ¢
perynupoBaHus
[poccenb- Cxema
Has ¢ bavinacom

WHxekTopHas
cxema

WHxekTopHas
cxema

Cxema
noamMeLwumnBaHna

Cxema
noameLLMBaHus

C npoxogHbiM
KrnanaHom

C TpéxxonoBbiM
KnanaHom

npoctasa

OBOWHas

LleHTpanu3oBaHHoe TennocHabxeHune

TonouyHble ycTponcTBa

N
<

PagnaTopHble cuctemsl

<

<

OTonneHne TénnbIM NOroM

HIA3KOTeMI'|epaTyprIe CUCTEMDI

<

HuskoTemnepaTypHasi cuctema, noakIo-
YEHHas K BbICOKOTEMMEPaTYPHOMY
pacnpegenuTento

BO3,E|yLLIHO€ oTonrneHne

XIRCHICI I

Cuctema oxnaxaeHus

333

30HHOE perynupoBaHune
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7.3.1 lpoccenbHasa cxema

) fé m
= 6 Ir. .ﬂ2 i
_@- hE'J
[ AH - - :
= H J
1 BTl

Puc. 7-14. [IpoccenbHas cxema

1 | BanaHCcMpOBOYHbIN 4217
BEHTWUITb BETKN

2 | PerynnpoBOYHbIV 4037+7712
KnanaH ¢ npuBoAoM

3 | ONEKTPOHHbLIN 7793
perynsitop

4 | JaTymnk Temnepartypsl 7793

5 | 3anopHbIN BEHTUITb 4115

6 | dunbTp 4111

Mpu3Haku:

Heobxogum nepenag aasnexus. Konuyec-
TBO BOAbl C NEPBUYHON U BTOPUYHOWN CTOPO-
Hbl NepemMeHHoe. Temnepartypa c NepBuY-
HOW CTOPOHbI NepeMeHHas, Co BTOPUYHOMN -
nocTosiHHas. PerynupoBaHue MOLLHOCTHU
OCYLLECTBISIETCS MOCPeacTBOM W3MeEHe-
HWSA pacxoaa TENNIOHOCUTENS.

MpenmyuwecTBa:

[Mony4aeTtca BbICOKMI TemMnepaTypHbIA Ha-
nop, NO3TOMY JaHHaA cxema NpurogHa ans
TOMOYHbIX YCTPOWCTB U ONS LEeHTpanu3o-
BaHHOrO TennocHabXeHns.

HepocTaTku:

Mpn Hanuumm B cetn TpybGoOnpoBOOOB
HECKOINbKNUX APOCCENbHbIX CXEM BCHEACT-
BME M3MEHEHMS X0Aa CMeLlaeTcs paboyas
ToYyka Hacoca. BosHukatwollee mnameHeHune
nepenaga AaBreHUst BNUSIET Ha OTAENb-
Hble NoTpebnstoLwme ycTponcTBa.

NMpumeHeHue:

> npu pacnpegeneHnn tenna ot Ten-
noueHTpanen;

> npu NpuBA3Ke K BydpepHOMY Hakonum-
Tento,

> npu npuBs3Ke BTOPUYHOM CETU K
TOMOYHbLIM YCTPONCTBAM,

> 30HHOE perynupoBaHve B paaua-
TOPHbIX CUCTEMAX OTOMMEHUS U B CU-
cTemMax OTOMnSIeHNs B Nosly C perynum-
poBaHWeM TemnepaTtypbl nogatoLle-
ro Tpy6onpoBoaa no Hapy>XHom Tem-
nepaType,

> Janee - ona mManbIX nogorpesarte-
nen v BO3gyxooxnagutenen Bce
pa3mepos.

PerynnpoBo4HbIn KrianaH B nogatoLlen nm-
HUW CRYXWUT ANS cornacoBaHus ¢ nepena-
AOM OdaBneHust U Ans orpaHuYeHns pacxo-
AaBoabl.

Mpn Hanuuum Takon opmbl ruapasnu-
YECKOM CXEMbl COrflacoBaHME MOLLHOCTU
OCYLLECTBIISIETCS Yepes ApoccenmpoBaHme
ob6bEMHOro notoka. B aTom cnyvae ncnorn-
HUTenNbHbIE KNnanaHbl 6epyT Ha ceba 3agadvy
N3MEHEHNA NOTOKa B KOHTYpe perynmpoBa-
HUS, 4TOObI TakuM 0Opa3oM BO3AENCT-
BOBaTb, Harnpumep, Ha TeENnOBYK MOLL-
HOCTb TEMNIOHOCUTENS.

[poccenbHaa cxema HaxoguT CBOE Mpu-
MeHeHne Be3fge, rae TpebykTca Huskue
TemnepaTtypbl 06paTHOM NIMHUN U NepPEMEH-
Hble 06bEMHbIE NOTOKK. TennoBasa xapak-
TEPUCTUKA OTNIMYAETCA CHUXaKLWMMUCS
Temnepatypamu oOpaTHOW NUHUM MpuU
CHWXXaIoLLEeNCcs Harpyske.
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I-I puMep: onpeaeneHne napaMmeTpoB APOCCENbHON CXEMBbI

Q=70kBT
t,=90°C
t,=50°C
Ap,=10ka
AH=30kMa

4. =3600—2  —3600.— 0 _1504 1/u
c-(t, —ty) 4,19-(90-50)

Pa3mep Tpybbl 3aBUCUT OT ee MaTepuana u AonycTUMoro koadduumneHTa TpeHus B Tpyoe.

TpebGoBaHue 1: Ap,2 Ap, (nepenap AaBneHWs1 B PEryrIMPOBOYHOM KramnaHe OOMKHO ObiTb
6onblue nepenana AaBneHus B NoTpebnsioLwem yCTPONCTBE U PpaBHO eMy)

QTan 1: pacqéT MMUHUMarbHOro UMerLLerocd nepenaga gaBlneHun4d:

TpeboBaHue 2: AH= AH_,. (umetoLeecs nepenag AaBneHus B pacnpeaenntene AomKeH ObiTb
BonbLue MMHMManbHO HeobxoaNMMOro Nnepenaga AaBNeHns U paBHoO emy)

AH o= APy i + AP, + APy + AP 4y + AD Apsry MUHUMAnbHO 3 kla

roe:
H,, - MUHAManbHO HeobOxoAWMMbIA Mepenaj OaBneHust Ha BXode B cxemy; Ap, - notepwu
[aBreHus Ha PerynnMpoBOYHOM knanawe, Ma; Apg,, - noTepu AaBneHns Ha 6anaHCUPOBOYHOM
BeHTUnNe, klMa; Ap, - noTepu gaBneHus Ha notpebutene, klMa; Ap,, - NOTepU AaBMNeHUs Ha

3anopHoM BeHTune, klMa, Apg, = -NoTepu AaBneHus Ha punesTpe, kla.

[nsa onpegeneHvs notepy AaBneHust B 3anopHom BeHTune (4115) n B punstpe (4111) 6binn
B3ATbl 3Ha4YeHus Kvs ans pasmepa DN 25.

AH . =10+10+3+0,7+1,2 =249 [x[la]
Ecnn AH=30«lNa, To TpeboBaHme 2 BLINOSTHEHO.

JTan 2: pacyéT TeopeTUHEeCcKoro 3Ha4eHns Kv napameTpa peryrnmpoBOYHOro Knanaa: (Apy i, =
10 kMa)
qs 1504
er eo = = =9
7100 [Ap, b 100410

OT1an 3: BbIOOp BeNUUMHbI Kvs U3 KOHCTPYKTMBHOMO psiga knanaHoB. [logxogsiimne knanaHbl
psna 4037 ¢ paamepom DN 15 co 3HaueHnem Kvs, paBHbiMm 4,0 n knanad DN 20 co 3HayeHnem
Kvs, paBHbIM 6,3. Kak npaBnno, MOXXHO MCXOAUTb U3 TOrO, YTO BblIOMpPAETCst MEHbLUEE 3HAYEeHNe
Kvs, 4T06bI 4OCTUYL HEOBXO4MMOWN NOTEPU AABNEHUS.

npu Kvs =6,3

100- Kvs 100-6,3
npu Kvs =4,0

2 2
Apvz( 1s j :( 1504 j =5,7xlla  TpeboBaHue 1 He BbINOMNHsETCS!
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2 2
1504
Ap, = 9s = =14,Ixl1a TpeboBaHve 1 BbINOMHeHO!
100-Kv, 100-4,0

PerynupoBo4HbIv knanaH UMeeT 3HadyeHue Kvs, paBHoe 4,0 n paamep DN 15
ABTOpPUTET KranaHa COCTaBrsieT:

LBy _14]
AH ~ 30

=0,47

ABTOpUTET KnanaHa AosmkeH HaxoauTbeda B ananasoHe oT 0,35 go 0,75, HO He JormKeH ObITb
Hwxe 0,25, nHadve cnctema byaet HecTabunbHON.

OT1an 4: pac4éT 6anaHCMPOBOYHOIO BEHTUNNSA B 0OpaTHOM NNHUK
OnpegeneHve notepu gaBneHus:
Apgr = AH —(Ap, +Ap,)=30—-(14,1+10)=59«lla

OnpeneneHne Benu4unHbl Kv:
3 qs 1504 P
100-/Apg, 100459

[ns BeHTUNS ¢ npaMbIM WwWinuHaenem 4217 n pasmepom 1% nonyyaercsa npegBapuTtesibHas
HacTpouka, paBHas 3,3.

2

V sy

7.3.2 Cxema c 6annacom (nepenyckHoe perynmpoBaHue)

Puc. 7-15. Cxema nepernyckHo20 peaynuposaHusi
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EHeIZ

1| BanaHcMpOBOYHbIN 4217
BEHTUIb

2| Cwmecutenb C 4037+7712
npvBOLOM

3 | QNeKTPOHHbIN 7793
perynsitop

4| TemnepaTypHbIN 7793
AaTymK

5 | 3anopHbIN BEHTUMb 4115

6 | dunbTp 4111

Ocob6eHHOCTH:

Heobxogum nepenapg AaBneHns Ha BXoae B
cxemy. Konnyectso BoAbI C NEPBUYHON CTO-
POHbI MOCTOSIHHOE, CO BTOPUYHOW CTOPOHBI
- nepemeHHoe. Temneparypa ¢ NnepBUYHON
CTOPOHbI MepeMeHHas, CO BTOPUYHOW
CTOPOHbI NOCTOsIHHas. PerynupoBaHue mMo-
LLHOCTN OCYLLECTBNAETCA W3MEeHEHUEM
pacxofa BoApbl.

MpenmywecTBa:

Bcrencrtere noctostHHOro pacxona BoAbl €
NepBUYHOWN CTOPOHBI MOXXHO OTKa3aTbCH OT
perynmpyemMoro rno MOLHOCTH Hacoca. Hu-
Kakoro BIIMSAHWUA CO CTOPOHbI Mepenaga
AaBrneHus, TO eCTb PeryrnMpoBOYHbIN Kra-
NnaH MOXHO paccyuTbiBaTb HE3AaBUCUMO OT
nepenazga faBneHuns.

HepocTaTKku:

TemnepaTtypa Ha noTpebnsarwmx yCcTpomn-
CTBax Bcerga COOTBETCTBYET TeMneparype
NepBUYHON CTOPOHBI

NMpumeHeHue:

> KaropudepHble perncTpbl,
> perucTpbl OXnaxageHus,

> 30HHOE perynupoBaHue

Takas cxema sBnsieTca Bapuaumen gpoc-
CernbHOM CXeMbil.

BrnivsiHne perynvpoBOYHOro knanaHa 3aBu-
CUT TOMbKO OT Harpys3ku, 3TO O3HavaeT, YTo
yCTaHOBKa TPEXXOOO0BOro KnarnaHa ocyLie-
CTBNSAETCS HE3aBUCMMO OT pacnpegenute-
nbHoW ceTn. HegocTtaTtok cxembl ¢ banna-
COM COCTOUT B TOM, YTO noTpebnstowmne
yCTPOMWCTBA BCerga nonyyarT MakcumMarb-
HYIO0 TemnepaTtypy NepBUYHOro nogaroLero
KOHTYpa M MO3TOMY Hemnb3s UCMNoNb30BaThb
pasfernbHble TeMnepaTypHble YPOBHU Nep-
BMYHOIO M BTOPUYHOIO KOHTYpoB. Kpome
TOro, cxema He npurogHa ans 6ydepHbix
HakonuTenen, ToNoYHbIX YCTAHOBOK W LieH-
TPanuM3oBaHHOIO TENNOCHaOXeHMS, Tak Kak
B PeXMMe YaCTUYHOM Harpy3ku TensioHOCK-
Tenb nogaroLwen NMHUK Bcerga nogMmeLumn-
BaeTCs K 0OpaTHOM NMMHUKN N Taknm obpasom
TemnepaTtypa obpaTHOM JIMHUKN NOBbILAET-
cs.

BbICTpbIN JOCTYn K ropsiden nepBUYHON
cpene sBnsieTca ons noTpebnawwmx yc-
TPONCTB BOMbLUMM NPENMYLLECTBOM C TOY-
KM 3pEHNSA TEXHUYECKOTrO PeryrimupoBaHus.
JKcnnyaTaunsa UCTOYHUKOB SHEPrUn, reHe-
paTtopoB Tenna u xornoda C MOCTOSHHbIM
NMOTOKOM MMEET, KpOME TOro, npenmyLlec-
TBO B pPeryniMpoBaHUM W, YaCTUYHO, IKCM-
nyaTauMOHHO-TEXHMYECKOE MpenMyLLecT-
BO. PaccmatpuBasi ¢ TOUKM 3peHns aHepre-
TUKW, MOCTOAHCTBO MOTOKa UMeeT, 0OOHaKo,
AN NepBUMYHONO KOHTYpa Takke HegocTa-
TOK, TaK KaKk HEeBO3MOXHa 3KOHOMUS Ha
paboTe Hacoca.

I-I pUMep: onpeaeneHne NapaMeTpoB CXeMb!

Q =40 kBTt
t,=6°C
t,=12°C
Ap, =25 kla
AH =70 kMa

qS=36OO-L:36OO-L
c-(t, —tp) 419-(12-6)

=5730 n/u

Pasmep TpyObl 3aBMCUT OT ee MaTepuana v JonycTUMOro KoaduLMeHTa TpeHus B Tpybe.

TpeboBanuve 1: Ap,> Ap, (Nepenan OaBneHUs B PeryrivMpoBOYHOM KranaHe OOMmMKeH ObiTb
Gonblue Nnepenaga AaBrneHns B NOoTpebnsitoLLemM yCTPOUCTBE U paBeH emy)

OT1an 1: pacqéT MUHUMalribHOro NMerLeroca nepenanga gaBneHnaA:
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TpeboBaHuve 2: AH = AH,,;, (MMetowniics nepenag gaBneHus B pacnpegenvrene 4omkeH 6biTb

BornbLie MMHMMarbHO He06X0AMMOro nepenaga gasrieHuAa Ui paBseH emy)

AH = APy min +AP, + Ay +AD 4y + ADsep  ADszy MUHUMANBHO 3 Kl'a

C uenbto onpegeneHnsa notepb AaBrneHns B 3anopHom BeHTune (4115) n B cdounerpe (4111,
pasmep a4enkn 0,4 Mm) Obinn B3ATbI 3HaYeHUs Kvs ans pa3amepa DN 40.

AH . =25+254+3+ 0,8 =53,8[«lla]
Ecnu AH=70kla, To TpeboBaHme 2 BbIMOMHEHO.

OTan 2: pac4éT TEeopeTU4ECKOro 3Ha4eHns Kv , perynmpoBOYHOro KnanaHa:(Ap,, .., = 25 kla)

_ qs 5730
100-/Ap, ..o 10025

~11,46

V,theo

Otan 3: BbIGOp BeNUUMHbI Kvs U3 KOHCTPYKTUBHOIO psiga knanaHoB. Moaxoadawme knanatbl
paga 4037 - ato knanaH DN 25 co 3HavyeHnem Kvs, paBHbiM 10,0, n knanaH DN 32 co 3Ha4YeHuem
Kvs, paBHbiM 16. Kak npaBnno, MoOXXHO UCXOAUTb N3 TOFO, YTO BbIOMPAETCs MEHbLLEE 3HAYEHNE
Kvs, 4ToObl AOCTUYb HEOOXOANMOW NOTEPU AABNEHMS.

npu Kvs =16

100-Kv, 100-16
npu Kvs =10

2 2
Apvz( s J =( 5730j =12.82«I1a TpeboBaHne 1 He BbiNonHaeTcs!

2 2
qs 5730
Ap,= = =328 klla TpebosaHwme 1 BbINOMHEHO!
v [EOO-KWSJ (10040 P

PerynupoBo4HbIv knanaH nmeet 3HadyeHue Kvs, pasHoe 10,0, n paamep DN 25
ABTOpPUTET KNanaHa CoCTaBnNseT:

. Ap, 328
Ap, +Ap, 25+328

9

ABTOpUTET KnanaHa gormkeH coctaBnatb ot 0,35 40 0,75, Ho He gorkeH 6biTb HUXe 0,25, nHadve
cuctema byaet HecTabunbHON.

OT1an 4: pac4ét 6anaHCcMpOBOYHOIO BEHTUNA 1a B 0OpaTHOM NMHUK
OnpegneneHne HeobxoaMMoro nepenaga AaBneHus:

AP gur1. = AH —(Ap, +Ap, +Apy,,,., )=70—(32,84+25+0,8)=11,4«lla
Onpepnenexune BennymnHbl Kv:

qs 5730

Kv =
100-\/Apgpy, 100411,4

JSRV1a — s
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Ana BeHTMNA ¢ npambiM wnuHgenem 4217 pasmepom DN 40 nonyyaetca npegBaputenbHas
HacTpoukKa, paBHasi 4,8.

OTan 5: pacyéT BeHTUNA 6annaca:
Ecnn notpebnstowme ycTponcTea He NoTpebnaT Tenno, To A0SMKHA UMETbLCS BO3MOXHOCTb
HanpaBWTb BECb MacCOBbIV MOTOK Yepe3 bannac.

TpeboBaHnue 3: Apggyq, = Ap;
TpeboBaHune 4: q;, .. = qs

N3 aTnx Tpe6OBaHV||2 MOXHO pacc4ynuTaTb 3Ha4EHNE Kv ana BeHTUNA bannaca:
qupass 5730

100-\/Ap s 100+/25

[ns BeHTUNs ¢ npambiM wnuHaenem 4217 v pasamepom DN 40 nonyyaetcs npeasaputenbHasd
HacTpoukKa, paBHas 4,0.

Kv

=11,46

SRV1b —

7.3.3 Cxema MHXXEKTOPHOIro perysimupoBaHus ¢ NPOXoAHbIM KnanaHom

5 .
r‘ L
1a @) @)
= _Segpl = LB [ X
(= il = :’}1 \[_C b _L
L AH.| lj {
A\ 6 1b 6
S
Puc. 7-16. CxeMa UHXEKMOPHasi C rPOXOOHbIM OcobeHHoOCTH:
KnanaHom Tpebyetca nepenag gaBneHNs Ha BXoae B
_ cxemy. Pacxopq Boabl C NepBUYHOM CTOPOHBI
1 | BanaHcMpoBOYHbI 4217 NepeMeHHbIii, CO BTOPUYHOM - MOCTOSHHBIN.
BEHTUMb (BETKM) Temnepatypa Ha NoTpebnsioLLEM yCTPOIC-
2 | HaknagHon 7793 TBE NepemMeHHasl.
TemnepaTypHbIN 4aTYmK
3 | KnanaH ¢ npuBogom 4037+7712 NMpenmyuwecTBa:
4 | ONEeKTPOHHbIN 7793 [MpurogHa ans cuctem ¢ HU3KOW Temnepa-
perynaTop Typon obpaTHOW NUHMK (LEeHTpanu3oBaH-
5 TeMnepaTyprM JaTyuk 7793 HOoe TennocHabXeHue, TOMoYHbIe yCTpOl7|-
6 | 3anopHbIN BEHTUIIL 4115 cTBa). BO3MOXHbI pa3nuyHbie YPOBHN TEM-
7 [®unsTp 4111 nepartyp ¢ NEPBMYHON N BTOPUYHOW CTOPO-
8 | OBpaTHBIN KnanaH Hbl (Hanpumep, 45°Cn90 °C).

CTtpaHuua 92



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

CHEeIZ

HepocTaTtku:

[ns onpeneneHns napameTpoB Perynmpo-
BOYHOrO KnarnaHa [OimKeH ObiTb M3BECTEH
nepenag gaBneHus, ans npeaBapuTensHo
HarpeBaeMbIX PErncTpoB MNpu ASIMHHbBIX
TpybonpoBogax uMMeeTca OMNaCHOCTb
npomep3aHug.

NMpumeHeHwne:

> pagnaTopHble CUCTEMBI,

> oTonsieHne B rnony,

> KanopudepHble perncTpbl,

> HU3KoTeMnepaTypHOe OTOMIEeHNE.

B aton cucteme B NPOTMBOMOMOXHOCTb
ApOCCerbHON CXeMe KOnM4yecTBO BOAbl BO
BTOPUYHOW CUCTEME OCTaéTCA MOCTOSH-
HbIM. Pa3HOCTHOe [aBneHne Hacoca He
OKa3blBaeT BUSHUSA Ha pacxop BoAbl U Ha
COOTHOLLUEHNA [aBrfieHUA BO BTOPUYHOM
KOHType. Pacxoabl Bogbl B NMEPBUYHOM U
BTOPUYHOM KOHTYpax MOXHO HacTpauBaTb
OTAENbHO Apyr OT Apyra, No3TOMYy MOXHO
CBA3bIBATb pasfiMyHble TemnepaTypHble
YPOBHMW.

n pumep: onpeaeneHne napameTpoB CxXemMbl NHXEKUMOHHOIO perysimpoBaHna ¢ AByXxXon0-

BbIM MPOXOAHbLIM KrarnaHom

Pa3mep TpyObl 3aBMCUT OT €€ maTtepuarna u oT JOMYCTUMbIX MOTePb AABMEHUS HA TpeHue B

Q=25 kBT

t,=45°C

t,=35°C

AH =25 klMa

At imar= 70 ° C (TEMNepaTypa nepBrUYHOrO KOHTYpa)

g =3600—2  _3600—— 2 _614a/y
’ c-(tp—ty) 4,19-(70-35)

Tpybe.

qs =3600-L:36OO-L= 2148 n/u

c(t, —ty) 4,19-(45-35)

Pasmep Tpybbl 3aBUCUT OT €€ MaTepmana n OT JONYCTUMbIX NOTEPb AABMEHUS HA TPEHME B
Tpybe faHHbIe BepyTca N3 paccumMTaHHOM BETKM Tpybonposoaa.

=

TpeGoBanue 1: Ap, AH (Nnepenag AaBreHus B peryriMpoBOYMHOM KramnaHe AOSMKHO ObiTb
Gonblue Nnepenaga oaBneHns B pacnpenenuterne Unm paBHo emy)

3JTan 1: pac4ET TEOPETUYECKOro 3HaYeHUs Kv perynupoBoYHOro knanaHa:(Ap, i, = 25 kla)

qs 614

— =1,
100+/25

_ = 2
100-JprmH

v,theo

OT1an 2: BbIOOp BeNn4YMHbI Kvs U3 KOHCTPYKTUBHOIO psifa KrnanaHoB. [Noaxoasawmmm KnanaHamm
psga 7762 sisnsatotca knanad DN 10 co 3HayeHnem Kvs, pasHbim 1,0 unun 1,6. 3aecb MoXeT ObITb
BblOpaHo Oonbliee 3HadyeHue. OcTaTouHbI nepenan [OaBreHusi cHwkaeTca B OanaH-
CUPOBOYHOM BEHTUIIE.

npu Kvs = 1,6

2 2
Ap, = 9y _| o4 =14,7 xlla
100-Kv, 100-L,6
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Tpebytowmecs 10,3 klNa cHuxaroTCa B 6anaHCMpOBOYHOM BeHTUNE Tpybonposoaala.
PerynnpoBo4HbIn KfianaH uMeeT 3HavyeHune Kvs, paBHoe 1,6 npasamep DN 10

ABTOpI/ITeT KnanaHa CoCTaBIIAET.
_Apy 147
AH 25

ABTOPUTET KnanaHa JosmkeH Haxoantbes B npegenax ot 0,35 1o 0,75 1 He 4omKeH ObITb HUXKE
0,25, nHa4ve cuctema Gyoet HecTabunbHON.

=0,59

OT1an 3: pac4éT 6anaHCMpPOBOYHOIO BEHTUNA Tpybonposoaa 1a B nogatoLen iMHum
a.) onpegeneHve cpabatbiBaeMOro nepenaga gaBneHus:
AP 1. = AH —Ap, =25-14,7=10,3 «lla

b) onpeneneHune aHavyeHus Kv

o q, _ 614

=1,9
100 AP ger, 1004103

[na 6anaHCcMpOBOYHOIO BEHTUNS C NpsMbIM WnuHaenem 4217 pasmepa DN 15 nony4yaetcsa
npegBapuTenbHasa HacTponka, pasHas 2,0.

OTan 4: pac4ét 6banaHCMpOBOYHOIO BEHTUNA Tpybonposoaa 1b:
BanaHcupoBOYHbIV BEHTUIL TPyOonpoBoaa BTOPUYHOIO KOHTYpa crieqyeT paccymTtaTb Ha Ho-
MUHarbHy noTepto aasneHna 3 klla.
2148
KV gy = 1 = ~12,4
’ 100-/Ap ey, 1004/3

[ns BeHTUNS ¢ npsMmbIM WwWinungenem 4217 n pasmepom DN 32 nony4vaetcsa npeaBaputenbHas
HacTpoukKa, paBHas 4,3.
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7.3.4 Cxema NHXXEKTOPHOro perysiupoBaHuUs ¢ TPEXXOA4OBbLIM KrlanaHoMm

e ol

= == S gy
D5
| AH, [ 3‘T .
m)
oy A ol @ 2
i e =
a = 1b
]
T 3

Puc.. 7-17 Cxema UHXEKmOopHO20 peayruposa-
HUs ¢ mpéxxodoebiM KriaraHom

1 | BanaHCMPOBOYHbIN 4217
BEHTUIb

2 | HaknagHown 7793
TemnepaTypHbIN AaT4MK

3 | Cmecutenb ¢ npuBoAOM 4037+7712

4 | ONEKTPOHHbIV PErynaTop 7793

5 | TemnepatypHbIn JaTumK 7793

6 | 3anopHbIN BEHTUIb 4115

7 | dunbTp 4111

8 | ObpaTtHbI KnanaH

OcobeHHOCTH:

Tpebyetca nepenag aasneHus. Konuyec-
TBO BOAbl C NEPBUYHON CTOPOHbI MOCTOSAH-
HOe, C BTOPUYHOM CTOPOHbI - NOCTOSHHOE.
Temnepatypa BTOPUYHOW CTOPOHLI Mepe-
MEHHas.

MpenmywecTBa:

BcnenocteBne nocTosiHHOrO 06bEMHOro
NMOTOKa CO BTOPMYHOW CTOPOHbI NOSy4aeTcs
AoCTaTodHasi BO3MOXHOCTb perynvpoBa-
HUs. ABTOpUTET KranaHa noyTu pasBeH 1,
Tak Ha y4acTke C NepeMeHHbIM KonmyecT-
BOM NOTepb AaBneHusi novtn HetT. O4yeHb
Manoe 3anasgblBaHWe, Tak Kak ropayas
BOOa rMpucyTcTByeT nocTosiHHO. Moryt
ObITb CBA3aHbl pa3nyHble TeMnepaTypHble
YPOBHM.

HepocTaTku:

HenpepbiBHOE NOBbIWEHNE TeMMepaTypbl
obpaTHOM NUHUK, U3-3a Yero He roguTcs
AN LEHTPANM30BaHHOIO TENMOCcCHabXeHns
M TOMOYHBIX YCTPOWUCTB.

NMpumeHeHue:

» paguaTtopHble CUCTEMB,

» HU3KOTemnepatypHoe oTonseHne,
» KanopudepHble perncTpsl,

» OTONIEHNE B NOny.

[MpenmyLLecTBOM JaHHOW CXeMbl SIBISIETCA
Marnoe WM MOSIHOCTbIO OTCYTCTBYHOLLEE
3anasgblBaHue, TakK Kak B perynimpoBO4HOM
BEHTUNE MOCTOSIHHO UMEETCs B pacrnops-
XeHuu ropavasi Boga. ITy XxapakTepucTuky
NCMOnb3YT MPU MOHTaXe OTOMUTESbHbIX
perncTpoB, rae Heob6xoanmo BbICTPO Nony-
4YNTb BOMbLUIOE KONMYECTBO 3Heprun. [Opy-
MMM, paHee YyXe BbICKa3aHHbIM MpenmMy-
LLeCTBOM 4BriSieTCA aBTOPUTET KnanaHa,
noytM paBeH 1, Tak Kak Ha y4yacTkax C
nepemMeHHbIM KONIMYECTBOM MOYTU HET HU-
KaKoro ConpoTuBeHus.

B Takom cxeme nepBUYHLIA U BTOPUYHLIN
KOHTYpbl TOXe MoryT pabotaTb C pasnu-
YHbIMW TEMMEepaTypamu.
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pumMmep: Orlpep,eneHvle napameTpos NHXXEKLMOHHOWN CXEeMbI perynmpoBaHud C
TpéXXO,D,OBbIM KranaHom

Q =90 kBt t,=75°C

t,=55°C AH =40 klMa

T primar= 90 °C (TEMnepatypa nepBMYHOrO KOHTYpa)

q :3600-L=3600-L:2209 a/u
’ c(tp—ty) 4,19-(90-55)

Pa3mep Tpybbl 3aBUCUT OT ee maTtepuana n oT AOMNyCTUMbIX NOTEPb AABNEHUS HA TPEHMUE B
Tpybe

g, =3600—2  —3600.— 20 _3866 1/u
c-(t, —ty) 4,19-(75-55)

Pasmep TpyObl 3aBUCUT OT ee mMatepmana 1 oT JONYyCTUMbIX NOTEPb AABIEHNS HA TPEHNE B
Tpybe, AaHHble 6epyTcsa N3 pacc4ETOB BETKM TpybonpoBoaa.

TpeboBanne 1: Ap,>3klla

OTan 1: pacy€T TeopeTUYECKOro 3HaYeHUs1 Kv perynmpoBOYHOro KrnanaHa:
qs 3866

= = :2 5
100-\/Ap, . 10043

OTan 2: BbI6op BenMYUHbLI Kvs U3 KOHCTPYKTUBHOIO psiga KranaHos. Noaxogsawmm KnanaHom
paga 4037 asnsetca knanadH DN 32 co 3HavyeHnemM Kvs, paBHbiM 16, 1 knanaH DN 40 co
3HayeHnem Kvs, paBHbiM 25

,theo

npu Kvs =25

2 2
Ap, = N L 3866 =2,4xlla
100-Kv, 100-25

npu Kvs= 16

2 2
Ap, = _4s | _[ 3860 =58 klla
100-Kv. | 100-16

PerynnpoBo4HbIn KrianaH uMeeT 3HavyeHune Kvs, paBHoe 16, n pasmep DN 32.

ABTOPUTET KNanaHa CocTaBnsieT:
Ap, 58

a = = :1
Ap, 5.8

(YyacTok c nepeMeHHbIM pacxo4oM orpaHuynBaeTcs bamnacom)
Otan 3: Pac4ét napameTpoB GanaHCMpOBOYHOIO BeHTUNA 1a

a) Onpegnenexune cpabaTtbiBaemMoro nepenaga AaBneHns:

Ap a1 = AH —Ap, =40—-5,8=34,2klla

b) Onpepnenexue 3HavyeHus Kv
q, 3866
100-\/Ap gy, 1004/34,2

kSRVla =
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Ana sBeHTUNA ¢ nNpsaMbiM wnuHaenem 4217 pasvepa DN 40 nonydvaetcs npegsaputensHas
HacTpouka, paBHas 3,0.

Otan 4. Pacyét napameTpoB 6anaHCUMpPOBOYHOrO BeHTUNA 1b B obpaTHOM nUHUWK.

PerJ'IMpOBO‘-IHbIIZ BeHTUNb 1b criegyert paccyHnTaTb AnA HOMUWHaIbHOW noTepu gaBneHnA 3kMa.
4 _ 3866 _
100-\/Ap g, 1003

[ns BeHTUNA ¢ npsaMbIM WwinuHgenem 4217 n pasmepom DN 40 nonyyaetca npeasaputenbHas

kSRVlb =

HacTpoukKa, paBHas 5,8.

OT1an 5: PacyéTt bannaca

Bannac gomxkeH 6bITb B COCTOSAHUM NPUHATb Ha cebs1 Bce Konm4yecTBO BoAbI BTOpI/I‘-IHOVI JINHUN.

7.3.5 Cxema nogmelLMBaHUA

Puc. 7-18. Cxema nodmewusaHus

1 | BanaHCUpPOBOYHbIN 4217
BEHTUIb Tpybonposoaa

2 |CmecutenbHbIv kKnanaH ¢ |4037+7712
NPUBOLOM

3 | ONEKTPOHHbLIN perynaTop 7793

4 | TemnepaTypHbI OaTYMK 7793

5 | 3anopHbIn BEHTUIb 4115

6 | PunbTp 4111

7 | OBpaTHbIN KnanaH

Ocob6eHHOCTH:

MNepenan naesneHus He gonyckaeTcsa. Konu-
4eCTBO BO/bl C MePBUYHON CTOPOHbI - Nepe-
MEHHOE, CO BTOPUYHOW - NOCTOSAHHOE. TeM-
nepaTypa CO BTOPUYHOW CTOPOHLI Nepe-
MEHHas.

MpeumyuwecTtBa:

Bcneacrteme nocTossHHOTO O6BLEMHOrO no-
TOKa CO BTOPWYHOM CTOPOHbI MOSyYaeTcs
OTNNYHas BO3MOXHOCTb peryrimpoBaHus.
ABTOPUTET CMECUTENBbHOrO KnarnaHa npwu
NoAKIYeHnn K 6esHanopHoOMy pacnpege-
nuTento no4vtn 1.

Hepocratku:

YpoBHU TemnepaTypbl C MNEPBUYHON W
BTOPUYHOW CTOPOHbI HEe [OIMKHbl MMETb
CnuWwKoM OonblMX pasnuyum, 3TO O3Ha-
YyaeT, YTO HU3KOTEMMEPATYPHY CUCTEMY
Henb3s CBA3aTb C BbICOKOTEMMNEpPaTYPHOMN.
[Mepenag goaBneHNsa ¢ NePBUYHON CTOPOHBI
He Jonyckaercs.
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NMpumeHeHune: YaeT ons yCTponcTB notpebneHuns perynm-
> paguaTopHble CUCTEMB, poBaHWe Npu NepemMeHHon TemnepaTtype u
> KarnopudepHble perncTpebi. NOCTOSAHHOM pacxofe. JTa popma rmapas-

NNYECKNX CXeM pacnpocTpaHeHa B OTONU-
TENbHOW TEXHUKE LUMpoYanwmnm obpasom,
Tak Kak eé MOXHO O4YeHb MpocTo peanu-
30Bartb.

banaHcnpoBOYHLIN BEHTUL O6paTHOM Nn-
HAW CNYXWUT ONA OrpaHUYEeHnsa NoToka BO-
Abl.

OTa rmgpaenuyeckas cxema, B NpOTUBOMO-
NoXHocTb BarnacHon cxeme, paboTaet c
nepeMeHHbIM MNepPBUYHbIM  KONTMYECTBOM
BOAbl U MNOCTOSIHHbIM KONMMYECTBOM Tenso-
HOCUTENSA BO BTOPUYHOM KOHTYpe. Perynu-
poBaHMe B Cxeme nogMellnBaHusl O3Ha-

I-I pyMep: onpeaeneHne NnapaMmeTpoB CXeMbl MOAMELLMBAHNS

Q=20kBT

t,=80°C

t,=60°C

Ap =25kla

9 36002
c-(t, —ty) 4,19-(80—-60)
Pasmep TpyObl 3aBMCUT OT €€ maTepuana u oT 4ONyCTUMbIX NOTEPb OABMEHUS HA TPEHUE B
Tpybe, AaHHble BepyTcsa N3 pacyéTa.

g5 =3600- =860 n/u

JTan 1: pac4€T TeOPEeTUYECKOro 3Ha4eHns Kv perynmpoBoYHOro KnanaHa:(Apy, i, = 3 klla)
qs 860

= = = 4.9
100-\/Ap, ... 10043

JTan 2: BbIbop BENUYMHBI Kvs U3 KOHCTPYKTUBHOIO psda knanaHos. [logxogawmmm knanaHamum
pagna 4037 aensawtca knanad DN 20 co 3HayeHnem Kvs, paBHbiM 6,3, un knanad DN 15 co
3Ha4vyeHueM Kvs, paBHbIM 4. Kak npaBumno, MOXXHO MCXOOMUTb U3 TOrO, YTO BblIOMpaeTcsa MeHblUee
3Ha4veHune Kvs, YToObl 4OCTUYb HEOBXO0ANMOW NOTEPU AABMNEHUS.

v,theo

npu Kvs =6,3
2 2
Ap, = 9s _| 860 =1,86xlla Ap,<3kMNal
100-Kvs 100-6,3
npu Kvs =4,0
" [ 860 )
Ap, = qs = =4,62 xlla Ap,>3«la
100-Kvs 100-4,0

CmecuTenbHbIv KnanaH nmeeT 3HadyeHue Kvs, pasHoe 4,0, n paamep DN 15.

B nepBMYHOM KOHTYpe HaxogaTcs ABa 3anopHblix BeHTUNA (4115 s*) u unetp (4111, 3/4°,
pa3smep a4eek 0,75 mm).
ABTOpUTET KNanaHa coctaBnsier

- Ap, - 4,62 -
Ap, +2-Ap, +Apg, ~ 4,62+2-0,7+13

5
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Hacocom gosmkHa gononHUTENBLHO BO3MELLATLCA NOTEPH AaBNEHNA B CMECUTENE.

Otan 3: pac4éT napameTpoB BanaHCMPOBOYHOIO BEHTUNSA Npu nepenage 3 kla

gs 860 _
100-\/Apgy  100~/3

KV gpp =

b

[nsa BeHTUNA ¢ npambiM WwWnuHaenem 4217 n pasamepom DN 20 nonyyaetcsa npegsaputensHas

HacTpouka, paBHas 3,7.

7.3.6 Cxema ABOMHOIro nogmMmeLlnBaHusA

= gL It
5 1a

Puc. 7-19. Cxema 080liHO20 nodmeuwiusaHusi

1 | BanaHCUpPOBOYHbIN 4217
BEHTUIb

2 |Cwmecutens ¢ npusogom |4037+7712
3 | ONEeKTPOHHbIV perynaTtop 7793

4 | TemnepaTypHbI JaTYMK 7793

5 | 3anopHbIN BEHTUIb 4115

6 | dunbTtp 4111

7 | O6paTHbIN KnnanaH

Ocob6eHHOCTHU:

Mepenan naBnenus He gonyckaetcs. Konu-
4eCTBO BOAbl C MEPBUYHON U BTOPUYHOM
CTOPOHbI MOCTOSAHHbIE. TemnepaTtypa BTO-
PWUYHOW CTOPOHbI MEPEMEHHaS.

MpeumylectBa:

Mpy npumeHeHUn Ha 6e3HanoOpHbIX WK
MarioHanopHbIX pacnpenenuTensix aBTopu-
TEeT PerynupoBOYHOrO KranaHa noyTtu pa-
BeH 1 (TO ecTb, XOopoLuasi BO3MOXHOCTb pe-
rynupoBaHus).

MOXHO NpUMEHATb ANSA MOOKIYEHUS K
HU3KOTEeMNepaTypHOMY OTOMNSIeHuo (Han-
pumep, 45 °C k90 °C). Manoe Bpems 3anas-
AblBaHUSA

HenocTaTku:

nepenag gaBneHusi C NeEPBUYHON CTOPOHBI
He gonyckaetcs. [Mpy npuMmeHeHumn pacnpe-
AEeNUTens, CoXpaHsLwero aaBneHme, oos-
3aTernbHO NPUMEHATb BGE3HAMOPHY CXeMy
nogmMeLLunBaHuS.
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EHeIZ

NMpumeHeHune:
> HU3KoTeMnepaTypHOEe OTONSEHNE,
> oTonneHue B nony.

Cxema nogmelunBaHuns ¢ oMKCUPOBaHHbBIM
BGannacomMm npumeHsieTcs Tam, rge BCTpe-
yalTcsa 6onbluMe pasnMyuns YpoBHEN TEM-
nepatyp B NepBMYHOM U BTOPUYHOM KOH-
Typax.

Bannac HaxoanTcs BO BTOPUYHOM KOHTYpe

nepea perynmpoBOYHbIM BEHTUIIEM, Yepes
KOTOPbIV B MOAAMLLYIO NMHUIO NOoAaéTcs
HEN3MEHHbI NOTOK, HE3aBMCMMO OT MOMOo-
YKEHUS TPEXXOQ0BOIO BEHTUNMS.

[MpumeHeHne 3TOM Cxembl pacnpocTpa-
HEHO Npu OTOMSIEHUN B OISy, a TaKxe npu
NPUMEHEHNN TOMOYHbIX YCTPOWMCTB, HaKo-
nuTenem wn LUeHTpanM30oBaHHOIMO Tensno-
obecneyeHus.

puMep: onpeaeneHe napameTpoB CXeMbl NOAMELLUMBAHUS C (PUKCUPOBAHHbLIM

bannacom

Q=40«kBT

t,=45°C

t,=35°C

t,.=70°C

Ap, =25¢kla

L 3600 40

~3600- ~3600— 0
qP ity 419-(70—35)

=982 n/u

Pasmep pr6bl 3aBUCUT OT €e Martepuana n ot uonycmmoﬁ noTepun gaBlieHNA Ha TpeHne B

Tpybe, AaHHble BepyTcsa N3 pacyéTa.

=3437 1 /u

JTan 1: pac4€T TeOPEeTUYECKOro 3Ha4eHns Kv perynmpoBoYHoro knanaHa:(Ap, .., = 3klla)

g5 =3600- =3600- ———
c-(t, —ty) 4,19-(45-35)
Vtheoz qP = 982 = 5’7

’ 100-/Ap, .,  100+/3

OT1an 2: BbIOOP BeNMYMHbI Kvs U3 KOHCTPYKTMBHOIO psifa KnanaHoB. lNoaxoasawmmm knanaHamm
paga 4037 aensawtca knanad DN 20 co 3HayeHuem Kvs, paBHbiM 6,3, n knanad DN 15 co
3HaveHnem Kvs, paBHbiM 4. Kak npaBnno, MOXHO NCXOAUTb M3 TOrO, YTO BbIOUpPaETCs MeHbLLEee
3HaveHue Kvs, 4Tobbl 4OCTUYL HEOBXOAMMOWN NOTEPU AABNEHUS.

npu Kvs =6,3

2 2
Apvz( 1 j:( 082 J=2,4 kPa Ap <3Ka

100-Kvs 100-6,3

npu Kvs =4,0

2 2
Apvz( 9, J:( I82 j=6,0kPa Ap,>3Kal

100-Kvs 100-4,0

PerynnpoBo4HbIN KrianaH uMeeT 3HavyeHune Kvs, pasHoe 4,0, n paamep DN 15.
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ABTOleTeT KinanaHa CoOCTaBIdeT.
Ap,, 6

= =0,5
Ap,+Apgy, 6+6

a=

Hacocom gom«Ha AononHUTENBHO BO3MELLLATLCSA nortepsa gaBrneHnd B CMeCUTENe.

OT1an 3: pac4éT 6anaHCMPOBOYHOIO BEHTUNA BETKM 1a ocyllecTBnAeTca A MUHUManbHOro
nepenaga gaesneHunda 3 klla

4
KY spy1a = 1 = 1?)03]5 =198

100 \JAp gy,
[nsa BeHTUNA ¢ npambiM WwWinuHaenem 4217 n pasamepom DN 40 nonyyaetca npegsaputensHas
HacTpoukKa, paBHas 5,3.

OTan4: pac4éTt bannaca
Pacxopa tennoHocuTtens Yyepes 6annac nony4yaeTcsi M3 opMyIibi:
Qpypass = G = qp = 3437 - 982 = 2455 [n/u]

OT1an 5: pacyét 6anaHCMpPOBOYHOIO BEHTUNS BETKM 1b OCyLLECTBNAETCH, Ucxoasa 13 norepu
AaBreHns B perynmpoBoYHoM BeHTune (6,0 kla)

q ass 2455
KV,SRVlh: AL =

=10
100 -/Apspy, 1004/6,0

Ana BeHTUNA ¢ npambiM WwinuHaenem 4217 n pasamepom DN 32 nonyyaetca npegsaputensHas

HacCTpoKKa, paBHasi 4.

7.3.7 Cxema c y3nom ruvapasnu-
YyecKoro pasbeauHeHus. “I'ngpaB-
Ninyeckas cTpenka’”.

Bo3MOXHOCTBIO rMapaBnuM4eckoro pasae-
NEeHNsa KOHTypa KOTMa W nocneayoLwmx
OTONUTENbHBLIX KOHTYPOB SIBMSIETCA yCTa-

HOBKa rMapaBnn4ecKoro pa3genurens unm,

Kak MHorga HasblBalT 3TOT y3en, “rugpas-

nn4yeckas ctpenka’.

O6a KoHTypa MOryT BbITb NOAKMIOYEHBI, HE

BNUAA B3aWMHO [Apyr Ha [Apyra, 4epes

Gannac 6e3 nepenaga AaBneHusi, B KOTO-

pPOM TenfnoHoCUTENb MOXET MpoTeKkaTb B

obounx HanpaBneHusix.

OTO NOMNOXWUTENbHO CKa3biBaeTCcaA Ha

OTAENbHbIX OTOMUTENbHbIX KOHTYpax, 4TO

OTPaXeHo B crieayoLwmnx nyHKTax:

- OTCYTCTBYET rmgpasnmyeckoe B3amMoB-
NUSIHWE KOTNa M OTOMUTENbHOrO KOH-
Typa,

- cucTtembl BblpaboTkM 1 pacnpeneneHms
Tenna 3arpy»arTcs TONbKO NpegHasHa-
YEeHHbIMW AN 3TOro NOTOKaMU BOAb,

- CUCTEeMbl PerynmpoBaHusi KOHTYPOB He

OKa3bIBaOT B3aUMHOIO BINAHUS APYr Ha
Apyra,

- WCMOJSHUTENbHbIE 3NeMeHTbl paboTatoT
onTUMarbHO No 06e CTOPOHbI rMApaBIv-
4YeCKOW KOMMNEHCAaLMOHHOW NNHNN,

- GecnpobnemHoe onpegeneHve napa-
METPOB Hacoca AN KOHTypa KoTrna u
NCNONHNTENbHbIX 3NIEMEHTOB.

MmopaBnuyecknin pasgenutensb  NOLKIo-

yaeTca Mexay reHepaTtopoMm Tenna w

pacnpegenutenem (puc. 7-20). Ona Toro

4yTOObl AOCTUYL TEnsoBOro pasgeneHus
nogatoLwen n obpatHom INUHUK, Heobxo-

ANMO: BEPTMKANbHOE MOHTaXHOE MOosoXe-

HWe, paccTosiHne mexay Tpybammn nogato-

LLIen 1 06paTHOM NUHUI AOSMKHO COOTBETCT-

BOBaTb, KaK MUHUMYM, TPEX- NN YETbIPEX-

KpaTHOMYy guameTpy TpyO, 4ToObl MoOr

06pas3oBaTbCs YCNOKOUTENbHbIA y4aCTOK.
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Puc. 7-20. YcmaHoeka y3na eudpaesnu4yeckozo pasdenumerisi

YcTaHOBKa rmapaBnvyeckoro pasgenute-
nga npegnonaraeTt npaBUbHYIO HAaCTPOWKY
KonmMyecTBa BOAbl B NEPBUYHOM U BTOPUY-
HOM KOHTYypax (puc. 7-21, pacyéTHoe coc-
CTOsiHMe). HoMuHanbHoOe KOonmMyecTBo BO-
Abl B NEPBUYHOM KOHTYPE ¢, AOMKHO ObITb
paBHO HOMWHaNbHOMY KONUYeCTBY BOAbI
BO BTOPUYHOM KOHTYpPE ..

Pac4éTt npounssoantcsa cnegyowmm obpa-
30M:

ANS NepPBUYHOIO KOHTYpa

Ansi BTOPUYHOIO KOHTYpa

’ c-(93—64)

q

roe:

g, - HOMVHambHbIN pacxoq BoAbl NepBuY-
HOTO KOHTYpa, Kr-C'; g, - HOMUHasbHbIN pac-
X0f, BO/lbl BTOPUYHOTO KOHTYpa, Kr-C'; o, -
TennoBasg MOLLHOCTb CUCTEMbI BbIPabOTKM
Tenna (nepsuyHas), KBT; 0,- Temnepartypa
nogarowlen nMHUK reHe-patopa tenna, °C;
6, - TemnepaTypa o6paTHOW NTIMHUK reHepa-
Topa Tenna, °C; 6, - TemnepaTypa nogato-
uen nuMHMM  yCcTponcTBa noTpebneHus
Tenna, °C; 6, - Temneparypa obpaTtHoun nu-
HUK ycTponcTea noTpebnexus Tenna, °C;
@, - TennoBad MOLWHOCTb TennooTaaya

s

(BTOpMYHas), kBT, ¢ - yoenbHas Tennoém-
kocTb, KIx-kr K.
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HenpasunbHaa HacTponka unm e€ nosiHoe
OTCYTCTBME MOXET HebnaronpuaTHO ckasa-
TbCA Ha 9Kcnnyatauuum OTOMUTENbHON
yCTaHOBKN. OTO n3obpaxeHo Ha puc. 7-21,
cnyyan 2, BHM3Yy. KonnyecTtBo BOAbI BO
BTOPUYHOM KOHType B [aHHOM cry4vae
6onble, Yyem B NepBNYHOM. 34€eCb NPoOuC-
XOAUT nogmelumBaHne HebomnbLIOro Konu-
yecTBa TeNnon BoAbl N3 0OpaTHOM NIMHUK
otonnenus. [Npn nosHOM Harpyske aTa yc-
TaHoBKa OyaeTt cosgaBaTtb Npobnemsbl, Tak
Kak npou3BedEHHOE Tenno Henb3a byaet
A0CTaBUTb 0 YCTPOWCTB ero noTpebneHus.
Ecnn konuyectBo BOAblI B NEPBUYHOM
KOHTYype 6onbLue, YeM BO BTOPMYHOM (puC.
7-21, cnyvan 1, cpegHwuin), nNpoucxogut
NnoaMelLuMBaHue Tennon BoAdbl U3 nogato-
LLIer NIMHUK reHepaTopa Tenna K ero obpart-
HOW NUHUKN. ITO MOXET BnaronpuaTHO cKa-
3aTbCs Ha AKCnryaTauun, Tak Kak aToT cny-
Yan MOXXHO NPUPaBHATb K MOBbLILLEHUIO TEM-
nepartypbl B 0O6paTHON NINHUM.

Mpy NpUMEHeHWM TENMNOBbLIX HACOCOB TaKo-
ro cnyyast Heobxogumo nsberarb.

OnpepeneHne napameTpoB y3na rua-
paBnMyYyecKoro pasbeAUHEeHUN:

B npuHumne mexay nogatoLlen n obpatHom
NUHWEN MOXET MMEeTb MECTO noTeps OaB-
NeHus1, KOTOPOM MOXHO npeHebpeyb. OAns
TOro 4tobbl 4OCTMYL 3TOrO B y3ne rmapas-
NNYECKOro pasbeauHEHUs, CKOPOCTb MOTO-
ka B cootBeTcTBUMM ¢ ONORM H 5142 He
[0mkHa 6bITh 6onee 0,15 m - ¢, U3 atoro
yCrnoBusl U U3 HOMUHANbHOIO NOTOKa BOAbI
NepBUYHOTO KOHTYpa g, MOXET ObiTb pac-
CYMTaH AnameTp rmapaBnnyecKkoro pasge-
nutens. MNpu aTom TpeboBaHusA K rmapas-
NUKe ABMATCSA BbINOSTHEHHbLIMU.

BTopon BO3MOXHOCTbIO OTAENUTbL Pasnuny-
Hble KOHTYpbl OTOMMEeHus Apyr oT Apyra
aBnsietca 6ydepHbIN HaKoNUTENb, Kak 3TO
n3obpaxxeHo Ha puc. 7-22.

PacuyéTtHoe cocTosiHue

01
NepBUYHbLIA KOHTYP

03
BTOPUYHBIN
KOHTYP

Cnyyvan 1

(SE]

B1
NepPBUYHbLIA KOHTYP

BTOPUYHBINA
KOHTYpP

Cny4an 2

o1 B3
BTOPUYHbIN
KOHTYP

NepBUYHbINA KOHTYP

Qr=Qs
61 =063
B2 =064
Pp= PG

Qe > Qs
61> 63
62> 6a
Po > Ps

dr < Qs
61 <63
B2 <64
Pp<Ps

Puc. 7-21 ®yHKyuoHUpoBaHuUe 2udpaesnuyeckozo pasdenumerns

("2udpaenuyeckol cmpersnku’)
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KOHTYp Harpesa KOHTYp Harpesa
Ons paguaTopHoro ANs NOArOTOBKMW ropsiveil BoAbl
oTonneHns '_{:_'3;-\ ;./::;_:\
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Puc. 7-22. ToriouyHasi ycmaHoeka € OygbepHbIM Hakonumernem 8 Kadecmee 2udpasnuyeckozo

pasdenumerns

MmaBHoOW 3agayen 6ydepHOro HakonuTens
ABNSIETCA BPEMEHHOE HaKOMfeHne Heuc-
Nonb3yemMon 3HEPruKn, Noka oHa He MOXET
ObITb ucnonb3oBaHa. [lpn 3TOM MOXHO
OOCTNYb NyYLLero NCnosib3oBaHNA reHepa-
Topa Tenna.

BydepHble HakonNuTenu yctaHaBnMBalTCS
NPevMyLLeCcTBEHHO Ha BCEX TOMOYHbIX YyC-
TaHoBKax, paboTatlolwmx Ha TBEPAOM ToOr-
nuBe, a TaKxke rnpu UCNosib30BaHUN Tenso-
BbIX HACOCOB W1 COMMHEYHbIX YCTaHOBOK. [1ns
NOAOGHbIX YCTAHOBOK 3TO O3HA4aeT NoBbl-
LLIEHMe CTeNeHN UCMOMb30BaHMS.

Hapsay co cBoen 0CHOBHOMW (DYHKLMEN-aK-
KyMynsaumm Tenna-oydepHbii Hakonu-Tenb
CNYXUT TakKe B Ka4eCcTBe rmapaBinyecko-
ro pasgenutens. TennoBble HAacOCbl, HamM-
pumep, paboTatT Npu pasHuue Temnepa-
Typ okono 5 K, npuyém cuctemsl pacripe-
AeneHvs Tenna paboTtaroT, HaNpoTUB, Npu
pasHuue Temnepatyp ot 15 no 20 K.
KMcxogsa 13 aToro, pacxof HocuTens co cTo-
POHbI BbipaboTkn Tenna B 3 - 4 pasa 0onb-
e, YeM B CUCTEMe pacnpeaeneHus Tenna.
[na Toro 4tobbl OCyLLEeCTBUTL rMAapaBu-
yeckoe pasfgerneHue, ycTaHaBnuBaeTCsH
KOMMEeHCaUNoHHbIN pe3epByap (bydepHbi
HakonuTenb), U N0 OAHOMY OTONUTENBHOMY
Hacocy Ha reHepaTop W Ha pacnpegenure-
NbHbIA KOHTYP.

CornacHo onbiTy 6ydepHble HakonutTenm
paccuYnTbIBaAlOTCA Takum 0Opas3om, 4ToObI
Ha KaXabll KMNoBaTT MOLLHOCTU reHepa-
Topa Tenna 6panocb B pacyéT, Kak MUHK-
MyM, 40 51 EMKOCTU HaKonuTens.
Onpenenenne pasmepa 6ydepHoro Hako-
nuTena nna TBepAOTONNMBHOIO KoTna
(pac4ét cornacHo EN 303-5):

Ou
Ve, =15-T, -0, |1-03 =1
2,107

min

roe:

V., - EMKOCTb OychepHoro HakonuTens, 1n; 7,
- OJIUTENbHOCTb FOPEeHUs Npu HOMUHASb-
HOW TenmnoBOW MOLLHOCTH, Y; O, - HOMWNHa-
nbHasa Tennosas MOLWWHOCTb, KBT; Q,, - noT-
pebHoCcTb 3paHua B Tenne, kBT, Q.
MWUHUManNbHasa TennoBasd MOLWHOCTb, KBT.
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CHEeIZ

7.4 Kpumepuu ebi6bopa omonu-
meJsibHbIX pe2ysisimopos

KoMHaTHbIV perynaTtop ans

OTAENbHOro NOMeELLEHNS RR
KoTTea)x ¢ OCHOBHbIM

nomewieHmem nng npebbl-

BaHUA noaen RR
KoTTek co CMEXHbIMU

nomMeLLeHnsaMmn ons npedbisa-

HUSA noaen RR
KoTTeaX ¢ HECKOMbKMMU paBHO-
3HAYHbIMW OTAENBHBLIMU XUbIMN
NoMeLLeHUsIMK, perynmpoBsa-

HWe TemnepaTypbl NogaroLLen

NMHWUKM No noroge WVR
MHorokBapTUpHbIE AOMa, LLKO-

nbl, OCPUCHLI N T.M., KOHTYPbI OTO-
nneHus,c noacagHbIm
perynupoBaHnem WVR

Ha3ameTKy:

a) YcTaHaBnuBaTb TepMocTaTuyeckme
knanaHbl (TV) B KOHTPONbHOM MOMe-
LLIEHMM HENB3S.

b) KoMHaTHble aaTtyvku pernctpupyroTt
HakonneHue Tenna (Tenno OT COMH-
ua, nrogen, npnbopos).

c) Mpn oborpeBe TENMbIM NOIOM pery-
naTtop TemnepaTtypbl NOMELLEeHUs
(RR) paboTtaeT ¢ 6onbLuon 3agepx-
KO MO BPEMEHU, OfHAaKO Lienecoob-
paseH gaxe B CUCTEMAXx NPOSIOXKEH-
HbIX «B NOMy» ¢ 6€CLLIOBHBIM MOKPbI-
TUeMm, TonwmHom 5cm.

OnTumMusaums OTONNEeHUs, Kak LOMNOSHU-

TenbHas PYyHKUUA:

* [IHem paboTaet kak WVR.

* Uepes pene BpeMeHU Ha HOYb NepeKio-
YaeTCcs Ha NOHWXEHHbIN pexnm paboThbl
¢ RR uepes KoHTpoOrbHOE nomeLleHue.
OnopHasa TemnepaTypa nogaepxveaeT-
Cs1 nocpeacTBOM NnoATanvBaHus.

* KyTpeHHeMy BpeMeHU Kak MOXHO bornee
no3gHeMy MOMEHTY BPEMEHW, OCYLLECT-
BnseTcs ObICTpbI Harpes. [locne aToro
NPOM3BOANTCA NEPEKITIOYEHNE Ha PEXMM
WVR.

Ecnv npaBnnbHO NPUMEHUTL 3Ty KOMBOKHa-
LM OBYX TUMOB PErynupoBaHusi, noTpeb-
NEeHNE 3HEePrmn CHKaETCS.

7.41 TlpaBunbHOe pa3mMelleHue
KOMHaTHOro garyvkKka temneparty-

pbl

a) C TOYKM 3peHUsi TEXHUKU perynmpo-
BaHuA

KOHTpONbHLIM NOMELLEHNEM AN perynu-
poBaHWsi TemnepaTypbl MOMELLEHNIA AOK-
HO BbITb, CKOpee Bcero, bonee npoxnagHoe
nomeLLeHne AHeBHOro npebbiBaHus. B con-
HEYHbIX MOMELLEHUAX HaKonmeHne Tenna
OOIMKHO perynupoBaTbCA TEPMOCTaTHbIMU
BEHTUNSMMW.

b) C TOYKM 3peHns TEXHUKN U3MEepPEHNN
[atynk TemnepaTypbl NOMELLEHMS JOIMKEH
NpaBuUbHO U3MEPATb TeMNepPaTypy B HEM.
TemnepaTypa nomeLleHus cknagpiBaercs
n3 TemnepaTtypbl BO3gyxa U Temnepartypbl
N3Ny4YeHNs OKPY>KatoLLMX MOBEPXHOCTEN.

Henb3s ycTaHaBNuBaTh JaT4KK:

® Ha COMnHLue;

* BONM3M WUCTOYHWKOB Tenna, Hanpumep,
namn;

® Ha HarpeTblX CTeHax, Hanpumep, Hag
Tpy6amum otonneHus;

® B HMLWAX WNKU yrnax, rae Bo3gyx marno-
NOABUXKEH;

® Ha Hapy>XXHOW CTeHe;

* BOnn3n oBepen B HeoTannMBaemble Mo-
MeLweHnst (BNUsSiHNE CTOPOHHEro Xosno-
Aa)

®* pSAOM C BEHTUNALMOHHBIMK TpybGamu:
XOIOAHbIN CKBO3HSAK, BbI3BaHHbIW Haro-
pOM BETpa WM BOCXOASLLMM MOTOKOM,
MOXET 3HAYMTESbHO MOBMUATL Ha peay-
neTaTtbl UAMEPEHUN.
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7.4.2 [lpaBunbHoOe pasmMmelleHue
Hapy>XHOro AaTt4yuka

a) C TOYKM 3peHMA TEXHUKU perynmpo-
BaHUsA

B nomeLLeHnax ¢ cunbHbIM CONHEYHbIM OC-
BelleHnem cnegyet obeperaTb AaTYNKU OT
NPSMbIX CONTHEYHbIX NTy4Yen.

NonoxeHne 0CHOBHOIO NOMELLEHNSA

Pa3melueHmne Ha cTeHe

CeBep ceBepHas

BocTtok BOCTOYHas (3aTEHEHNE OT NPAMbIX
COSNHEYHbIX Nnyyen)

tOor 3anagHas (BcrneacTeMe HakomnmeHnsa Tenna
O)KHOW CTEHOWN)

3anag 3anagHas

PasnunyHoe ceBepo-3anagHas, ceBepHas

b) C TO4YKM 3peHnNsA TEXHUKN USMEPEHUN

- BblCOTa- 1-bI aTaX;

- 3aWMTUTb OT NTIOXKHOrO Tenna, T.e. He
panonaraTtb Hag OKHOM,;

- He pasMellaTb B HULIAX, a Ha yrnax
aoma.

7.4.3 lpaBunbHoe pasmMelleHue

AaTynKa nogaroLen IMHUn

a) C TOYKM 3peHUA TeXHUKU perynmpo-
BaHUA

pasMecTUTb Mocne TOYKM CMEeLUNBaHUSA
(Hanpumep, nocne cmecuTens)

b) C TOUYKM 3peHNs TEXHUKN USMEPEHUN

- BCIeiCTBME NepemMeLLnBaHns ny4ylie
pa3mellatb rnocrie Hacoca, Mo BO3-
MOXHOCTU, Ha BepTUKanobHou Tpybe;

- BCNeacTBUEe BpeMeHW 3anasibiBaHus
MOHTUPOBATb He CIIMLIKOM Y4anéHHO
OT TOYKM CMELLMBaHUS;

- KOPOTKME COeAnHUTENbHbIE naTpyo-
KA N OSIMHHbIE MNOrPYXHble OaTYUKK
HanpaBnNATb NPOTUB TEYEHUS,;

- HaknagHble [JaT4yMKM KpenuTb Ha
4yncTon Tpybe 1 TennomM3onupoBaThb.

1.2 Peaynsmopbl Onsi HU3KO-
memMmnepamypHO20 OMOrJIeHus

Mpn HM3KOTEMMNEPATYPHOM OTOMMIEHUN
HeobxoaMmo BbIOMpaTb Marnble Temnepa-
TYpHble Hanopsbl, YTOOblI AepXaTb Temne-
paTtypy TennoHocuTens paaMaTtopoB Kak
MOXHO Bbllle W, crnegoBaTesibHO, BblIOU-
paTb pagvaTtopbl MarnbiX pasMepoB. OTUM
obycnaBnmBaeTcs 3a4acTylo TPEX- YeTbl-
PEXKpaTHble MOTOKM TENnoHOCUTENS B
KOHTYype YCTPOMCTB NoTpebrneHus no ot-
HOLLIEHMIO K KOHTYpY KOTNa, Npuyém Gnaro-
NpUSTHO paboTaThb C (pUKCUPOBAHHOHACT-
poeHHbIM Gannacom. Bcreactsne aToro
AnanasoH perynmpoBaHns peryrnmpoBoYHO-
ro BEHTUNSA CYLLECTBEHHO YBENNYMBAETCS.
Yron yctaHoBku 90 ° gocTuraeTcs npu aTom
y>Xe Nnpu Temneparype, Hanpumep, 60 °C.

B MOHOBaneHTHbIX TENSIOHACOCHbIX yCTa-
HOBKax TEMNITOBOM HACOC ABNSAETCA €4UHCT-
BEHHbIM MCTOYHMKOM Tenna Heobxoanmoc-
TV B Gannace HeT, Tak Kak TemnepaTypHbIi
Hanop TEensIOHAaCOCHOM YCTaHOBKM YXe
Marn, ogHako B GMBaneHTHbIX YCTaHOBKax
TENSOBOW HAcoC ABMNSETCA OOMNOSMHUTENb-
HbIM WCTOYHUKOM Tenna Heobxoaumo
npeaycMoTpeTb y3en rmapaBin4ecKkoro
pasbeaVHEeHus.

Mpn KOMOGMHMPOBAHUN pPerynnpoBaHus
cMelmBaHMeM (LeHTpanuM3oBaHHOE) U

Crtpanuua 106



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS

CHEeIZ

ApoccenmpoBaHnem (MecTHoe C MOMOLLbIO

TEPMOCTaTHOIO BEHTUMA) 9TO MOXET Npu-

BECTU K MOBbILUEHHOMY Pa3HOCTHOMY [aB-

neHuto. CyLlecTBYOT TpU BO3MOXHOCTU

peLLeHns 3Ton Npobnemsi:

- NPYMEHEHNE NepenycKHOro Krana-
Ha,

- MCNonb3oBaHWe peryrnsaTopoB nepe-
naja gaBrneHus

- NMPUMEHEHNE HACOCOB C 3reKTPOH-
HOW peryrimpoBKOM CKOPOCTU Bpa-
LLEeHNS.

[Mpn pexmnme HOYHOrO MOHMXEHUS Temne-
paTtypbl U ManbIXx Temnepartypax nogaro-
Wwen nuHUK uenecoobpasHo MNPUMEHUTb
Hacoc C perynMpoBaHMEM CKOpPOCTWU Bpa-
LeHns.

Bo BpemMsa NOHMKEHHOrO HOYHOrO pexmnma
HaCOC MOXET NepPEKNYaTbCA Ha MEHbLLEE
yncrno obopoToB UM, cregoBaTesibHO, Ha
MeHbLUMN OOBbEMHBLIM NOTOK. Bcneacrteue
3TOr0 3KOHOMUTCS QHEPrUs.

OTonneHue c NoMoLWbIO TENNOro nosna n

TennoBoOro Hacoca

[na TennoBoro Hacoca, aKcnnyaTnpyemMoro

B MOHOBAllEHTHOM pexume, Tennootaadva

OTOMMEHUS C NMOMOLLbIO TENMOro nona mMo-

XeT perynupoBaTtbcsa cnegylowmm obpa-

30M:

* BPYYHYIO NOCPEACTBOM HAaCTPOMKU TEM-
nepartypbl 06paTHOW fIMHMM TENsI0BOro
Hacoca (cobCTBEHHO roBops, Mon cry-
XUt Bydoepom) nunm

® aBTOMaTN4ecKkn B 3aBUCMMOCTU OT TEM-

nepaTtypbl nomelieHuns. Bcrneacrteue
WHEPTHOCTW OTOMNMEHUsA TENsbIM MosioM
ANs perynupoBaHus no TemnepaTtype
nomMeLLeHnst NPUroAeEH Takke ABYXNO3u-
LUMOHHbIN perynaTop, KOTOpbIM BKIIOYa-
eTCa M OTKMKYaeTca Kommnpeccop.
LIMPpKYNSAUMOHHBIN HacoC OTOMMEeHUs
AOMMKeH, ogHako, ocTtaBaTtbCs B pabore,
4yTOOblI KOMMpPECccop TEMNmoBOro Hacoca
He BKNHOYancs CrMWKOM 4YacTo (Makcu-
ManbHO 6 pa3Byac)

C nNoMOLLbO ABYXMO3ULMOHHOIO perynaTo-
pa Ons oTonfieHnsa TEnmnbiM MOMOM OCy-
LLIeCTBUTb TakXke perynmposaHue Temnepa-
Typbl 0BpPaTHOM NIMHUN NO HaPY>XHOW TEM-
neparype.

Tennootaaya oTONSIEHUS TEMMBIM MNOSIOM
ANs OTAEeNbHbIX NOMELLEHUA COrnacoBbl-
BaeTCH peryriMmpoBOYHbIMU BEHTUISAMU pac-
npeoenuTenen KoHTypa otonsieHus. lloc-
peacTBOM KOMHATHOrO perynstopa c Ten-
NoBbIM MPMBOAOM Ha pacrnpegenuTens-
HbIX BEHTUNSAX MOXHO TaKxe perynmpoBaTtb
Tennootaayy OTAeSbHbIX KOHTYPOB OTOM-
neHunsa. C NOMOLLBK 3TOr0 MOXHO, Hanpwu-
Mep, NpefoTBpaTUTb MeperpesB nometle-
HWI, PACMONOXEHHbIX C FO)KHOW CTOPOHbI.

B ©6uMBaneHTHbIX yCTaHOBKax perynvpo-
BaHMe OTOMMEeHNs TENnbIM MOMOM AOIMKHO
OCYLLIECTBMATLCS TaK XKe, Kak Npy 06bI4HOM
oTonneHun, npuyem 6bino Gbl, KOHEYHO,
GnaronpusTHO NpPeaycMOTPETb AOMNOSHU-
TENbHO OTOMSEHME C NMOMOLLbIO HarpeBaTe-
NbHbIX NPUMBOpPOB. B Takmnx ycraHoBKax nor
NCNONb3yeTcs He B Ka4yecTBE HaKOoMUTens
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8 CneumnanbHasa apmatypa B BOOAHOM OTOMJIeHUN

8.1 Bbi6op ucnosiHumesibHbIX

JJ/IeMeHmoe

8.1.1 HasHauyeHue ncnonHuTenb-

HOro aJfieMeHTa

McnonHutenbHble
3NeMeHTbl:

cnonHutenbHble
npuBoabl:

Twunbl ncnonHu-
TernbHbIX aneme-
HTOB:

Cpepa:

HomuHanbHbIe
nasrexus (PN):
-Paboyee
naBrneHuve:

MaTtepuan:

BEHTUNWN, KpaHbl,
ApoccenbHble Knana-
Hbl

OT PYKW, ruapasnu-
YecKkun, nHeBMaTU-
YeCKUKn, anekTpoTep-
MWYECKNN, IIIEKTPO-
rmapasnmMyecKnn
TPEXX0O0BbLIE CMECU-
TenbHble N pacnpene-
nUTEnbHbIE KnanaHbl,
TPEXXOO0BbLIE N YETbI-
PEXX0O0BbIE KpaHbl,
ABYXX040OBble ApocC-
CerbHble BEHTUNN
Ténnaa ropsiyas BO-
Aa, XxnagareHT, nap:

6/10/16/25/40 6ap
HOMWHarnbHbIE [OaB-
nenus 6/10/16/25/40
6ap. [Jo Temneparypsbl
120 °C pabouve paB-
NeHnst COOTBETCTBY-
IOT HOMMWHAamNbHbIM.
Mpn Gonee BbICOKMX
TemnepaTypax gonyc-
TMMble pabouve gaB-
NeHUsi HaxoJATCsa HU-
xe PN

KpacHas natyHb RG 5
(pe3sbboBble yacTn)
cepbin vyryn GG 20
(dbnaHueBble petanu
GG 38 00PN 16)
YyryH C LLUapOBUOHbIM
rpacoutom GGG 42 fo
PN 25

ctanbHoe nutbe GS
45,500PN 40

8.1.2 OnpegeneHne napameTpoB
BEeHTU/IEW MO napameTpam YycTa-
HOBKMU

(1) - HOMUHanbHbIN 06BLEMHBLIV pacxoa
4100
(2) -Tpebyemasi pa3HOCTb AaBnEHNI

yepe3 OTKPbITbIA WUCNOMHUTENb-
HbI 3fIEMEHT NPU HOMMUHAIbHOMN
HarpysKe QWOO

Ha 3ameTky:

Ona Toro 4toObl NONyYNTb aBTOPUTET
knanaHa (BeHTuns) Boiwe 0,5, nageHune
[aBeHns B UCMOSTHUTENBHOM 3NeMeH-
Te€ NpWU ero NofmHoOM OTKPbITUKN, TO eCcTb
npv Ap,o,, BOMKHO BbITb, KAK MUHUMYM,

TakMm e 0onbLUNM, Kak B CETU pr6 C

nepemMeHHbIM MOTOKOM AP1go Z Po
(3) - nponyckHass cnocobHOCTb MCnors-
HUTENbHOTO 3fIEMEHTa
Ky<_4v
Ap)

roe:

Kv - nponyckHas CnoCOBGHOCTb YaCTUYHO
OTKPLITOro knanaHa (seHTuns), M’y Ap -
nageHve pasnexus, 6ap; ¢, - 0O6bEMHBIN

noToK, My,

(4) - MakcumarnbHbIM nepenag Aasre-
HUS Ha 3aKPbITOM WCMOSTHUTESb-
HOM 3feMeHTe (OHO 4alle BCero
COOTBETCTBYET HyNeBOMY Hanopy
Hacoca)

- Pmex Haubonbllee ponyctumoe
pa3HOCTHOE [JaBrieHue B WCMof-
HUTENbHOM 3N1EMEHTE, NPU KOTO-
POM OH elle MNMOTHO 3akpbIT
NCMONMHUTENbHbLIM MPMBOAOM
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8.1.2.1 [MponyckHass cnocob6bHoCcmMb
KnanaHa (eeHmursi) u eé ebi60p Oyoet

MponyckHas cnocobHOCTb knanaHa (BeHTU-

Ap =A
ns) npeacTtaenset cobon pacxod B My’ P = Py
npu NnageHun gaBneHust Ha knanaHe (BeH-
Tune), pasHom 1 6ap.
_ /Ap
Pacxop=¢q, = Kv - e Bbi6op knanaHa (BeHTUns) :
ABTOpUTET BEHTUNA:
A

a, = # k= q, vy

me: Ap, +Ap VAp, ’

Ap, nNageHue [aBneHus Ha Knanade
(BeHTUNE)

Ap,,, TNafeHue OaBMneHusi Ha paccMmaTpu-
BaeMOM Yy4yacTke C MNepemMeHHbIM
pacxoaom

BaXHO:

0,3<a,<0,7
npuna,=0,5

I-I pumMep: Heobxoaumo BbiGpaTb pagmaTopHbIA TEPMOCTAaTUYECKUI KnanaH

Pagnatop: @ =4,65«kBtnpun A6=20K

Pacxon TennoHocutens: g, = 4650 =200 Ny’ =0,2 my'

1163 -20 -1

YKenaemoe nageHve nasneHus Ha knanaHe Ap, = 2 klMa =200 mm. B.c. = 20 m6ap = 20-10”° 6ap
Heobxogmm knanaH ¢ NponyCcKHOM CNOCOBHOCTLIO:
0,2

_ 4.
NP 200107

Ons knanana «EPU-TS-90-E», pasamep DN 15, yrrnoson, nonyyaetcs OTKIIOHEHWE Temrnepa-
Typbl 6onee 2 K.

Kv

= 1,41

MageHwe gaBneHns CrvwKOM Masno, No3TOMY ANs OTKIOHeHus, pasHoro 2 K, npu pasmepe DN
15 Tpebyetca Kv=0,9.

OTtctoga Tpebyemoe nageHne gaBneHns:

2 2
Ap = (i) = (%) = 49,38 .10 Gap=49 mGap=4,9 k[la
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I-I puMep: HeobxoanMo BblIGpaTb TEpMOCTaTUYECKUI KranaH

[ns pa3BeTBNEHHOW CETU OTONNeHNa Heobxoanmo BbibpaTb TepmocTaTnyeckmnin knanaH (TV)
ANna paguatopa € OTKNoHeHuem 2 K , ecnn Ha krnanaHe HeobxoaMmo wu3pacxonoBaTtb
ocTaTtovHoe aaBneHue, pasHoe 20 klMa =200 mbap.

Kvs = —L» 0.2

Jr. 200107

BbibpaH: «'EPL-TS-90-Kv,», BcTaBka E
OTknoHeHune ansa BbibpaHHom BCTaBky < 2K

= 0,45

Mpy npumeHeHnn TV ¢ 6onbLen senuynHon Kv (0,6) HeobxoaMmo 4ONONHUTENBHO NPUMEHNUTL
HacTpavMBaeMble BEHTUIM Ha 06paTHOM NTIMHUM.

2 02 2
Apv:(%j :(0:6j =111.10" oap=111 mb6ap

Mpu nepenage gaBneHust Ha BeHTUNe obpatHon nuHum  Ap = 200 - 111 = 89 mbap cornacHo
anarpammbl  «TEPL-RL-5», pasmep DN 15, yrnoBoun, Heobxoauma npeaBapuTernbHas
HacTpouka V=3,5unnkKv=0,7.

I-I pUMep: TePMOCTaTHOE OCHaLLEHMe BCeX KrnanaHoB

Mmetowmiica yrnoson knanaH TS 7724 ¢ Kvs = 1,9 NONHOCTbIO OTKPbLIT U OOMMKEH ObITb
NepeocHaléH Ha TEepMOCTaTUYECKUA pexuMm paboTbl (YCTaHOBUTb TEPMOCTATUYECKYHO
FOfI0BKY) M MPY 3TOM MOMYYUTb OTKIOHEHUE, paBHoe 2 K.

q,=200m9"=02m"q"

PaHee 6e3 TEPMOCTATUYECKOIo pexnma

0,2
Apv_(m

b

2
j =0,011 6ap=11mb6ap=1,1klla
C TepmocCTaTU4ECKUM PEXNMOM:
Kv=0,6 ana2K=AX,

0,2
A, = 100(0 ;

9

2
j = 11,1 xIla

Mpn NpaBuNbHO paccyMTaHHOM HAaCOCEe W, COOTBETCTBEHHO, BbICOKOM CKOPOCTU BpaLleHus
TpebyeTcH NoBbILLEHNE AaBIEHMS:
Ap=10kla=1mBog. CT. Npy 3aJaHHOM KONTMYECTBE BOAbI.
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I-I pUMep: JOOCHALLEHNE YacTN YCTaHOBKY

Kak BMaHO 13 npeabiayLuero npumepa, BCreacTene TepMoctTaTMpoBaHus NnageHne gaBneHuns B
KrnanaHe Bo3pacTaeT A0 AecsaTuKpaTHoro. PaHee B knanaHe paguartopa, BKIIHOYEHHOM
napannenbHo, OHO cocTaBnAano 11 Mdap, 1 OH He Bbifn TEpMOCTaTUPOBAH.

CnepnoBaTenbHO, B y3re pasBeTBneHns BO3HUKaeT pa3HocTHoe aasneHne KDD =11,1-1,1=10
klMa, KOTOpoe MOXHO ApPOCCENMPOBATL, YTOObLI MOMNYyYNTb XENaemble 3adaHHble KONMyecTBa
BOAbI.

CnenyeTt BbINOMHUTL NpeaBapUTENbHYIO HACTPOWKY BEHTUNS OBpaTHOW NUMHUM Ha HOBOE

3Ha4yeHune Kv.

8.1.3 OnpepneneHne ycrnoBHOro
Anametpa (DN)

(1) - Ona Kaxgoro Tuna KnanaHa
(BeHTUNA) n gnametpa (DN) yka-
3aHbl 3Ha4YeHnda Kvs.

- Bbibupaetca Tta BenuumHa DN,
KoTopasi UMeeT HauMeHbLLEee 3Ha-
YyeHne Kvs U3 3agaHHOro 3Hadve-
HUS.

- cnepyet onpegenuTb akTudec-
Koe nageHue gaBneHus Ap,,, Npu
HOMWHaNbLHOM MOTOKE ¢, MW

y4eCTb ero B Harnope Hacoca.

2
9100

A = 100 | klMa

Pioo (Kvsj

(2) BbiboOp MCNONHUTENBHOrO NPUBO-
paa:
OPUEHTUPOBOYHO B CXEMY nogme-
LWUMBAHNSA BOASAHOIO OTOMNEHUSN
MOXHO MOCTaBUTb:
TPEXXOOO0BOM KfanaH c notepeun
aasneHunsa Ap, = 2 kla nnu 4yetbl-
PEXXOO0BOW CMecUTernb B rnpucoe-
OVHUTENbHOM ceveHnmn 1m-c”
BbIOOP TUNA: ynpaBreHus:
-OABYXMO3ULMWOHHOE, TPEXMNO3U-
umoHHoe 0...10B
pabo4yee HanpshkeHune: 230B /24 B,
Bpemsa paboyero xoga C aBapui-
HbIM YCTaHaBMMBaKOLWMM 3dreMeH-
TOM 1nu 6e3 Hero.

8.1.4 XapakTepucTuku knanaHoB

Mpn BO3OENCTBUN UCNOSTHUTENBHOIO 3re-
MEHTa Ha KJlanaH ero ceyeHne U3MeHsIeT-
cs. OTHoLEeHMe 0ObEMHOro NoToKa K ucno-
NHUTENBHOMY Xo4y OAET XapaKTepUCTUKY
KnanaHa. 34eCb MOXHO NPUHATb ¢, = Kv.

kV/KVico
s |1
)
z
=g 2
=2
W ™M
oo
oz
.
:E o
3 3
d o
v o
ox 1
HOPMUPOBaHHbLIU ’
UCMONHUTENBHLIA X0A h100
Ahvhgo Eh_f_hw

Puc. 8-1.f/luHeliHas xapakmepucmuka rnpome-
KaHus1, unu xapakmepucmuka KrarnaHa

JInHenHasa xapakTepucTuka AOCTUraeTcs B
KOPOTKOKOHYCHbIX W TapenbyaTtbiX Krana-
Hax Ao xoda, paBHoro d/4, npu onpeaenéH-
HbIX WCMOMHEHMAX KoHyca. [lpu paBHO-
NMPOLEHTHON XapakTepUCTuke BEHTUNS
NCMNONHUTENbHLIM BO3AENCTBMEM [JOCTU-
raroTcsl UsameHeHns 00 bEMHOIo NOTOKA,
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oCTawwinecd B MpPOUEHTHOM OTHOLUEHUU
Bcerga noCtodHHbIMU, HE3aBUCUMO OT TOIO,
B KakKOM TnMOJI0OXKeEHUNM Xoda OCyLecTB-
nsieTca UCNOSTHUTENBbHOE BO3AENCTBME.

k\h’kvmo‘
S
§ 1
T 2
]
o9
o =
s I
=2 y
8'2 HeonpeaeneHHbIN
T ™ | xapakrep
> - n=1
0,368
0,135
0,05 1 >
0 HOPMUPOBaHHbIN
pPMUp h/h1oo

UCNOJTHUTENbHbIN X0A

Puc. 8-2. PasHonpoueHmHasi xapakmepuc-
muka

Ha puc. 8-2 npencraeneHa 3aBMCUMMOCTb
N3MeHEHNA DYHKLNKN ONSi XapaKTEPUCTUKN

Ky _ en(h/hloo—l)
Kvyg

Mpu pa3imMyHbIX 3HA4YEeHNAX N.

B otonuTtenbHOW TexHWke yCTaHOBKW OOI1-
XHbl OCTaBaTbCs pPerynmpyembiMn npeu-
MYLLECTBEHHO B AnanasoHe Marnown Harpys-
K.

[ns atoro cneayet BbIbMpaTh KnanaHbl C
PaBHOMPOLEHTHLIMU XapakTepucTukamu, y
KOTOpPbIX COOTHOLWeHne Kv,/Kv,,, AocTa-
To4HO mano (=0,04).

[MocpencTBom nNpodunMpoBaHus KoHyca n
cefna KnanaHa MOXHO MONy4uTb 3ajaH-
HYIO XapaKTEPUCTUKY.
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CHEeIZ

8.2 Apmamypa Onsi 2udpaesu-
qyeckol 6anaHcupoeku

ApmaTypa Ansi 6anaHCMpoBKM [OOKHa
MMETb YCTPOWCTBO Ansi NpenBapuTenbHoi
HacTPOMKM TMAPaBINYECKOrO COMPOTUB-
NEeHUsi BEHTUINS 1 BO3MOXHOCTb U3Mepe-
HUsA pacxoaa.

8.2.1 bBanaHCMPOBOYHbLIN BEHTUNb
A1 KOHTYpa oToNnJIeHUA

C nomouublo 6anaHCMpPOBOYHOIO BEHTUNSA
MOXHO, WU3MEHSAs nepenag AaBneHus Ha
BEHTUIE, HAacTPOUTb OMNpeaenEHHbIN MakK-
cumarnbHbIA pacxod. OTo Heobxoaumo B
obs-aTenbHOM nopsgke, MHade CTOSKU C
ManbiM COMNPOTMBIIEHMEM nony4munu Obl
cnuwkom 6OonblUor NOTOK, BCNeacTBue
Yero CTOSIKM C BbICOKMM COMPOTUBIEHNEM
nony4mnu 6bl ero He4OCTaTOYHbIM.
CnepoBaTenbHO, C MOMOLLBIO Perynmpo-
BOYHbIX BEHTUIEN MOXHO BbINOMHATb M-
paBnuyeckoe ypaBHOBELUMBAHWE OTAENb-
HbIX OTBETBITIEHUMN.

Puc. 8-3. BamaHcupoB0OYHbIlI 8eHMUIIb,
usaomosumerb hupma « (EPLI»

8.2.2 PerynaTtop nepenaga paBne-
HUA

3apaden perynatopa nepenaga gasreHns
ABNSIETCH nogaep)XaHne nepenaga aaerne-
HWs1 KOHTYpPa Ha HACTPOEHHOM 3HAYEHUN.

Perynsitop nepenaga gaBneHus - 310 npo-
NnopuUMOHanbHbIN PErynsaTop, KOTOPbI
paboTaeT 6e3 BCnomoratenibHOM SHEPIUN.
B perynstope nepenaga gasnennsa pmvpmel
«EPL» 3apaHHOe 3HayeHune nepenaga
AaBneHns MOXeT ObITb HAaCTpoeHo beccTy-
neH4arto B gnanasoHe ot 50 go 300 mbap.
HeobxogmMmoe 3agaHHOEe 3HayeHue HacT-
panBaeTcsa BpalleHMeM MaxoBuKa U npe-
OOXPaHAETCA OT CKpyydmBaHusi OGNOKMpo-
BOYHbIM KOJSTbLIOM.

Perynstop cnegyet coeanHUTb Yepes UM-
nynbCHbIA Tpybonposog ¢ 6anaHCMpOBOY-
HbIM BEHTUNEM CTOSIKa, YCTAHOBIIEHHbIM B
nogaroLen MMHUN.

Puc. 8-4. Peeynsmop nepenada dasneHus
upmbl «TEPL]»

JInHua 1 JIHuna 2 JInHuna 3
Ah= Ah= Ah=
Iconst} const] const

AR (= I = |

Puc. 8-5. MoHmaxx apmamypsbl
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EHeIZ

8.2.3 lMepenyckHoM KnanaH

B Hebonblwux cuctemax OTOMMNEHUs U3
COOBpaXeHNn 3KOHOMWUW BMECTO peryns-
TOPOB Nepenaga AaBrieHnss MOryT ycTaHa-
BNMBaTbCS NePEenyCKHbIE KnanaHbl.

B atom cnyyae nopgawwaa n obpartHas
NMHUKN CBA3bIBAKOTCA Yepe3 NnepenyckHOMn
knanaH. Tenepb ecnu QaereHWe MoBbl-
LUAeTCca BbllLe MakCUMMarnbHOMo AaBneHus,
HACTPOEHHOro Ha MnepenyckHOM KranaHe,
OH OTKPbIBAETCHA U YacTb BOAbI U3 nogato-
Len NMHMM nogmelumBaeTcsa B obpaTHyto
nnHuio. C NoOMOoLLbI0 3TOrO KrnanaHa nepe-
nag OaBrieHMe He perynupyetcs, Ho orpa-
HuumBaeTcs. Npu NnpumMeHeHnn nepenyck-
HOro KrfanaHa npouUCXoauT MOBbILEHME
Temnepatypbl obpaTHon nuHuKU. Kpome
TOro, TEPSIETCA JHEPrusl, Tak Kak Tennas
BoOga nogawoLlen NUHUKM NOET Heucnosnb-

30BaHHON B 06paTHYO NMMHMIO, MO3TOMY B
pa3BeTBNEHHbIX CUCTEMAX OTOMNMEHUs 3Ha-
yuTeENbHO LenecoobpasHee MPUMEHATb
perynaTopbl nepenaga AaBneHus.

Puc. 8-7. YcmaHoeKka nepenyckHO20 KranaHa

8.2.4 MNpepBapuTernbHO HaCTPOEH-
Hble TepMoCTaTU4YecKkue KnanaHbl
C TepMocTaTU4Ye€CKMMU TroOJsioB-
KamMmu

TepmocTaTuyeckne paamaTopHble Knana-

Hbl Y€ MPUMOBPEnn 3HauuTenbHOEe pacn-

pOCTpaHeHNe B OTOMUTENbHbLIX YCTaHOB-

kax. OHW BbINOMHSAOT crieaytoLlmne 3agadu:

- BOCMpMHMMAOT TemnepaTypy mnome-
LLEeHMS;

- CpaBHMBAIOT €€ C HACTPOEHHbIM 3HaYe-
HUEeM;

- KOMMEHCUPYIOT BCE OTKIOHEHUS nocpen-
CTBOM U3MEHEHMS NMOOXEHNs KnanaHa,
Tak 4YToObl XXenaemasi Temneparypa no-
MELLEHMS OCTaBanach NOCTOSHHOW.

[MoHATHO, YTO Takas 3ajaya He MOXeT
ObITb pelleHa apMaTypon, a 30ecb Heob-
Xooum goporoctosawmn perynatop. [lpwu
9TOM KnanaH AOfmkKeH (PyHKUMOHMpPOBATb
KaK WCMNOSMHUTESNbHbIA 3fIEMEHT, MO3TOMY
Heob6xoaMMO yaenuTb MakcumanbHoe
BHUMaHue onpeaeneHuto napameTpos. To
eCTb, criegyeT NPUHATbL BO BHUMaHue He
TONbKO NPUCOEAMHUTENBHBIN pa3mep, HO 1
napameTpbl KaTanoXHOM AOKYMeHTaLnn.

Mpexae Bcero, cnegyeT yvyecTb, YTO Kop-
nyc KrnanaHa n YyBCTBUTENbHbIN 3NEMEHT
npeacTaBnNAT LENbHYI KOHCTPYKLMIO.
[MpepBaputenbHasi HacTporka TepMocTa-
TUYECKOro KnanaHa Heobxoauma ans Toro,
4yT06bI chanaHcupoBaTb OTAEMNbHbIE pagu-
aTopHble BeTku. Ecnu npeaBapuTenbHas
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CHEeIZ

HacTpolka TepMOCTaTUYEeCKMX KranaHoB
He NpoM3BOANTCSA, TO pagmaTopbl, pacnoso-
XeHHble 6onee bnaronpuaTHO, ByayT nony-
YyaTb YpEe3MEPHYI0 MOLLHOCTb, BCreacTene
4yero TepMOCTaTUYECKMI KranaH [OOrKeH
MOCTOSIHHO 3aKpbIBaTbCA M AManasoH pery-
NMPOBaHUSA YyMEHbLLAETCS.

Puc. 8-8. Tepmocmamu4eckue KnaraHbl

8.2.5 BbIOboOp TepmMocTaTU4eCKUX
KnanaHoB

8.2.5.1 Hoeble ycmaHoeKku

Mpun BbIGOPE pagmnaTopHbIX KNnanaHoB 4OI-
XHbl OblTb yYTEHbl TEXHWYECKME Napame-
Tpbl (KONMMYECTBO BOAbI, Nepenag nasne-
HWUSA), a TakKe CTpoUTENbHbIE OCOBEHHOCTU
(HMWwK, aKkpaHbl, pacctosHus). Onpegene-
HMe NapameTpOB KranaHa Bcerga ocyliec-
TBMNSIETCA 4Yepe3 HOMUHamNbHbIA pacxos
TennoHocuTens, KoTopbin Tpebyetca pa-
aunatopy. C aTUM 3HadYeHneM (n/4 unm m°/y)
obpalyaloTca K COOTBETCTBYHOLLEN Awuar-
pamme ornpegeneHus napameTpoB, KOTO-

MocpencTBom npeaBapuUTENbHON HACTPOK-
KW MOXHO HAcCTpPOUTb MaKCUMalbHbIA
0OBbEMHBIV MOTOK, Briarogapsa Yemy npeaoT-
BpalaeTca HeaoCTaTOMHOE UNN M3ObITOY-
Hoe cHabXeHue 1 knanaHbl MoryT paboTaTtb
B CBOEM MOSMIHOM AnanasoHe perynMposa-
HUS.

Puc. 8-9. Tepmocmamud4eckasi 205i08Ka

pas B Ka4yecTBe BTOPOro napamerpa gaet
nageHve gaeneHnsa B 6apax unm munnu-
MeTpax BoasiHoro crtonba. NageHvne pas-
neHunsa OOrmMKHO cocTaBnATb 2.....4 klMa (200
- 400 mm Bog. cT.). (MpepenbHble 3Have-
HUSA: MUHUMYM 100 MM. BOZ. CT., MakCUMyM
800 mm BoOA. CT.). B cmelwlaHHbIX ycTaHOB-
Kax (TepmocTaTU4ecKkne N pyyHble BEHTU-
nn) Heobxoanmo BbIGUpaTb pasmepbl C MU-
HUMarnbHbIM NageHMeM OaBneHus unm co-
OTBETCTBYIOLLMM 06pa3om fgenaTb npensa-
PUTENBHYIO HACTPOWKY PYYHbIX BEHTUIEN.
PekomeHayeTcs ycTaHaBnNuBaTb 3aMblKato-
WA y4acTOK C NepenycKHbIM KranaHoM
UK, ecrnim BO3MOXHO, BblbpaTb Hacoc C
perynmpyemMom CKOPOCTbH BpaLLeHUs!.
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n pumep: HoBad yCTaHOBKa C TEPMOCTAaTUHYECKUM KrarnaHoMm

paanatop c Tennootaaden 1000 BT npu AB= 20 K, pacxoq B 3TOM ciniyyae coCcTaBnsieT

g,=0,043 M°.y"

KnanaH DN 15, TS-90-E nponyckHasa cnocobHocTb Kvs= 2,3

npwv NpeaBapuTeribHOM HaCTPOMKE MONMHOCTLIO OTKPbIT

B TepMOCTaTHOM pexume Kv2= 0,9

Ap =35a
Ap =228 a

BeHTUNb obpatHon nuHum RL-5 Ne 3924, Kv> =1,9 omkpeim Ha Ap =51 [la

Pesynerar:

1. Ans otonneHna mowwHocTbo 1 KBT paamep DN 15 cnivwikom Benuk, goctatodHo DN 10, Ho Ha
NpakTUKe OH BCEro pagnatopbl MMetloLwmne ctaHaapTHoe noakniodeHne DN 15.

2. TepmocTaTU4eckmi knanaH npu 3HadeHmm Xp = 2K nmeet npubnuantTenbHO ceMuUKpaTHoOe
nageHve AaBreHns N0 CPaBHEHWUIO C NOSTHOCTBIO OTKPbITLIM KIlanaHoM.

3. BeHTunb obpatHOM NMHUK HacTpamnBaeTcs Ha 3HadeHnsa ot 51 0o 2840 MMa.

8.2.5.2 [lepeHanadka umerouwelicsi yc-
maHO8KU Ha mepMocmamu4eckul pe-
XXum

Ecnn knanaHbl nepeocHallanTca Ha Tep-
MOCTaTUYECKNA PEXUM MOCpPenCTBOM YC-
TAHOBKM TEPMOCTaTUYECKMUX FONOBOK, Cre-
Ayet obpaTtnTb BHUMaHUE Ha TO, YTO PyH-
KUMS BbIMOSHAETCH TOMbKO Torga, Korga
AnanasoH nponopumoHanbHOCTU Temne-
paTypbl MOMELLEHNST COCTaBNsieT He 6o-
nee, yem 2 K. 310 03HaYaeT, K npuMmepy, 4To
npu temnepatype 18 °C knanaH NOsHoO-
CTbO OTKPLIT, @ npu Temnepatype 22 °C
MOMHOCTBIO 3aKPbIT. X0 COCTaBMSET OKOSO
2 MM.

CooTBETCTBEHHO 3TOMY MNpW TemnepaTtype
nomewenmss 20 °C knanaH npuv HoOMU-
HallbHOM KONMM4YecTBe BOAbl OTKPbLIT Hamo-
NOBVHY.

Ana Toro 4yTo6bl NONYYNTH MNPABUIBHYIO
PEeryrnMpoBOYHYIO XapaKTepUCTUKy, Tpe-
OyloTCA OTHOCUTENBHO BbICOKME 3HAYEHUS
conpoTmeneHnin. Ytobbl Npu NpuUMeHeHnn
TEePMOCTaTU4YECKOMN FONTOBKM KOPPEKTUPOB-
Ka COnpoTMBNEHNSA BETKM Bonblue He Tpe-
B6oBanacb, KOHTYp OTOMSEHUS [AOSMKEH
ObITb paccunTaH C XapakTepUCTUKOM Kna-
naHa gna Xp = 2 K. Ecnu 310 He yunTbl-
BaeTcs, AuanasoH MpOonopunoHaribHOCTH
Oyoet Gonble M camas nydwasi TepMoc-
TaTnyeckas rornoska He 6yaet obnagatb
AOCTaTOMHOM (PYyHKUMEN perynmpoBaHus.
YnyywnTb TepMMYeckoe paBHOBECUE OTO-
NMATENBHON CUCTEMbI TOSMBKO MNPUMEHe-
HMEeM TepMOCTaTUYEeCKMX FOrIOBOK HEBO3-

MOXHO. Kpome Toro, Heobxoaumbl peryns-

TOpbI Nepenaga gaBneHuns.

lMNoaTomy pekomeHayeTcs:

a) Bce knanaHbl nepeocHallaemble Ha
TepMOCTaTUYECKNIN PEXNM credyeT pac-
cyuTaTb Ha Kv2.

b) OctatouyHoe paBneHne Heobxoanmo
3aTeM CHMMaTb nNpeaBapuUTesibHO HacT-
panBaemMbiM BEeHTUNIeM obpaTHOM nu-
HAM WU npegBapuTernbHO HacTpau-
BaeMbIM TEPMOCTATUYECKUM KIanaHoM.

c) Anga Toro 4tobbl Npu 3kcnnyaTauun He
NnoBbILWATL CyLEeCTBEHHO nepenaj AaB-
NEeHUs Ha YaCTUYHO 3aKpbITbIX paguva-
TOPHbIX KnanaHax, HeobxoanuMOo yCTaHo-
BUTb NOCMe Hacoca perynsatop nepe-
napga pasneHus. pu atom Oyayt Ha
HW3KOM YPOBHE TakxXe LUyMbl OT TE4EHUS
B TEepMOCTaTUYEeCKOM KnanaHe (OKono
20«Ma).

MNepeHanagka MMeOLWMNXCA YCTAHOBOK
[Mpyn nepeocHalleHUn BeEHTUNEN Ha Tep-
MOCTaTU4eCcKMe KranaHbl crneayeTt yyecTb,
YTO PYYHble BEHTUN UMEKT Makcumarb-
Hoe nageHue gasnenusa 1 klfa. B Hebonb-
LUMX yCTaHOBKax C ©onee HU3KMM AaBre-
HMEeM Hacoca Heobxoanmo, cnegoBaTenb-
HO, BblOMpaTb KnanaHbl C MEHbLUMM Nage-
HMWEeM JaBneHust U, COOTBETCTBEHHO, C Bo-
nee BbICOKMM 3Ha4yeHnem Kv. OTO OTHOCUT-
CA Takke K KIacCU4eCKMM CTOSKOBbIM
OOHOTPYBHbLIM CUCTEMAM, A5 KOTOPbIX Obl-
nn paspaboTaHbl creumarnbHble KnanaHbl
Tuna TS-E (TEPL TS-E).
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B pasBeTBnEHHbIX OOMbLUMX YyCTaHOBKAaX,
npexae BCero, - B HOBbIX, TepMoCcTaTn4yec-
KMe KrnanaHbl CHMXalT KONMMYecTBO LMp-
Kynupytowen Boabl NpuUBNN3NTENbHO Ha
30%, Tak 4yTto MOXHO 6e3 pucka genatb
pacyéT C NageHNeM JABMNEHMS Ha KnanaHe,
paBHbIM 4 Kl a.

[JononHuTenbHbIN Nepenag OaBlieHus,
paBHbin 3 - 4 klla, Hacoc BbloaeT Bcrea-
CTBUE MOHMXKXEHHOrO KONMyecTBa BoAbl (ec-
nn  HeobXxoAMMO COOTBETCTBEHHO HacCT-
pouTb 3aaBwkKy unu obsog). Mpu yac-

TUYHOM nepeocHalleHun (TepmocTaTu-
Yeckne M pydHble BEHTUINM) Heobxogmmo
Aenarb pacyéT ¢ MMHUManbHbIM NageHnem
AaBreHus wunu npovsBoanTbL npeaBapu-
TenbHYI HACTPOWKY PYYHbIX BEHTUMNEN.

8.2.6 BbIboOp AaTYMKOB M UX pa3mMelue-
Hue

Mpn perynupoBaHuMM TemnepaTtypbl nome-
WEeHNs TepMocTaTU4YeCcKuMun paguartop-
HbIMW KnanaHamy BaXKHO Y4uTblBaTb BO
BpeMsi BbiIOopa 1 MOHTaXa TEPMOTrOfIOBOK U
AaTYMKOB Nnapy NPOCTbIX NpaBuIl.

.f \

N\ min.200mm

min.200mm 50mm

min. 150mm

Puc. 8-10. MuHumarnbHbie paccmosiHusi om ogpaxdarouwux rnosepxHocmet 00 mepmMocmamos:

OnbITbl NOKa3anu, YTo Ans HeobxoanumMoro
OMbIBaHMUs BO3AYXOM TEPMOCTATUYECKUX
rofloBOK NPV yCTaHOBKE TEPMOCTATOB Crie-
AyeT y4yecTb Heobxoanmble pPacCTOSHUA
(cm. puc. 8-10, 8-11)

TepmocTatmyeckme aneMeHTbl CO BCTPOEH-
HbIMW AaTynMkamu criegyeT yCTaHaBnuBaTb
rOpU30oHTarbHO.

[laTunk Henb3si ycTaHaBnMBaTb Hemnocpea-
CTBEHHO Hag TpyboM OTONNEeHUs unu
BEpTMKarbHO BBEPX, Tak Kak MOAgHUMalo-
Leecs Tenno UHMUMMpoBano Obl npolecc
3aKpbITUSA, TOorga Kak TemnepaTtypa nome-
LLIEHMSI MOXKET ObITb CIIULLKOM HU3KOW.
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PerynupoBaHue u orpaHuyeHve guana-
30Ha HacTpounku. PacnonoxeHune pgatym-
KOB

TepmocTaTnyeckme 4YyBCTBUTESbHbIE arle-
MEHTbI FOCTUPYHOTCS CEPUNHO Ha 3aBofe U
OObIYHO B [OMNOSMHUTENBHON pPerynmpoBke
He Hy>XJarTcs.

TepmocTaTuyeckne ronoBKU [OOJIKHbI
NMEeTb BO3MOXHOCTb OrPaHWYeHUs Nno WH-
anBuayansHbiM noxenaHusam. Kak npasu-
no, orpaHNYMBaEeTCsa MakcumasibHas HacT-
panBaemasi Temneparypa nomMeLeHus.
BnokupoBka u dukcaumnsa Kakoro-nnéo
3a[laHHOro 3Ha4YeHnsa o3HavaeT PUKCUMpPO-
BaHHOe 3aflaHHOe 3HadeHue Ons onpege-
NEHHOro nomMeLleHns (Hanpumep: Xonnbl,
NEeCTHUYHbIE NNOWaaKM U T.4.)

Ocob6ble ycnoBusi

[NpedoxpaHeHUe om 3amep3aHus:
[lnanasoH HacCTpPoOMKM TepMOoCTaTU4eCKomn
FONOBKN UMEET B HUXKHEWN 30HE MOSoXeHne
3aWnTbl OT 3amep3aHna (OTKpbITUE MEXaY
+4°Cn+8°C).

ToyHOCMb

ToyHOCTb perynupoBaHusa ABnsieTcsa cneg-
cTBMeM Bblbopa usgenud, onpepeneHus
napameTpoB U NpUMEHeHnsa (pasmeLlleHne
1 BbIGOp AaTumka).

Fucmepesuc

[McTepesnc aTo BblpaxkeHne AN OTKIOoHe-
HUA TemnepaTtypbl, KOTopoe Tpebyertcs,
4yTOObl NPeogoneTb BHYTPEHHIO WHEpPT-
HOCTb TEPMOCTATUYECKOro KnanaHa. BHyT-
PEHHIOID MHEPTHOCTb crnegyetr nepBUYHO
OTHECTU K TpeHuto. [ucTepesnc cornacHo
EN 215 He gomxeH npesbiwaTh 1 rpaa.

UYeM MeHblle 3TO 3HavyeHue, TeM TOYHee
perynsitop.

UHempykyus:

Kaxxgomy KnmeHty MoxeT ObiTb BblgaHO
COOTBETCTBYIOLLEE PYKOBOACTBO Mo obcny-
XNBAHUIO.

CmaHdapm:

Mcnonb3ynte TOMbKO TepmocTaTU4eckue
KnanaHbl, KOTOpble COOTBETCTBYIOT CTaH-
napty EN 215.

Temnepamypa:

Ecnn BepxHAs 4acTb paguatopa OKasbl-
BaeTcs TEMION, a HMXKHASA - XONOAHON, 3TO
YyKa3blBaeT Ha XOPOLUYIO PeryrmpoBOYHYIO
XapakTepUCTUKY TepMOCTaTUYEeCKOro Kna-
naHa.

YcmaHoskKa :

PekomeHayeTcs ycTaHOBKa rpsisaeyrioBu-

Tensa Ans nogaepXaHus TennoHocuTens B

yucrorTe.

lNepeHanadka:

Mpn nepeHanagke NMEKLLMUXCH YCTaHOBOK

C PYYHbIMW paguMaTtoOpHbIMU BEHTUNSAMU

(HV) n c BHEWWIHUM ynpaBneHMeMm no noroge

Ha TepMocTaTM4Yeckne pagnaTtopHble Kna-

naHbl (TV) cnegyeT yvyecTb nNpuBegeHHbIe

HWXKE MYHKTbI.

- [nsa Toro 4tobbl B MarnbIX OTOMNUTENbHbIX
yCTaHOBKaX MOXHO 6bIno n3bexartb noc-
negywoLwen 3amMeHbl Hacoca, Heobxo-
ANMO NpUMeHUTb TV npnbnnantensHo ¢
TakoW e MnoTepen AaBneHus, Kak n B
3ameHsiemMbIx HV.

- B pasBeTtBnéHHbIX ycTaHoBKax Bce TV
cnegyet Bblbupatb ¢ 6onbwnm nage-
HMeM [faBrieHuMda. B pasBeTBMAEHHbIX
yCTaHOBKax BbICOKOE COMNpPOTUBIIEHNE
TV npeogoneBaeTcss HaCOCOM aBTOMa-
TUYECKN BCNEACTBME MEHbLUNX KOmnn-
yecTB BoAbl. [MpuUMeHeHne pasnnyHbIX
HV gaét ocnoXHeHusi Nnpyu MOHTaxe.

8.2.7 BbiGop HacocoB U LYMOO6-

pa3oBaHue
B ycTtaHOBKe C TepMOCTaTU4ECKMMM Knana-
HamMM HOMUHaNbHOE KONMUYECTBO BOAbI HE
LUMPKYNUpyeT NpakTU4eCKn HUKoraa.

Ha npakTuke nepeMeHHble pacxoabl BoAbl
nexat mexgy 100 % u 50 %, a B aKcTpe-
ManbHbIX cnyyaax ewe Huxe. K nosbiwwe-
HUIO OaBMEHNSA HaAcoca, KOTOpoe B 3aBUCK-
MOCTU OT XapaKkTEepPUCTUKM Hacoca MOXET
ObITb BOMnbLUE UM MEHbLUE, NPU MOHMXEH-
HOM 0O bEMHOM NOTOKe AobaBnAeTCs eLle u
yMeHbLUatolleecs B KBagpaTe CONpoTMB-
nexHuve cetn Tpyo6.

MpeaenbHble YpOBHU LWyMa:

[MpenenbHbI YpOBEHb 3ByKa TepMOCTaTU-
Yyecknx KnanaHoB Haxoautcss okonio 30
AB(A) n He gomkeH npesblwatbed. Ecnn
KnanaHbl B KOHTYpe OTOMfIEHUs1 3aKpbl-
BalOTCS, NMOBbILLAETCA Nepenag AaBreHus
Ha knanaHe. Ecnn nageHve gaBneHust Ha
KnanaHe npeBblllaer 2 M BoA. CT.,
BO3HMKAKOT NPOB-1ieMbl C LUYMOM.
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CuUcTtemMbl oTonsfieHus

9 Bbibop napameTpoB TpybonpoBoaoB ABYXTPYOHOMN

OnpeneneHne napameTpoB TpybonpoBo-
[OB MOXHO OCYLLUECTBUTb OBYMSI CMOCO-
bamu:

9.1 ...nocpedcmeom ebibopa
ckopocmu

OpWEHTNPOBOYHBIMM 3HAYEHMSMW 1K Bbl-
©opa cKopoCTuM crnyxar:
CTOSIKM
w < 0,8 m/c MmHUMmanbHo DN 25
pacnpeaennTenbHbie NMHUN
w<1,0m/cnoDN65
TennoueHTpanm
w=0,5-1,0m/c
NoAKIItoYeHne yaaneHHbIX paamaTtopoB
w=0,2-0,3m/c
NMHUM MarncTpanbHbiX Tpy6onposoaos
w=2,0-3,0m/c
C 3TMMKM gaHHbIMXU MOXHO BblOpaTb CTaH-
AapTHbIN AnameTp Tpy6.
C nomouwubto atoro cnocoba MOXHO onpe-
nenvTb nageHne gasnenuns. Ecnu pacyer-
HOe 3HayeHue nageHust [OaBneHus He
coBnagaeT C 3apaHee 3adaHHbIM, MOXHO

onpenennuTbe M3MEHEHHOEe Mnocre 9Toro
nageHve OaeneHus ¢ OpyrMM CcTaHgapT-
HbIM AnameTpom Tpy6.

OTOT MeToa MpUMEHSIETCA NPEeuMyLLecT-
BEHHO B pa3BETBIEHHbIX Tpybonposogax,
rae HeBO3MOXHO 3apaHee TOYHO OLEHUTb
OO0 MECTHbIX COMPOTUBMEHUI B 06LLEeNn
notepe AaBneHuUda, Kak 3Toro Tpebyer
BTOpOW MeToA,.

PacuyéT Tpy6 ansa Boabl

TpybonpoBoa, MNOAXoOsAWMKM K Hacocy u
OTXOASLLMIA OT Hero, crieqyeTt paccymTatb
Ha ero yCrnoBHbI AWaMeTp COOTBETCTBEH-
HO pacy€Ty pa3BeTBNEHHOrO TpybonpoBo-
Aa.

Ecnn passeTBnéHHoro TpybonpoBoaa Her,
TO TPeOyOLLMICS YCNOBHbLIN AnameTp Tpy-
Obl MOXET ObITb B3AT U3 HWXXE NPUBEAEHHON
anarpaMmmbl, NPUHUMAsa OOMYCTUMYK CKO-
pOCTb MOTOKa MNpu 3adaHHOM pacxoje.
Cnepyet n3beratb ckopocTen notoka 6o0-
nee 2m/c.

Ctpanuua 120



P.Sywosetu: Mapasnuka - cepaLie BOASHOrO OTOMIEHUS I'm

ol ] LA/

/ J /
LI
/

/i u// // ,// //,/

01 02 o4 07 1 2 3 458 7 10 20 30 50 70100 200 300 500
pacxog [m*/4]

S 55 555 § 48
. § 58§58 #8555 §4
N / 4
2 JAVIVAV( AV AV FaviN
i I 1/ Ji FAI I F, f f s
i ri III ¥ 1y f i
15 ij'f 7 17
IAFAN/ 1/ £14
[y i ¥ g
71 N7 A
-y (N1l WA Y 71 F
3 o JI/// [/ (fé//ﬁ /]
0B / 11/ i
gu_}' ///L"'ﬁ ! ,P/
2 o5 / | } [ ALY/
0 [
5
2
)
[&]

[~ “‘\"\-_
":R

=

i, =2

Puc. 9-1. JJuazpamma 0nsi 8bibopa Auamempos mpy6ornposodos

I-I pumMep: TpebyeTcs onpeaenuTb HOMUHarbHbLINA BHYTPEHHWUI AnaMeTp TPyObl

TpebyeTca onpeaenuTb BHYTPEHHUN auameTp Tpybonposoaa ans pacxoga 20 m>y’ npm
[lonycTUMON ckopocTu noTtoka 1,1 m/c” (cmotpm puc. 9-1)

Pesynrat: cormacHo anarpammsl nony4aem - DN 80
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9.2 ...npu npeonoJsioXeHuu o
cpedHuUX Nomepsix Ha mpeHue

OTOT MeToA Xopowo nokasan cebsi kak
METOA BbIYUCIIEHMA ANSA Pa3BETBMEHHbIX
ceten Tpy6. Hanop Hacoca saBnsetca cym-
MOV noTepb B TpybonpoBoaax:

Pp= Z (RI+Ap;) +Ap,

OHo onpeaenseTcs No KOHTYypYy ¢ Hanbonb-
WMM nageHneM [aBrieHus, Hanpumep
Yyepes paguaTop, CTOSALLMN AanbLlue BCeX.

MNpw BbICOKOM Hanope Hacoca MoryT 6biTb

MCNONb30BaHbl Malble BHYTPEeHHUe
anametpbl Tpy6 1, cnegosaTensHo, byayT
HW3KWe 3aTpaTtbl HA MaTepuarnbl, O4HAKO C
yBernmyeHnem MOLLHOCTU Hacoca pacTyT
aKcnnyaTtaumoHHble 3atparthbl. [Mpy HU3KOM
AaBrneHuM Hacoca COOTHoWeHne obpart-
Hoe. CTaBka Ha 9KOHOMUYHYIO OTOMUTENb-
HYO YCTAHOBKY NPU MUHMUMAIbHbIX 00LLMX
3aTpaTax $BMSIETCS COBEPLUEHHO Forny-
HOW, NO3TOMY AN CpedHero oTonuTenb-
HOrO KOHTypa C HOpMarbHbIMW XapakTe-
PUCTUKAMN MOXHO MOMOXUTb B OCHOBY
3KOHOMMUYHOE MnajdeHue p[AaBfieHns C
npenBapuTenbHbiM 3HadYeHnem R = ot 100
fo200MNa-m”.

Kmin

Sar,
Parur g BecTUUMW
——/

Rmax

ConpoTtuBneHune TpeHus B Tpybe

A
)
|_
©
o
|_
©
™
Skcnnyal
\_
OunameTp TpyObl

Puc. 9-2. Kpusasi 3ampam

YkasaHusi no onpegeneHuio pasmMepa
OnpeneneHne pasMepa pacnpegenuTenb-
HOW CEeTM OTOMUTENbHbIX YCTaHOBOK PEKO-
MeHOYeTCs BbINOSHATL N0 METOAY «MOCTO-
SAHHOTO NaJEeHNs AaBNEHNs».

B 3aBucuMMOCTM OT pasmepa TpyObl Mony-
yaloTCcs creaytoLve napaMeTpbi:

App - noTepun AaBlieHUsI Ha METP
Tpybonposoaa, Na/wm;
woo- CKOpOCTb B ceTn Tpy6, m/c”
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Tabn. 12-1

10 DN 80 Apg =100 Ma-m’ w=010,2500 1,09 wm;c’
ot DN 100 go DN 200 Apr= 70 Mam’ w=0T10,90 go 1,59 m;c”
oT DN 250 7o DN 500 Apr= 50Mawm’ w=0T 1,20 10 2,09 wm;c’

1) PekomeHgaummn cnegyeTr NPUMEHSTD,
rmaBHbIM O0bpasom, Ans rmaBHbIX pach-
pegenutenbHbin ceTen. OHa 6asunpyeTtcs
Ha Temnepatype Bogbl 0, = 60°C, cpea-
Hen BblcoTe WepoxoBaTtocTen k = 0,045
MM N KMHEMaTUYECKOW BA3KOCTU v =
0,475-10°m*- ¢

2) HaumeHbliasi CKOpPOCTb OTHOCUTCS K
COOTBETCTBYHLWEMY OTHOCUTENbLHO
HauMeHbLUeMy pasmepy Tpyo, Hambon-
bllaA CKOPOCTb K COOTBETCTBYHLLEMY
HanbonbLemy pasmepy Tpyo.

MaructpanbHble TpybonpoBoabi:
OPUEHTUPOBOYHbIE 3HAYEHUSI COCTaBNSAOT
okono2....2,5m/cun250....300 MNa/m.

9.3 Paboma e00ssHO20 omorl-
JleHUss nod OdelicmeueM cusbl
msxecmu (e2pasumayuoHHas
cucmema)

Qb hekTnBHOE pa3HOCTHOE AaBMeEHME:

B koTne Boga HarpeBaeTcs, a B pagmartope
cCHOoBa oxnaxagaetcsa. B kaxgon Toyke ox-
naxaeHunsa BblpabaTtbiBaeTcsa 3deKTUB-
HOe pa3HOCTHOEe [aBrieHne, Kak byato Tam
yCTaHOBMEeH HebonbLion Hacoc. MNpu Tem-
nepatypax 90/70 °C BcrneacTeue pasHoCcTH
NNoTHOCTEN obpasyeTcsl rpaBUTaLMOHHOE
AaBneHuve, paBHoe:

Ap:g'h'(pR_pV) )

9,81-(977,7-965,2)h = 122,6-h, Ma

Bbicota # B meTpax. Pacuyét ceten Tpyb
OCYLLECTBMSIETCS aHanorMyHo OTOMSIEHMIO
C HacocoM. B HacOCHbIX OTONUTENbHbIX yC-
TaHOBKax Takke OeNCTByeT ecTeCTBEHHas
unpkynaumus. OHa, OAHaKo, HaCTONbKO
Mana, 4To Npu pacyéTax BPYYHYH en
npeHebperatoT. Ecnn ot HacocHoro oton-
nexus TpebyeTtca cnocobHOCTb K aBapui-
HOW LIMPKYNALMN, TO Heobxoanmo obpaTtntb
BHUMaHME Ha MpaBWIbHYKO NpoKnagky
Tpy6. Mpn aTOM YyCTaHaBNMBaeTCA nageHne
aasnenuns R = 25 - 30 Na/m. CkopocTb BOAb!
okoso 0,3 m/c.

BHyTpuaTaxHble OTOMMEHUS C HEU3O0NHU-
poBaHHbIMU TpyOGamu:

Paguatop ¢ cambiM ASIMHHBIM KOHTYPOM
notoka obnagaer, BcneacTeve noTepu
Tenna B Tpybax, Takke MU HambonbLMMm
rpaBUTaALNOHHBLIM YCUNMEM, NO3TOMY AJIS
HEero MOXHo npuHATL R = 1,5 - 2 lNa/m.
MoaoBHbLIX YCTAaHOBOK U3 3HEPreTUYeCcKmnx
coobpakeHnin BcneacTBme nioxon BO3MO-
XXHOCTW perynnupoBaHus crieqyeT nsberatb.
B ycrtaHoBkax, paboTarowmx nog Aencr-
BMEM CUIbl TSDKECTM, Cregyetr MOHTMPO-
BaTb pagmaTtopHble KnanaHbl C Marsbim
nageHvem paenenHunsa (Hanpumep, MEPLL-
TS-E)
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9.4 Pacyém y4yacmkoe cemu,
MPOJIOKEHHbIX napasifiesibHO

9.4.1 3aKkoH rugpaBriM4eckoro
ypaBHOBeLUMBaHUS

MoTepu AaBneHust Ha yvacTkax ceTu, npo-
NOXEHHbIX MNapannenbHo, AOMKHO ObiTb
BCerga oguHaKoBbIM.

(CpaBHuTE C 3aKOHOM 151 ANEKTPUYECKOTO
TOKa)

OcTaToyHble pa3HOCTHbIE AlaBNEHUA:
[Mocne ToOro kak onpegeneHbl pasmMepbl
camblX HebnaronpuUATHbLIX y4acTKOB, pac-
CUMTBIBAKOTCA OCTarnbHble MNOOKITHYEHUS.
MMycTb, Hanpumep, Heobxooumo onpege-
NUTb pasmep BETKU, NpurieraroLemn K Haco-
cy.
B Touke oTBeTBNEHNA MeXay nogaroLLen u
obpaTHOM NUHMAMW OENCTBYET MOSHOE
AaBneHne Hacoca 3a BblYETOM [aBrieHMs,
YK€ N3pacxogoBaHHOMO 40 OTBETBIIEHUS, =
ocTaTo4yHOe pa3HOCTHOe AaBreHue, unm
Ap y3rioBoe pa3HocTHoe fgasneHune (KDD)
OHo B6epeTtcsa onga pacyéTa Tpybbl B OTBET-
BNeHUn (NpeaBapuTeribHoe 3Ha4YeHue):
a-(KDD - p,)

[
B pmaHHOM crniyvyae B kadyectBe [ cnegyet
B3ATb ANIMHY TPYO OT TOYKM OTBETBEHUNA A0
cnegylowero paguatopa M obpaTtHo [0
NPUCOEANHEHNS.
CHayana mcxogaT M3 OLEHKWM, HaCKONbKO
BbICOKa NPOLEHTHasi 40N CONPOTUBIIEHUS
Ha TpeHue B Tpybe B obLien notepe Aas-
nexHus.

R =

OpueHTUpoBOYHaA BenuYuMHa [Onn B

0ObIYHbIX yCTaHOBKaX::

* MarucTpanbHble NUHUN: TPeHne B Tpy-
6ax - 90 %, MeCTHble CONPOTUBNEHMUS -
10 %, R-1=0,9.py;

* Xusol 0oM ¢ omornumesibHoU ycmaHo8-
Kou: mpeHue 8 mpybax - 67 %, MeCmHble
conpomueneHusa-33 %,
R-1=0,67-pyes = 2/3 Py

* mennoueHmparnu. mpeHue 8 mpybax:
10 %, mecmHbie corpomueneHus: 90%,
R-1=0,1-pyes

ConpoTusneHve cneuunansbHo apMmaTypsl,
HanpuMep, PErynmpoBOYHbIX BEHTUNEN, p,

onpeaensietca ns KDD.

Onpegenenne pasmepoB Tpy6 y4acTkos,
NPONOXEHHbIX NapannenbHo, MOXHO Hau-
TN Ha OCHOBE CpeaHero npeaBapuUTenbHOro
3HavYeHus R n tabnuuy TpeHna B Tpybax.
Bcneactemne ToOro, 4to guametpbl Tpy6
nmeroT rpybble rpagaummn  HekoTopble
pasmepbl Tpy6, Hanpumep 3/8“ n 8x1, npu
NOOKMIOYEHUN pagnmaTtopoB MNPUMEHNATb
HeXXenaTtenbHO, COXPaHSETCS OCTaTO4YHOe
AasneHue p,. [Ona Ttoro 4tobbl JOCTUYL
nNpuBeOEH-HOrO BbIlE TMAPABIMYECKOrO
3aKoHa, crne-AyeT CHATb OCTaTO4YHOE
AaBnNneHWe npefBa-puTenbHO
HaCTPOEHHbIM BEHTUNEM.

[MpeaBapuTenbHas HacTpownka:
CneuunanbHbIMW KIlO4aMW BEHTUSIM HACT-
panBalTCa Ha MaKCcUMaribHOe OTKPbITUE,
UNN HA MUHUManbHOE NageHne AaBreHus.
BosHukalolee npu aToOM MNOTepto Aasre-
HUS [OOMKHO COOTBETCTBOBATb OCTaTOM-
HOMY JaBfEHMIO.

BbinonHeHHaa ogHaxabl npeaBapuTenbs-
Has HacTpouka (VE) He JormKHa N3MeHATb-
CS PY 3aKPbITUM NN OTKPBITUN BEHTUNS.

'mapaBnmMyeckoe ypaBHOBELLMBAHME:
Cuctembl Tpyb cnegyet ypaBHOBELUMBATb
Ha hakTuyeckme pacxodbl Bogbl. YpaBHO-
BelMBaHMe cuctembl Tpy6 Ha 3agaHHble
pacxogbl MOXHO OCYLLECTBUTb TOSIbKO U3-
MepeHueMm pacxoga. [1ns atoro B Tpy6o-
NpoBOAE BETKM crneayeT yCTaHOBUTbL ap-
MaTypy C M3MEPUTENbHbIMW HUNNENSAMM,
Hanpumep, 6anaHCUPOBOYHbIE BEHTUNU
MEPU LWTpémakc-GM wmnu npu Hanuuuu
BO3MOXHOCTEN W3MepeHUs pacxoga
LUTpémakc-M.
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9.5 Cemb mpy6onpoeodoe npu
3adaHHOM Hacoce

Ecnu Hacoc 3agaH 3apaHee, Hanpumep, ra-
30Bbli HACTEHHbIA KOTEN C BCTPOEHHbIM
HacocoMm, TO pa3mepbl ceTn Tpybonposo-
OOB crneayet onpegenuTb Tak, YToObl
MakcMMarnbHO UMeloLeecs AaBrneHue Ha-
coca He 6bIno npeBbileHo. Pasmepbl cetu
TpyOONpoBOAOB ONpeaensATcsa No NpeaBa-
putenbHomy 3HadeHmto R (vorl.R).

vorl R = & APp

K
roe:

Ap, - Hanop Hacoca (B rasoBbIX KOTNax vaLue
Bcero okono 2 m BoA. ct. = 20 klMa), kMa;
Ly - ANIMHa KOHTypa OTOoMneHus yepes
cambIl yoaneHHbI paguaTop, M.

9.6 lNoamanHbIU Npouecc npu ori-
pedesieHuUuU pasmepoe omonu-
mesibHOU cemu C UUPKYJISIUUOH-
HbIM HACOCOM

OTaenbHble aTanbl NPOEKTUPOBaHUS MOTYT
OblTb BbINOMHEHbI COrMNAacHO NpuBeaEH-
HOMY HWXe nepe4vHo. OpuruHansl H
hopMynapoB HaXoOASTCS B MPUIOXKEHUN.

1 OnpepeneHue HeobxoaMmMoro Harnopa

Hacoca

CxemaTnyecku xoq npouecca MOXHO B3ATb

n3puc. 9-5 (ctp. 127).

* dukcaumsa yy4acTkoB B ceTu Tpybonpo-
BOLOB

* OnpegeneHne HarpyskM y4acTKOB B
BaTTax UNu B Kr-C' M3 pacyéTa nosepx-
HocTeun Harpesa (dpopmynsip H104). MNpwu
3TOM cregyeT paccyMtaTb MacCOBbIN
NOTOK ¢,, C haKTU4YecKMMm TemnepaTyp-
HbIM HaNOpPOM B paguaTtope.

* 3admkcupoBaTb CpeaHUN KOHTYp OTOnM-
neHunsa n 3aHectn B Tabnuuy H 105 gnnHbl

Tpy6.

* [ina aTOro KOHTYpa OTONIEeHnsa onpeae-
nawTCA AMameTpbl Tpyb COo 3HavyeHuem
R=100...150 Ma/m.

* B Tabnuue H 106 onpenenstoTtca 3Have-
HUSA CONPOTUBMEHUN U NepeHocAaTca B H
105.

* B tabnuuy H 105 3aHOCATCA 3HAYeHUs R
n w n3 Tabnuubl “TpeHns B Tpybax’
(npunoxeHue).

* Buiuncngerca cymma R-l+p. = notepwu
AaBIEeHNs Ha yvacTKe.

* [MoTepu pgaBneHust B yCTaHOBKe (MoTpe-
Gutenbckui KoHTyp) lMa aBnsercsa cym-
MOW 3Ha4YeHUN R - [+Ap,

* Ina onpeneneHus GanaHCUPOBOYHOIO
BEHTUISI HAYMHAIOT, Kak ONMCaHO BbILLE, C
pacyéTa y4yacTKOB C MepeMeHHbIM pac-
X04OM (Hanpumep, KOHTYp KoTna mnpwu
perynMpoBaHun CMeLLInBaHeM) p, <p,

* CyMmma, BHECEHHAsA B KOSIOHKY, Ap OaéT
TpebyembI HaNop Hacoca paBHbIN NoTe-
pe AaBreHus B yCTaHOBKE p , MIOC
noTeps OaBfneHWa Ha ydacTke C nepe-
MEHHbIM PAcX040M p, NAOC NoTeps Aas-
NeHns Ha perynnpoBOYHOM(HbIX) BEHTU-
ne(sax) p, T.e.:

Pr=DP4stTDPpTDy

Puc. 9-3. [Juaepamma OaerneHusi
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2 PacyéTt yacten ceTtu, NMPONOXEHHbIX

napannenbHo

CxemaTmyeckun xon npouecca MOXHO

B35Tb U3 puc. 9-6 (cTp. 128).

®* OT KOHEeYHOM TO4YKM 0DO03Hau4uTbL Ccrie-
AYOLWY MNPOJSIOXEHHY OTBETBUB-
LIYOCA 4YacTb CeTM U 3aduKCMpoBaTb
Y3MNOBYIO TOYKY.

* [lenctByoulee y3noBoe pasHOCTHOE
nasneHve (KDD) 3agaHO y4yacTkom C
yXXe onpeneneHHbIMn pasmepamu.

* Boluncnnte npeaBapuTenbHOE 3Hade-
HVIeR _a-(KDD - p,) onaoTteBeTs-

= D

NEHHON NUHMK (NapannenbHasa NMHUS)
npwv /, = obwas annHa Tpy6 3agaHa.
* MNocne aToro, Kak u BbilWe, onpeaense-
TCA haKTUYeCKme NnoTepu aBneHns
Ap =R 1+ Apy.
* OcraTtoyHoe fasnenve Ap, =KDD-p,,,.
* MNoTepn OaBreHus Ha HacTpavBaemMoM
BEHTUNEe Npu Ap,=Ap,

AP

APo

HacTpoilka

KDD

\ 4

E( Q ,.||'| + Z) &Pru

OcraTto4Hoe faenexue =
APvtat — npeasapuTensHas

MpumevaHwne:
a) Jlydywe, ecnu onpegenutb Ap,,.,
notepu 6e3 BeHTUns.
b) Ecnu Ap,> Ap,, To amameTtp TpyObI
cnepyet yBenu4inTb.
Ecnn Ap, < Ap,, TO AvameTtp TpyObI
cnefyeT yMeHbLUUTb.

[ns cnegyrollen oTBETBNIEHHON YaCcTU CETU
cHoBa onpegensietca KDD = noTtepu
AaBrneHns y4acTKOoB, Y>Ke pacCYUTaHHbIX B
1), 1 pacy€T NpoaoImKaeTCs, Kak onucaHo
BbILLE.

Ha puc. 9-4 rpacudeckm npencraBneHsbl
COOTHOLUEHUS AaBNEHUN.

Puc. 9-4. OcmamouHoe daeneHue npedsapu-
meribHOU HacmpoUKU 8eHMUIIS
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Onpenenexve
pasMepoB
camoro Cxema
Hebnaro-
NPUSITHOIO
KOHTYypa

A

\ 4
Mpensapu- [MapannensHo
TenbHoe pacronoXXeHHbIN KOHTYP
3HayeHne R oTOonsSIeHNA
v
»  [Ouametp J
) Y3noBoe
pa3HOCTHOEe
v nasneHue (KDD)
OctartoyHoe
naBneHue

Bbibop
BEHTUNS

\ 4

MpenBaputenbHas
HaCcTponKa BEHTUIISA

Puc. 9-5. Cxemamuueckuti paboyuti npouecc ornpedernieHus napamempos OMmorieHuUs
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Cxema cetun

A 4
Onpegenntb

O0603HaYnTL

y4acTKu

A

MeCTHble
conpoTuBIe-

Onpepenntb

v

OJMNHbI y4aCTKOB

13 npenBapuTenb-

HOIo NpoOeKTnpo-

HIA BaHUS
pynnuposa-
H% OTOFT'II/ITe- OnpepennTb
NbHOI Harpys- »|pynnuposaH1e Heobxoanmble
knu Temnepa- ! ——p| paavaTopoB pacxodbl Ha
TYpHOro — pagmaTtopax
Hanopa nu-
HWUIA
| | «—0
Temnepatypa KoHcTpyK- PagnatopHbie Pacuér cetn 0
BOAbI TUBHbIA TUMN | | perynnMpoBoOYHbIe |,
OTOMUTENBHOMN pagnaTopos 1 3aropHble
CUCTEMbI BEHTUNMU
I
A 4
< Camblin HeD- Matepuan
3apaHHoe naronpuAT- Tpyo,
3HavyeHne HbI KOHTYP MUHUMarbHbIe
Hacoca oTONnMEeHNA 3HaYeHus
anameTpa
OKOHOMUYHOE TPYyo
3HayveHue R = 100
Y 200 Ma/m
Pabouas Touka
Hacoca npu
MOSIHOW Harpyske

Puc. 9-6. Cxemamudeckul paboyul rnpoyecc pacyema cemu rnapanniesibHO rpofioXXeHHbIX y4acmKoe
8005IHO20 OMOMNIEHUS
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9.7 PaduamopHbie pe2ynupoeoy-
Hble eHMUJIU U mepMocmamal|

BeHTUnu n TepmocTathl AOMKHbI YAOBMET-
BOPSiITb CrieaytoL MM TpeboBaHmaM:

MpucoeanHUTENbHbIE U PETYNIMPOBOYHbIE

ANeMeHTbI: (KpaHbl, BEHTUNN, 3a0BUXKN)

* nérkoe 1 BbICTPOE perynupoBaHue;

* MaTepuan MaxoBuKa UNn pyvkn SOIHKEH
ObITb TENNTOCTOMKUM U C Maron Tenno-
NPOBOAHOCTLIO;

* HagEXHOE 3annpaHne 1 xopoLuas repme-
TUYHOCTb;

® YNIOTHUTENbHbIE MOBEPXHOCTU C BbICO-
KOW YCTOMYMBOCTBLIO K KOPPO3UKN, Mexa-
HUYECKUM M TENMNOBLIM BO3AENCTBUAM;

* XOPOLUNIN JOCTYN K YNSIOTHUTENbHbLIM MO-
BEPXHOCTSIM U carnbHUKaM;

® BO3MOXHOCTb JI€rKOo 3aMeHbl OTAenb-
HbIX YacTen

McnonHuTenbHble aneMeHTbl NMOBEepPXHOC-

Tel HarpeBa [JOIMKHbl [OOMOMHUTENBHO

yOooBNeTBoOpATb cneaywowmm TpeboBa-

HUAM:

® NOBOPOT MaxoBMKa [OSKeH [JaBaTb
NponopLUMOHanbHbIA (OTHOCUTENBHO MO-
LLHOCTK) ahbheKT ApoccennpoBaHnS;

® UCMOSTHUTENbHBLIN 3NEeMEHT OOSPKEH CO-
aepxaTtb npeaBapuUTerbHY HaCTPOUKY
COMPOTUBMEHNS, KOTOpas MOXET ObiTb
nerko ocylecTBieHa nepcoHanom MOH-
TaXXHOM OpraHn3aunu.

Ha puc. 9-7 npegcraBneHbl pasfvMyHble
BMAbl NMOAKMIOYEHNA KOMHATHbBIX paguaTo-
poB C MoMmowbi apmaTtypbl GUPMBbI
«FEPL»

~ AS-T-90 FEPLI-VTAUNI

MRS <

FEPL]
VUA

el .

3033

R[]

??% AWAT35

Puc. 9-7. PaduamopHasi apmamypa 0nsi 08yxmpy6Ho20 omoriieHus
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Ha puc. 9-8 nokasaH pagnaTtop Co BCTPOEH-
HOW BEHTWUNIbHOW BCTABKOW U rapHUTYpOM
NOAKMOYEeHUSA ANsa ABYXTPYOHOM CMCTEMBI

g=Tame= (111011000

Puc. 9-8. lNodkntoyeHue paduamopa co 8CMPOEHHOU 8EHMUIIbHOU 8cmaskoli U 2apHUMypoM MoOKITHOYEHUST
051 08yxmpy6Hol cucmembl omorneHus
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CHEeIZ

9.8 Pacnpedenumenu u KoJlJiek-
mopsbI

OHu cnyxaT [na LUeHTpanu3oBaHHOroO
pa3MeLLeHNsi HECKOMbKUX YCTPOWCTB MOT-
pebneHnsi. ATo MoryT BbiTb KOHTYpbl OTO-
NMAeHns B MOy Wnv oTAenbHbIE MOAKMHO-
YeHus paanaTopoB Mo fy4eBON CUCTEME.

Ha pacnpegenutene ycTaHaBnuBaloTCs
cneunanbHble BEHTUNW UK perynupyemble
BCTaBKM A5 KAXO0ro KOHTypa OTOMfeHMs C
uenblo perynupoBaHus pacxoga BoAbl,
Hanpumep, « TOPmeter» (TonmeTp) (puc. 9-
9).

TonmeTp ycTaHaBnuBaeTca Ha cobupae-
MOM KOJINIEKTOPE W CRYXWUT ONS Py4-HOW
HacTpOViKM pacxoaa BoAbl. BpaleHu-

Puc. 9-9. llImaHeoenili pacripedesiumerns ¢
monmempamu

PacnpepenutenbHas cuctema
PacnpegenutenbHasa cuctema 310 OBYXT-
pybHas cuctema, B KOTOPOM KaxAabln
paguaTtop noAkr4aeTcss Henocpenct-
BEHHO K pacnpegenurento.

€M TornmMeTpa HaCTpanmBakoT pacxoa 1 ero
MOXXHO onpeaennTb C NOMOLLbHO LLKarbl.

PasnuyatoT WTaHrosble 1 KOMMAKTHbIE pac-
npegenuTenu (KoNnNekTopsbl).

LLitaHroBble pacnpegenuTenu WnsrotaBnu-
BalOTCA M3 NpeccoBaHHOro npoduns u
TakuMm 00pa3oM MOryT W3roTaBnMBaTbCs
nOoN ANUHLI.

KomnakTHble >xe pacnpegenutenu oTnu-
BaloTCA W, TakuM 06pa3oM, MMEIT BMOSHe
onpeeneHHoe YMCno BbIXOAOB U BXOOOB.
N3MEHUTb 3TO YNCINO MOXHO TONbKO NyTEM
BKPY4YMBaHUS JOMONMHUTENBHOIO aHanormy-
HOro pacnpegenuTensi..

Puc. 9-10. KomnakmHbit pacripedenumerib
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EHeIZ

oTonsfeHus

10 OnpepeneHue pasmepa Tpydb oAHOTPYOHOro BOASIHOroO

Pagnatopbl nogkrno4alTcsi CO CTOPOHbI
nogawmowen n obparHon NMUHUN K OOHOW M
TOW e Tpybe. B cncreme ¢ 3amblkaoLmnm
yyacTkom (Barnacom) 4epes pagumartop
npoTeKaeT YacTU4HbIN MOTOK. B cucteme
NPUHYONTENBbHOrO MNpPOTEKaHUa 4epes
NMOBEPXHOCTM Harpesa, Hanpumep:

KOHBEKTOpbI,

NANHTYCHOE OTOMSIEHNE,

HaCTEHHOE OTONNeHNe,
Hanpaensetca 100% Bogbl KOMbLEBOro
yyacTka TpyOHOM pa3BOaKM.

Ana nydwero oTnNUYMs TemnepaTtypbl B
konbLe 6yayT obo3HayaTbCcsa Kak 0, a TeM-
neparypsbl B pagnaropax Kak t.

Pacyét oxeaTblBaeT rmapoanHamuyeckyro
N TennoTexHMYeckyl 4actu (pasmepbl
NOBEPXHOCTEN HarpeBa B 3aBUCMMOCTU OT
pacnonoXxeHns W nepenaga Temnepa-

Typbl)

10.1 OdHompy6HOEe omornsieHue 8
cucmemax c 3aMbiKaroWum y4ac-
mkom

FopusoHTanbHaas oaHOTpybOHasa cucTte-
Ma C BEpPXHMM pacrnonoxeHuem nogaro-
Lwen noaBoaKuN

OpHoTpybHas cuctema C KOpOTKO3aM-
KHYTbIMW y4acTKaMy NPUMEHSIETCH KaK B
CTapbIX MOCTPOMKaX, Tak U B HOBbIX, Kak
BHYTPUaTaXXHoOe oTonsieHne. E€ MOXHO
Takke pekoMeHAoBaTb MPU Hanuyuu pas-
NNYHBIX 30H oTonneHnsa (puc. 10-1).

[lpenmyLiecTBO:

- 9KOHOMUS TPYO;
BCcreactene paboTbl PerynmpoBOYHbIX
BEHTUNEN pagnaTopoB KONM4ecTBo 060-
POTHOW BOAbI OCTAETCHA NPUMEPHO MoC-

- TOSIHHbIM;

- HEeTNPOEMOB B MOy U NOTOJIKE;
camasi npocrtad W pgelleBasi cucrtema
TPy60onpoBOAHOrO OTOMSIEHNUS.

HenocrtaTtku:
TpebyeTca 6Gonee BLICOKOE [aBrieHue
- Hacoca;
3aTpyOAHUTENBHO perynMpoBaTtb Ha Mec-
T€ MOLLHOCTb HarpeBa OTAENbHbIX pa-
anatopoB. MoXHO perynupoBaTb, Yalle

BCEro, N1Lb YCIOBHO.
OnpepeneHue pasmepoB
OCYLLECTBIISETCA TPEMA MeTogaMu:
MpnbnusantenbHbIn MeTon «MeToa

2 PanxoBa» (Reichow)

Pacuét no «dgopmyre ypaBHOBELLU-

3 BaHuA»

padmyeckun meton no XenbMmkepy
(Helmker)

B kaxgom cnyyae OmMKHO ObiTb BbINOM-
HEeHO paBHOBecue [Ansa napannensbHo
BKIHOYEHHbIX CONPOTUBIIEHUN.
MopaBnuyeckoe paBHOBECME MOXHO
nerko Hantu no puc. 10-1.

PacnpeneneHve Bogbl ycTaHaBnmMBaeTcs B
cooTHowweHun 50/50 %. Ha aty gnarpammy
no XenbMmkepy ObinNn HaHECEeHbl NageHust
AaBMNEeHNN B KOPOTKO3AMKHYTOM y4yacTke B,
n B paguaTtope c BeHTunem B,, npu 50 %
obopotHon Bogbl. OTcioga nonyyaetcs
TOuKa nepeceyeHus obenx xapakTepucTuk
ceten Tpybonposogos (napabornbl) B,,.
dakTu4eckn Yepes paguaTop npoxoauT
18 % oT konuyecTBa BoAbl. Tak Kak 3TOro
CMNULLKOM Marsio, B KOPOTKO3aMKHYTbIN yya-
CTOK HeobxoAuMMO BCTaBWUTb AOMOSTHUTE-
NbHOE COMpPOTUBNEHNE, COOTBETCTBYHOLLEE
B, - Bx. [pn aToM Xernaemoe pacnpegere-

Hue 50/50 % pocTturaercs.

Apvad

Aptat B,

Apx / " —»

0 25 50 75 100G g6]
18%

[LJm Q- -

Puc. 10-1. l'udpasnuyeckoe pasgHogecue
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CHEeIZ

Mo anarpamMmmMme ypaBHOBELLUMBAHUA MOXHO
paccynTaTb ypaBHOBeUJI/IBa}OLLlI/Iﬁ pa3HOCT-
HbI NOTOK BOAbI .

A
Ap [Ma] AQm

g —

= \pH

Puc. 10-2. Juazpamma ypasHogewlu8aHUsI

MoTeps oaBneHns B ogHOTPYOGHOM oTOMKU-
TEeNbHON cucteMe NpubnuanTenbHo B 2-4
pasa Gonblwe, 4em B OObl4HOM cUCTEME
OTONSIEHUS, MO3TOMY, HA4YMHAA C MOLLHOCTU
okorno 10...15 kBT, Heobxogumo pgenaTb
pasgeneHne Ha ABe 30Hbl OTOMNSIEHNSA Un
6onbuwe. MNpn 3TOM NOTEPU OABNEHUS B OT-
AerbHbIX 30Hax OTOMMEeHUst AOIKHbI ObITb
ogMHakoBbiMU. Bcneacteme craHgapTHbIX
pa3MepoB BEHTUIMEN NPU Pa3HOCTU Temne-
patyp 15 K Ha kagon BeTKe MOXHO MOAK-
no4YnTb He bornee 6 - 8 KBT.

Mpn Bonee BbICOKMX MOLLHOCTSX KOSbLO
AensaT Ha aBa unmn 6onee KOHTYpPOB (pwc.
10-3).

YpaBHOBelLUMBaHWE OaBneHUn B OTAENb-
HbIX KOHTYpax ocyllecTBrnsiercs Yepes 6a-
NaHCMPOBOYHbIN BEHTUIb BETKM (CTOSIKA).

BeTka 1

BeTKa 2

Puc. 10-3. YpasHogewusaHue 0asneHus

peeyriupo8oYHbIM eeHmMuriem
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Pacy€T KoHTypa oTonneHus:
Tpebyemoe KonmnyecTBOo BOAbl B KOMbLE
BbIYMCNSAETCS MO MOLHOCTM KOrbLa:

m - D,

c®, —0;),

npuy4ém Aans Toro, 4YToObl oObecnevnTb
OnaronpusTHbIA pacyéT NOBEPXHOCTEN Ha-
rpeBa, TemnepatypHasi pasHOCTb AOSHKHA
coctaBnaTb okono 10-15 K. anee cneny-
eT BblbpaTb HE CMMLIKOM Manyk CKOpPOCTb
BOAbl, TaK KaK MHa4e 370 NpmBeno bbl K crin-
LLKOM MariloMy MOTOKY TENSOHOCUTENS Ye-
pes3 pagmatop. Bcnegcrteme atoro Heobxo-
Anmas noteps AaBrfieHUs1 Ha KOPOTKO3aM-
KHYTOM y4yacTke cTtana Obl CIULWKOM Ma-
nown. lNpu ckopocTn BoAbI Bbilwe 1 M/c noaB-
NALTCA, Npaeaa, AONONHUTENbHbIE LLYMbI
noToka.
[MoaToMy XenaTenbHbIM ABMSETCA pacyeT
co 3HayeHuamm w=1m/cn R=100 Na/m.

EcTb BO3MOXHOCTb ypaBHOBELLUMBAHUSA Aa-
BMNEHUS PErynMpOBOYHbIMU BEHTUNSAMM KO-
nbua, HaxoOsWMMUCA Ha pacnpenenuv-
Tene.

Mpoknagka TpyO MOXET OCyLLeCTBNATLCA
Kak B rOpU30OHTarlbHOM, Tak U B BepTUKarb-
HOM HanpasneHun. [lpu BepTUKaNbHON
npoknagke Tpyb6 BO3MOXHO KaK HWXKHee,
TaKk U BepxHee pacnpegeneHne, a takke
KoMOUMHaLmns obounx.

Mpn ropusoHTanbHOM npoknagke Tpyod
YacTo HeobxoauMbl nepexodbl Noa ABe-
psmn. [1ns Toro 4toObl NONY4YUTL XOpoLUee
perynupoBaHve MOLLHOCTM Harpesa, pas-
HOCTb TemnepaTyp cneayeTt BblbpaTb Kak
MO>XHO bonbLue.

MpeumywecTBa ropuMs3oHTanibHOM Npo-

Knagku Tpyo:

- BO3MOXHO MO3TaXXHOE PaCMofoXeHne un
perynmpoBaHue (M3MepeHue);

- Mano nepeceyeHun TpybonpoBoOoB C
NMOTONOYHLIMU KOHCTPYKLMAMM;

- obneryaetcs perynupoBka OTOMSEHNS
30aHuS.

[Mpy HanMuum BCTPOEHHOrO Hacoca, Harn-
pumep, B rasaoBOM BoAoHarpesartene (KoT-
ne), cnegyer NpoBepuTb, AOCTATOMHO 5N
nMetoLeroca gaerneHusi Hacoca (paboyas
TOYKa YCTaHOBKM), Hanpumep, TepmMobrnok
AAET OCTaTOYHbIN Hanop AN NOLKMHYEH-
HOro KOHTYpa, paBHbln 25Kl a.

MageHve gaBneHus B KOHTYpP€ BbI4YUCITAET-

cs1 no popmyrne:

Ap=R-1+Ap,+Ap,

roe:

R -nepenap gasnenus =f(m,D), Nam™; [
- OnvHa Kombla, M; Ape - nageHve Oas-
NEeHns1 Ha MECTHbIX COMpOTUBNEHUsX, [a,
Ap, - NageHwe [OaBneHUs Ha BEHTUNSX,
Ma.

pw’

2

C npumMeHeHMeM cneumarnbHbIX BEHTUNIEN
onpeaensitoT npeaBapuTenbHoe 3HaYeHue
R ans Bbl6opa Tpy6bl KONbLEBON MMHUN.

a(Ap—Ap,)
[

Ecnn 3apgaH Hanop H UMPKYNSLMOHHOIO
Hacoca, TO npeaBapuUTeEnbHOE 3HayeHue
paBHO:

App=C

vorl-R =

vorl - Rzﬁ

21
ecnn 50 % yxoguT Ha MeCTHble CONnpoTUB-
neHus.

Bbi60op noagkntovyeHns paguaTtopa

Ana Toro 4toOblI CpegHaAa Temnepatypa
paguartopa He onyckanach CMLLKOM HU3KO
N BCNeAcTBME 3TOro HegocTarollas MOLL-
HOCTb TEeNnsI00TAa4YM ocTaBanacb Kak MOX-
HO MeHblUel, pas3HOCTb TemnepaTyp pa-
anartopa [OSKEH COCTaBMATb OKOMO
AO,=0,-0,, = 15K

YKenatenbHoe COOTHOLLEHWE MOTOKOB BO-
Abl:

quK:(DHK ¢ (0, _eRR):
q R ED e AB
cDHK' (GV _eR)
ZcDHK' Aer

[MoToK BOAbI Yepes pagmartop:

Ha ocHoBaHuM ypaBHeHUS paBHOBeECUS
nepenag gaBneHUa Ha KOPOTKO3aMKHYTOM
yyacTKe 1 B paguatope HK paBeH:

Z(RI+ Ape+Ap, )y = Z(R1I+Ape),
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n Oynet BbINOMHATLCA oOnpeaenéHHoe
COOTHOLWEeHue
quK

qu

Tabnuubl 10-1 1 10-2: cooTHOLWEHMS Dk
ANS Pas3nMyHbIX KOMOUHaAUMN TPY6. 9.z

OTtctoga HeobxogMma pa3HOCTb Temnepa-
Typ Ha pagnaTopHOM KOrbLe:

AO= D uk

c - q m H K

Ecrim AO HamHoro 6onbwe 10...15 K, 10
TemnepaTypy Ha Bxode B paguaTopHoe
KOmMbLO CeayeT yBENU4nTb.
TemnepaTtypa 06paTHOM NMNHUM:
0,=0,-A0
TemnepaTtypa nogarowen nuHUN Onsg cre-
AyloLero paguatopa BblMUCASETCS, UCXO-
A4 U3 OXNaXaeHWs B KornbLie:

Pk 0, -0,)
Z (D HK
TemnepaTypa nogaroLien NUHUKM gns cne-
AyloLlero pagmMartopa 310 Temneparypa no-
AaroLLen NMHUM onsa npegbiaywero pagna-
Topa 0,,3a Bbl4ETOM OXNaxaeHusa A6:

0, =6,, - A0

AB =

N3 puc. 10-4 rpaduyeckn BuaeH xon
BbIYMCNEHUM.

{F’| : {Pz
r = =/ 7 [ A
| | | |
Bri1 Bt i £3 Orz2 e Brs

Puc. 10-4. OxnaxdeHue Ko/bLeso2o MomokKa
800hbI

Tabn. 10-1. CtanbHble TpyObI

d HK/ST [1/2% |3/4° |1° [11/4"
15,5 1(3;/8“ 16 |1/10 [1/1 [1/30
16 1/2° 113 |1/7 ?/1 1/15
21,6 [3/4" 1/3 (1)/6 1/10
27,2 |1° 1/3 1117

Tabn. 10-2. MeaHble Tpy6bl no ONORM M
3548, Tpybbl M3 ManoyrnepoancTon crtanm
no DIN 2394

d [HK/STG | 12x1 | 15x1 [18x1 [22x1sd
10 | 12x1 1/3 [1/5 (17 111
13 [15x1 13 |1/4 (117
16 | 18x1 13 [1/5

KonoHka HK/STG ykasbiBaeT pa3amep nogk-
noYeHns pagunartopa.

KpacHas cTpoka ykasbiBaeT pasmep Tpyb B
KonbLe.

CoOTHOLLIEHe MOTOKOB HacTpauBaeTca B
3aBUCMMOCTM OT pas3Mepa NoAKMYEHUS U
pa3MepoB TpyGOoNpPOBOAOB B KOJbLIE.

d BHYTpPEHHW AnamMeTp B MM

[MpuBeaeHHble Bbiwe Tabnuubl NPUrogHbI
ans
>C,~10,2,=0,5,[,~1,5m,1,=0,5m
(cmotpn BennbsaHnga, IKZ 19/1970 wu
BptoHHepa)

PacuyéT paguatopos:

Ecnu gmnameTtp n TemnepaTypbl yCTaHOB-
NeHbl, TeNepb AOMKHbI ObITb OnpeaeneHsbl
paguaTtopbl MOCPeaCcTBOM MNepecyéta ux
MOLLHOCTEN Ha CTaHAapTHble Temnepa-
Typbl.

KoaphpumUneHTbl CHWXEHUSA MOLLHOCTU =
Ji Js

Mpn HM3KMX MpEeBLILEHUAX TemnepaTtypsbl
Ha paguatope MOLLHOCTb, MO CPaBHEHMIO
CO CTaHOapPTHOM MOLLHOCTbIO Harpesa npu
75/65/20 ° C, ByoeT ToxXe HUXe.

9V _eR
lnev_ei
0,6
AT1n= norapmcpMquCI(oe npesBbilleHne
TemMnepartypbl

AT, =
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Bcnencrteue nogmelunBaHma npn HAXHEM

o - ® _ @ . (ﬂjz NoaKsitodeHum (c norpy>kHom Tpybon):
100 A]’In n ﬁ 1 60 Ae = eV -eR f
N =20K = 1,07....1,08
Alnion 10K = 1,04
=04 K = 1,02
HK1 HK2 HK3
iR [ e o N e
(o LTS A | UL | ? A U g A J ﬂ%
Ovi - -
AH'[ l 0,
‘ . 0:
20, \ AO:|
\\\_.. .. ﬂﬁr
! 4
| 4

Puc. 10-5. TemnepamypHas xapakmepuc-
muka npu odHompy6HoU cucmeme omorie-
HUuU

B cucteme c 3amblKalOWUM Yy4aCTKOM
Aaxe npu NOMHOCTbI OTKPbITOM BEHTUNE
yepes paguatop MAET NULWb YaCTUYHbIV
NMOTOK, OCTarnbHOEe MAET Yepes KOPOTKO3aM-
KHYTbIN GannacHbIA y4acToK.

B cucrteme npuHyauTenbHoOro npote-
KaHuAa (6e3 3aTekatowmx yyactkoB) 100%
BOAbl BETKM maet 4vepes paguatop. [Mpu
100%-Hon cucteme yepes pagmatop npo-
TekaeT 6onblle BOAbI M NPU TaKoW Xe
Tennootaaye oxnaxgaerca meHblue. Cre-
posartensHo 0,, Bo3pacTtaerT. [lepBble pa-
anartopbl 6yayT MeHbLUue, a nocrneayLne
bonbwe. [llosTomMy K nogatowien NUHUK
Heobxoanmo nogknioYaTb CHavana pagua-
TOpbl MMeLme Bonblune TennoBble Har-

PY3KW.

Bnarogaps 4OCTUrHYTBEIM Npu 3ToM Gonee
BbICOKMM Temnepatypam 6yayT Heobxo-
ANMbl  HUYTOXHO Marnble MOBEPXHOCTM
HarpeBa (0T 4 0o 6 %).

Ona nydwero perynupoBaHMs MOLLHOCTU
TpebyeTca YCTPOWMCTBO LIEHTpann3oBaH-
HOro perynvpoBaHus TeMmnepaTypbl nogato-
LEN NTNHUN.

Bbi6op Hacoca:

OpHoTpy6HOoe otonneHue TpebyeT Hacoca
Ans npeogoneHns Hanbonbllero nageHus
AaBneHus (cambli ganbHUA KOHTYpP OTOM-
nexHus.)

KonuyecTtBo BOAbI MNOny4yaeTcs U3 Cymmbl
KONM4eCTB BOAbI BO BCEM KOSbLIE.
ConpoTtuBneHune B ceTn TpybonpoBogoB
onpegenserca no camomy Hebnaron-
PUATHOMY KOHTYpY.

Mpn BbIBOpEe Hacoca cnegyeTr yyecTb
NOBbILLIEHHbIE CONPOTUBIIEHNS BEHTUMEN.

2
Ap:RJ+Z:RJ+ZQ-p;

Aps MOXHO Takxe ykasaTb B 3KBMBAIEHT-
HbIX ANMHaxX Tpyo:

Ap=R-(I+1,,)
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OO6bIYHbIe pacY€THbIE 3HAaYeHUS:
BeHTUNbHbIE NMHUN N CTOSKN:
R=100...150MNa/m

Konbuo oTonneHus:

W =0,5...1 M/C nnn cooTBETCTBEHHO ANa-
METP NoAKItoYeHnda BeHTuns 15 mnu. 18

(R 200...700Ma/m pna6...10 kBT)

MageHwe gaBneHna Ha pagnaTopHbIX BEH-
TMNAX cregyet onpedenaTb Mo guarpam-
MaMm O BEHTUINEN.
(Ap, =500-1000/1a)

OOGbIYHO K KOHTYPY MOXHO MOAKIYaTb He
6onee 7 paguatopos. Tpyby 18 x 1 npokna-
AblBAKOT B TENNOU30MSILMOHHON 060noyke
1N B roppo3aLmTe BAOMb NINHTYCOB.

10.2 CneyuanbHasi apmamypa Ossi
odHompy6HolU cucmemMbl OMOIrl-
JlIeHust

[na ogHOTPYBHbIX CUCTEM OTOMMEHUS UC-
nonb3yeTcs crneumanbHasi apmatypa C 3a-
MbIKalOLWMM yyacTkoM (b6annacom) BHYTpH
Kopnyca aTov apmaTypbl.

KonbLeBon nOToK BOAbl pasgensdercs B
BEHTWUNE Ha NMOTOK B paguaTtop v Gamnac-
HbIA NOTOK. OTa A0NA MOXET ObITb HACTPO-
eHa BeHTuUnem. Ha 3aBoge 3TM BEHTUNU
npeaBapuUTeNbHO HacTpauBaloT Ha onpe-
AEenEHHOoe 3Ha4YeHne NoToka vyepes pagua-
Top, Hanpumep, 50 %.

FEPL] 1000 FEPL| 3066 EPLJ, VTA UNI
HHﬂﬂﬂﬂ@%f' [y .
MEPL VUA MEPL VTA MEPL| 7688-7788

B W
MEPL] 5151 MEPLI 4WAT35 MePL, 2000

p |

Puc. 10-6.Apmamypa 0ris paduamopog 8 00HOmMpYybHbIX cucmemax omorisieHus
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PagunaTtopbl CO BCTPOEHHbLIM TepMmope-
rynupyrowmm KrnanaHomM U HUXXHeWN noa-
BOOKOMN

OHM ocHalwaTCs BCTPOEHHbIMU TEPMOC-
TaTUYECKUMN KranaHaMmn n UMeoT HUXKHee
("mnoHHOE”) NoaKItoYeHHe.

MoakntoyeHne pagMaTtopoB OCYLLECTB-

ngeTca ¢ NOMOLLbK crneuuansbHoOro ysna
"EPL-3000, c noMoLLbO perynmpoBO4HOro
LUNMHAENSA MOXHO HacTpamBaTb Ha pasnuny-
HbI KO3 PULUMEHT 3aTeKaHnNa, NGO NyTEM
NOMHOro NepekpbITUA BannacHoro oTBepc-
TWS OCYLLEeCTBUTb NEPEHaCTPOMKY Ha OBYX-
TPYOHbLIN peEXMM.

Puc. 10-7. Paduamop ¢ co 8CmpoeHHbIM

mepmMocmamu4ecKuM KranaHom U HUxHel nodeodkoul

KOpOTKO3aMKHYTbIM y4aCTOK HaxoauTcs B
cneuunanbHOM y3re NOAKMIoYEHNN N 3adUK-
C/YpOBaH Ha onpeaernéHHoe COOTHOLUEeHWE
pacxonos.
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11 N'mapaBnuyeckaa 6anaHcuMpoBKa

11.1 [lpedeapumesibHasi Hacm-
olika pe2ynupo8OYHbLIX 8eHmu-
el paduamopos

Kak Begé€t cebsi pacxon Boabl OTHOCUTENb-
HO OTKPbITMS MaxoBuka? BospactaeT pac-
X0[, TaK XXe CTPeMUTENbHO UNKU cHavana
OCTaéTcsl MarnbiM M 3HaYUTENbHO BO3pac-
TaeT B KOHLIe NpoLecca OTKPbITUA?

0 - 0, +0,
" 2
®=U.A0, -6,)=U.AA0

Mog 6, NoHMMalOT CpeaHIol TeMnepartypy
TennoHocuTens B pagmnartope. OgHako, Tak
Kak paguaTtopbl Bcerga paccymTaHbl Ha
OOHY M Ty XXe CpefHIot0 TeMnepaTypy, Heob-
XoOMMO Obino Obl N03aboTUTbCA O TOM,
4TOObI M HA NPAKTUKE BCE paamaTopbl BCEr-
Aa BbIXOOUIM Ha 3Ty CpeaHIo Temnepa-
Typy (Hanpumep, 80 ° C).

Kakum obpa3om okasblBaeTcs BNUsSIHME Ha
9Ty BenuUMHy 6, 1 HACKONMbKO HeratuBHO
CKa3blBAeTCsl HEepaBeHCTBO OTAENbHbIX
3Ha4yeHun o,?

BnusiHue ocywectensaetcs:

2. UYepes pacxon BoOObl 3a eauHULY
BPEMEHMU, KOTOPbIN NPOTEKAET Yepes
pagmnaTtop, OH B OCHOBHOM 3aBUCUT
OT OaBneHust Hacoca, U crnegoBa-
TenbHO, OT COMPOTUBNEHUS pagua-
TOpa U BEHTUSS.

Ha npaktuke 60mMbLUMHCTBO perynvpoBo-
YHbIX BeEHTWUNEeWn (knanaHoB) He WMelT
npeasapuTEnbHON HaCTPOWKKM, criefoBa-
TenbHO, Yepe3 nepsBbi paguaTop npoTe-
kaeT Oonbllee KONMMYeCcTBO BOAbl, 4YeM
Yyepes nocnegHun. Takum obpasom, nepeoe
nomMmeweHve Byget neperpeto, a nocneg-
Hee ocTaHeTca xonoAHblM. Tennootgaya
n3obpakeHa Ha pUCyHKax B 3aLUTPUXOBaH-
HOM BUAeE.

Bonbluve M Manble yCTaHOBKU (PYyHKUMO-
HUPYIOT, B NPUHLMNE, OANHAKOBO, NO3TOMY
Anst paccMmoTpeHunsa 6epéTcs Tonbko 4
NOMeELLEHNST C OANHAKOBOW NOTPEBHOCTLIO
Tenna, n, N03ToMy, C paguatopamu oanHa-
KOBOro pasmepa, ¢ OAMHaKOBbLIMW Npucoe-
OVHUTENBbHBbIMU pa3MepamMu.

B TpyGonpoBoae vcnonb3yerca AaBneHue,
co3gaBaemMoe HaCOCOM.

Takum o6pasom, Temneparypa nocrnegHero
MOMELLEHUS He [OCTUraeT >Xernaemoro
3HauyeHus. Yepes nepsble ABa paguaTopa
Te4yeT CMULLKOM MHOro Bodbl. YTo npowmc-

1. Yepes TemnepaTypy nopatouien XOZMT B 3TVX Cy4yasx?
MIMHAX UNW Yepe3 BXOAHYI0 TeMre-
partypy.
0e=90°C_

62=70°q 62=60

tm=80°C

Puc. 11-1. Yembipe paduamopa 6e3 npedsapumeribHoU HacmpouKu
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a) NoBbILAT TeMnepaTypy nogatoLlen NIMH

nn

ﬂa=65

| 0e=95°C | 3e=95°C 5e=95°C
9a=91° Ga=85" 0a=75°C
Om=93'C Bm=90"C Om=85'C Om=80"C
(]J\}
T 6=79°C

Puc. 11-2. Yembipe paduamopa rpu rnosbilueHHOU memnepamype rnodarowel nuHuU

b) nosbIwatloT gaBneHne Hacoca

7Y

{
T 6=796°C

Puc. 11-3. Yembipe paduamopa rpu rnosbilueHHOM OasreHuu Hacoca

MpoucxoonT cnegytoulee:

B nocnegHem nomelleHUn yctaHaBnu-
BaeTCs >Kernaemoe Tenno, a Bce ocTalb-
Hble MOMELLEeHUs NneperpeBarTCcs, 4acTo A0
6°C Bbllle pacyE€THOW TemnepaTypsbl,
A0pPOrocTosiLasi 3Heprust OToneHMs OTBO-
AuTCa nocpeacTtBOM CamMoOro [[Opororo
perynmpoBaHusi Ui OTKPbITUEM OKOH.

Cnepnyet obgymatb, Hackornbko Heobxoau-
Ma nogava npaBubHOIO KONMYeCcTBa BOAbI
K KaXXOoMy pagmaTtopy. OTO O3Ha4yaeT, YTo

NCKYCCTBEHHOE COMPOTUBIIEHNE [OOIMKHO
CHM3UTb CIMLUKOM BonblUoe faBneHne Ha-
coca TaMm, rge Konm4yecTBO BOAbl 3aBblLLle-
HO, 4YTOObl paguaTopbl, PaCMONOXKEHHbIE
Aanblue, npu MeHblleM AaBneHuu Hacoca
nony4anu 6onbLuee KOnMYecTBo Bogbl. [Ans
TOro 4YToObl AaTb BO3MOXHOCTb CPaBHEHWS,
He NPON3BOAS CIOXHbIX pac4ETOB, HEOHXO-
ANMOE TMOBbILEHNE COMPOTUBNEHUA B
pagunatopax MOXeT ObITb BblpaXXeHO B BUAE
3Ha4yeHun a3eTa.
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Puc. 11-4. lNpasurnbHas npedsapumeribHasi Hacmpoulka Momokos 800kl Yepe3 paduamopbl

BblipaBHMBaHWE 3TUX 3HAYEHUN JAET Xena-
eMylo TennooTaavy. Ha npaktvke Bapbmpo-
BaHWeM AnameTpom Tpyb noytn He adb-
PEeKTUBHO, MO3TOMY 3TO WCKYCCTBEHHOE
conpoTmBrneHne HeobxogMmo co3gaTb
nocpeacTBOM npeaBapuUTeNbHON HaACTPOu-
K/ paguMaTopHOro BEHTUNs (MM Tepmoc-
TaTu4eckoro knanaHa). EcTb pasnunyHbie
BUAbl NpeaBapuUTENbHOW HACTPOWKK, Ca-

Masa apdekTMBHaa U3 HUX 3TO NpeaBapu-
TenbHaa HaCcTpoKrKa ABOMHbBIM LUNUHAENEM.
CeyeHne npoTeKaHUss BEHTUNS YMEHb-
LaeTca NocpeacTBOM BBEAEHUSA KOHYyca
npegsapuTensHON perynimpoBku B OTBEpPC-
Tue ceagna (cm. puc. 11-15). 1o no3songaet
BbIMOMHUTL Ype3Bbl4aNHO TOYHYIO, HAOEX-
HYO 1 ObICTPYO HACTPOMKY.

Puc. 11-5. PaduamopHsbiti eeHmusnb NEPLI-AS-T-90 e pa3pese
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lMpepBapuTenbHasi HACTPOKMKa C MOMOLLbIO
OMNUCAHHOTO BbIlWE KOHyca [aéT, Kpome
TOro, TO NPENMYLLECTBO, YTO NPU U3MEHe-
HUM NpeaBapuTESibHOM HACTPOMKKN onepu-
poBaHMe MaxOBUKOM He HapyLliaeTcs. bna-
rogaps KOHCTPYKUMWU MpeaBapuUTeribHOM
HacTPOMKM C MNOMOLLbK KOHyca dopma
KOHyCa W, cnefoBaTenbHO, Takke «Xxapak-
TEPUCTUKA BEHTUNSA» CTAHOBUTCH W3Me-
HAOLWENCcs. ITO He OTHOCUTCS K BEHTUMNSAM
C orpaHnyeHvem xoga.

11.2 Pe2ynupoeka

11.2.1 Pabouunn npouecc perynu-
POBKM

Bce BeHTUNM (knanaHbl) HacTpamsBaloT Mo
MPOEKTY COrfacHO pacyéta Ha BeruyuHy
npeaBapuUTENbHOM HACTPOWKM (MpU STOM
obecneynBaeTcs noTeps OaBrneHus Ap =
8...10 «[Ma). [ByxxonoBble perynupoBoY-
Hble BEHTUNWN N pagnaTopHble U TepMocTa-
TUYECKNEe BEHTUIN AOIMKHbI ObITb OTKPbITHI.
CHwxatoT Temnepatypy, 4Ttobbl KnanaH
CaMOCTOATENbHO OTKpbINCcA. Mpn aTom Me-
ToOe B KayecTBe OMNOPHOro BEHTUNSA (Kna-
naHa) cryXxuT BeHTUNb (knanaH), pacno-
NOXEHHbIN B KaXXOOM KOHTYpe Ha camMoMm
6onbwom yaaneHuu. lNocne aToro B npoymnx
BEHTUNAX 3TOro KOHTypa nocnegoBaTenbHO
HacTpauBaloT BENUYMNHY NOToKa (CHavana B
BEHTUNSAX, Hanbonee BCero yaarneHHbIX oT
Hacoca). Korga Bce BeTKM oTperynmpoBaH-
Hbl, TakMM e obpa3om HacTpauBaeTcs
rmaBHas NMMHUS.

Mocne perynupoBKKW BCe BEHTUNM UMEIDT
HeoOXOAMMbIV PAcXOf U BCe HACTPOEHHbIE
3Ha4YeHUs1 NpeaoxpaHeHbl 1 3admkcuposa-
Hbl. Ecnn TpebyeTcss 3agpoccenunpoBaTb
BEHTUNb, HAXOASLWMINCA nepen Hacocom,
€ro HaJo NPaBUITbHO HACTPOUTL UIN 3aMe-
HUTb HACOCOM C NPaBUINbHON NogaYen.

Puc. 11-6. banaHcupo8oYHbIl 8eHMUIsIb ¢ 08Y-
MSI U3MepumernbHbIMU HUMnensamu 0ns u3aMe-
peHusinepernada dasrneHus /«EPL»/

Puc. 11-7 KomnbromepHnbil
usmepumersnb nepernada
OaerieHusi u pacxoda upmMbi
«EPL»
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12 ObecneyvyeHue KayecTBa

Mpun BbINnonNHeHUn paboT B chepe nHcTan-
nauMn Heobxogmmo Takke obecneynTb Ka-
yecTBeHHble, cornacHo ISO 9002, moHTax
N HaCTPOMWKY.

KayecTBO B COOTBETCTBMM CO CTaHOAPTOM
ISO 9000 obecneumBaeTtcs Torga, Korga
CBOMCTBa NpoAyKTa N ApYyrnx ycrnyr TOYHO
COOTBETCTBYHOT TPEOOBAHMSAM KITMEHTOB.

KauyecTBO onpeaensietcsl pbIHKOM U, COOT-
BETCTBEHHO, KITMEHTaMu, a He NocTaBnsto-
LM NpeanpuaTUeM.

J[10BOMbHbIN KNWUEHT - 3TO BbICLLAS LErb.

Crofa e OTHOCUTCS COOTBETCTBYHOLANA [0-
KyMeHTauus. Heobxogum npuHUMN NUCb-
MEHHOW (PUKCauMM C KpaTKUMU, YETKUMU
dopMynMpoBKaMMU.

HacTtpowka ycTtaHOBKMU
[Mpn HaCTPOWKM yCTaHOBKW criegyeTr Mnom-
HUTb cneayoLne TpeboBaHUs:

rI/I,D,paBJ'IVI‘-IeCKOG ypaBHOBELUMBaAHNE Clle-
AOYET BbIMNOJTHNTb Tak, 4YTOObI npu skcnmya-

Tauuu, Hanpumep, axe Mnpu MOHWXKEHUU
TemnepaTypbl NOMELLEHNS NN NpW Nay3e B
aKcnnyaTaumm KOTENbHOM YCTaHOBKU BCE
ycTponctBa noTtpebneHna Tenna obec-
neyMBanncb BOAOW OTOMMEHUSA B COOTBET-
CTBUM C UX NOTPEBOHOCTLIO B TENNE.

UcnbiTaHue Ha (hyHKLUMOHUpPOBaHUE

Bcto ycTtaHoBKy crnegyeT nogBeprHyTb UC-
NbITaHUIO Ha PYHKLUMOHMPOBaAHME B paMm-
Kax NpoBGHOM aKcnnyaTaunm:

®* NpegoxpaHuTeNbHbIe YCTPOWCTBA

® TOMOYHbIE M HarpeBaTernbHble YCTPOWCT-
Ba

® YCTPOWCTBA PErynMpoBaHns 1 KOMMyTa-
UMM

® cMCTEMY rMApPaBNYECcKOoW PErynvpoBKY

NMpnémHbie ucnbiTaHUs

Mpn aTnX ncnblTaHMAX NPegyCMOTPEHHbIE
dyHKUMOHanNbHble W3MepeHus cnegyet
domMKcupoBaTh B NPOTOKOSIE.

lMpoTokon MoxeT ObITb 3aTpeboBaH
3aKa34MKoM B OMMCAHUN BbINOSTHAEMbIX
pabor.

[MpoTOoKON perynmpoBKu:

Oo6o3nauen | ITloxaromas, Tun Pacxon Pa3HocTHOe 1aBiieHHe MaxoBuk 3ameuanus
He y4yacTKa o0parHasi BEHTHJIS TMO3UIHS.
JIMHUS DN
3anannbii | PakTHY. Ap - 3agannoe | Ap —
00bEM 00BbEM M BoJ.cT. klla | pakTnyeck.
.JI-C", YL ﬂ.c’l, my! M BOJ.CT.
|NIE]

Puc. 12-1. [lpomokor peaynuposku
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1- Tabnuua 3HaueHni C; 2- pata; 3- npoekT; 4- cTpaHuua; 5- ucnonHuUTenb; 6- AMNNOMUPOBAaHHBIN MHXeHep Pygonbd Aywosel; 7-
yyacTok; 8- anameTp; 9- paguatop, koten, Hakonuterb; 10- BbIrHyTas yacTb; 11- koneHo 90°, rd = 1,5; 12- koneHo 90°, rd = 2,5; 13- 0T8O,
pasgeneHve; 14- 0TBoA, coegnHeHwe; 15- npoxoa, coepnHeHne; 16- T-00pa3HbIil NepexoaHiK, 0TBOZ MO NOTOKY, pasfeneHue;

17- n3meHeHe CKOPOCTY Npu paciumperuu; 18- pasaenerue; 19- narno; 20- 3aaBukka, kpaH; 21- BEHTUNb C HAKNOHHbLIM LNUHAENEM;

22- BeHTUNb; 23- BeHTUNbAS-T (2K), TepMOCTaTHBIN paanaTopHbIit BeHTmnb;24-cymma§yqacn<os;25 T-o6pa3Hblit yromnok, 90°;
26- cmpma “Dresch-Drexler”, 7423 TMunkadenbg; 27- T-06pasHblii NepeXoaHUK, NPOXOA- pasaenexue, C = 0; 28 - T-o6pasHblit

nepexoaHyk, npoxog no notoky, C = 0 n oteon = coepurene = 0; 29- pacnpepenutens C = 0,5, konnektop & = 1,0; 30- BeTunb AS-T
(2K); 31- AywwoBeL, npaBo Ha kONMPOBaHe CoxpaHeHo, r. paly.
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Nr.H 105 30 Vertrieb: Fa. Desch-Drexler, 7423 Pinkafeld

1 Strangberechnung Sachbearbeiter: 2 Datum: 3 Projekt
Warmwasserheizung | ... ... N Seite:
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1- pacyéT BeTKM BOASHOIO OTOMMEHUS!; 2- UCMONHUTENb; 3- faTa; 4- NPoeKT; 5- cTpaHuua; 6- paguartop; 7- t° B Tpy6onposoaax; 8- mate-
puan Tpy6; 9- nageHve aasnenus; 10- usrotosutenb; 11- BeHTUNb; 12- yyacTok; 13- TennoBas MOLWHOCTb; 14- pacxog Boabl; 15- annHa
TpyObl; 16- HOMUHANLHBIA BHYTPEHHMIA AuameTp Tpybbl; 17- ckopocTb; 18- nepenap faBneHus:; 19- CoNpoOTUBNEHNE HA CTPENOYHOM
nepesoae; 20- nageHne faenenust; 21- pasHoOCTb AaBneHui; 22- Tvn; 23- npeaBapuTenbHas HacTpoika; 24- oM, MM; 25- M/c;
26- Mal/m; 27- Ma; 28- amunnomupoBaHHbIiA WHxeHep Pygonsd Aywosel; 29- cmotpu H 106; 30 - dmpma “Dresch-Drexler”, 7423
MuHkadensa; 31 - AyLoseL, NpaBo Ha konMpoBaHe coxpaHeHo, r.lpal, 1988 .
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1- ogHOTpY6HOE oTONNEHNe; 2- aaTa; 3- NPOeKT; 4- CTpaHMLa; 5- MCNONHMTEND; 6 - AUNNOMUPOBaHHbIN UHXeHep Pygonbd Aywosed;
7 - AywwoBeLl, NpaBo Ha KOMMPOBaHME CoXpaHeHo, r.lpay, 1988 .




1 Darstellung 2 Bezeichnung Widerstands- 1Darstellung 2 Bezeichnung Widerstands-
zahl § zahl 3
Abzweigstucke, rechtwinklig, 4
gva | * | Abzweig. Strom-Trennung 5 g‘. 13 15 %\v Wellrohrausgleicher, je Welle 31 20
F; Abzweig, Strom-Vereinigung 6 fd 09 40
e/, | Abzweig. Durchgang bei Strom- _H_
S— Franeung 4_9_7 A a6 & Muften 32 0
v — Abzweig, Durchgang bei Strom- Ventile 33
Vereinigung 8 f 06 95 .
— =R 1 ' Durchgangsventil34 DN 15 10
Va e ' Abzweig. Gegenlauf bei Strom- B DN 20 8.5
Vereinigung 9 i 3.0 DN 25 4
Vo Abzweig. Gegenlauf bei Strom- DN 32 6
.‘Ir— Trennung 10 a 3.0 DN 40 ... 80 5
Abzweigstiicke, stromungsgerecht]] g: ;gg 2;
S ” Abzweig, Strom-Trennung12 0.9 DN 300 7
7 Abzweig, Strom-Vereinigung 13 0.4 DN 400 72
— Abzweig, Durchgang bei Strom- ﬁg 5 Schragsitzventil 35 DN 15 3.5
Y Trennung 14 0.3 == DN 20 25
= . DN 25 ... 50 2,0
— Abzweig, Durchgang bei Strom-
T Vereinigung 15 0.2 Vollstrom- und 36 DN 15 2
- Freifluventil DN 20...25 1.5
{

L ; ) DN 32...50 1
—]_._l—]_.__l—- Verteiler (Austritt) 16 £1=05 DN 65 ... 80 0.7
—]il—]ti-— Sammler (Eintritt) 17 =10 = DN 100 0.6

—— & Eckventil 37 DN 15 4.0
° = DN 20... 40 2,0
Bogen 90°, glatt r; zz 18 3121 = DN 50 ... 80 a5
Al 0’11 DN 100 4.0
N ol 5 eh DN 200 5.0
P =10d 0,11 il i
r“ Bogen 80%, rauh  r= o 19 051 Schieber 38 DN 10...15 1.0
l bt 056 DN 20...25 0.5
= 873 . DN 32... 40 0.3
- 58 Z DN 50 0.3
= 0:20 . Hahn 39 DN 10... 15 1.5
— Knie, Winkel 3=90° 20 1.3 — [ = DN 20 1.0
—‘\ Qf’ =60° 0.8 5
N =45% 0.4 Rickschlagventil DN 15... 20 15
= _ “[gj DN 25... 50 13
;_/— Etagenbogen (Ausbiegestuck) 21 05 DN 100 8
DN 200 5
w==—%5—_ | Erweiterung, stetig 3=10° 22 $1=0,20 Ruckschlagklappe DN 50 15
=20° =045 _.[j—_—j 41 DN 100 1.2
=30° =0,60 :
H DN 200 1.0
=40° =0,75
] ) , ) AN 2
wI= —Ar-— | Erweiterung, plotzlich 23 L= (1.. A_) e RuckfluBverhinderer DN 25 ... 40 25
2 42 DN 50 1.9
=i Ausstromung 24 Z1=1,0
p Wr P RuckfluBverhinderer DN 20 4.6
vedloo== | Verengung stetig -‘zigo 25 & ;g'gi _.ﬁ mit Absperrung 43 DN 25 ... 50 36
=60° =0,07 -
v.-em —=ew, | Verengung, plotzlich, scharfkantig26| £1=0.5 Wasserabscheider fiir Druckluft
C2=0,38 = 3 44 Eintritt normal 3.0
Kante gebrochen 27 {1=025 45 Eintritt tangential 5..8
£2=0,38
“—==="" | Verengung. scharfkantig 28
vorstehend {;=3.0 Olabscheider fur Druckluft 46 340
'-—(-;_—*.- Verengung, abgerundet 29 T2=0.012
= Speicher 47 25
Lyrab . gl 3
yianogen. 4 T‘“ 30 0.75 Heizkessel 48 25
gelaltet 1.5 Gliederheizkorper 49 25

1- n3obpaxeHue; 2- HauMeHoBaHWe; 3- KOIPPULIMEHT MECTHOTO CONPOTUBNEHMS; 4- OTBOZbI, IPSIMOYTOMbHBIE; 5- 0TBOA, Pa3feNieHne NOTOKOB;

6- 0TBOA, 06bEANHEHNE MOTOKOB, 7- OTBOA, NPOXOA MPY Pa3aAeneHn NOTOKOB;

8- 0TBOA, Npoxoa Npu 06beaUHEHUM NOTOKOB; 9- 0TBOA,

NpOTWBOTOK NPW 06beAnHEHUN noTokoB; 10- 0TBOA, MPOTUBOTOK NPW pasaeneHuy NoToko.; 11- 3akpyrnénHele 0TBOAbI; 12 - 0TBOA, pasaeneHue
notokos; 13 - 0TBOA, 06bEeaNHEHNE NOTOKOB; 14 - 0TBOA, NPOXOL NpW pa3geneHun NoToko.; 15 - 0TBOA, NPOX0A NpW 0BbEANHEHUN NOTOKOB;
16- pacnpegenutens (Bbixog); 17- pacnpegenutens (Bxog); 18- koneHo 90 °, rmagkoe; 19- koneHo 90 °, wWepoxosaTtoe; 20- u3rub, yrom; 21-
otcTyn (BbIrmb); 22- paclumMpeHue, NOCTENEHHOE; 23- paclUMperme, pe3skoe; 24- BbiTekaHue; 25- CyxeHue, NOCTENeHHOE; 26- CyxeHue, pe3skoe, C
OCTPbIMM KPOMKaMK; 27 - KpOMKa M3NTOMaHHas; 28- CyxeHue, C OCTPbIMM KPOMKaMK, BbICTynatoLLee; 29- cyxxeHue 3akpyrneHHoe; 30- n-o6pasHblii
komneHcatop, rnagkui; 31 -cunbgoHHbIN komneHcaTop; 32 MydTa; 33 BeHTUNW; 34 NPOXOAHOW BeH-TUMb; 35- BEHTUMb C HAKMOHHbLIM
WN1HAEeneM; 36- BEHTUNb Ha NOMHbIN NOTOK CO CBOBOAHON NOLOLLBOW; 37- YrMOBOV BEHTUNb; 38- 3aaBiKKa; 39- npo6KoBbIi kpaH; 40- 0BpaTHbIN
knanaH; 41- obpaTHbIN knanaH; 42- knanaH obpaTHoro TeyeHus; 43- knanaH o6paTHOro nNoToka C 3anupaHuem; 44- BogooTaenuTenb Ans
©XaToro BO3ayxa, BNyCcKk HOpMarnbHbIii; 45- BNyCK TaHreHUManbHblil; 46- MacnooTaenuTenb Ans CxaToro Bo3ayxa; 47- HakonuTenb; 48- oTo-
NUTENbHBINA KOTeN; 49- CEeKLMOHHbIN paguaTop.




1 DN10 15 20 25 32 40 50
Stahlrohr
t=1K 3/8 1/2 3/4 1 38x2,6 11/4 44 5x2,6 11/2 57x2,9 63,5x2,9 N
R({Pa.m.’)
W N =
D= 12,5mm) 16 216 27,2 32,8 359 39,3 M8 51,2 57,7 — g
6 1A 27 53 122 229 381 488 623 737 1274 1759 § QE, g §
2) m 6.0E° 013 029 055 091 118 149 76 304 419 [ R
3w 05 06 08 A A1 12 13 13 15 16 °® 3 5
32 63 144 269 448 573 732 864 1494 2061 a4 o @
8 8.0E° 015 034 064 107 136 74 206 356 491 o c Lo
06 08 A i1 13 14 15 15 18 19 @ 3 0 =
36 106 240 449 745 951 1213 1431 2466 3395 > T g I
10 9.0E* 025 057 107 178 227 1289 341 588 809 = E—"(Q g
07 13 16 19 22 23 25 28 29 32 5035 2
54 106 240 449 745 951 1213 1431 2466 3395 o ® (@]
20 013 025 057 107 178 227 289 341 588 809 Q 5 E
11 13 A6 19 22 23 25 26 29 32 3 = g
68 133 301 562 930 1186 1512 1784 3070 4224 =@
30 016 032 072 134 222 283 36 425 732 1,007 s0 g
14 16 2 24 27 29 .31 32 37 A el
=
80 156 353 658 1088 1386 1767 2084 3583 4928 2 )
40 018 037 084 157 259 33 421 497 854 1,174 3 e
16 19 24 28 32 34 36 37 43 48 % Im
90 177 399 743 1228 1564 1993 2350 4037 5550 < —_
50 022 042 1095 A77 293 373 ATS 56 962 1,323 =
18 22 27 31 .36 .38 4 42 48 52
100 196 441 820 1355 1725 2197 2591 4449 6114
60 024 047 105 195 323 A1 524 617 1,06 1,457
2 24 29 .35 .39 42 44 46 53 57
109 213 479 891 1472 1874 2386 2813 4829 6635
70 026 051 114 212 /351 447 569 67 1,151 1,581
22 26 32 .38 43 45 48 5 58 62
17 229 515 958 1581 2013 2562 3020 5183 7120
80 028 055 423 228 377 48 611 72 1,235 1,697
23 28 34 A 46 49 52 54 62 67
125 244 549 1020 1684 2143 2728 3216 5516 7576
90 03 058 131 243 401 511 65 766 1314 1,805
25 3 37 43 49 52 55 57 66 71
133 259 581 1079 1781 2267 2885 3400 5831 8008
100 032 062 1139 1257 424 54 688 81 1,39 1,908
27 32 39 46 52 55 .58 61 69 75
140 273 612 1136 1874 2385 3035 3576 6132 8419
110 033 065 146 27 447 568 723 852 1,461 2,006
28 33 A1 48 54 58 61 64 73 79
147 286 642 1190 1963 2497 3178 3745 5419 8813
120 035 068 153 284 468 595 757 8oz 1,53 21
29 35 43 5 57 6 B4 67 76 83
153 299 670 1242 2048 2605 3315 3906 5635 9180
130 037 071 16 (296 488 621 79 931 1,585 2,19
31 36 45 52 59 63 67 7 8 B6
160 an 697 1202 2130 2710 3448 4062 6960 9554
140 036 074 166 308 508 646 822 968 1,659 2,217
32 38 A7 55 62 66 i 73 83 9
166 323 723 1340 2209 2810 3575 4212 7217 9905
150 039 077 172 319 526 67 852 1,004 172 2,36
33 39 48 57 64 68 72 75 86 93
172 334 749 1387 2286 2908 3699 4358 7465 10245
160 041 08 178 331 545 693 881 1,038 1,779 2,441 ®
34 A 5 59 66 7 75 78 89 96
177 345 773 1433 2361 3002 3819 4499 7706 10574
170 042 082 184 341 563 715 9 1,072 1,836 2,52 w
35 42 52 6 69 73 7 8 92 99
183 356 797 1477 2433 3094 3935 4636 7939 10894 c D
180 044 085 19 /352 58 737 938 1,105 1,892 2,596 30
37 43 53 62 71 75 8 83 95 1,02 o =
188 367 820 1520 2503 3183 4049 4769 8167 10245 ]
190 045 087 REL /362 597 759 965 1,137 1,946 2,441 g )
38 45 55 B4 73 7 82 85 97 1,05 =m
194 ar7 543 1561 2572 3270 4159 4899 8388 11509 8 o
200 046 09 201 372 613 779 ,991 1,168 1,909 2,743 o C
39 46 56 66 75 79 .84 88 1 1.08 wn=
204 397 887 1642 2704 3438 4ar2 5150 BE16 12004 o 0
220 049 095 211 391 B4 819 1,042 1227 2,101 2,882 Qo
A1 48 59 69 .78 .83 88 92 1,05 113 ]
214 415 929 1719 2831 3599 4576 5390 9224 12653 o F
240 051 099 221 41 675 858 1,091 1,284 2,198 3,015 = m
43 51 62 73 82 87 93 96 11 1,19 L
223 434 969 1794 2952 3753 4772 5620 9616 13190 -
260 053 103 231 427 703 894 1,137 1,339 2,202 3,143 =4
45 53 65 76 86 91 96 1 1,15 1,24 3
232 451 1008 1865 3069 3801 4060 5841 9994 13706 =4
280 055 ,108 24 444 731 93 1,182 1,392 2,382 3,266 %
46 55 67 79 ,89 95 1 1,04 1,19 1,29 &
241 468 1046 1934 3182 4045 5142 5055 10358 14205 0
300 057 112 249 461 758 964 1,225 1,443 2,468 30385 =
48 57 T 82 92 .98 1,04 1,08 1,23 1,33 %
281 545 1217 2249 3608 4699 5972 7032 12022 16482 =
400 067 13 29 536 881 112 1,423 1676 2,865 3,928 ®
56 67 81 95 1,07 1,14 1,21 1,26 1,43 1,55 o
317 614 1368 2527 4153 5276 6705 7893 13480 18490 o]
500 075 146 326 602 .99 1,257 1,508 1,881 3215 4,406 =
63 75 92 1,07 1.21 1.28 1,36 1,41 1,61 1,73 a
349 676 1505 2778 4565 5799 7368 BG73 14818 20307 @
600 083 161 /359 662 1,088 1,382 1,756 2,067 3,531 4,839 3
7 82 1,01 117 1,32 1.4 1,49 1,55 1,76 1,8 =
a78 733 1631 3010 4944 6280 7978 9380 16040 21979 @
700 09 75 389 7 1,178 1,496 1,901 2,238 3822 5,237
76 89 1,09 1,27 1,43 1.52 1,61 168 1,91 2.06

1- cTanbHas Tpy6a; 2- ropsiuasi Bogat=80° C, 1) Tennosas MOWHOCTb B BaTTax nput, -t = 1 K, 2) pacxod Boabl B Kr.c", 3) ckopocTb BoAbI WB M.C;
3-TpeHve ans 6eCLUOBHbIX CTanbHbIX pe3b00BbIX TPY6.




1 DN 65 80 (R3) 100 (R4) 125 (R5) 150 (175)
Stahlrohr
t=1K 70x2,9 76,1x2,9 | 825x3,2 | 88,9x3,2 | 108x3,6 | 1143x36 | 133x4 139,7x4 | 159x45 | 191x54
R(Pa.m.’)
b 4 D=64,2mm| 70,3 76,1 82,5 100,8 1071 125 131,7 150 180,2
b e -
] @ 6 1) P 2344 2991 3700 4594 7849 9228 13933 16011 22629 366823
L"" = 2) m 559 T3 882 1,005 1,871 2,199 332 3815 5,393 8,775
2 c 3w 18 19 2 21 24 25 28 29 il .35
= 2745 3501 4330 5374 9174 10783 16271 16094 26409 42945
g 0w = 8 654 B34 1,032 1,281 2,186 2,57 3,877 4,455 6,293 10,234
o= 21 22 23 25 28 29 33 34 37 il
ﬁ R4 Q 3101 3954 4888 6066 10349 12162 18343 21071 29756 48364
= =S 10 739 842 1,165 1,445 2,466 2,808 4,371 5,021 7,081 11,525
0 23 25 26 28 32 33 37 38 M AT
Ocw
o .= 0L 4516 5753 7107 8811 15005 17624 26545 30479 42095 69782
8 l:n_—? = 20 1,076 1,371 1,694 2,1 3,576 42 6,326 7.263 10,246 16,629
c = 34 36 38 4 46 48 53 55 6 67
I 5£F
= 5 e a 5615 7150 8828 10940 18611 21853 32890 7756 53230 86325
Q-5 J @ 30 1,338 1,704 2,104 2,607 4,435 5,208 7,838 8997 12,685 20,571
®$w2T D 43 45 48 5 57 59 66 68 74 83
@ E g 3 6547 8334 10287 12744 21666 25435 38262 43915 61880 100317
= ] 40 1,56 1,086 2451 3,037 5,163 6,061 9,118 10,465 14,748 23,905
Em T © 5 53 55 58 67 69 76 79 86 96
@ === 7372 9381 11577 14339 24366 28600 43007 49356 69537 112669
— 50 1,757 2,235 2,758 3417 5,506 6,815 10,249 11,761 16,57 26,849
= )
- 56 59 62 66 75 78 86 89 96 1,08
8119 10330 12746 15785 26811 31466 47305 54283 76461 123852
N 60 1,935 2,462 3,097 3,762 6,380 7,498 11,273 12,935 18.221 20,514
62 65 69 72 B2 86 95 98 1,06 1,19
8808 11205 13823 17117 29064 31107 51262 58819 B2836 134145
70 2,099 2,67 3,204 4,079 6,926 8,128 12216 14,017 19,74 31,967
67 il 75 79 89 93 1,02 1,06 1,15 1,29
9451 12020 14828 18358 31163 36567 54949 63046 BETTS 143734
80 2,252 2,864 3533 4,375 7426 8,714 13,004 15,024 21,155 34,252
72 76 B B4 96 1 1,1 1,13 1,23 1,38
10055 12787 15772 19526 33137 38880 58415 57019 94358 152764
a0 2,396 3.047 3,758 4,653 7.896 8,265 13,92 15971 22,485 36,3
76 81 85 9 1,02 1,06 1,17 121 1,31 1,47
10627 13513 16666 20631 35005 41070 61696 70780 GO641 161274
100 2,532 322 3971 4,916 8,342 9,787 14,702 16,867 23,744 38,431
B .85 k] 95 1,12 1,12 1,23 127 1,38 1,55
1117 14205 17517 21682 36783 43154 64818 74358 104668 169388
110 2,662 3,385 4,174 5,167 8,765 10,283 15,446 17,719 24,942 40,365
B85 8 84 99 1,13 1,17 13 1,34 1.45 1,63
11692 14866 18331 22688 38483 45146 67802 77779 109473 177144
120 2,786 3542 4,368 5,407 9,17 10,758 16,157 18,535 26,087 42,213
89 94 99 1,04 1,18 1.23 1.35 14 152 1.7
12192 15500 19112 23653 40114 47057 70666 B1061 114084 184586
130 2,905 3,694 4,554 5,637 9,559 11,214 16,84 19,317 27,186 43,986
92 98 1,03 1,09 1,23 1,41 1,41 1,46 158 1.77
12673 16111 19864 24583 41684 48 73423 84221 118522 191748
140 3,02 3,839 4,734 5,858 9,933 11,652 17,496 20,07 28,244 45,693
96 1,02 1,07 1,13 1,28 1,33 1,47 1,52 1,64 1,84
13138 16700 20590 25480 43200 50674 76083 87270 122805 198660
150 3131 3,98 4,906 6,072 10,294 12,075 18,13 20,796 29,264 47,34
1 1,06 1,11 117 1,33 138 152 1,57 1.7 191
13588 17271 21202 26347 44666 52392 78657 90220 126949 205347
160 3,238 4,118 5,074 6,278 10,644 12,485 18,744 21,499 30,252 48,934
1,03 1,08 1,15 1,21 1,37 1,43 1,57 1,62 1,76 1,97
14023 17824 21973 27189 46088 54058 B1152 93080 130966 211829
170 3,342 4,247 5,236 6,479 10,983 12,882 19,339 22,181 31,200 50,479
1,06 1,13 1,18 1,25 1,42 147 1,62 1,68 1,82 2,04
14447 18361 22634 28006 47469 55676 B3STE 95858 134867 218124
180 3,443 4,375 5,394 6,674 11,312 13,268 19,916 22,843 32,139 51,979
1,09 1,16 1,22 1,28 1,45 1,52 1,67 1,73 187 21
14859 18884 23278 28801 48812 57250 85834 98560 138662 224248
190 3,541 45 5,547 6,863 11,532 13,642 20,478 23,487 33,043 53,438
1,13 1,19 1,25 132 15 1,56 1,72 1,77 192 2,16
cu 15260 19393 23905 29576 50121 58784 88230 101193 142359 230200
= 200 3,637 4,621 5,607 7,048 11,944 14,008 21,025 24,114 33,924 54,859
g 1,16 1,23 1,29 1,36 1,54 16 1,76 1,82 198 2,21
E 16035 20376 25114 31070 52644 B1741 82659 106268 148487 241714
- 220 3,821 4,855 5,985 7,404 12,345 14,713 22,08 25,323 35,623 57,6
@ 1,21 1,29 1,35 1,43 1,62 1,68 1.85 191 2,07 2,32
W 16775 21315 26270 32498 55056 B4567 96891 111119 156300 252706
o 240 3,997 5,079 6,26 7.744 13,12 15,386 23,089 26,479 37,246 60,218
0 1,27 1,35 1,42 1,49 1,69 1,76 1,94 2 2,17 2,43
g 17485 22215 27379 33868 57370 67279 100952 115773 162835 263250
ey 260 4,167 5,284 6,524 8,071 13671 16,032 24,057 27,588 38,803 62,732
E 1,32 14 1,48 1,55 1,76 1,83 2,02 2,08 2,26 2,53
o 18168 23083 28446 35187 59598 59889 104860 120251 169125 273397
3 280 4,329 5,501 6,779 8,385 14,202 16,654 24,988 28,656 40,302 65,15
"_I' 1,38 1,46 1,53 1,61 1,83 19 21 2,16 2,35 2,63
| 18828 23920 29476 36450 61747 72407 108632 124574 175194 283189
o 300 4,487 57 7,024 8,688 14,714 17,256 25,887 29,686 41,749 67,484
< 1,43 1,51 1,59 1,67 1.9 197 2,17 2.24 2,43 2.72
|‘m“ 21841 27741 34180 42270 71560 83904 125846 144302 202897 327879
400 5,205 6811 8,145 10,073 17,053 19,994 29,989 34,387 48,35 78,133
g 1,43 1,75 1,84 1,94 22 2,28 2,51 26 2,82 3,15
5 24497 EXEER] 38327 47393 80210 94039 141020 161691 227314 367266
o 500 5,838 7414 9,133 11,294 19,114 22,409 33,605 38,531 54,169 37,519
e 1,86 1,97 2,07 2,17 2,46 2,56 2,82 2,91 3,15 3,53
g 26901 34159 42078 52027 BAO34 103206 154743 177418 245305 402883
o 600 641 8,14 10,027 12,308 20,978 24,594 36,875 42,278 59,43 96,006
= 2,04 2.06 2.27 2,30 2,71 2.81 3,00 3,19 3.46 3,87
0 29112 36964 45529 56289 95321 111638 167366 191883 269705 435642
™ I 700 6,937 8,808 10,849 13414 22,693 26,603 39,883 45,725 64,27 103,813
2,21 2,34 2,45 2,58 2.93 3,04 3,34 3,45 3,74 4,19
— — — — — —

1 - cTanbHas Tpy6a; 2 ropsiyas Boga t = 80 ° C, 1) Tennosas MoLyHoCTb B BaTTax npu t,- t=1K, 2) pacxoz Boabl B kr-c”, 3) CKOPOCTb BOAbI W

8 M-C"; 3- TpeHMe Ans BECLLIOBHbIX CTaMbHbLIX Pe3bGOoBbIX TPy6




KﬂanaH Hopmanb
4037
TPEXXOA0BOWN perynupyrowmmn Visnarute 0302
KnanaH npegHasHa4eH anAa perynmposaHuA (CMeLLeHnA Unn pasneneHna) TENNOHOCUTENER B CUCTe- HasHauveHune

Max OTOMMNeHnA, oxnaXkaeHuA. NprumeHAeTcA BMeCTe C MPUBOAAMU B KAHECTBE UCTONHUTENBHOTO NpK-
6opa ¢ perynmpyemont XxapakTepucTvkow (MMHeHasA, PaBHOMPOLEHTHAA UM KBaapaTuyHas).

Mp1BOA MOXKET MOHTUPOBATLCA B MIOOOM MOMOXKEHWM, OT BEPTUKATNBHOIO A0 FOPU3OHTArNbHOIO, B BEPX-
Hem nonykpyre. CnefyeT npefoTtepalliars NPOHUKHOBEHWE B MPUBOA KOHAEHCAaTa, Kanenb Boabl U T.M.
[Mpv nopave HanpAXXeHNA Ha NPUBOA MPOUCXOAUT CaMOIOCTMPOBKA, MO3TOMY AOMOMHUTENbHAA HACT-
povika He TpebyeTtcA.

KOHTypr CMeLlLeHnA, pacnpeneneHna TernnoBbiX MyHKTOB, KOTENbHbLIX, XONOAWMbHbLIX CTaHUWm n apyrnx
YCTaHOBOK CUCTEM TeI'II'IOXOJ'IO,D,OCHa6)KeHMF| n BOﬂOCHa6)KeHI/IF|.

O6nacTb NpuMeHeHnA

T
v
Howmep 3akasa Paamep G a © L H

14037 15 1/2 (DN15) G1B 50 32 100 117
14037 20 3/4 (DN20) G11/4B 50 33 100 118
14037 25 1 (DN25) G11/2B 55 36 110 126
14037 32 1 1/4 (DN32) G2B 60 38 120 133
14037 40 1 1/2 (DN40) G11/4B 70 48 130 153
14037 50 2 (DN50) G13/4B 75 54 150 164

FabapuTtHble pa3mepbl
B MM

KOHTypr CMeLLMBaHWA, pacnpepeneHna TenmnoBbIX NyHKTOB, KOTEMbHbIX, XONOAMbHbLIX CTaHLWA K
Opyrnx yCtaHOBOK CUCTEM TeI'IﬂOXOﬂOﬂOCHa6)KeHI/IFI n BOﬂOCHa6)KeHVIH.

4037 KnanaH TpéxxonoBoin perynupyioLmnii C Hapy<XHOW LMIMHAPUYECKO pe3bboi
cornacHo ISO 228/1 knacc B, ¢ nnockuM ynnoTHEHVEM, MPUCOEANHUTENBHBIE DUTUHTI
ANA KnanaHa 3axkasblBaloTCA OTAENbHO.
Kopnyc BbinonHeH 13 nanyHu. LLnvHaens 13 HeprkasetoLLe cTanu, KOHYC BEHTUNA
13 NaTyHn C YNNOTHUTENbHBIM KOMbLIOM 13 TeProHa, YCUNEHHOTO CTEKMTOBOMOKHOM.
Cron-bykca 13 naTyHWn ¢ yNioTHUTENbHLIM KOMbLIOM 13 EPDM.

0O6nacTb NpUMeHeHNA

WNcnonHeHne

Makc. paboyan TemMneparypa 130 °C

Makc. paboyee gasneHve 16 bar

Makc. nepenap fasneHna Ha 12 4 11/4 1,5
Knanawe npu KoTopoM NPUBOR 32 3 11/o 1
MOXET ero Hafié»KHO OTKPbITb 1

3aKpbITh 1 2 2 08

[MpKn ncnonb3oBaHUV ropAYer Boabl B KAYECTBE TeNIOHOCUTENA e€ NapameTpbl AOMKHbI
COOTBETCTBOBAThL TpeboBaHWAM ,[1paBun TEXHUYECKON aKCMnyaTaLum aNeKTPUHeCKmX CTaHLmi
1 ceTeit” MUHUCTEPCTBA BHEPreT!k 1 anekTpudukaumnmn PQ.

TexHnyeckune napamveTtpbl

V13MeHeHnA BHOCATCA Mo mepe
TEXHNHECKOro COBEPLLUEHCTBOBAHWUA.

CHEIZ
1



KnanaH MoHTVpyeTcA Ha TpybonpoBoae B COOTBETCTBUM C NOCTABMNEHHON 3adaqei (CMeLLeHne nnm
pacnpeneneHune rnoTokoB) C MOMOLLIbIO 0ObIYHbIX BUHTOBBIX C YMIOTHEHUEM MIOCKOW NMPOKNaAKON.
Cnepyet nusberatb nonagaHnA rpAsn B Knana.

|_|pl/1 MOHTaxxe CO6J'IIOJ],aTb HarnpasieHne NOoTOKOB, YKa3daHHbIX Ha Kopnyce KnanaHa.

MoHTaXx

Cxema cMeLLeHnA Cxema pasgerneHns

AB<—C
xl

}

—_ |-~
" A

Y

Cxembl pacnpegeneHnAa
NMOTOKOB

B B
XapakTepucTnkn knanaHa ¢ npusogom 17712 11 Tabnumua Kvs XapaKkrepuctnkmn
3HaveHA Kvs
100%
DN M3/4
90
/i / 112 4
80
3/4 6,3
70
// / 1 10
60
/ 11/4 16
50 >
& / 11/ 25
40 ‘)9
/ & 2 40
30 Vs
/ / 7
10 4/ 4/
A=
0
0 10 20 30 40 50 60 70 80 90 100 %
HomuHanbHbIN xog
17712 11 [Mp1BOA MOCTOAHHOIO PEryNMPOBaHNA C SNEKTPOHHBIM PETrYNATOPOM Komnnekrytowine
24 B
17712 50 MpuBoAbl 3-X MO3ULMOHHOTO PErYNMPOBaHNA ANA TPEXXOAOBLIX
knanaHos 230 B
17712 51 MpwrBoakl 3-X NO3ULIMOHHOIO PerynMpoBaHmA 4nA TPEXXOQ0BbIX
knanaHoB 24 B
17796 02 MoHwxatoLmin TpaHcdopmatop 230 B/24 B, 50 'u, 50 BA
17793 23 OnekTpoHHbI perynatop 110 B...230 B
17793 24 OneKTPOHHbIN perynatop 24 B
17793 01 [lat4mk TeMneparypbl HApy>KHOro BO3Ayxa ANA perynaropa
17793 00 HaknapgHow gatqvk Temneparypel Ana perynaropa




[EPLI-TS-90-V | ___topen

7723V /[7724V[7728V
TepmocTaTuyeckuit KnanaH 7758V/7759V
C NNaBHOW, CKPbITO NpeaHacTPONKOM. NapaHne 0999
KnanaH tvna MEPLI-TS-90-V npeaHasHadeH ANA yCTAHOBKM B 3aKPbITLIX ABYXTPYOHBIX cucTeMax C HasHaueHue

LUMPKYNALMOHHBIMK Hacocamu, B KOTOpbIX TpebyeTcA rmapaenunyeckaAa HacTpolika. B npouecce
MOHTayKa MIu 9KCnmyaTaumm CUCTEMbI HACTPOMKA MOXKET BbiTb M3MEHeHa C MOMOLLBIO creumnansHoro
Kno4a.

N/

e

MEPL-TS-90-V
TepMocTaTuyeckan bykca

Ocobble UCnonHeHnsa

>
17723 71 17737 67 17733 67
R=R1/2"
< G=G3/4
3 { o “I
—_— —
R G G
26 26 l 52
17724 71 17724 42 17738 67

V1amMeHeHmnA BHOCATCA No Mepe
TEXHNYECKOro CoBepLLUeHCTBOBaHMA.

BN COHeIZ




[aBapuTHbIe pasmepbl, MM,
DN ObosHaueHne ApT.Ne Homep 3akaza| R | L H h AnAa cepun
EN 215 T2
10 1772365 | 38" | 12 | 75 | 27 - HD 1215
MpoxogHon, pAag ,F” 7723V
15 17723 67 1/2” 15 83 27 -
10 17724 65 3/8” 12 49 27 20
Yrnosown, pAg ,F” 7724V
15 17724 67 1/2” 15 54 23 23
DN VicnonHerve ApT.Ne Homep 3akaza| R | L H h
labapuTHble paamepbl
10 EN215F 7723V E’;’ﬁgg” 3/8" | 12 40 27 84 [NA pasHLIX Mogeneit,
MpoxopHoi knanakx + SaKaSbIBa}gTCH ) MM
15 C OTBOJIOM 6249 OTHENbHO 1/2 15 54 27 94
10 Yrnoson 7728V 17728 65 3/8 12 49 35 27
15 cneumantHeln 1772867 | 1/2" | 15 | 55 | 35 | 29
15 AB 7758V 17758 67 1/2” 15 53 26 31
15 CD 7759V 17759 67 1/2” 15 53 26 31
Bce Mmopenu noctaenAoTCcA B HUKENMPOBAHHOM UCMOMHEHWN C KPACHBIM 3aLLMTHBIM KOMMa4YKOM. WcnonHeHua
YHvBepcarnbHbie MOdenu co creumansHomn pessboson MydTorn Ana Tpyd 1 GUTUHIOB:
7723V 3/8"...1/2" npoxogHoi knanaH, pAag F. FEPLI-TS-90-V
7724V 3/8"...1/2" yrnosoit knanaH, pAg F.
7728V 3/8"...1/2" yrnoBo¥t cneumansHbINA. rEPU-3-D-V
7758V 1/2" 3-oceBoit knanaH ,AB”, paguaTtop cnpasa oT KrnanaHa.
7759V 1/2" 10 e ,CD”, pagunatop cnesa.
IMEIOTCA B HamMMuMM TakKe MPOXOAHble W YIMOBbIE YHMBEpPCAlbHbIE MoAenu C rabapuTHbIMM
pasmMepamu cornacHo pAagy ,D”.
KnanaHsl FEPLI-TS-90-V B 0cobom ncnonHeHnn, pasmep 1/2”: FEPL-TS-90-V

17723 71 npoxopgHoW KnanaH, yHuBepcansHasa MydTa x Hapy»xHaA pessba G 3/4, ¢
YANOTHEHNEM ,,chepa-KoHyC”.

17737 67 npoxodHoM KnanaH, 2 x Hapy»xHasA pesbba G 3/4, ¢ ynnoTHeHreM ,chepa-KoHyc”.

17733 67 npoxogHOW KnanaH, coefuHUTENb ANA MNOAKMIOYEHNA K pagmatopy C YNIoTHEHWEM
,Chepa-koHyc”, dbuTuHr ana Tpyb ¢ Hapy>kHol peabbon G 3/4.

17724 71 yrnosow knanaH, yHuBepcansHaa MydTa x Hapy»xHasa pessba G 3/4, ¢ ynnotHeHvem
,chepa-KoHyc”.

17724 42 yrnosow KnanaH, 2 x Hapy>kHaA peabba G 3/4, ¢ ynnoTHeHneM ,chepa-KoHyc”.

17738 67 yrnoBon knanaH, CoeguHUTENb ANA NOAKMIOYEHNA K paanatopy C YnnoTHeHUeM
,Chepa-koHyc", GUTUHI AnA Tpyb ¢ Hapy>kHoW peabbon G 3/4.

Ocobble ucnonHeHnsa

FEPL-TS-90 KnanaHbl 6e3 npeasapuTensHO HACTPOMKM.

FEPL-TS-90-E KnanaHbl C MOHWYXEHHBIM COMPOTUBNEHMEM AMNA OAHOTPYOHbLIX FOPU3OHTAMBHBIX
CUCTEM C LUMPKYNALMOHHBIM HACOCOM.

FEPL-TS-E KnanaHbl ¢ MakcUMarbHOM NPOMnyCKHOM CMOCOBHOCTLIO 1A OAHOTPYOHbIX
BEPTVKANbHBIX 1 ABYXTPYOHbIX rpaBUTaLMOHHLIX (BE3HACOCHLIX) CUCTEM.

MEPLI-TS-98-V KnanaHbl ¢ OTKPBITON LLUKaNow rugpasnmn4eCckor HaCTPOMKM.

FEPL|-TS-90-kv KnanaHbl ¢ HacTporikon Ky nyTtem nogbopa 6yKchl AnA ropoackoro
LieHTpan1M3oBaHHoro TennocHabxeHnA (MaccoBanA 3acTpomka).

[InA aTUX UCMONHEHNA UMEIOTCA OTAEMbHbIE Hopwmanwu.

Opyrue ncnonHeHuA

Makc. paboyan Temneparypa 110 °C
Makc. pabodyee nasneHue 10 6ap

KayecTBo ropAYen Bofbl AOMKXHO COOTBETCTBOBATL TpeboBaHWAM ,[paBun TeXHNHYEeCKon aKcnya-
TaUMM BNEKTPUHECKNX CTaHUMiA U ceTeir” MuHMcTepcTBa aHepreTykmi v anextpudvkaummn PO.

Mpu npumeHeHun dutnHros MNEPLL anAa MeaHbIX 1 cTanbHbIX TPy cneayeT yymThiBaTb MakCcUMarbHO
AonycTuMble Temneparypy 1 nasneHve (EN 1254-2:1998, 1abn.5).

Pabouue napamertpel

®utuHrm TEPL,

B AByxTpyBHbIX CMCTEMAX BOLAHOTO OTOMMEHUA, B KOTOPLIX TPEOYETCA rmapaBnuyeckas KoppekUms
NpPVBOPOB OTOMNEHWA MeXXaY COBON.

O6nacTb NpUMeHeHUA

CoepnuHutens 6210 ¢ ynnoTHeHneM ,cdepa-koHyc” yCTaHOBMEH.
PekomeHpyeTca nonb3oBaTbCA MOHTaXHbIM Kiodom EPLL 6680.

MogkrioyeHme K paguatopy
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BmecTo coemuHuTene Ana pagmnaTopoB CO CTOPOHbI HAPYXKHOW pesbbbl G 3/4 MOXXHO
MCMOMb30BaTh:

6210 1/2" CoefnHuTens Ana peasbosbix TpyO,
BO3MO>XHaA annHa — 26 unm 35 mm.
6211 172" CoepnHutens nepexogHon, 1/2” x 3/8”.
6213 3/8" CoegnHutens nepexogHon, 3/8” x 1/2”.
6218 3/8"..1/2" [nvHHanA peabboBas BTynKa, 6e3 ranku, MoXKHO YKOPOTUTL ANA

KOMMEeHcaLUmn pasHuLbl MOHTaXKHbIX Pa3MepoB.
Pasmepel: 3/8"x40; 1/2"x39, 42 vnn 76 MMm.

6218 1/2" PesbboBan BTynka, 6e3 ranku, anunHsbi:
36, 48 unn 76 mm.
6235 3/8"...1/2" CoeguHuTens Ana nanku.
3/8"x12; 1/2"x12, 15, unn 18 mm.
6249 3/8"..1/2" OtBop 6e3 raiku, ¢ ynnoTHeHneM ,chepa-KoHyc”.
6274 G 3/4 CDI/ITI/IHI’I/I ANA MEAHBIX U TOHKOCTEHHBIX CTarnbHbIX TPYO.

Hapy>xHbiin anameTp Tpy6 8, 10, 12, 14, 15, 16 1 18 mm.

6275 G 3/4 QUTUHIY G YNNOTHEHMEM BNaCTUYHBIM KOMBLLIOM AMA MEAHbIX
N TOHKOCTEHHbIX CTanbHbIX TPYO, pekomeHayeTca ana Tpyb ns
TBEPAOV NernpoBaHHOM cTanu 1 Tpyd C ranbBaHNYecKUM
nokpbITMem. HapyxHbi guametp Tpy6 12, 14, 15 mm.

6098 G 3/4 CoefnHWTENb ANA NnacTMkosbix TPy6 anAa Tpyb PE-X-, PB.

Co CTOPOHbI MydThI KNanaHoB MOXHO UCMOfb30BaTh:

6219 172" MepexonHana MydTa, LBET-KeNnTui, AnA coeauHeHna Tpyba/knanaH,
BHYTPeHHAA pe3bba (Tpyba) x Hapy»xHaA pesbba (knanaH),
1"x1/2", 1 a"x1/2".

6066 M22x1,5 CoeaunHuTenb AnA NnacTukosbix TPy6 PE-X-, PB, a Takxe
MeTannonnacTMKoBbLIX TPYD, MPUMEHAETCA ¢ aganTtepoM
1627201 (R1/2xM 22 x 1,5).

6098 G 3/4 CoeaunHuTenb AnA NnacTMkosbix TPy6 PE-X-, PB, a Takxe
MeTannonnacTMKoBLIX TPYD, MPUMEHAETCA ¢ agantepoM
16266 01 (R 1/2 x G 3/4).

Pasmepsl AnA coeauHUTEner NnacTMkosbix TPyO cM. B kaTanore I'EPL.

Opyrue BO3MOXHOCTU
noaKIo4YeHUA

Homepa 3aka3oB cMm.
B kaTanore 'EPLI.

YHuBepcanbHble Mofenu uMeloT crneumanbHble MydThl. K HUM MOXXHO MPUCOEAMHATL pe3bboByio
TPYBY UNM KanubpoBaHHyio TPyBy M3 MArKOW CTanu WAy MEAW C MOMOLLBIO GUTUHIOB. DUTUHM
3aKa3blBalOTCA OTAENbHO.

Y knanaHos R=1/2" ana Tpy6 ¢ HapyxHsIM avameTpom 10, 12, 14, 16 1 18 MM Mexxay KnanaHom
1 GUTUHIOM crnefdyeT NpUMeHATb apganTtep apT.Ne 6272.

Tpy6a @ D, M 12 0 | 12 | 1 [ 15 [ 8 | 18
Knanas R= 3/8" 1/2"

Aganep Ne sakasa 1627201 | 1627201 | 16272 01 1627201 16272 11
Our Ne saxasa | 16292 00 | 1628400 | 16284 01| 16284 03 | 16292 01 | 1 6284 05 | 1 6289 01

Mpy MOHTaXXe MedHbIX TPYO unu Tpyb M3 MATKOR CTarmu PEeKOMEHOYeTCA UCMOonb30BaTh OMOPHLIE
rMnb3bl. [nA 6esynpeyHoro MoHTaxxa pekomeHmyetcA peabby HGonta vnm raiku, a Takke camo 3a-
YKUMHOE KOMbLIO CMasblBaTb CUMMKOHOBOW cMaskoin. ObpatnTe BHUMaHWE Ha Hallly MHCTPYKLMIO Mo
MOHTaXKY.

CoepguHuTenu gna Tpy6
YHuBepcasnbHbie Mogenu

MpepBapwTenbHaa HacTpoOMKa 3aKnio4aeTcA B CO3[AaHWM  [OMOMHWTEMBHOMO  rMAPAaBMMHECKOro MpegsapuTensbHas

COMPOTVBMEHUA C MOMOLLBIO MMaBHO PEerynvpyemMoro M3BHe [OPOCCENbHOrO 3MNeMeHTa - KonbLla, HACTDOMKA

OXBaTbIBAIOLLEr0 30MOTHKK KnanaHa. JpoccenbHbli LUNMHAENb He NPENATCTBYET ABVXXEHWMIO WNNHAENA P

KnanaHa. YCTaHOBMEeHHaA CTyneHb NPEeAHACTPOMKM HEAOCTYNHA ANA OKPYKAIOLLMX. HasHaueHue

MNpenHacTpoiika OCYLLECTBNAETCA C MOMOLLBIO yCTaHOBOYHOrO Knioda (16809 67), KoTOpbIA

HapeBaeTCA Ha 3yb4arthiin BeHel, ByKChl.

PasnuyatoT YeTbipe Buaa knanaHos MEPL-TS-90, oTnuyaloLmxca apyr oT Apyra UcrnonHeHueM Bykchl CoBMeCTUMOCTb

KnanaHa: MEPL-TS-90

e [EPL-TS-90 - 0b6bl4HOE UCTIOMNHEHWE; 3ameHa ByKcbl

® [EPLI-TS-90-kv — TepMmocTatn4eckme KnamnaHbl CO CTyneH4aTomn HaCTPOMKOM KV NyTeM 3aMeHsbl TepMOoCTaTn4ecKoro
ByKCHI; KnanaHa

e [EPL-TS-90-V - TepmocTtatv4eckme KnanaHbl C NMaBHOM CKPbLITOM NpeaBapuTEnbHON HACTPOMKOWM;

e [EPLI-TS-98-V - TepmocTatnyeckmne knamnanbl C NNaBHOW OTKPLITOW NPegHACTPORKOW.

e [EPL-TS-FV - TepMocTatuyeckune KnanaHsl CO CTyneH4aTon HacTPOMKOM Kv nyTeM nogbopa
[POCCENbHBIX OTBEPCTUN.

Ecnu Bo BpemA aKcnnyataLmm CUCTEMbI OKaXKETCA, YTO AnA yaobcTea MHAMBUAYANbHOTO NOMb30BaHWA
TpebyeTcA oTaath NPeanoyTeHne APYromy MCMOMHEHMIO BYKChl, TO C MOMOLLIO MHCTpyMmeHTa EPLL-
YenHXprKC BO BpemA paboTsl CUCTEMbI MOXKHO 3aMEHUTb DYKCY. TOYHO TaK e MOXKHO OCYLLECTBUTL
YUCTKY YNNOTHEHWA ceana (yaaneHne YacTtuu rpAasu, OCTaTKOB CBAPKM UMW Maiikn).

Mpw nonb3oBaHunn ycTponcTeoM IEPLI-HeiHKPUKC nayHute MHCTPYKLMIO.




CHATb rONOBKY TepMocTaTa, PyYHON MPVMBOA UMW 3aLLIMTHBIA KOMMaYoK.
OTBEPHYTb KPBILLKY YNNOTHATENBHOMO Korblia (BoAa He AoMmKHa BbIXOAUTS).

HapeTb perynmpoBoYHbIN KMoy Ha KnanaH.
MaxoBuK Knioya BpalLlaTb Brpaso A0 yrnopa, 3T0 AaCT UCXOAHYIO TOYKY AnA HACTPONKM.

VIHOMKATOPHBIN ANCK YCTAHOBKTL Ha OTMETKY ,0” Ha MaxOBUKeE.

S oA e

Yoepxvead B GUKCUPOBAHHOM MOMOMEHUM UHOVKATOPHLIM OUCK, BpaLlaTb MaxoBUK OO TEX Mop,
noKa Hy»<HaA CTyrneHb HAaCTPONKKN He COBMageT C MHAMKATOPHbLIM A3bIHKOM.

7. Y6parth KoY NPpeaHacTpOoKX C KnanaHa, He M3MEHAA YCTaHOBMNEHHOW CTyMeHU NpeaHacTPOVKM.
8. HaBepHyTb KpbILLKY YNNOTHUTENBHOMO KOMbLia (Crerka NoATAHYTb).

9. Hapertb ronosky Tepmoctara EPL| unu py4Hoi npusog Ha KnanaH.

BrinonHeHHaA HacTpoiika HagexxHa v HedoCTynHa ANA MNOCTOPOHHKIX.

Mpouecc
npegHacTponkm

H

[

YCTaHOBOYHbIN KNoY AnA
FEPL-TS-90-V
16809 67

Mocne 3amMeHbl ByKChl HEOBXOAMMO YCTaHOBUTL MPEXKHEE 3HAYEHUE NPEAHACTPONKM.
3ameHa OCyLLIeCTBNACTCA CrefyioLLM 06pasoMm:

1. [emoHTtnpoatb ronosky Tepmoctata EPL| unu pyyHon npueoa MEPL-TS;

2. BbiBepHyTb ByKCy KnanaHa 1 3aMeHWUTb Ha HOBYIO;

3. Hapetb ronosky Tepmoctata EPL, unu pyyHoi npusog MEPLL-TS.

B cucteme, HaxopALlercA mnop [AaBneHWeMm, 3ameHa OyKCbl MOXXET MPOW3BOAWTLCA MPWU MOMOLLN
MHCTpymeHTa [EPL-HenHxduKe; cnepgyet nonb3oBaTbCA WMHCTPYKUMEN MO SKChnyarauum KHCTPY-
meHTa [EPLI-Henmxdukc.

Homep sakasa 6ykchl knanaHa IEPLI-TS-90-V — 1 6367 97.

Bykca MEPL-TS-90-V

3alLUmTHEIN Konnayok CIYyXXUT ONA 3allnTbl Ha BPEMA TPaHCNOPTUPOBKK U MPOMbIBKM BO BPEMA MyCKa.
CHAB 3aLLUMTHBIN KONMAY4oK 1 HaBepHyB ronoBKy TepMocTara, nony4aiT TepMOCTaTUHECKUI KranaH, He
npon3BoaA Npn 3TOM CIB BOAbI N3 CUCTEMBI.

Py‘-IHaF] yCTaHOBKa HOMUHArbHOW PACHETHOM CTEMEHN OTKPLITUA KnanaHa 2K C NOMOLLbIO 3aLLMTHOrO
Konnadka:

Mo OKPYXXHOCTM MMacTMaccoBOrO Kommnayka, B pudneHon obnactv, HaHeCeHbl ABE PUCKM,
COOTBETCTBEHHO MApPKNPOBKE ,+" 1 ,-*.

1. 3aKpbiTb BEHTWIb NpPaBbIM MOBOPOTOM (MO HACOBOW CTPENKeE).

2. 3anoMHWTb NMOMOXKEHWE METKN ,+".

3. OTKpbITb KNanaH A0 COBMELLIEHNA METKM ,-" C MO3nUMER ,+”.

3T0 NONOXKEeHWe COOTBETCTBYET CTENEHWN OTKPLITUA KNanaHa (30He NponopUMoHanbHOCTK), paBHom 2K.

TepMocTaTuyecKuin
knanaH F'EPL}

Py4yHaA yctaHOBKa
pacyeTHOM CTeneHn
OTKpbITUA KnanaHa 2K.
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Ona PY4HOro ynpasneHuA KnanaHoM npw OTCYTCTBUW TEPMOrOMOBKM MOXKHO MCMOMNb30BaTL PYHHON

PyuHoi npueog

npweog MEPL-TS (apT.Ne 1 7102 80). rEPU-TS
Mepen MOHTaXXOM M3y4nTe NpuUnaraemMyto MHCTPYKLMIO.
TepmocTaTM4ecKuii KnanaH ycTaHaBnmMBaeTCA B MPAMOM MOTOKE npubopa oTonneHnA (C NPOTOKOM B MoHTax

HanpasneHun ctpenkum). Ocb wWwroka knanaHa [EPLL gnA obecneyeHnA onTvMansHOW perynmpoBKy
KOMHATHOW TeMmrnepaTtypsl [OMKHA HaxOOUTbCA B FOPU3OHTANBHOM MONOXXeHWn. [nA Ge3ynpeyHoi
ponronetHelt paboTsl KnanaHa B CUCTeMe HeoOXO@UMO MpemyCMOTPETb YCTaHOBKY KOMMMeKTa
OUNLTPOB rPYyHON U TOHKOW OHUCTKMN.

lonoeka TepmocTata [EPLL He pomxHa nogBeprarbCA BO3OEMCTBUMIO MPAMbBIX COMHEYHbIX Myden u
TEMNa, U3Ny4aemoro, HanpuMmep, TakuMK YCTPOCTBaMM, Kak Tenesusop. Ecnv mpubop otonneHuA
3aKpbIT (3aHaBecko), To 0bpasyeTcA TennoBaA 30Ha, B KOTOPOK TepMOCTaT ,He YyBCTBYeT” KOMHAT-
Hyto TeMNepaTypy 1 He MOXeT abdEKTUBHO perynmpoBath. B aTom crnyyae HeobXoavMMo MCMoNb30BaTh
TepMocTatnyeckylo ronosky [EPLL ¢ BbHOCHbIM - patdmkom 7430, 7460, 9430, 9460 wumm
TEPMOCTATUHECKYIO FOMOBKY C AUCTaHLMOHHON perynuposkon 7330, 9330.

HOJJDO6HOCTVI, KacatoLimeca TepMocTatm4eCkmnx rorioBok lEPU, cm. B COOTBETCTBYIOLLMX HOpManAax.

YKasaHuA Mo MOHTaXy

10 OKOH4YaHWMM OTOMUTENBHOIO nepvopa KnanaH nonHOCTLHIO OTKPbITE MOBOPOTOM MPOTUB 4aCOBOW
CTpeEernKu, 4TOObI npeaoTBpaTnuTb CKonneHne MHOPOAHLIX HacTuL Ha cedne KnanaxHa.

YcraHoBka Ha neto

16680 00 MoHTaXKHbI KoY AnA coeguHuTenen

16807 90 MoHTaxxHbIn Koy MEPLI-TS-90

16808 67 Knto4 NnpeaBapuTENbHOM HACTPOMKN (KpacHbI) AnA MOAener Co CKpbITOn
rMapaBnMYeCcKon HACTPOMKON. HacTpoeUHbIV LUNWHAENb KnanaHa ¢ BHYTPEHHUM
LLIECTUIPaHHUKOM.

16809 67 Kriod npeasaputensHon HacTporiku (ronybor) ana MEPLI-TS-90-V co ckpbITol
nnasHow perynuposkol (mogens 1998 ropa).

17780 00 WHcTpymeHT MEPLI-YenHkduKe Ana 3ameHbl OyKChbl TEPMOCTATUHECKOro KrnanaHa

17102 80 Py4yHoi npusog MEPL-TS-90, cepua 7000, ¢ NpeaHACTPOKOM 1 BrIOKMPOBKOW

19102 80 Py4Hown npmeop MNEPLI-TS-90, cepmra 9000 ,Anzainn”

MpuHagnexHocTn

Pyu4Hble npusofpl

16367 97 Bykca EPLI-TS-90-V

3anvactn

4




HAwnarpamma N'EPL, MEPLU-TS-90-V

AptNe. 7723 N = 7759V paav. DN 10 R=3/8" @« DN 15 R=1/2"
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> - rpaHuua rapaHTpoBaHHon HecluymHoM paboTsl Knanaqa.

XapaktepucTukm ,1-9” OTHOCATCA K CTENeHN OTKPLITMA KnanaHa (30He NponopLmuoHanbHocTH), pasHom 2K.
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FEPLI-AS-T-90
BeHTUN1 gBOIHON perynvpoBKu
C BO3MOXXHOCTbIO Nepeferikv B TepmocTar

Hopmarns
6823/6824
3paHne 0999
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6824

16823 71

1 6837 91

Ocobble UCMonHeHnA

R=R1/2"
G=G3/4

1 6848 01
Homep H
McnonHeruna L h Howmep 3akasa l'abGapuTHble paamepbl B MM
apmikyna [MogkmioyeHne max.
10 3/8" 12 75 61 - 16823 90
6823 MpoxogHoi 15 172" 15 83 61 - 16823 91
20 3/4" 18 98 61 - 16823 92
10 3/8" 12 49 59 20 16824 90
6824 Yrnosow 15 172" 15 54 56 23 16824 91
ameH 1 BHOCATCA N0 Mepe
20 3/4" 1 8 1 6824 92 TeXHVIHeCKOFO COBEpLUEHCTBOBAHNA.




BeHTnnb asonHon perynmposkm MEPLI-AS-T-90 npegHa3HadeH anAa TOYHOW PYYHOR rMapaBnmnyecKom
PEerynmpoBKM nodasqn Bofdbl K Npubopam otonneHus (pasmepsl 3/8”...1"), cToAKaM Unu perncTpam
(pasmepsl 17...1 1/4”). CkpblTaa npeaBapuTenbHaA PErynnpoBka C MOMOLLBIO CMeumansHOro Koya
NO3BOMAET YCTAHOBWUTb HOMMHAmbHLIM PaCYETHbIM MOTOK 4Yepe3 npubop. [Mpyv 9TOM OCHOBHOW
AManasoH PerynmupoBKY C MOMOLLBIO MaxoBMYKka OCTAETCA MOMHOCTLIO AOCTYMHLIM AMA MONb30BaTens.
BeHTnnn pasmepos 3/8”...3/4” nonyckatoT nepeaernky B aBToMaTM4eckuin TepMoperynaTtop.

HasHaueHnue

CucTemMbl OTOMMEHUA, OXMaXKAeHWA W ropAadero BOﬂ,OCHa6>KeHVIH, B KOTOpPbIX Tpe6yeTCF| rmppas-
nmMyeckana HacTpowka. PeKOMeHﬂ,yeTCH ONA MOHTaXKa B KMUMAaTU4ECKMX YCTaHOBKax, ANA TOYHOM
PerynmpoBkn pPErncTpos o6orpeBa Unn oxnaXkoeHnAa, a TakXke B KadecTtse 68ﬂaHCVIpOBOHHOI’O
KnanaHa anAa CTOAKOB.

O6nacTb NpMMeHeHUA

Bce Mopenw nocTasnATCA B HUKENMPOBAHHOM MCMONHEHUM C BEMON BUHTOBOW LLINAMKOM, MaxXOBUKOM WcnonHeHua

1 3aLLMTHBIM KOMMaYkoM AnA MaxoBuKka.

YHUBEpCanbHble MOfenu co creunansHol pesbboBo MydTOR AnA TPYO U KOMMPECCHOHHBIX

OUTUHIOB.

BosmoxxHO mocniefytolliee nepeobopynoBaHme Ha TepMOCTaTUHECKUA PexmM paboTsl B cUcTeme, FEPL-AS-T-90

HaxofALlercA nog faBneHnemM.

6823 3/8"...3/4" TMpoxogHon

6824 3/8"...3/4" Yrnoson

1682380 3/8” VcnonHeHne anAa noMeLLieHnin 0OLLIECTBEHHBIX 3AaHNUA C GUKCUPYEMbIM FEPLI-AS-T-90
CTOMOPHbIM KOMMNAYKOM. Mogenu co cTornopHbIM

1682381 1/27 [MpoxofdHble yH1BepcarnbHble MOAeni. Konnaykom

1682382 3/4”

1682480 3/8” YrnoBoe MCNOMHEHWEe CO CTOMOPHBLIM KOMMa4YKoM.

1682481 1/2"
1682482 3/4”

Bentunu FrEPLI-AS-T-90 B ocobom ucrionHeHum, pasmep 1/2”:

16823 71 MpoxoaHoi , yHMBepcanbHaa MydTa X Hapy>kHaA pessbba G 3/4, ¢
yANoTHeHMEM ,chepa-KoHyC".

16837 91 MpoxoaHoi, 2 X Hapy»kHaA peabba G 3/4, ¢ ynnoTHeHnem ,cdhepa-KoHyc”.

16833 81 [MpoxogHon, coeamHUTENb ANA NOAKMIOHEHMA K PaanaTopy C ynnoTHeHeM
,cbepa-koHyc”, GutuHr anA Tpyd ¢ Hapy»kHow pesbbon G 3/4.

16824 71 YrnoBsow, yHuBepcansHaa MydTa x Hapy»xHaa pessba G 3/4,
C yNnoTHeHreM ,chepa-KoHyc".

16824 37 YrnoBow, 2 x Hapy»Hasa pesbba G 3/4, ¢ ynnoTHeHnem ,cdepa-KoHyc".

16848 01 YrnoBow, coeanHnTENb ANA NOAKMIOYEHNA K pagnatopy C YNNoTHEHWEM

,Cdepa-KoHyc*, GUTUHT anA Tpyb ¢ Hapy»kHoW pesvbon G 3/4.

FEPL-AS-T-90
Ocobble UcnonHeHua

6823 1"...11/" [MpoxogHom

6824 1"..11/4" Yrnoson

6823 F 1" [TpoxoaHON CO CTOMOPHLIM KOMMa4koM
6824 F 1" YrnoBow CO CTOMOPHbLIM KOMMa4YKoM

[nA 8TMX MCNOMHEHW UMEeEeTCA OTaeNbHaA HopMarb.

CraHgapTHble Mogenu
¢ pe3bboBoit MydTOM
17..11¢

Makc. paboyana Temneparypa 110 °C
Makc. paboyee nasnexve 10 6ap

KayecTBo ropA4ein BOAbl AOMKHO COOTBETCTBOBATL TPEOOBAHUAM ,[PABUM TEXHUHECKO aKCnnya-

TaLMM SNEKTPMHECKUX CTaHLMiA 1 ceTelr” MUHMCTEPCTBa SHEPreT K 1 anekTpudmkaumm PO.

Mpy NPUMEHEHUN KOMMPECCHOHHBIX GUTMHIOB MEPLL AnA MedHbIX 1 cTanbHbIX TPY6 cnefyet
YHYMTHIBATL MAKCUMArLHO [ONyCTUMbIE Temnepatypy v aasneHue. QUTMHIM na NnacTkoBeIX TPY6
NPWrofHbl K aKCnnyaTaumm npu Make. paboden Temneparype 95 °C 1 Makc. paboyemM aaBneHnn
10 6ap, ecnu narotoBuTens TPYH HE YKa3bIBAET MHOMO.

Pa6ouvie napameTphbl

®uTUHM KoMnpeccuoHHble
rEPLL

CoeanHntens 6210 ¢ ynnoTHeHreM ,cdepa-KoHyC” yCTaHOBMEH.
PekomeHpyeTcA Nonb3oBaTbCA MOHTaXKHBIM Kntodom [EPL 6680.

MopknioyeHne K paguaTopy




BmecTo coenunHuTenei ana paamnaTopoB CO CTOPOHbI HapyHOM peabbbl G 3/4 MOXXHO MCMOMb30BaTh:

6210 1/2" CoeguHuTens ansa pessbboBbIX TPYO,

BO3MOXKHAA anuHa — 26 nnm 35 Mm.

6211 172" CoepuHntens nepexoproi, 1/2" x 3/8".

6213 3/8" CoegmHnTens nepexogHoi, 3/8 x 1/2".

6218 3/8"...3/4"  [OnuHHaA pe3bboBas BTynKa, 6e3 ranku, MoXKHO YKOPOTUTL
ANA KOMNeHcauum pasHuLbl MOHTaXKHbLIX Pa3MepPOoB.
Paamepbl: 3/8" x 40; 1/2" x39, 42 nnun 76; 3/4" x 70 MMm.

6218 172" PesbboBas BTynKa, 6e3 ranku, AnuHbl:
36, 48 unn 76 mm.

6235 3/8"... 3/4"  CoeguHuTENb ANA NanKu.
3/8" x 12; 1/2" x 12, 15 unn 18mm; 3/4" x 18 mwm.

6249 3/8"...3/4" OtBop 6es3 ravku ¢ ynnoTHeHneMm ,chepa-KoHyc”.

6274 G 3/4 QUTUHI KOMNPECCUOHHBIA ANA MEAHBIX Y TOHKOCTEHHbIX CTanbHbIX TPYO.
Hapy>xHbiii anametp Tpyb 8, 10, 12, 14, 15, 16,18 mm.

6275 G 3/4 DUTUHT KOMMPECCUOHHBIN C PEBUHOBLIM YMMOTHUTENBHLIM KOMBLIOM [AM1A
ME[HbIX N TOHKOCTEHHbIX CTamnbHbIX TPYD, pekomeHayeTca anA Tpyb va
TBEPON NernpoBaHHoR cTanu 1 Tpyb C ranbBaHNYECKUM NMOKPBITUEM.
Hapy>xHbiii anameTp Tpy6 12, 14, 15 Mm.

6098 G 3/4 OUTUHF KOMAPECCHOHHBINA A NNACTVKOBLIX TPY6 PE-X-, PB.

Co CTOPOHbI MyCDTbI BEHTUMNEN MOXXHO MCMOMNb30BaTh:

6219 1/2"... 3/4"  TepexogHaa mydTa, UBET- XKenTbli, ANA COeanHeHna Tpyba/BeHTUmb,
BHYTPEHHAA pesbba (Tpyba) x HapyxHaa pesbba (BeHTUMb),
1" X 172", 11/3" x 1/2", 1" x 3/4", 11/4" x 3/4".

6066 M22x1.5  DUTUHT KOMAPECCUOHHBIN ANA NNacTUKOBbLIX TPYS PE-X-, PB, nprMeHaeTcA
Cc apantepoMm 1627201 (R 1/2xM 22 x 1.5).

DWTUHT KOMMPECCHOHHBIN ANA NNacTMKOBLIX TPY6 PE-X-, PB, npumerseTca
c agantepom 1 6266 01 (R 1/2 x G 3/4).

Pasmepbl GUTUHIOB ANA NNacTUKOBLIX TPYO cM. B kaTanore I'EPL.

6098 G 3/4

Lpyrve BO3MOXXHOCTU
MOAKIIOYeHNA

Homepa 3akasoB cMm.
B katanore EPL.

YHUBEpCanbHble MOOENM UMEIOT crieumarnbHele MydTel. K HAM MOXHO MOOKMIOYaTh Kak pesbboByio
TpY6y, TaK 1 KannbposaHHyio TPyBy U3 MAarkoit ctanu unm mean. QUTUHIM 3aKasbIBAIOTCA OTAEMLHO.

CoepguHutenu gna tpy6

YHuBepcasnbHble

Y BeHTvnei ¢ R=1/2" gna Tpy6 ¢ Hapy>kHbIM gnameTpoM 10, 12, 14, 16 1 18 MM Mexay BEHTUNEM Mogenu
1 GUTVHIOM cnefyeT NpuMMeHATb agantep apT.Ne 6272.

Toy6a @ D, My 12 0 [ 2 | 1w [ 15 | 1. | 18 18

BeHtunb R= 3/8" 1/2" 3/4"

Apantep  Ne 3aka3a 16272 01|16272 01|1 6272 01 162720116272 11

Outunr Ne 3akasa |16292 00 (16284 00|1 6284 0116284 03|1 6292 01 (16284 05|1 6289 01 |1 6292 02
Mpu MOHTaXKE MefHbIX TPYO wMnu Tpyd U3 MArKOW CTanu PeKOMEHOYETCA MCMOnb30BaTh OMOPHble
rMnb3bl. [nA 6e3ynpeYHoro MoHTaXka pekoMeHmyeTca pesbby borTa unu ramki, a Takke camo 3a-
MMMHOE KOfMbLO CMasblBaTb CUMMKOHOBOW cMaskoi. Obpatute BHUMaHWE Ha Hallly MHCTPYKUMIO Mo
MOHTaXYy.
MNpenBapwTenbHaa HacTpoMka C MOMOLLBIO BbIABMraeMoro APOCCENbHOro LUNMHAENA MN03BOMAET MpepsapurenbHan
OCYLLIECTBWTb APOCCENNPOBAHME NOTOKA C TOYHOCTbIO 0 1%; MPK 9TOM NOCTOAHHOIO AOCTYMNEH MOMHbINA HacTpoiika
X0 BpalLeHna MaxoBuyka. [AnA ocyLleCTBNeHWA NpeaHacTPOMKM HEOOXOAMM PEryrMPOBOYHbIA KoY
6800 (C >KenToil pyKOATKOM).
PacnonoXeHHbli  BHYTPW  OPOCCENbHBIN  30MOTHWUK — perynvpyetcA C  MOMOLLbIO  LUNWHAenA
npefHacTpoiku. YTobbl MakCUMarbHO 3allMTUTL KranaH OT BO3MOXKHbIX 3aCOPEHWI, 30MOTHUK
3aKpenneH Ha LWNuMHAene NpeaHacTPOK1 CBOBOAHO.
1. KpenexkHbif BUHT MaxoB14Ka OTBEPHYTb U CHATb MaxOBUHYOK. YcraHoeka

npeaHacTporiKn

2. BBECTW PYKOATKY PEerynmpoBOHHOrO Krlioya B OCHOBHOW PerynupyioLLmi LUMMHAENb U MpUXaTs
M3MEPUTENbBHYIO MMb3Y K €€ TOPLIEBOI MOBEPXHOCTH.

3. HaxopAwlaAca Ha pyKoATKe Knio4a Lkana AaeT BO3MOXXHOCTb OCYLLECTBUTL MPEABapUTENbHYIO
HaCTPOWKY, ANA 4ero:
3.1. TNoBepHyTb K04 MO 4aCOBOW CTPenke Ao ynopa.
3.2. NyTem NoBopoTa roMoBKM Kio4a MPOTVB YaCOBOW CTPENKM Ha TpebyemMoe Hrcro 0bopoToB
ycTaHaBnMBaeTcA Heobxoamman HacTporka.

4. TNocne Npov3BeaeHHON PErYNMPOBKN BHOBb YCTAHOBUTL MaxOBUK 1 KPEMEXHbI BUHT.

B kayecTBe ynnoTHeHNA LUNMHAENA MCMONb3YeTCA YNNOTHUTENBHOE KOMMbLO, KOTOPOE PacronoXeHO B
naTyHHOM BTYIKe, 3aMEHAEMON BO BpeMA paboThl. YNNOTHUTENLHOE KOMbLIO 0becneymBaeT HalexxXHOCTb
1 NEerkocTb xofa Knanaxa.

KoMnnekT ynnoTHUTeNbHbIX Konew, (20 LwT. BTYNOoK ¢ konbLamu): 6810.

YnnotHeHue wnuHgenA

=




C nomoulbto nHctpymenta MEPLI-HenHkduke 7780 MOXHO BbIMOMHUTL Credylolime onepauum Ha
BEHTUNE B CUCTEME, HAXOAALLENCA Nof AaBNeHnem:

e [lepefenky B TepMOCTaTUHECKMIA KnanaH

® 3aMeHy yNnoTHEHWA WNnHAEeNA

e 3ameHy Oykchl knanaHa

® YucTky cefna knanaHa

MonpobHee cM. Tabruy Ha cTp.5.

KoHcTpyKTUBHBIE
ocobeHHoCTH

——

YD«

[ NdhewxHbI WnvHpens

[ Kphuka

H:%; [ Crckroit knanaw
[ Wios

[ wdposoii kpar

[ CdeamnutensHein natpy6ok
[ Hakuanasn raiika

Fepu-YHeHxpuke

CTOMNopHbIN KONNa4oK Mofenv BroknpyeT perynmpyioLmii LNMHAENb B M0OOM HYXHOM MOMOXeHN,
4TOBBI MOCTOPOHHNE HE UMENW AOCTYMNA K BEHTUTIO.

MocnepgosaTenbHOCTbL JENCTBUN U PErynupoBKa

1. CHATb KPENeXHbli BUHT.

2. CHATb CTOMOPHbIN KOMMNA4oK.

3. WnuHaenb cnepyeT yCTaHOBUTL B HEOOXOAMMOE MOMOMEHWE C MOMOLLIO CTOMOPHOIO KoMnayka,
HageToro 0bpaTHoOM CTOPOHOW.

4. CTOMOpHbI KONMa4oK CHOBa HafeTh TakMM 06pa3oM, HToOb! LUNMHAENL He Bbin NepeKpyyeHHbIM 1
4TOObI OH 3aLLen B LEeCTUrpaHHNK GyKchbl BEHTUNA.

5. YCTaHOBWTb KPEMEXKHBIN BUHT.

(vkcauma ¢ MOMOLLBIO CTOMOPHOMO Kofmadka He BMWAET Ha paHee yCTaHOBMEHHYID CTyMeHb

NPEenHaCTPOVKA.

3ameHa maxoBuKa Ha CTOMOPHbI KONNa4oK

MaxoBMK yHWBEepCarnsHOM MOAEN MOXET BbiTb 3aMEeHEH Ha CTOMOPHBINA Komnna4ok 6512 (BKr. BUHT).

1. CHATb MaxoBMK.

2. YCTaHOBWTb CTOMOPHbIN KOMMAYOK Kak ykasaHo BblLLE.

Mogenb co cTOMopHbLIM
KONMaykom gnA
NMOMELLIEHNIA
06LLEeCTBEHHbIX 3aHuit

YHuBepcanbHble mopenu [EPLI-AS-T-90 nop gasneHnem MoryT ObiTb  nepeobopymoBaHsl  Ha
TEPMOCTATUHECKU PEXNM PaboThl C MOMOLLIbIO TepMocTaTudeckon bykeel EPL. TepmocTtatnyeckan
6ykca BzaumosameHaema ¢ bykcon seHtunA FEPLI-AS-T-90.

Ha Bbibop npeanaraiotcA cneaytoLme bykcsi:

e TepmocTtaTtnyeckan bykca EPL|-TS-90

e TepmocTtaTtnyeckan bykca MEPL-TS-90-V ¢ npeaBaputensHO HaCTPOMKO

e TepmocTatndeckan bykca EPLI-TS-90-kV ¢ GpUKCMPOBaHHBIMU 3HAYEHWUAMM Ky
e TepmocTatnyeckan bykca co cTyneHyatoin HacTpoikon FEPL-TS-FV

Bonee nogpobHble fOaHHble O TepmocTatax W TepMOCTaTUYecKMx Oykcax MOXHO HaruTv B
COOTBETCTBYIOLLIMX HOpManax ¢upmel MEPL.

Mpw nepeobopynosaHny creayeT obpalliate BHYMaHWE Ha criedyioLiee:

e [lepeobopynosaHe AOMKHO OCYLLECTBMNATLCA TOMLKO B TOM Crydae, eCrii BEeHTUMb YCTaHOBMEH B
NPAMOM MOTOKE ¥ Nofdada Bofbl OCYLLECTBAAETCA NOA Ceano knanaHa.

e ConpoTuBneHne BEHTUNA nocne nepeobopynoBaHnAa crnedyeT B3ATb M3 HoMorpamm MEPLI-TS-90,
MEPLI-TS-90-V, TEPL-TS-98-V, TEPL-TS-90-kV wnn TEPL-TS-FV, koTopble npeacTaBneHbl B
COOTBETCTBYIOLLIMX HOPManAX.

e TepmocTatndeckaa ronoska NEPL| gomxHa no BO3MOXXHOCTW HaxoaUTLCA B FOPU30HTaNbHOM
NOMNOXXeHWUM AnA 0becneveHna onTUMarbHOM YyBCTBMUTENBHOCTY K KOMHATHOM TeMnepaTtype npu
He3Ha4MTESbHbIX MoMexax.

® YcraHoBky TepmocTata 'EPL| cnedyeT ocyLLecTBNATL B COOTBETCTBUM C MHCTPYKLMERA MO MOHTaXY .

TepmocTtatnyeckume
KrnanaHbl

FEPLI-AS-T-90

16365 .. TepmocTatndeckas bykca FEPL ¢ HacTporkor kV nyTem cMeHbl Bykc.
16367 97 TepmocTatmdeckas bykca IEPLL ¢ nnaBHOM CKPLITOM NPeaHaCTPONKOM.
16367 98 TepmocTatnyeckas bykca MEPL| ¢ nnaBHOM OTKPLITOM NPEeaHaCTPONKON.
16390 .. TepmocTtaTtnyeckan bykca EPL.

16367 99 TepMmocTatuydeckas bykca co CTyrneH4aTon HaCTPONKOM.

Homepa 3akasos cornacHo karanory EPL.

16680 00 MOHTaXKHBbI KMOY ANA COEANHUTENEN.

16800 00 Koy ana npegHacTporiku BeHTunen MEPLI-AS-T-90.

17780 00 WHcTpyMeHT MEPLI-HeHXdUKC AnA 3amMeHbl TEPMOCTATUHECKOR BYKCHI.

MpuHagnexHocTn

16310 .. bykca gnAa MEPL-AS-T-90.
Homepa 3akasos cornacHo karanory 'EPL.
16510 90 MaxoBKK C BUHTOBOW LUMNAMNKOWN.
1651290 CTOMNOPHbI KONNAYOK C KPENEXHBIM BUHTOM.
1681090 KomnnekT ynnoTHUTeNbHbIX Konew AnA MEPLI-AS-T-90.

3Banyactn

Homorpammel cny»xar anAa onpegeneHnsa CONPOTUMBNEHNA BEHTUNA U ANA HaXOXAEHVA OTAENbHbIX
CTYMNeHen NPeaHacTPOKNM.
Ha cTp.6 B Tabnuue HarnAQHO NpeacTasneHsl 3HaveHuA ky u &,

Homorpammbl notoka Ha
cTp. 7-12

MapameTpbl KV u & -

Ha cTp.6.
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WNaBneyeHue KpaH-GyKCbl MNepegenka
CmeHa npoknagku FEPLI-AS-T-90 B Tepmocrar

LWnnHaenb BEHTUNA 3aBepHYTL 40 ynopa

M0 4acoBOW CTPErKe. WnuHaens BeHTUNA BbIBEPHYTb A0 yrnopa npotne 4aCcoBOW CTPENKN.

OTBepHYTb LUNAMKY MaxoBvka. CHATb MaxoBWK KnanaHa.

BTynKy ¢ ynnoTHUTENbHLIMU KOMbLIaMM
ocnabuTb NPOTMB 4aCOBOW CTPENKM C Ocnabuts Bykcy NPOTMB HaCOBOM CTPENKM C MOMOLLbIO Krtoda SW 18.
MOMOLLIbIO Ktoda SW 18.

Ouctanumonnbiin natpybok [ undrpymenta TEPLI-Yelinxduke HasepHyTs BmecTe co wiozom [ . |

BpyuHyio 3akpenutb HakugHyio raiky | wkpeiwky [ . ]

3akpbiTh cnyckHoi knanad [ . |

OTKpbITL Waposovi kpaH [ .|

MopewkHblit wnHaens | sadsuHyTs B HanpasneHu BeHTUNA, Moka ero LIECTUrPaHHBIN KOHeLl

He nonageT Ha ravky BTynKu He HapeHeTcA Ha ByKcy BeHTUNA.
C YNAOTHUTENBHBIMK KOMbLIAMM.

BbIBEPHYTL raviky BTynku (Bykcy) NpOTMB YaCcOBOW CTPENKMU.

MopeukHbli WwnnHaens | medneHHo BeIHyTL M3 BeHTUNA fo ynopa.
Pe3nHoBOE KOMbLO yAep>x1BaeT ByKCy 1 nepemeLLiaeT ee B LLMio3

3akpbiTh Wwaposoii kpad [ .|

OTKpbITb CMYCKHO KNanaH NPYHMMAIOLLM COCYIOM 1 OMOpPOXHWTL Wi [ . |

OTBepHyTb kpbilky | _npdme vacosoi cTpenku 1 BLIHYTL NOABUKHBIA LUNMHAEML KCOM 13 LWrio3a.

HpO‘-H/ICTVITb 6yKCy Ha KOHLe NoaBMXHOIro 3amMeHnTb 6yKCy Ha KOHLE NoABMXHOro

MEHUTb MPOKNaAKy Ha HOBYIO.
Same POKNAAKY Ha HOBYIO LnnHAenAa nnn 3aMeHnTb ee Ha HOBYIO. LnnHgenAa Ha TepMocTatn4ecKkyto 6yKCy.

TOABWKHBIN LLIMVHAEM KCOJM BBECTM B LLINIO3 1 BPYHHYIO 3aKperuTs kpeiluky | _no hacosoit ctperke.

3akpbiTs cnyckHor knanad | v ofkpeits waposoii kpan [ |

MopewkHbli WwnnHaens | mednenHo sapeuHyTs B HaNPaBneHM BeHTUNA 40 yriopa.

BBepHyTb raviky BTynku
PHY Ul BeepHyTb Oykcy BeHTUNA BBepHYyTb TePMOCTATUYECKYIO BYKCY MO

C ynnoTHUTENbHbIMK KOIbLamMu no 4acoBou MO YACOBO CTPENKE. 4aCOBOW CTPErKe.

cTpernke.

OTKPBITL CIMYCKHOI KnanaH NPYHMMAIOLLM COCYIOM ¥ OMOPOXHWTL w3 [ . |

Ouctanumonnbiit natpy6ok [ co Juniosom [ crdrs ¢ seHmuna.

3aKpenwuTb BTYMKY NpW NOMOLLW Kntoya 3akpenuTtb bykcy Beg\;\lmqg NPy NOMOLLIX 3akpenutb TepMOCTaqueé:\r;\yr?gchy npwu
SW 18. Makc. 3ataxka 15 Hwm Kniota . MOMOLLWT KTIo*a ’
’ : ' Makc. 3aTtaxka 15 Hwm. Makc. 3aTaxka 20 Hw.
YCTaHOBUTb MaxoBuK. YCTaHOBUTbL TEPMOCTATUHECKYIO FOMOBKY.
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3HayeHunAa npegHacTtpounku 'EPL-AS-T-90

6823 - 3/8" 6824 - 3/8"
Crynexe npeaHacTpoiky ConpotvBnerve ConpotueneHve
3HadeHve kv cornacHo 3HaueHve kv cornacHo
DIN 2440 DIN 2440
0 0,015 168000 0,015 168000
1 0,02 95000 0,02 95000
2 0,037 27700 0,037 27700
3 0,13 2250 0,13 2250
4 0,23 720 0,23 720
5 0,8 59 0,8 59
6 1,3 22 1,8 12
7 1,4 20 2,3 7
8 1,4 20 2,45 6
6823 — 1/2" 6824 — 1/2"
Crynene npeaHacTpoiky ConpotvBnexve ConpotueneHve
3HaueHve kv cornacHo 3HaveHve kv cornacHo
DIN 2440 DIN 2440
0 0,015 458000 0,015 458000
1 0,027 141300 0,027 141300
2 0,04 64375 0,04 64375
3 0,15 4577 0,15 4577
4 0,28 1310 0,28 1310
5 0,8 161 0,8 161
6 1,45 49 1,8 32
7 1,9 29 2,6 15
8 2 26 3,15 10
6823 — 3/4" 6824 — 3/4"
Crynexe npeaHacTpoiky ConpotvBnexve ConpotueneHve
3HaueHve kv cornacHo 3HaueHve kv cornacHo
DIN 2440 DIN 2440
0 0,022 706600 0,022 706600
1 0,03 380000 0,03 380000
2 0,045 168900 0,045 168900
3 0,13 20236 0,13 20236
4 0,25 5470 0,25 5470
5 0,9 422 0,9 422
6 1,6 134 1,8 166
7 2 86 2,6 51
8 2,2 71 3,15 34

SHeIZ
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[Inarpamma IEPLI
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LUTPEMAKC-GM/GR

BeHTunb 6anaHcoBbii LLTpemakc-GM ¢ nameputenbHbIMN KnanaHamu

Hopmarnb
4217
3paHve 0601 (0999)

BeHTtunb 6anaHcosbin LUtpemakc-GR

]

4217 GM

LUTPEMAKC-GM
C n3MepuTenbHbIMU

- - KnanaHammn
T
. S o O g3 4 2 g O e3 4217 GR
[ i3
LUTPEMAKC-GR
. LR 6e3 n3mepuTenbHbIX
- L . e L . KnanaHos
4217 GM 4217 GR
Homepa 3akasos 6- 8-
Rp L H R1 rpaHHbIN | rpaHHbIn MoHTa)kHble pa3mepb!, MM
4217 GM 4217 GR kniod SW | krioy SW Homepa 3aka3oB
172 14217 01 14217 61 100 97 1/4 27 -
3/4 14217 02 14217 62 100 97 1/4 32 -
1 14217 03 14217 63 120 107 1/4 41 -
11/4 14217 04 14217 64 140 112 1/4 - 50
11/2 14217 05 14217 65 150 112 1/4 - 55
2 14217 06 14217 66 165 136 1/4 - 70
21/2 14217 07 14217 67 190 138 3/8 - 85
3 14217 08 14217 68 210 142 3/8 - 100
4217 GM BeHTunb 6anaHcoBbiii LLitpemakc-GM ¢ nameputenbHbiMn KnanaHamu, 1/2...3 NcnonHeHuA
C NPAMbIM HEMOAHMMAIOLLMMCA LWNHAENem, MydTa X MydTa, LiBET — XKenTbIN. LLitpemakc-GM
YNNoTHeHNe WNUHAENA C MOMOLLIBIO ABOVHBIX YINOTHUTENBHBIX KOMeL.
MNpepBapuTenbHaA HaCTPoVika NOCTPEeACTBOM OrpaHNYeHna xoaa ¢ NOMOLLbIO
BHYTPEHHero wnuHaena. Lindpossle nokasaHvA ypOBHA HACTPOVKM B OKHE
MaxoBu4Ka.
2 N3MepuTenbHbIX KnanaHa BMOHTMPOBaHbLI PALOM C MaxOBUYKOM. 2 OTBEPCTUA ANA
CNVBHOW apMaTyphbl 3aKPbIThl PE3600BLIMY Mpobkamu (272).
4217 GR BeHTnnb 6anancosslii LLitpemakc-GR co cnusom, 1/2...3 LLitpemakc-GR
C NPAMbIM HEMOAHMMAIOLLMMCA LWNVHAENem, MydTa X MydTa, LiBET — KenTbIN.
YNNoTHeHNe WNUHAENA C MOMOLLIBIO ABOVHBIX YINOTHUTENBHBIX KOMeL.
MNpepBapuTensHaa HacTpoika NOCTPeACTBOM OrpaHNYeHna xoaa G NOMOLLbIO
BHYTPEHHero LwnuHaena. Lindpossle nokasaHmA ypOBHA HACTPOMKM B OKHE
MaxoBu4Ka.
2 OTBEPCTUA ANA CIUBHOM apMaTypbl 3aKpbiThl pe3bO0BLIMY Npobkamm (272).
4117 M 1/2..3 Bentuns 6anancossin LUITPEMAKC-M ¢ HaknoHHbIM LINUHOENeM ¢ Opyrue ncnonHeHnsA

N3mMepunTeribHbIM KnanaHamu.

BeHTunb 6anaHcosbin LITPEMAKC-MFS B ¢naHLesoM ncrnonHeHum
(LUNMHAENb HAKNOHHBIN) C N3MEPUTENBHBIMU KNnanaHamu.

BenTuns 6anaHcosbin LITPEMAKC-MF B ¢hnaHLeBoM ncrnonHeHum
(LWNUHAENb NPAMON) C U3MEPUTESbHLIMM KnanaHamu.

4218 MFS DN 50...DN 200

4218 MF DN 15...DN 200

BeHTvnn 6anaHcoBsble ¢
n3mepunTerbHbIMn
KnanaHamm

2 N3MEPUTENbHLIX KnanaHa yCTaHOBMEHbI PALOM C MaxoBUYKOM Ha PaBHbIX PACCTOAHWAX OT Hero.
OHV yNNoTHAIOTCA Ha 3aBofie. Takoe pacnonoXeHue rapaHTMpyeT AnA NiobbiX NOMOXXEHW MOHTaXKa
HavbonbLLYIO JOCTYMHOCTL ¥ ONTUMATbHOE NOAKMIOYEHME N3MEPUTENBHBIX MPUOOPOB.

3meputenbHble KnanaHbl
ana Wrpemakc-GM

1/2..2:
21/2..3:

TpybHasA peabba 1/4
TpybHas pessba 3/8.

BeHtunnn
BeHTtunn

Pa3mepbl oTBepcTUi

V13meHeHnA BHOCATCA No mMepe
TEXHNHECKOro CoBepLUEHCTBOBaHNVA.

<




270 1/4...3/8 CnunBHOW BEHTUIb C PYKOATKOM
272 1/4...3/8 PesbboBan npobka, yctaHoBneHa
275 1/4...3/8 CnnBHOM BEHTUMNb ANA NOAKMIOYEHNA LUnaHra

Apwmartypa fnAa cnvBa 3axKasbiBaeTcA OTAENbHO.

Apwmartypa gna cnuea

[nA rmppasnuyeckor pPerynnpoBKX B CUCTEMAX OTOMMEHMA UMW OXNaXKAEHWA, a TakyKe HaCTPORKM
pacnpefenutenei, CTOAKOB, TENMOOBMEHHWKOB, PErMCTPOB OTOMMEHUA 1 OXIaXXAEeHUA.

O6nacTb NpUMEHeHNA

Makc. paboyan Temnepatypa  110°C gna DN <32t =130 °C

Makc. pabodee fasneHve 16 bap

KauecTBo ropAdert Boabl AOMKHO COOTBETCTBOBATL TpeboBaHMAM ,[1paBui TEXHNYECKOR aKCMnya-
TaLUU NeKTPUYECKMX CTaHLWil U ceTein” MuHMcTepcTBa SHepreTvkn 1 anekTpudukaummn PQ.

Pa6oune napameTtpbl

K mydTam HanaHcosbix BeHTUnen R=1/2 1 R=3/4 MOXXHO NMpucoednHATL pe3bboBylo TPydy WUnm
KanmMbposaHHyio TPyBy M3 MAMKOW CTanM UM Meay C MOMOLLIbIO GUTUHIOB 1 anantepos. QUTHMHM 1
afanTepbl 3aKasbiBaloTCA OTAEMNBHO.

Tpy6a & D MM 10 | 12 | 14 | 15 | 16 | 18 18
BeHTvnb R= 12 3/4
Aparep Ne sakasa | 1627201 (1627201 (1627201 1627201 1627201 |1 6272111627212
Ouirr Ne 3akasa | 16284 00 | 16284 01| 1628403 | 1628404 | 162840516289 01| 16289 01

Mpu MOHTavke MefHbIX TPY6 Mnn TpyD 13 MArKOM CTann pekoMeHIyeTCA NCMOoMNb30BaTh ONOPHbIe
rvnb3bl. AnA 6e3ynpeyHoro MoHTaxxa pekoMeHayeTcA pessby bonTa unm raikiu, a Takke camo
3aKMMHOE KOMbLIO CMas3blBaTb CUIIMKOHOBOW cMaskoi. Obpatute BHUMaHWE Ha Hallly UHCTPYKLMIO
MO MOHTaXKY.

MpucoegunHeHmne k
Tpy6am c nomMoLLbio
¢uTnHroB

BanaHcoBble BeHTUNM R=1/2 npeaHasHa4eHsl AnA YCTAHOBOK C METanonnacTMkoBbiMmn Tpoybamm. K
crneumansHbIM MydTaM CMOHTMPOBaHbLI aganTtep U GUTUMHIX ANA NNacTUKoBLIX TPyD. VcnonHeHna n
pasmepsbl cM. B katanore [EPLL.

MpucoepnHeHne
K NAacTUKOBbIM Tpy6am

HanpaBneHue notoka
[Mpu MOHTa)Ke HanpaBneHvie NOToKka AOMKHO COOTBETCTBOBATL CTPESIKE Ha KOPMyCce BEHTUNA.

MonoXeHne moHTaXa

HenogHumaloLLMnca WnnuHAensb, PacnonoXeHHbI NepneHanKynapHO OCKU BEHTUMA, obecne4msaeT
OOCTYMNHOCTbL W NErkocCTb B O6CJ'Iy>Kl/IBaHl/Il/I anAa nioOOro NoMoXXeHA MoHTarKa.

MpegHacTpoiika

MonokeHne Opoccena nerko onpeaeniTs no Udbpam B OKHE Maxosuyka. XKenaemaa CTyrneHb Hac-
TPOVIKM NErko yCTaHaBnMBaeTCA 1 GUKCMPYETCA MPU MOMOLLM BCTPOEHHOIO 3aKpPbITOro LUMNMHAENA
npeaHacTponki. HacTpoeHHbI BanaHCoBbIM BEHTUML MOXXHO B Mi0O0e BpeMA NepekpbiTs. [na Hac-
TPOEHHOr0 BEHTUNA MOXKET ObITh TaKXXe NPOMU3BEAEHA PETYNMPOBKA 1 YCTAHOBKA B MIOOOM Nonoxe-
HUW HKE NO3ULMN NpeaHacTporku. LLUnvHaens npeaHacTpokin 3aKpbIT KPEMALLMM BUHTOM Maxo-
BM4YKa 1 3alluLleH OT NOCTOPOHHEro BMeLlarenscTBea.

Mnom6upoBKa NpegHacTPONKN

Mnomba (16517 04) BCTaBnAeTCA B OTBEPCTME MO OCU MaxoBM4Ka. TeM cambiM NMpeaoTBpallaeTca
cnyyarHaAa cbuska HacTporku. Mpw yaaneHun nnoMba paspyliaeTca, M NOBTOPHaA ee yCTaHOBKa
HeBO3MOXxHa. [oaToMy niobas MaHMNyNALWA C BEHTUNEM CTaHOBUTCA 3aMETHOW.

Yka3sartenb npegHacTpomnku

YkazaTenb npepHacTpoiku (1 6517 05) B BMae NnacTMKOBOM BUPKM KPENUTCA Ha BEHTUMb UMK TPy-
6onpoBoA. BhiNonHeHHaA HacTpOrKa MapKMpyeTcA yaaneHneM MeTok (npepsats, 0bpesaTts) npu
Umbpax nonHbIX 1 H4aCTUYHBIX 0BOPOTOB. TeM CambiM MOXXHO KOHTPONMPOBATbL M3HaYansHO NpoBe-
LEeHHYI0 NPW PerynMpoBKe CUCTEMbI HACTPOWKY, a TakXe CHOBa yCTaHaBMnvBaTh e, He BefA 3anu-
cen.

YnnoTHeHune wnuHaena

YAnoTHeHne ABOVHbLIMY YNIOTHWUTEMbHBIMU KOMbLAMM Kak OCHOBHOMO LLUMWHAENA, Tak W LINMHAEenNA
npenHacTporkin obecrneynBaeT HageKHYl0 repmeTmsaumnio 1 Nerkuii Xof LWNMHAENA BeHTUNA.
YNnoTHeHe BbieprKmnBaeT MakcumarnbHyto paboyyio Temnepatypy 150 °C.

YnnoTtHeHne cepna

TepmMoCTOMKOe 8nacTU4HOe YMMOTHEHWE ceana He MOoABepraeTcA KOopposuu U YCTOMHYMBO K
BO3MOEMCTBMIO BLICOKKX Temnepatyp (o 150 °C), a Takke nossonAeT 6es3 ycunuin nepekpbiTb
BEHTUMb.

KoHcTpyKTNBHbIE
0co6eHHoCTN

OO
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MexaHunka seHTunen LWTPEMAKC-GR Ta ke, 4to n ana WTPEMAKC-GM. To ectb undposbie
0603HaYEHNA HACTPOWKK, a TakxKe Crocob HaCTPOMKK MAeHTUYHbLI OaHako BeHTunu LUTPEMAKC-
GR BbINorHeHb 6e3 3MepUTENbHbLIX KIanaHoB.

LUTPEMAKC-GR

BanaHcoBbln BeHTUNb WTPEMAKC-GM cHabxeH [OBYyMA W3MepWTENbHLIMU KrianaHamu: Mpu
NPUMEHEHUN M3MepUTeNbHOrO Mpubopa MOXHO W3MepUTb Mepenag AaBfeHuAs W Mo Hemy
OMpPEeRennTb TEKYLLUMIA pacxop B 3aBWCMMOCTM OT CTyrneHu npegHacTpoiku. Kpome Toro, Ha
nameputensHoM komnbtotepe [EPLL (1 8903 00) HenocpeAacTBEHHO BbLICBEYMBAIOTCA TeKylne
[aHHble 0 Macce NPOXOAALLEro NoToKa (CM. PYKOBOACTBO MO M3MEPUTENLHLIM Npubopam).

N3mepeHne nepenaga
AaBneHNA C NOMOLLbIO
LUTPEMAKC-GM

BanaHcosele BeHTUNM LUTPEMAKC-GM n LUTPEMAKC-GR noctaenATcA B OTKPLITOM MNOMOXEHNUM.
MpenHacTpoiika AonycKaeT MakCUManbHO BOBMOXHbIN XOf,. MaxoBMHOK BhIMOMHEH TaknM 06pasomM,
YTO MPW 3aKPLITOM BEHTUNE BbiCBeYMBaeTCA 3HadeHve 0,0.

Mpouecc npeaBapuTeNbHON HaCTPONKN

1. YCTaHOBUTb »KeNaemylo CTyrneHb HaCTPOWMKM, ONpefeneHHyto paHee (UndpoBble NokasaHnA Ha
MaxoBUYKE).

YAanuTb CTOMOPHbIN BUHT MaxoBMyKa, NPy 3TOM MaxoBUHOK HEMb3A CHUMATb C BEHTUNA.
LLInvHOens NpenHacTporKm, KOTOPLIA cTan AOCTYMHbIM, 3aBEPHYTb A0 ynopa.

YCTaHOBWTL CTOMOPHbIN BUHT MaxoBM4Ka Ha NPeXkHee MecTo.

YcTaHoBUThL Nnomby.

OTMETWTb YCTaHOBMEHHYIO MNO3ULMIO Ha yKa3aTene HACTPOMKM U 3aKPEenUTb ero Ha BEHTUME.

|_|yHKTbI 5 1 6 He obAzaTenbHbI onAa HaCTpOI/IKI/I HO PEKOMEHOYIOTCA.

SRSINOEN

YcTaHoBKa OMpefeneHHoro 3HadeHna pacxoda 0e3 ykasaHuA CTyneHW HacTPOWKM BO3MOXHA
ToNbKO ANA knanaxHos LUITPEMAKC-GM npu npyMeHeHWn namepwmtensHoro npubopa. Mpu nomMoLLy
n3MepuTeNnA nepenaga [AaBneHVA HacTporKa MOXKET MPOW3BOAUTLCA TOMbKO C MPVMEHEHWEM
pvarpamm FEPLL. Mpu npuMeHeHur n3aMepuTensHOro KomnbioTepa cregyeT obpatnTs BHUMaHne Ha
VHCTPYKUMIO Mo obcny»kusaHmio nprbopa.

MpepHacTpolika

YcraHoBKa n ¢pukcaumna

3aBofckaA HacTporka Mpu 3akpbiToM BeHTune cootBetcTByeT 0,0 Ha maxosuyke. Ecnv Becb

MaxoBWHOK (BpaLLaloLlaAca pyyKka, Undposble Koneca, OCHOBaHWE) CHAT C BEHTWUNA WK KakaA-To

NOBpPEXAEHHaA YacTb OOMKHa OblTb 3amMeHeHa, TO AnA obecrneveHVA npaBuUrbHbIX LMBPOBbLIX

nokasaHuin cnepyeT AercTBOBaTh CrieayioLLyiM 0bpasom.

1. YcTaHoBWTbL MaxoBr4ok B cbope Tak, HTobbl LLeCTUrpaHHrK Koprnyca 1 3ybubl LunuHaena
NPULLIAW B 3aLennenne.

2. 3aKpbiTb BEHTUIb MOBOPOTOM MO 4aCOBOWV CTPENKE.

3. Ecnu B 9101 nosuumn umdpoBbie nokadanua cootseTcTyioT 0,0, MaxOBMHOK OfEeT NPaBubHO, U
€ro MO)XHO YKPENWTb C MOMOLLIbIO BUHTA. Ecnin nokadaHna otnnyHel ot 0,0, TO MaxoBUYOK
cnefyer CHATb.

4. BpalleHnem OCHOBaHNA 1 PYHKM MaxoBmn4ka yCTaHoBUTb 3HaqeHne 0,0 1 cHoBa HapeTb
MaxoBW4OK, He Tporas LUMMHAEMb.

5. YCTaHOBUTb CTOMOPHLIA BUHT MaxoBUYKa.

Tenepb MO>XHO YCTaHOBWTb BEHTUIb Ha >Xernaemyto Nno3nLmio.

Lindpposble nokasaHnA
3aBopgckana HacTpoika

Oba M3MEPUTENbHbLIX KranaHa BbINOJTHEeHbl C MATKUM YTMIIOTHEHVNEM 1 BBEPHYThI B BEHTUIMN.

MNpeaynpexpaeHne: Bo n3berkaHne 0)koroB ropAYer BOOOW OTKPbIBATL M3MepUTenbHbIe KnanaHsl
crieflyet TOMbKO Mocrne NoAKmioYeHna u3MepuTensHoro nprbopa.

VameputensHbIi komnbloTep EPL| pacnonaraet cooTBETCTBYIOLLIMMY COEAMHUTENBHBIMU MydTamu ¢
YMMNOTHUTENbHLIM KOMBLIOM 1 CTOTMOPHBLIM BUHTOM, YTO obecrneyvBaeT HafexxHoe 3akpenneHue Ha
N3MepPUTENbHBIX KnanaHax.

Mepen vamepeHvem cnefyeT HageTb U 3adUKCMPOBaTb COEOMHUTENbHbIE MydThl. TOMbKO Mocne
3TOro NpW NMOMOLLM YHMBepPCarnbHoro knoya 16640 00 v raeqHoro knioda SW 8 nameputenbHbilii
KrnanaH oTKpbIBAeTCA NPMONM3NTENBHO Ha NOMoBKHY obopoTa.

Mo okoH4YaHMW MpoLecca M3MepeHuA crieayeT Mo aHarnoruy cHavana 3akpbiTb M3MEpPUTENbHbIN
KnanaH 1 N LLb 3aTeM CHATb CoeAMHUTENbHBbIE MydThI C KnanaHa.

N3meputenbHble KnanaHbl
HeiicTBne

LUTPEMAKC-GM

[nAa TennonsonAumm 1 n3bexkaHna TeNMoBbIX NOTEPb PEKOMEHYETCA MOHTaXK TEMMON30NALMOHHbIX Koxyxn

KO>XKYXOB. Tennon3onAuNoHHbIe
aprt. Ne 4096

OHW COCTOAT U3 [ABYX CLEMNMAEMbIX APYr C APYroM MOMYKOXYXOB W MOKPBLITUA WnuHaena. detanu

COeVHAIOTCA BHAxXMNeCTKy W AeprkaTCA C MOMOLLbI0 CTAXKeK. BO3MOXHO CHATVME K MOBTOpPHOE

NCMNOMNb30BaHMeE.

TennonsonALMOHHBIE KOXYXW MOTYT NMPUMEHATLCA Npw pabodein Temnepatype ao 120°C.

l/icnonHeHWA, pa3mepsbl 1 HoMepa 3aka3oB cM. B katanore [EPLI.

1 4096 Koxxyxun TennonsonAaumnoHHble - HOMepa 3akasoB CM. B katanore EPLL. MpuHagne)xxHocTn

16517 04 Mnomba npeaHacTponkm

16517 05 YKaszarenbs npegHacTpoiKkm

16640 00 Koy yHVBepcanbHbIn

18903 00 13amepuTenbHbit KomnbloTep MEPLL ¢ BbIxoooM Ha nevataioLLiee yCTPOMCTBO

10283 09 13MepuTenbHbIV Knanax 3anacHble yacTtn

16387 Bykca gna seHtuna LUTPEMAKC-GM/GR - Homepa 3aka3oB cM. B katanore MEPLL.

16517 06 MaxoBn4ok AnA knanaHos pasmepom 1/2...11/2

16517 08 MaxoBKM4OK 1A KnanaHoB pasMmepom 2...3




MexaHuka maxoBuyka fonyckKaet yCTaHOBKY MOMHOro 1 AeCATUHHOro 3Ha4eHnAa 4ncna O60pOTOB,
NMO3TOMY CYLLIECTBYET MHOXECTBO MO3ULMIA, KOTOPLIE HE OTPaXKEeHb! Ha auarpamMme. Ha anarpamMmmMax
OTO6pa>KeHbI TONMbKO MOJHblE O60pOTbI W, rge 910 BOBMOXXHO, MPOMEXXYTOHHbIE NMO3NLNN.

B pononHexue K aMarpaMmmamM Kaxkaasa CTyrneHb NpeaHacTPOorKM NPUCYTCTBYET B Tabnule sHa4eHni
kv, C MOMOLLbIO KOTOPOM Kaxxdoe >Kernaemoe 3Ha4eHue MOXXeT ObiTb YCTaHOBMEHO OTHOCUTESbHO
TOYHO. B COOTBETCTBYIOLMX KOMMBIOTEPHLIX MPOrpaMmax Mo pacdeTy TPpyOOnpOBOAOB AaHHbIe
npveoaAaTcA Ha 6asze bonee TOHHOM TabnuLbl 3HAYEHNA Ky.

OunarpamMmmbl

Ta6nuua 3Ha4veHuin ky
(npepocraBnAaeTcA
oTAeNbHbIM N3gaHnem)




LUTPEMAKC ropnan:
4115
BeHTunb 3anopHbIN ¢ HAKNTOHHbIM LWUNUHAENemM Vizparve 0601 (0999)
)
I
i L o
4115
R nogknioveHnAa | Homep 3akasa anAa | Homep 3akasa gnAa L H (OTKpbITbIN)
MoHTaXKHble pa3mepbl, MM
4115 4115 A
Homepa 3akasoB
3/8 1411500 - 56 75
1/2 14115 01 14115 11 65 81
3/4 1411502 1411512 70 109
1 1411503 1411513 85 128
11/4 1411504 1411514 100 161
11/2 1411505 1411515 110 174
2 1411506 1411516 134 220
21/2 1411507 1411517 180 300
3 1411508 1411518 210 320
4115 3/8...3 BeHTunb 3anopHbIi ¢ HAKNOHHBIM LUNMHAeNem, MydTa x MydTa, LBeT — WcnonHeHna
»enTolin. CanbHUKOBOE YNNOTHEHWE LUNUHAENA CToM-6yKCo.
4115 A 1/2..3 BeHTunb 3anopHbIi ¢ HAKNOHHBIM LUNUHAENeM, MydTa x MydTa, LBeT —
YKENTHIA, C ABYMA OTBEPCTUAMM AfA CAMBHLIX BEHTUNEN, 1 pesbboBaA npobka
272 ycTaHosneHa. CanbH1KOBOe ynnoTHeHWe WnnHAens cton-6ykco.
CnvBHblE BEHTUNW 3aKasblBAIOTCA OTAENBHO.
4125 D 1/2...3 Bentune 3anopHbin LITPEMAKC-D ¢ HenogHUMatoLLMMCA HaKMOHHbLIM Opyrne ncnonHeHnA
wnuHaenem.
4125 AD 1/2..3 TO )Ke, C AByMA OTBEPCTUAMM A CMMBHOM apMarypsbl. 3anopHble BeHTUNN
4215 G 1/2..3 Bentunb 3anophbii LLITPEMAKC-G ¢ npAMbIM LUAMHAENEM.
4215 AG 1/2..3 TO XK€, C AByMA OTBEPCTUAMU ANA CMVBHOW apMaTypbl.
V13MeHeHnA BHOCATCA No mMepe
TEXHNYECKOro CoBepLLEHCTBOBAHNA.

O HeIZ
1




Bentunum 1/2...2: TpybHan peasba 1/4; BeHtunn 2 1/2...3: TpybHas pesbba 3/8.

Pa3mepbl oTBepcTuii

270 1/4...3/8 CrnnBHOM BEHTUMNb C PYKOATKON
272 1/4...3/8 PesbboBas npobka
275 1/4...3/8 CnnBHOW BEHTUMb ANA NOAKMIOYEHNA LnaHra

Apmatypa anAa cnuea
(3akasbiBaetcA
oTAENbHO)

[InA nepekpbITVA TPYOONPOBOAOB B OTOMUTESNBHBIX 1 XOMOAUIBHbIX YCTAHOBKAX.

O6nacTb NnpuMeHeHNA

Makc. paboyas Temnepatypa 110 °C

Makc. paboyee nasneHve 16 6ap

KayecTBo ropAYei Bofbl JOMKHO COOTBETCTBOBATL TpeboBaHNAM ,[TpaBun TEXHUYECKOM aKCMnya-
TaLUW SNEKTPUHECKMX CTaHLWIA 1 ceTein” MUHUCTepCTBa SHEPreT Kk 1 anekTprdukaumn PQ.

Mpwv npyMmeHeHn GuTnHroB MEPLL AnA MedHbIX 1 cTanbHbIX TPYO criefyeT yunTbiBaTh MakCUMarnsHO
fonycTuMble Temnepatypy v aasnenve (EN 1254-2:1998, tabn. 5).

Pa6o4ne napameTpbl

@urunrn FrEPL,

3anopHsle BeHTUNM 3/8...1/2 nmeloT cneunansHble MydThl. K HUIM MOXHO NMPUCOEAMHATL Pe3bOOBYIO
TPyBy Unn kanMbpoBaHHyto TPyby 13 MATKOW CTanm Unu Meau C NOMOLLbI0 GUTUHIOB. AnA BEHTUNEN
R=1/2 ana Tpyb6 ¢ Hapy>xHbIM arameTpom 10, 12, 14, 16 1 18 MM, a Takxe ansa seHTunen R=3/4 ans
TpyO ¢ Hapy>kHbIM AMaMeTpom 18 MM Mexxay MybTon U GUTUHIOM crieayeT MPUMEHATL ajanTtep
apT.Ne 6272. PUTUHM 1 apanTepsl 3aKasbiBaIOTCA OTAEMNLHO.

Tpy6a @ D, um 12 10 | 12 | 14 | 15 | 16 | 18 18
BeHtunb R= 3/8 1/2 3/4
Apantep Mo saxasa 16272 01| 16272 01]1 627201 1627201| 16272 11|16272 12
Ourvr e saxasa | 16292 00| 16284 00( 16284 01| 1 6284 03| 1 6292 01| 1 6284 05| 16289 01| 1 6289 01

Mpw MOHTaXXE MefHbIX TPYO nnu Tpyd M3 MATKOM CTanm PEKOMEHAYETCA UCMOMNb30BaTh OMOPHbIE
rMnb3bl. [nA 6e3ynpeyHoro MoHTaxa pekoMeHayeTcA pe3bdy 6onTa unm rankn, a Takke camo 3a-
YKUMHOE KOMbLIO CMasblBaTb CUITMKOHOBOM cMaskoi. ObpatnTe BHUMaHWE Ha Hallly MHCTPYKLUMIO MO
MOHTaXY.

MpucoepuHeHne K
Tpy6am c nomoLybto
$uTnHroB

3anopHble BeHTUNM R=1/2 npeaHasHadeHbl ANA yCTAHOBOK C METanmioniacTMkoBbiMu Tpybamu. K
crneumansHbIM MydTaM CMOHTUPOBaHbLI afganTtep U GUTUHIM ANA NNacTUKoBLIX TPYH. cnonHenua u
pa3mepsbl cM. B katanore EPL.

MpucoepnHeHne K
NnacTuKoBbIM Tpy6am

YnakoBka 13 crieumarnsHoro TedroHa rapaHTMpyeT nerkocTs Xoaa 1 repMeTUHHOCTb Ha AnnTensLHoe
BpemA. OHa roaHa K ynotpebneruio npu paboyen temneparype go 150 °C.

YnnoTtHeHune wnuHaensa

HanpaBneva noToka

KOHCTpyKTNBHbIE

BpaluaolmiicA KoHyc, 3allyLLEHHbIA OT cpbiBa, obecrneyrBaeT NpoToK Bofdbl B KnanaHe B 06oux 0COBEeHHOCTN
HanpasneHnax.

YnnotHeHne ceana

TednoHoBOe anacTM4HOe YNNOoTHEHWE Ceana 3allmLLeHO OT KOPPO3Ui U YCTONHYMBO K BO3LENCTBUIIO

BbICOKMX TeMnepaTtyp (o 150 °C). OHo He ckneunBaeTcA.

[nAa TennonsonAaumm 1 n3berkaHnA TEMMNOBLIX NOTEPL PEKOMEHYETCA MOHTaK TEMMOU30MNALMOHHBIX Koxxyxn

KO>KyXOB. TENON30NALNOHHbIE
OHW COCTOAT M3 ABYX CUennAemMblX Apyr ¢ APYroM MOMYKOXKYXOB M MOKPLITVA LunuHaenA. detanu apr. Nz 4095
COEAVHAIOTCA BHAxXNECTKy W [Aep)XaTCA C MOMOLLBIO CTAXKEK. BO3MOXHO CHATVE 1 MOBTOPHOE

1MCNONb30BaHNeE.

TennonsonALMOHHbIE KOXKYXI MOTYT MPUMEHATLCA Npu paboder TeMnepatype no 120 °C.

VicnonHeHnA 1 pasmepsl cM. B katanore MEPLL.

14095 Koyxyxu TennonsonAaunoHHble MpuHagnexHocTn

Howmepa 3akasoB cm. B katanore MEPLL.

16385 Bykca anAa seHTunA LUTPEMAKC
Howmepa 3akasos cm. B katanore MEPLL.

16519 MaxoBKn4OoK
Homepa 3akasos cm. B katanore NEPLI.

3anacHble Yactn




Hnarpamma 'EPL

LTpemakc

ApT.Ne4115 e 4115 A

Pasm.

3/8...3

Ovarpamma crny»xuT Ana onpefeneHva Harnopa Boabl. ConpoTueneHve { npveBeaeHo AnA amameTpoB Tpyb cornacHo Hopmam DIN

2440. lo ~15 KlMa yposeHb Lymos Ap Hike 25 dB (A).

102 [kr/M] 3 4 5

Pacxoa qm e
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Xap-Ka Paswvep Kvs 4 Xap-Ka Pasmep Kvs ¢
1 3/8 3 4 6 11/2 44 25
2 1/2 4 6,7 7 2 87 16
3 3/4 105 3.1 8 21/2 112 28
4 1 18 2,7
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OUNbTP rEPL,

Hopwmarnbs
4111

V1apaHne 0900 (0899)

OunbTpbl Mepl, NpeaHaaHaqeHbl Alb YNasnMBaHA MHOPOAHLIX YacTuL, (FPA3b, OCTATKW CBApKW 1
naviku), Crny4aiHo nonasLlwmnx B CUCTEMy. YCTaHoBKa GUnbTPOB Nepen Hacocamu v Apyrmmy rmapas-
NNYECKMMU MeXaH13MamMu C NPeLUn3NoHHoO 06paboTaHHbIMK MOBEPXHOCTAMM NMO3BOMAET 3HAYUTEMb-
HO MPOANUTL UX CPOK CYyObI.

HasHa4yeHuA

BopAHble cyCTEMbI OTOMMNEHWA 1 TENNOBOLOCHAOXEHWA, B KOTOPLIX HE0OX0ANMO 13bexaTts NpucyT-
CTBUA TBEPABIX MHOPOHbIX BKIMIOYEHMI: Necka, prkasiunHbl 1 T.n. QunbTpsl ABA APYTUX CUCTEM MOC-
TaBMAIOTCA Ha 3aka3. YcTaHoBKa GUnbTPOB nepep Hacocamn v APYruMy TMAPaBiMYeCcKUMY Mexa-
HU3MaMV C NPeUM3noHHO 06paboTaHHbIMM NMOBEPXHOCTAMM MO3BOMAET 3HAYUTENBHO MPOATUTL UX
CPOK Cry>Kbb.

O6nACTb NPUMEHeHUA
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411
Homep 3akasa Pasmepel, Mm
Paamepsl
Pasmep A4enkn Homepa 3akasa
R L H SW
0,4 0,75
14111 01 14111 11 1/2" 61 37 13
14111 02 14111 12 3/4" 66 47 21
14111 03 14111 13 1" 81 48 27
14111 04 14111 14 11/4" 96 69 32
14111 05 14111 15 11/2" 108 71 37
14111 06 14111 16 2" 128 83 37
14111 07 14111 17 21/2" 170 100 37
14111 08 14111 18 3' 210 115 37
4111 Qunetp MEPLY WcnonHexve
Kopyc 13 natyHu, UBeT - »enTeih, MydTa X mydTa
CeTka 13 XpOMOHMKenoBow ctanw, paamep Aderkn 0,4 nnun 0,75 Mm.
OunbTp FEPL He TpebyeT NpodunakTn4eckoro o6y K1BaHs TexHu4eckre
napametpbl
Makc. paboyas Temneparypa 110°C
Makc. paboyee fasneHne 10 6ap
KadecTBo ropAdert Boabl [OOMKHO COOTBETCTBOBaTH TpeboBaHWAM "TlpaBun  TEXHUHECKOW
9KCnnyaTaumm anekTpu4eckmx ctaHuen v ceter” MuHUCTEPCTBa SHEPreTukM 1 anexkTpudukaumm Saxumbl FEPLL

Mpv NPUMEHEHNN KOMMPECCUOHHLIX GuTHroB TEPLL OnAa MedHbix v cTanbHbiX Tpyb cremyet
NPUHMMATL BO BHUMaHWe OonyCTUMble TeMMepaTypy 1 aasrneHune cornacHo EN 1254-2:1998 (tabn.
5).

13ameHeHnA BHOCATCA No mepe

TEXHNHECKOro CoBepLUeHCTBOBaHMA.

Q

®



OunbTpbl pasmepa 1/2" cHabxeHsl crieumansHbIM MydTamu. K HAM MOXXHO NOAKII0HaT Mo BeIGOpy
pasbboBble NNu KanMbpoBaHHble TPYObLI U3 MbrKOM CTanmn U1 Meam (NP NOMOLLIM KOMMPECCHOHHbBIX
duTnHroB). OnA Hapy»xHbIX AnaMeTpoB Tpybel 10, 12, 14, 16 1 18 MM, a Takke anA 3/4" x 18 MM
HEOBXOAMMO NPUMEHATL afanTepbl Mexay BeHTUnemM v dutumrom. QUTVHE 1 apanTep NocTaBnAITCA
OTAENbHO.

Tpy6a @ D, Mm 10 | 12 | 14 | 15 | 16 | 18 18
BeHTunb R= 1/2' 3/4"
Apantep Homep 3akasal 1627201 | 1627201 | 1627201 1627201 | 1627211 | 1627212
QuTnHr Homep 3akasa | 1628400 | 1628401 | 1628403 | 1629201 | 1628405 | 1628901 | 1628901

MpW MOHTaXKE MAMKUX CTanbHbIX M MefHbIX TPpyD C OWUTUHraMy PEKOMEHAYeTCA MpUMEHeHne
3aLUMTHBIX TUnb3. Pe3bby BUHTA MK raiku, a TakKe caMo 3aXKMMHOE KOMbLIo Heobxoaumo cmasatb
CUNMKOHOBbLIM Macrnom. CrieflyeT pUKOBOACTBOBATLCA HaLLEN UHCTPYKLWER No coopke.

CoeguHeHue Tpy6 ¢
NOMOLLIbIO PUTMHIOB

QunbTpel pasamepom 1/2" MOXKHO HEMOCPEeACTBEHHO MOAKMIOHAaTh K MNacTMKOBLIM Tpybonposoaam,

AnanTep AnA NoAKmNo-4eHnA

nmcnons3yA agantep 1 6266 01. NNacTMKOBbIX TPYO
VicnonHeHvA 1 pasmepsl cM. B katanore MEPLL.
Mpw cobniogeHV NPaBUNbLHOCTN HANPAaBMNEHNA TOKa »XKMAKOCTU BO3MOXKHA rOpU30HTarnbHaaA 1 MoHTax

BEpTVKaNbHaA yCTaHOKA; MNPV 9TOM CeTka GunbTpa JomKHa ObITb HanpasrneHa BHW3.

BoamoxkHa 3aMeHa v 4MCTKa ceTku. [pu 3ameHe Heobxoaymo obpaTuTb BHUMaHWE Ha pasmep
Adveek (0,4 unn 0,75 Mm).

CeTka 13BneKaeTcA NnyTeM 0TBOPA4VBAHUA KPLILLKM MU ONMOPOXXHEHHOM TpybonpoBoae. Y Moaenei
14111 31 n 1 4111 32 c WapoBbIM CAMBHLIM KPaHOM BO3MO>KHA MPOYMCTKA MyTEM OTKPbITUA LLapo-
BOro KpaHa 1 crnnea ocofka.

3aBeHa ceTku

OuncTka

[nA ncknioYeHnAa NoTepb Tenna B CUCTEME PEKOMEHAYETCA MOHTaX TENNON30MALMOHHBIX KOXKYXOB.
OHW COCTOAT 13 ABYX MOMYKOXYXOB U KPbILLUKW LUAMHAENA. HacTn 3aKpbIBAIOTCA C MEPEXNECTOM U
KPENATCA 3aXKMMHOW NeHTo. B niobor MOMEHT BO3MOXXEH MOBTOPHbIA CbeM 1 YCTaHOBKA.
TennonsonbUMOHHBIE KOXKYXM MOTYT MPUMEHATECA [0 MakCUMarnbHOW TeMnepartypbl aKkcnyaraumm
120 °C. VicnonHeHua, paamepsl U HOMepa 3aka3oB cM. B katanore MEPLL.

Koxxyxu Tenmnomsonaumo-
HHble
(Homep apT. 4095)

Kv, [m3/4]

Tuno- " " ! 10 150 " 1o "
paamep 1/2 3/4 1 11/4 11/2 2 21/2 3
flueika 04| 3,1 6.9 11,7 15,9 29,6 40,4 55,0 87,4
Adenka 0,75 3,1 71 13,8 21,5 30,0 42,0 64,3 148,6

rmppasnnyeckune
XapaKTepucTuku




Hnarpamma 'EPL PUNBTP FEPL

Homep apTukny. 411 1, LnpunHa AYCNKN 0,4 MM Pasw. R = 1/2"—3"
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Mepenag gaBneHnA Ap ——s

[Inarpamma IEPL OUITBTP F'EPL
Homep apTukny. 411 1, LLnpunHa AYCNKIN 0,75 MM Pasm. R= 1/2"—3"
3Ha4veHue ky —>
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[EPLI-RL-5

BeHTUNb [NA OTKMIOYEHUA paguaTopa 3923/ 3924
€ GYHKUMAMU NpefsapuTenbHON HACTPOVIKK, OTKIIOYEHUA U CnvBa. W3parve 0999
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Ocobble ucnonHeHuA

R=R1/2"
G=G3/4
| 56.5
13924 11 13948 11
[MpucoennHeHne Homep
D, d2 2 . H 5 3aKkasa
3/8" 75 30 13923 00 Fa6aputHble pasmepb
- B Mm no Hopmam DIN 3824
1/2 81 30 13923 01 cepyA 1
3/4" 92 30 13923 02 Homepa 3akasos
3/8" 51 29 23 13924 00
1/2" 57 29 25 13924 01
3/4" 67 29 28 13924 02
Bce Mogenu H1UKkenuposaHbl 1 ABAAIOTCA YHUBEPCArbHLIMU MOAENAMM CO cneumanbHon MydTon ana Mopenun
Tpyb ¢ pesbboi 1 KOMMPECCUOHHBLIX GUTUHIOB.
Ocobble ncronHeHus BeHTuneit TEPLI-RL-5, pasmep 1/2“ F'EPL-RL-5

13923 11 TMpoxopOHoi, yHuBepcansHas MydTa x HapyxHas peasba G 3/4, C ynnoTHeHVeM Ocobble ncronHerua

,cdepa-KoHyc”.
13937 01 TpoxoaHoi, 2 x Hapy»xHasA pessba G 3/4, ¢ ynnoTHeHuem ,cdepa-KoHyc”.
13937 11 [lpoxoaHoit, coeanHUTeNb ANA NOAKMIOHYEHNA K paamnaTopy C YyNioTHEHMEM
,Chepa-koHyc”, GUTUHT anAa Tpyb ¢ Hapy»xHoi pessbon G 3/4.

13924 11 YrnoBoii, yHuBepcansHasa MydTa x Hapy»xHaa pessba G 3/4, ¢ ynnoTHeHneM
,chepa-koHyc”.

13948 01 YrnoBoit, 2 x Hapy>kHaa pessba G 3/4, ¢ ynnoTHeHueM ,chepa-KoHyc”.

13948 11 Yrnosoi, CoeanHUTEnb ANA NOAKMIOYEHVA K PaguaTopy C YNiOTHEHWEM
,Chepa-KoHyc”, GUTUHT anAa Tpyb ¢ Hapy»xHoi peasbon G 3/4.

V13mMeHeHnA BHOCATCA Nno mMepe
TEXHNYEeCKOro CoBepLUEeHCTBOBaHWA.

O HeIZ
1




MakcumarnsHasa paboyan Temnepatypa 110 °C
MakcumansHoe paboyee fasneHne 10 6ap

Ka4ecTBOo ropAYei Bofbl AOMKHO COOTBETCTBOBATL TPEbOBaHUAM ,[1paBun TeXHUYECKOM aKcnnyaTta-
LM SMEKTPUHECKMX CTaHLMIA 1 ceTeln” MUHMCTEpCTBa SHEpPreTV kM 1 anekTpudukaumn PQ.

TexHu4eckue gaHHble

OutnHim

Bentunb TEPLI-RL-5 npumeHAeTcA B cucTeMax BOOAHOrO OTomneHuA. Ero yctaHoBka 0coBeHHO
pekomeHayeTcA TaMm, rae HeobxoaMmo obecrneunTs rMOPaBNMYECKYIO YBA3KY NPMBOPOB OTOMNMNEHWA
Mexkgy coboi, AeMoHTax npubopa wnu Cnve Bopbl M3 cucTembl. Ecnmv Ha npAmol nodBoake
yCTaHOBIMeH KnanaH 6e3 GyHKLMK NpeaHacTpovku, Hanpumep, MEPL-TS-90, To yctaHoska MEPLI-RL-
5 nosBonuT oTtbanaHcuposats Nprbopsl Mexxay cobor, YTo crnocobCTBYET SKOHOMHOMY pacxomdy
BOb! W MOAAEP’KaHWIO YCTOMYMBOM paboThl CUCTEMBI.

O6nacTb NpMMeHeHuA

CoeauHuTtens anA Tpyd 6210 ¢ ynnoTHeHWeM ,chepa-koHyc”, B cobpaHHOM BUae.
PekomeHgyeTcA ncnonb30BaHNe MOHTaXXHOrO Kniova 6680.

MoaknioyeHne K paguaTopy

BmecTo pagratopHOro COeaMHUTENA NPW Hanu4mm Hapy>KHOM pesabbbl G 3/4 MOXXHO MCMOMNb30BaTL:

6210 1/2" CoeamHnTens anA pessbosbIx TPYO,
anvHa — 26 nnm 35 MMm.
6211 1/2" CoenunHutens nepexopgHon, 1/2” x 3/8”.
6213 3/8" CoegumHnTens nepexogHom, 3/8” x 1/2”.
6218 3/8"...3/4" InuHHan pesbbosan BTyNka, 6e3 ranki, MOXKHO YKOPOTUTL AnA

KOMMEHCcaLMN pasHULLbl MOHTaXHbBIX Pa3MepoB.
Paamepbl: 3/8"x40; 1/2"x39, 42 unn 76 mm, 3/4"x70 MM.

6218 1/2" PesbboBas BTynka, 6e3 raiku,
AnvHbL: 36, 48 nu 76 mMm.
6235 3/8"...3/4" CoenunHutens anAa namku.
3/8"x12; 1/2"x12, 15, unn 18 mm, 3/4"x18 MMm.
6249 3/8"...3/4" OtBop 6e3 raku, C ynnoTHeHneM ,cdpepa-koHyc”.
6274 G 3/4 DUTHHI KOMMPECCUOHHBIN ANA MEAHBIX 1 TOHKOCTEHHbIX CTarbHbIX TPY6.

Hapy>xHbii anametp Tpyb 8, 10, 12, 14, 15, 16, 18 Mm.

6275 G 3/4 DUTHH KOMAPECCUOHHBIN C YINOTHEHNEM 3MAaCTUYHLIM KOMBLIOM AnA
ME[HbIX N TOHKOCTEHHbIX CTarnbHbIX TPYH, pekomeHayeTca anA Tpyb va
TBEPON NernpoBaHHoR cTanu 1 Tpyd C ranbBaHNYECKUM NMOKPBITUEM.
Hapy>kHbiin auameTp Tpyd 12, 14, 15 mm.

6098 G 3/4 QUTUHI KOMIPECCHOHHBIA ANA NNACTUKOBLIX TPY6 PE-X-, PB.
Co CTOpPOHbI MydThl BEHTUMEN MOXKHO MCMOMb30BaTh:

6219 1/2"...3/4" MepexogHaa MydTa, LBET-KENThIN, ANA COeaAMHEHNA Tpyba/BeHTUMb,
BHYTPEHHAA peabba (Tpyba) X HapykHas pesbba (BeHTUIb),
1% 1/2", 11/4" x 1/2", 1" x 3/4", 11/4" x 3/4".

6066 M22x1,5 OUTHHI KOMMPECCHOHHBIN ANA NNAcTUKoBLIX TPY6 PE-X-, PB,
npumeHaeTcA ¢ agantepom 16272 01 (R 1/2x M 22 x 1,5).

6098 G 3/4 OUTUHI KOMMPECCHOHHBIN ANA NNACTUKOBLIX TPY6 PE-X-, PB,
npumeHAaeTca ¢ apgantepom 16266 01 (R 1/2 x G 3/4).

Pasmepbl onAa coeanHuTenelt NnactMkosbix TPy cm. B katanore MEPL,

LOpyrve coeguHuTenu

Homepa 3aka3oB cM.
katanor N'EPLI.




YHuBepcanbHble MoAenu UMEIoT crneumansHble MydTsl. Mo BEIHOPY MOXHO NMPUCOEANHATL Pe3bOoBYIO
YNV KanuBpoBaHHyIo TPyBy 13 MAKOM CTanM UM Meam C NOMOLLIO GUTUHIOB. DUTVHM 3aKaskIBAIOTCA
oThEenbHo.

Y BeHtunen R=1/2" ana Tpyb ¢ HapyxHbiM Anametpom 10, 12, 14, 16 1 18 MM Mexxfy BEHTUNEM U
OUTMHIOM cnefyeT NpUMeHATb agantep apT.Ne 6272,

Tpy6a @ D, um 12 10 | 12 | 14 | 15 | 16 | 18 18
BeHTnnb R= 3/8" 1/2" 3/4"
Agamtep  Nesaxasa 1627201 | 1627201 | 1627201 1627201 | 16272 11

Our Ne sakasa | 1629200 | 16284 00 | 16284 01| 1628403 | 1629201 | 1628405 | 1628901 | 1629202

Mpu MoHTaXke MefHbIX TPYD wnm Tpyb M3 MATKOW CTamm PeKOMEHOYyeTCA MCMOonb30BaTh OMOPHbIE
rvnb3bl. nA 6e3ynpeyHoro MOoHTaXka PeKoMeHOyeTcA pe3bby OonTa unu raiku, a Takxe camo
3@KVMMHOE KOTbLIO CMasbiBaTb CUMMKOHOBOW cMaskoin. ObpatnTe BHUMaHWe Ha Hallly MHCTPYKUMIO Mo
MOHTaKY.

CoeguHutenu gna tpy6
YHuBepcanbHble Mogeni

[NepeKkpbiTUe OCYLLECTBNAESTCA C MOMOLLBIO 3aMOPHOrO LUNMHAENA MHOMOPYHKLMOHAMBHBIM KII0HOM
16625 00 nnu LwecTurpanHbiM KnilodoM SW 8. M'apaenvyeckaA HaCcTpOika BEHTUMNA OCYLLECTBNAETCA
nyTeM BbIBOPaYMBaHMA C MOMOLLbIO cneumansHoi otBepTku (1 6639 01) BMHTa-orpaHnymnTena nogbema
LWNMHAENA NPefHACTPONKN 1 MOXKET OrpaHN4MBaTLCA BHYTPEHHUM LUMMHAENEM NPeaHACTPONKM (CM.
nopAnoK onepauuit). MNpeaHacTpoka yCcTaHaBNmMBaeTCA CornacHo pacyety no auarpamme. OTKpbITue
1 3aKPbITUE 3arMOPHOTO LUMUHAENA HE BNUAET Ha YCTAHOBMNEHHOE 3HaYEeHVe NPENHACTPONKN.

KoHCTpyKTUBHbIE
0Co6eHHOCTM

MopAapok onepauwi
1. OTBepHWTE KONNA4OoK.

2. C nomolbio MHOrodyHKLMoHansHoro kioyda 16625 00, no3.1 nepekpoiTe BEHTWUMb MOBOPOTOM
BMpaBo (MOMEHT BpalleH1A 6 Hv) oo ynopa.

3. C nomoulpio kntoda 16639 01, nnn otBepTkM (3 MM) MOBEPHUTE raiky NpeaBapUTENIbHON HACTPOMKM
BMPaBo A0 ynopa. V3 9Toro nonokeHua, noBopa4MBaA BMEBO, YCTAHOBUTb HYXXHOE 3HAYEHWE B
COOTBETCTBUM C AMarpamMmoit. 1 06opoT Kntoya — 1 CTyneHb NPeaHaCTPONKM.

4. TloBopa4measa MHOrodyHKUMOHanNbHLIM KNtoY 16625 00, No3.1 BneBo, OTKPOMTE BEHTUIL A0 yropa.
5. 3aBepHuUTE KONMA40K C NPOKNaAKON (MOMEHT BpatLeHna 5...10 Hwm).

BHumMaHue! B cocToAHMM nocTasku 0ba LLUNWMHAENA BEHTUNA OTKPLITH A0 yrnopa. MoaToMy He cnepyet
MbITaTbCA OTBOPAYMBATL LUNMMHAENN NPOTUB HacoBOW CTPENKM. [0MoBKa BUHTA HE AOMKHA BbIMAALIBATL
Hap WnMHOenem.

MNpepBapuTenbHan
HacTpoiika

—_

MHorodyHKuUMoHa-
MbHBIA KoY
16625 00

[ocne yganeHuna konnayka, nepekpbituA BeHTUnA MEPLI-RL-5 ¢ momoLblo MHOFO®YHKLIMOHANBHOMO
knioda nos3.1 (MoMeHT BpalleHnAa 5...8 HM) © nepekpbiTMA BEHTWNA Ha NPAMOM MOTOKe
(TepMocTaTtdeckan ronoska B nornoXkeHnn ,0") MoXHO OMOPOXHATL OTOMUTENLHLIM NPKYHOP BO BpemA
paboThl CUCTEMBI.

1. HaBepHuTe Hacapgky AnA nogkniodenva wnadra 1 0256 01 Ha seHTvnb MEPLI-RL-5.

2. Mopgkniodunte wnaHr R=1/2". KoHel wWnaHra AOMKEH HaXOAWTbCA HWXKE YPOBHA OTOMUTENBHOIO
npubopa. WTtyLuep Hacagku AnA LWnaHra NoBopaYMBaeTcA nocne ocrnabneHna HeTblpexrpaHHoM
ravku. [anky 3aTAHyTb BHOBb C ycunvem 5...10 Hm.

3. HapeHbTe MHOrodyHKUMOHaNbHbIA Koy 1 6625 00 nos3.2 Ha wnuHaens. OTKponTe BEHTWIb,
noeopaymBas BMeBo A0 ynopa. Boga HadHeT cnvBatbcA. Bo BpeMA OMOPOXXHEHMA OTKpOWTE
BO3YXO0O0TBOAYMK OTOMUTENLHOrO Npubopa.

4. TMocne oNOPOXXHEHMA 3aKPOMTE BEPXHIOIO YacTb ycunvem 8...10 HM 1 AeMoHTMpyITe Hacaaky onAa
NOAKIMIOYEHMA LUNaHra. 3aBepHUTE KOMNa4yoK ¢ npoknaakor ycunvem 5...10 Hwm.

5. OTONUTENbHBIM NPUMOOP MOXXHO CHUMATL. B LienAx NpefocTopoXHOCTY BLIXOAHLIE NaTpyoKM nocne
CHATWA pagmatopa 3arnyLmnTb.

Cnue

Hacapgka gna nogknioYeHna
winadra 1 0256 01

HanonHeHune otonuTensHoro npubopa npoussoanTcA B 0bpaTtHoM nopsAake, pabodee fasneHue npu
9TOM He [OMKHO MpeBbilaTb HOPMbl. HanomnHeHue oTonuTensHOro npubopa 4Yepes cuctemy
OTOMNMNEHNA BO3MOXHO C MOMOLLBIO OTKPBITUA 3anOpPHOro LUNWHAENA BEHTUNA.

HanonHeHue

lWnMHoenu BeHTUNA yNNOTHAIOTCA C MOMOLLBIO PE3VHOBLIX 9MacTUYHLIX Konel. OTo obecnedynBaeT
NerkocTb 9KchnyaTauuy B npefernax ykasaHHon pabo4yert TeMmnepartypsi.

YnrnoTHeHue WnuHaensa

YNnoTHeHWe ceana MeTanimyeckoe, 41o npenoxpaHAaeT ero ot n3Hoca.

YnroTtHeHue ceana

10256 01 Hacapgka anAa nogknioYeHua wwnaHra.

16206 01 LUTtyuep onAa wnaxra.

16625 00 KoY MHOrodyHKLMOHAMbHbIN.

16639 01 Knto4 AnAa npegHacTporiku (OTBEPTKA C MHANKATOPOM).
16680 00 KnoY MOHTaXKHbIN.

MpuHagnexHocTH

16304 00 3anacHanA bykca ¢ ynnoTHeHeM LLnuMHAenA.

3anyactn
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7758/7759
TepmocTaTn4eckuin knanaH. 3naHune 0999
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Ocobble UCMONMHEeHNA

R=R1/2"
G=G3/4
2
=
17724 58 17724 41 17724 37 e .
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FabapuTHbIe pasmepbl, MM,
ApT.Ne ObosHa4eHvie DN R | L H h Homep sakasa ANA cepumn
EN 215 T2
10 3/8" 12 75 27 — 17723 90 HD 1215
7723 Mpoxonkon 15 |12 | 15 | 83 | 27 | — 17723 91
pAag ,F
20 3/4" 18 98 27 — 17723 92
10 3/8" 12 49 27 20 17724 90
Yrnoson
7724 pAag ,F” 15 172" 15 54 23 23 17724 91
20 3/4" 18 63 23 23 17724 92
ApT.Ne VicnonHeHune R | L H h Howmep 3akasa
ra6apuTtHble paamepbl
7723 MpoxonHoi | — | 126 | 27 | — 1772393 il paskiiMoneriet
7724 Yrnogow 1" — 70 23 33 17724 93
Pan ,F’ 3/8" 12 40 27 84
7723 “ KnanaH 1 oteog
+ Fpoxopror knana 1/2" 15 54 27 94 3aKasblBaoTCA
6249 C OTBOAOM OTAENbHO
3/4" 18 60 27 114
3/8" 12 49 35 27 17728 90
7728 YrnoBow cneumnansHbIi 1/2" 15 55 35 33 17728 91
3/4" 18 66 32 33 17728 97
7758 AB 1/2" 15 53 26 31 17758 91
7759 CD 1/2" 15 53 26 31 17759 91
Bce mMoaenu NocTasnAaioTCA B HUKENMPOBaAHHOM UCTIONHEHWM C HEMbiM 3aLLUTHLIM KOMMaYKoM. WcnonHeHuA
YHvBepcanbHble Modenu co creumansHom peabbosoin MydTorn anA Tpyd 1 GUTHUHIOB:
7723 3/8"...3/4" npoxopHov knanaH, pAag F. MEPL-TS-90
7724 3/8"...3/4" yrnosoit knanaH, pag F.
7728 3/8"...3/4" yrnoBoW cneumansHeli.
7758 1/2" 3-oceBoWt knanaH ,AB”, pagratop cnpasa oT KnanaHa. FEPLI-3-D
7759 1/2" 10 >xe ,CD”, pagunatop cneea.
IMEIOTCA B HamM4uMM TakKe NPOXOfHbIE W YIMOBbIE YHMBEpPCAanbHble Mofenu ¢ rabapuTHbIMU
paamepamu cornacHo pagy ,D”.
CraHpapTHble Mofieny ¢ pe3bboBoit MydhToN:
1772393 1" NPOXO4HOWN.
1772493 1" YrIOBOWN.
KnanaHbl FEPLI-TS-90 B ocobom ncnonHeHuu, pasmep 1/2”: MEPLI-TS-90

17723 61 npoxodHoM KnanaH, yHueepcansHasa MydTa x Hapy»kHaa pessba G 3/4,
C yNroTHeHveM ,cdepa-KoHyc”.
17737 91 npoxofdHoi KnanaH, 2 X Hapy»xkHaA pessba G 3/4, ¢ ynnoTHeHemM
~cdepa-KoHyc”.
17733 81 npoxogHOWM KnanaH, coeauHuTenbs AnA NOOKMIOYEHNA K pagnaTopy
C YyNnoTHeHWeM ,chepa-KoHyc”, GUTUHT AnAa TPy ¢ Hapy»xHow pessboin G 3/4.
17724 58 yrnosow knanaH, yHueepcansHaa MydTa x Hapy»xHasa pessba G 3/4,
C ynnoTHeHveM ,cdepa-KoHyc”.
17724 41 yrnosow knanaH, 2 X Hapy>kHasA peabba G 3/4, ¢ ynnoTHeHem ,chepa-KoHyc”.
17724 37 yrnoBow KnanaH, CoevHUTENb ANA NOAKMIOYEHNA K pagmMaTtopy C ynnoTHEHNEM
,chepa-KoHyc”, GUTUHT AnA TPYD ¢ Hapy»xHoW pessbon G 3/4.

Ocobble ucrnonHeHna

MEPLI-TS-90-E KnanaHbl C MOHWXEHHBIM COMPOTUBNEHNEM AMNA OAHOTPYOHbIX FOPU30HTANb-
HbIX CUCTEM C LIMPKYNALMOHHBIM HACOCOM.

FEPL-TS-E KnanaHbl ¢ MakCcMMarnbHOM NPOMyCKHOM CMOCOBHOCTLIO AMNA OAHOTPYHOHbIX
BEPTVKANBHBIX 1 ABYXTPYOHbIX rpaBUTaLMOHHLIX (BE3HACOCHLIX) CUCTEM.

FEPL-TS-90-V KnanaHbl Co CKpbITON NpeaBapuTenbHONn HaCTPOMKON.

MEPLI-TS-98-V KnanaHbl ¢ OTKPbITON LLIKanon npeasapuTensHON HACTPOMKM.

FEPL-TS-90-kv KnanaHbl ¢ HacTporikoi Ky nytem nogbopa byKkckl AnA ropoAckoro LieHTpanm-
30BaHHOIO TennocHabXxeHns (MaccoBas 3acTpoika).

[InA aTUX UCMONHEHNIA UMEIOTCA OTAEMbHbIE HOpManu.

pyrve ucrnonHeHua

Makc. paboyan Temneparypa 110 °C
Makc. pabodyee nasneHve 10 6ap

KauecTBo ropAYein BOAbl JOMKHO COOTBETCTBOBATL TpeboBaHWAM ,[paBun TEXHUHECKON SKCMnya-
TaUMM BNEKTPUHECKNX CTaHUMiA U ceTeir” MuHMcTepcTBa aHepreTkm v anextpudvkaumn PO.

Mpu npumeHeHun dutnHros MNEPLL anAa MeaHbiX 1 cTanbHbIX TPy crneagyeT yyuThiBaTh MakCcmarnbHO
AonycTuMble Temneparypy 1 aasnenune (EN 1254-2:1998, 1abn.5).

TexHn4eckue gaHHbie

®utuHrn FEPL,

2




CucTembl BOAAHOrO OTOMMAEHWA.

O6nacTb NpMMeHeHuA

CoeaunHutens Ana peabbosbix TPyH 6210 ¢ ynnoTHeHMeM ,chepa-KoHyC” CMOHTUPOBAH.
PekomeHayeTcA NpUMEHEHNE MOHTaXKHOIO Krioda 6680.

MogkrioyeHue K paguartopy

BmecTo coefMHuTene Ana pagnaTopoB CO CTOPOHbI HAPYXKHOM pe3bbbl G 3/4 MOXKHO
MCMONb30BAaTh:

6210 1/2" coeamHuTens AnA pea3bboBbix TPYO, BO3MOXXHAA
anvHa — 26 nnm 35 mm.
6211 172" coeanHuTENb NepexogHon, 1/2” x 3/8”.
6213 3/8" coeanHUTENb NepexoaHon, 3/8” x 1/2”.
6218 3/8"...3/4" ANVMHHaA pe3bboBas BTynKa, 6e3 ranku, MoXKHO YKOPOTUTb

ANA KOMMEeHcauum pasHuLbl MOHTXKHBIX PasMepoB.
Paamepsil: 3/8"x40; 1/2"x76, 3/4"X70 MM.

6218 1/2" pesbboBan BTynka, bes ranku,
OnnHbl: 36, 39, 42, 48 unu 76 Mm.
6235 3/8"...3/4" coeanHUTenb AnA namnku.
3/8"x12; 1/2"x12, 15, nnn 18; 3/4"x18 mm.
6249 3/8"...3/4" oTtBof 6€e3 raviku, ¢ ynnoTHeHvem ,coepa-KoHyc”.
6274 G 3/4 OUTUHIM ANA MEHBIX 1 TOHKOCTEHHbIX CTarbHbIX TPYO.

Hapy»xHbiin onameTp Tpy6 8, 10, 12, 14, 15, 16 1 18 mm.

6275 G 3/4 OUTUHTL C YNNOTHEHWEM 3MACTUYHBIM KONbLOM Of1A MELHbIX
1 TOHKOCTEHHbIX CTarnbHbIX TPYO, pekomeHayeTca ana Tpyd
13 TBEPOM NEernpoBaHHon cTanm u Tpyb ¢ ranbBaHNYecKum
noKpbITUeM.Hapy»kHbli anameTp Tpyd 12, 14, 15 Mm.

6098 G 3/4 coeavHUTENb ANA NNacTUKoBeIX TPpy6 ana Tpyd PE-X-, PB.
Co CTOPOHbI MydThI KanaHoB MOXHO UCMOMNb30BaTh:

6219 1/2"...3/4" nepexofHaA MydTa, LIBET - )KenThlA, AnA coeauHeHna Tpyba/knanaH,
BHYTPEHHAA pesbba (Tpyba) x HapyxHas peasba (knanaH),
1" x 1/2", 14" x 1/2", 1" x 3/4", 114" x 3/4".

6066 M22x1,5 coeanHUTenb ANA NNacTMKoBbIx TPY6 PE-X-, PB, a Takxe
MeTannonnacTUKoBbLIX TPYD, MPUMEHAETCA C afanTepoMm
1627201 (R1/2xM22 x 1,5).

6098 G 3/4 coefuHUTENb ANA NNacTUMKoBLIX TPY6 PE-X-, PB, a Takxe
MEeTarnmnonnacTykoBLIX TPyD, MpUMeHAETCA C afanTepom
16266 01 (R 1/2 x G 3/4).

Pasmepsl AnA coeauHUTEnen NnacTukosbix TPyO cM. B kaTanore I'EPLI.

[pyrue BO3MOXHOCTU
NOAKIIOYEHUA

Homepa 3aka3oB cMm. B
katanore EPLI.

YHvBepcarnbHble MOAENv UMeIoT crieLmarnbHblie MydThl. K HUM MOXXHO NMPUCOeanHATL pe3bboByio TPYOy
UNK KanBpOoBaHHYIO TPYBY 13 MATKOM CTaNM UM MEAM G MOMOLLIIO GUTUHIOB. DUTUHIV 3aKasbiBalOTCA
OTAEenbHO.

Y knanaHoB R=1/2" ona Tpy6 ¢ Hapy>kHbIM Anametpom 10, 12, 14, 16 v 18 MM Mexxay KnanaHom v
OUTMHIOM CnefyeT NPUMEHATL aganTtep apT.Ne 6272,

Tpy6a @ D, mu 12 10 | 12 | 14 | 15 | 16 | 18 18
KnanaH R= 3/8" 1/2" 3/4"
Anantep Ne 3akasa 1627201 | 16272 01| 16272 01 1627201 [ 16272 11

o Ne 3aka3a | 1629200 | 16284 00 | 1 6284 01 | 16284 03 | 16292 01 | 16284 05 | 16289 01 | 1 6292 02

Mpn MOHTaXKe MedHbIX TPYO WM Tpyb M3 MArKOWM CTarn PeKOMEeHOyeTCA MCMOMb30BaTb OMOPHbIE
rMnbabl. AnA 6GesynpeqHoro MoHTaxa pekomeHayetca pessby bonta unu raiku, a Takxe camo 3a-
YKMMHOE KOMblLIO CMasbiBaTb CUMWMKOHOBOW cMaskoi. Obpatute BHUMaHWEe Ha Hallly WHCTPYKLMIO Mo
MOHTaKY.

Gutvnm anAa Tpy6
YHuBepcanbHble Mogenm

3ameHa TepMocTaTU4ecKom BYKCbl

Bykcy TepMocTatMyeckoro knanaHa MoXXHO 3aMEeHWUTb B CUCTEME, HaxXOAALLENCA Nof AaBeHVEM,
C NOMOLLbO MHCTPYMeHTa MEPLL-HeiHxduke. 310 MoXKeT BbiTb HEOOXOAMMO ANA:

® nepeobopynoBaHnA KnanaHa ¢ HacTporikon Ky nytem nopbopa Gykchl Unv ¢ NpegHacTPONKOW.
BnarogapAa aToMy MOXHO M3MEHWUTb MOTOK Yepes paanatop B COOTBETCTBUM C UHAMBMOYANbHbIMU
TpebosaHnAMY.

® YUCTKM YMNOTHEHWA CEeAna Unu 3aMeHsl TEPMOCTaTnHeckor Bykchl. Takum obpa3om MoryT ObiTh
nerko yfaneHsl YacTuLibl FPA3KW, OCTATKN CBAPKU WU Naiku.

[Mpw nonb3oBaHwKn ycTponcTeoM EPLI-HernHXOUKC n3yHmTe MHCTPYKLMIO.

KOHCTpYKTUBHbIE
ocoBeHHOCTH




YNNOTHEHWEM LUTOKA CRY>KUT cheunanbHoe YNNOTHUTENbHOE KOMbLO, HaxodALLeecA B naTyHHOW
BTyNKe, 3ameHAeMol B npouecce paboTsl. YNnotHeHue obecrneyuvsaeT MakCUMyM Hafe)KHOCTU W
NerkocTb xofa LUToKa KnanaHa.

3aMeHa YNnoTHUTENbLHOIO KOMbLia OCYLLIECTBIAETCA CriefytoLLyM obpasoM:
1. [demMoHTMpoBaTh TEPMOronoBKy Mnu py4Ho npmeod MEPLL-TS.

2. BbIBepHyTb BTYNKY C YNNOTHUTENbHBIMW KOMbLUaMy 1 3aMeHNTb Ha HOBYIO. |_|pl/l 3aMeHe HeO6XOJ:I,I/I-
MO NpMAepP>XnBaTb KnarnaH Krno4om y 6yKCbI. |_|pl/l OEeMOHTaXkKe KnanaH nonHOCTbIO OTKPbIBAETCA
aBToMaTn4eckn 1 camoyrnnoTHAETCA O6paTHbIM XOAOM. BO3MOXKHO BbICTYMaHNe HECKOMbKMX Ka-
nenb BOAbI.

3. HageTb TepmoronoBky WUnm py4Hon npveod B obpartHol nocneposaTtensHocTW. [pu HaBopa-
4MBaHUM PYyHHOro MPMBOAA ClEAYET NPOBEPUTL, 3aKPLIBAETCA N KnanaH!

Homep 3akasa BTYnKM C yNNoTHUTENbHBIMK KorMbLiamu: 1 6890 00.

YnnotHeHuve wnuHpensa

=

YnnoTHUTENLHOE
konbuo MEPL-TS-90

3alUMUTHBIN KoNNaYoK CRy>KUT ANA 3aLUMThl HA BPeMA TPaHCNOPTUPOBKM U MPOMBIBKYM BO BPEMA NycKa.
CHAB 3aLLMTHBINA KOMMNAY0oK 1 HaBEePHYB rofoBKY TepMOCTaTa, Mony4aioT TEPMOCTATUHECKUIA KranaH,
He NPOW3BOAA NPU STOM CNWB BOAbl U3 CUCTEMBI.

Py4yHana ycTaHoBKa HOMWHAIBLHOWM PaCHETHOM CTENEHW OTKPLITUA KnanaHa 2K ¢ MOMOLLbIO 3aLLMTHOro
Konnadka:

Mo OKPY>KHOCTM MNacTMacCcoBOro Komnnayka, B pudneHon obnacti, HaHeceHsl ABe PUCKM, COOTBET-
CTBEHHO MapKunpoBke ,+”" 1 ,-“.

1. 3aKpbITb BEHTUIb MPaBbIM NMOBOPOTOM (MO YaCOBOW CTRENKE).

2. 3anoMHUTb NOMoXKeHUe MeTku ,+”.

3. OTKpbITb kNanaH [0 COBMELLEHNA METKM ,-” C Mo3uumen ,+”. OTO MOMoXKeHne COOTBETCTByET
CTeneHu OTKPLITUA KnanaHa (3oHe NponopLMOHanbHOCTW), paBHon 2K.

TepMocTaTV4ecKuii KnanaH
rEPL

2 S

P S

O

Py4yHaA ycTaHoOBKa
pac4eTHOWN CTeneHu
OTKPLITUA KranaHa 2K.

TepMocTaTMyecKuWii KnanaH yCTaHaBNMBaeTCA B MPAMOM MOTOKe Npubopa OToMneHWA (C MPOTOKOM B
HanpaeneHun ctpenkum). Ocb wWwroka knanaHa MEPLL anA obecneyeHnA onTMMansHOW perynmpoBKy
KOMHATHOW TeMMNepaTypbl OMKHa HAaXOAWUTLCA B FOPU3OHTANBHOM MOMOXKEHNM.

MoHTax

lonoska TepmocTata MEPLL He pomkHa nopBepratbCA BO3OEMCTBUIO MPAMbIX COMHEYHBIX Ny4Yen 1
TENna, M3ny4aemoro, HampuMep, TakMMK YCTPOWCTBaMK, Kak Teneswsop. Ecnu npubop oTtonnexua
3aKpbIT (3aHaBeckon), To 0bpasyeTcA TennoBaA 30Ha, B KOTOPOM TepMOCTaT ,He YyBCTBYEeT” KOMHAT-
HytO TEMMNepaTypy 1 He MOXeT abdEKTUBHO perynmposarts. B aTom cnyyae HeobX0oaMMo MCMoNb30BaTh
TepMocTatnyeckyto ronoeky [EPLL ¢ BbHOCHbIM gatdmkom 7430, 7460, 9430, 9460 wumm
TEPMOCTATUHECKYIO FOMNOBKY C OMCTaHLMOHHON perynuposkon 7330, 9330.

MoapobHOCTK, KacaloLLmMecA TepMocTaTM4eckux ronosok FEPLL, cM. B COOTBETCTBYIOLLMX HOPMarAX.

YKaszaHuA Mo MOHTaXKy

[10 OKOHYaHWMM OTOMUTENBHOTO nepvopa KnanaH NonHOCTBHIO OTKPbITE MOBOPOTOM MPOTUB 4aCOBOW
CTpEernKu, 4TOObI npeaoTBpaTnuTb CKonneHne MHOPOAHLIX HacTuL Ha cedne KnanaHa.

YcraHoBKa Ha neTo

[nAa py4HOro ynpaeneHuA KnanaHoM mpu OTCYTCTBUM TEPMOrOMOBKM MOXHO MCMOMb30BaTh PY4YHON
npwveog MEPLI-TS.

Mepel MOHTAXXOM M3y4uTe NpUnaraeMyio MHCTPRYKLMIO.

Py4Honm nip!
FEPU-TS

16680 00 MOHTaXXHbIN KN4 ANA coeguHuTenen.
16807 90 MoHTaxxHbIn kKnoy MEPL-TS-90.
17780 00 WHcTpyMeHT MEPLL-HeiHkduke ona 3ameHbl OyKCbl TEPMOCTATUHECKOrO KranaHa.

17102 80 PyyHoit npusog MEPL-TS-90, cepua 7000, ¢ NpeaHacTPOVKOMR 1 BrIOKMPOBKOW.
1910280 Pyunoi npueop MNEPL-TS-90, cepua 9000 ,dnsaiH”.

MpvHagnexHocTn

Py4yHble npusogbl

16390
16890 00 Brtynka ¢ ynnoTHUTENbHbIM KonbuomM ana MNEPL-TS-90.

Bykca TepmocTatnyeckan, Homepa 3akasoB cornacHo katanory MEPL.

3anyactn
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Hunarpamma NEPL [EPL-TS-90
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Hnarpamma NEPL]
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rEPL-TS-E Hopuans
FEPL-TS-E
TepmocTaTnyeckuil KnamnaH ¢ BbICOKOW NPOMNYCKHO CNOCOGHOCTbIO VispaHve 0602
[nA niobbix OAHOTPYOHBIX CUCTEM, & TakXKe KOTTEMKHbIX ABYXTPYOHbIX FPaBUTALMOHHBIX CUCTEM. O6nacTb NpuMeHeHnA
OcobeHHO peKoMeHAYETCA ANA BEPTVKaNbHbLIX OAHOTPYOHbIX CUCTeM C HarinacHo nepemMbiHKoi.
Fa6apuTHble pa3mepbl
B MM
AR
] -
siael
-
Homep 3akasa ObosHayeHne DN R L H h
17723 11 15 1/2 95 43 —
1772302 _ 20 3/4 109 43 —
[MpoxogHow
1772303 25 1 126 43 —
17724 11 15 1/2 62 43 29
1772402 Yrnosow 20 3/4 66 35 29
1772403 25 1 75 35 34
17728 11 ) 15 1/2 74 55 35
1772802 vrmosort 20 3/4 80 55 35
cneumanbHbli
1772803 25 1 82 56 59
17728 21 C BO3AyxXOOTBOAYMKOM 15 1/2 74 55 35
CraHgapTHble MOAenu ¢ pesbboBor MypTOM, HUKENUPOBAaHbLI, C OEeMbiM 3aLLUTHLIM KOMMNa4YKoM. NcnonHenna NrEPL-TS-E
YHuBepcarnbHble MOAenu co cneumnansHoi MybTorn ana peasboBoit Tpyobl U GUTUHIOB. Apyrue ncnonHeHnaA
1772301 1/2 [MpoxopaHon FEPL-TS-90-E
1772401 1/2 Yrnosow
1772801 1/2 Yrnosow cneumanbHbIn
17758 01 1/2 3-oceBoV knanaH ,AB”, knanaH cnesa OT paguatopa
1775901 1/2 3-oceBolt knanaH ,CD”, knanaH cnpaa oT paguartopa
[nA aTnx KNanaHoB CyLLIECTBYET OTAeNbHaA HopMarb.
Makc. paboyan Temneparypa 120 °C TexHn4Yeckne gaHHble
Makc. paboyee nasneHue 10 6ap
Makc. gonyctnmbln nepenapn 0,2 6ap, Npu 3annpaH1n PyYHbIM
[aBleHnAa BO BPeMA akcnyaraumm npweogom MEPL-TS go 10 6ap.
KauecTBo ropAYern Bofbl JOMKHO COOTBETCTBOBATL TPeboBaHWAM ,[1paBun TeXHUHECKO! aKcmnya-
TaLMM SMEKTPUHECKUX CTaHLWIA 1 ceTein” MUHCTepCTBa SHEpPreTvkn 1 snexTpudmkaummn PO.
R 1/2,R 3/4: CoeanHntens anA pessbbosix Tpyd 6210 ¢ ynnotHeHmeM ,cdhepa-KoHyc” CoeaunHuntensb AnAa
CMOHTMPOBaH. PekoMeHayeTCA NPUMEHEHNE MOHTaXHOTO Krloda 6680. noAKnYeHNA K pagnaropy
R1: CoepuHutenb ana pesbbosbix TPy 6209 ¢ ynnotHeHnem ,chepa-koHyc” VISMEHEHIA BHOGATCA N0 Mepe
CMOHTMPOBaH. TEXHMYECKOrO COBEPLUIEHCTBOBAHNA.

O HeIZ
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BmecTo coeguHuTenei Ana pagnaropoB MOXHO MCMOMNb30BaTh:

6210 1/2 QOutnHr ana peabboBbix Tpy6,
BO3MOXKHaA AnuHa — 26 unn 35 mMm.
6211 1/2 QutuHr nepexopHoit, 1/2 x 3/8.
6218 1/2...3/4 OnuHHaA pesbboBan BTyrka, 6e3 raku, MoXHO YKOPOTUTL A

KOMMeHcaunm pasHuLbl MOHTaXKHbIX Pa3MepoB.
Paamepbl: 1/2 x 39, 42 unun 76; 3/4 x 70 Mm.

6218 1/2 PeabboBasd BTyrka, 6e3 ranki, AnunHbI:
36, 48 nnu 76 mm.
6235 1/2..3/4 OutnHr gna nanku.
1/2x 12,15 unn 18; 3/4 x 18 mm.
6249 1/2..3/4 OtBop 6e3 raviku, ¢ ynnoTHeHnem ,cdepa-koHyc”.
6274 G 3/4 OUTHHM ANA MeAHbIX U TOHKOCTEHHBIX CTanbHbIX TPYO.
Hapy>kHbit arametp Tpy6 8, 10, 12, 14, 15, 16 1 18 mm.
6275 G 3/4 QUTUHIM C YNNOTHEHMEM BNaCTUYHBIM KOMLLIOM ANA MEAHbIX

1 TOHKOCTEHHBIX CTarbHbIX TPYD, pPEKOMEHAYIOTCA AnA Tpyb 13 TBepaoi
NernpoBaHHON CcTanu 1 Tpyd C ranbBaHNYECKUM NOKPLITUEM.
Hapy>kHbii grnametp Tpyb 12, 14, 15 Mm.

6098 G 3/4 QUTUHr gnA NnacTvkosbix Tpy6 anA Tpy6 PE-X-, PB.

Co CTOPOHbI MydThbI KNanaHoB MOXXHO MCMOMb30BaTb:

6219 1/2...3/4 MepexofHas MydTa, LBET-KeNThIA, A4 coeamHeHna Tpyba/knanaH,
BHYTPEHHAA pesbba (Tpyba) x Hapy»xkHaa pesbba (knanaH),
1x1/2, 114 x 1/2, 1 x 3/4, 11/4 x 3/4.

6066 M22x1,5 OUTUHE ANA NNacTUKOBBLIX Tpy6 PE-X-, PB, a Takxe
MEeTannonnacTyKoBbIX TPYD, MPUMEHAETCA C afanTepom
1627201 (R12xM22x1,5).

6098 G 3/4 QuTuHr gnAa nnacTvkosbix Tpy6 PE-X-, PB, a Takxe
MeTannonnacTukoBbIx TPYO, MPUMEHAETCA C aganTepoM
16266 01 (R 1/2 x G 3/4).

Paamepbl anAa ¢utmnHros cm. B karanore 'EPL.

Jpyruie BO3MOXXHOCTM
NoAKIoYeHNA

Homepa 3aka3oB cMm. B
katanore MEPLI.

YANOTHEHNEM  LLUNMHAENA CNy>XUT cneunanbHoe YNnoTHUTENbHOE KOMbLO, o6ecne'4|/|Ba»0u_|,ee
MaKCMyM HaeXXHOCTW M NMErkoCTb Xoaa LLUTOKa KrarnaHa.

3ameHa ynnoTHUTENbHOINO KOJibLia OCYLLECTBIAETCA CreayoLlmnm o6pa3om:
1. [emMoHTpoBaTh TepPMOronoBKy mnn pydHoin npueod NEPL-TS.

2. BblBEpHYTb BTYNKY C YMMOTHWUTEMbHBIMA KOMbLAMW W 3aMeHUTb Ha HoBylo. [pu 3ameHe
HeobxooMMO MpUAepPKMBaTbL KnanaH KrioHom y Oykchl. Mpu OeMOHTake KnanaH MOMHOCTHIO
OTKPbIBAETCA aBTOMATUHECKN W CamOyrioTHAETCA 0bpaTHbIM XofoM. BO3MOXXHO BbiCTynaHue
HEeCKOMbKWX Kanefb BOAbI.

3. HapeTb TepMOronoBKy 1im py4HOR NprBoA B 0OpaTHoi NocneaoBaTensHOCTH.
Mpw HaBopa4dMBaHUM Py4YHOro MPUBOAA CredyeT MPOBEPUTh, 3aKpbiBAETCA M1 KnanaH!

Homep 3akasa BTynkK ¢ ynnoTHUTeNbHbIMK Konbuamu: 1 6890 00

YnnotHeHne wnuHaena

=

YNnoTHuTEeNbHOE KOMbLo
ana FrEPLU-TS-90

3allUTHBIN KOMNaYoK CRYXKWUT ANA 3alUMThl Ha BPEeMA TPaHCMOPTUPOBKM W MPOMbIBKM BO BPEMA
nycka. CHAB 3aLLMTHbI KOMMaYoK U HaBEPHYB rOMOBKY TepMocTarta, Nony4aioT TepMOCTaTUHeCKNiA
KnanaH, He NPOW3BOAA MPU 3TOM CMWB BOAbI U3 CUCTEMI.

P\/‘-IHaH yCTaHOBKa HOMWHArbLHOW pacYEeTHOW CTEMEHN OTKPLITUA KnanaHa 2K ¢ nomoLLbio 3aLLUmMTHOro
Komnna4ka:

Mo OKPY>XHOCTM MMacTMacCoBOrO konmnadka, B pudneHor obnactv, HaHeceHbl [Be PUCKM,
COOTBETCTBEHHO MapPKUPOBKE ,+" 1 ,-*.

1. 3aKpbITb BEHTUIb MNPaBbIM MOBOPOTOM (MO YaCOBOW CTRESKE).
2. 3anoMHUTb NOMoXKeHne MeTkM ,+".

3. OTKpbITb KNanaH 40 COBMELLEHNA METKM - C Mo3numnen ,+”".
3TO NONOXXEHNE COOTBETCTBYET CTEMEHN OTKPbLITUA KnanaHa (3oHe NponopumuoHansHOCTH),
pasHom 2K.

TepmocTaTnyeckunn
knanaH F'EPL,

Py4HaAa yctaHOBKa
pacueTHoll cTeneHn
OTKpbITNA KnanaHa 2K.
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TepmocTatMyeckunin KnanaH ycTaHaBnMBaeTCA B NPAMOM MOToKe npvbopa oTonneHvA (C NPOTOKOM B
HanpasneHun cTpenku). Ock WToka knanaHa TEPLL anA obecnedeHna onTMMArbsHOM peryrpoBKM
KOMHaTHOM TeMneparypbl AOMKHa HaXOAWUTLCA B FTOPU3OHTATbHOM MOMOXKEHWN.

MoHTaXx




fonoska tepmocTtara MEPLL He pomkHa nopBeprarbCA BO3OENCTBUIO MPAMBIX COMHEYHBIX Myden u
TEMNa, U3ny4aemMoro, Hanpumep, TakvMi YCTPOWCTBaMK, Kak Tenesw3op. Ecnn npubop otonneHuA
3aKpbIT (3aHaBeCKow), To 0bpadyeTcA TennosaA 30Ha, B KOTOPOW TepMOCTaT ,HEe HyBCTBYET" KOMHAT-
Hyl0 TeMMepaTypy 1 He MOXXET ahdEKTUBHO Perynnposats. B aTom criydae HeobxoanMMo MCronb30BaTh
TepMocTatnyeckylo ronoeky [EPLL ¢ BbHOCHbIM pardukom 7430, 7460, 9430, 9460 wnu
TEPMOCTATUHECKYIO FONOBKY C AUCTaHUMOHHONM perynuposkor 7330, 9330.

MoapobHOCTM, KacaloLMeca TEPMOCTATUHECKUX ronoBok MEPLL, cM. B COOTBETCTBYIOLLMX HOpPMaNAX.

YKasaHuAa no MOHTaXKy

[To OKOHYaHWUKM OTOMUTENBHOMO nepmnopa KnaraH MoNHOCTbIO OTKPbLITH MOBOPOTOM MPOTUB YacoBon
CTperkn, 4TOObI npenoTBpartnTe CKonneHne NHOPOAHbIX HacTuL Ha ceafie KnanaHa.

YctaHoBKa Ha neto

[nAa py4HOro ynpasneHua KnanaHoMm Mpw OTCYTCTBUM TEPMOTOMNOBKM MOXHO MCMOMb30BaTh PYYHOM
npweod NEPU-TS (apt. Ne 1 7102 80).

MNepen MOHTaXXOM U3y4dunTe Mpuiaraemyto MHCTPYKLMIO.

Py4Hon npusopg
FEPLU-TS

16680 00 MoHTayKHbIN KMoy AnA coeaunHntenet R 1/2... R 3/4.
16807 90 MoHTaxkHbIn knioy FEPLI-TS-90.

17102 80 PyyHon npusop MEPL-TS-90, cepua 7000, ¢ NpeaHaCcTPOMKOM 1 GrOKMPOBKO.
19102 80 PyyHon npmeoa NEPLI-TS-90, cepura 9000 , AnzanH”.

MpuHagneXxHocTun

PyuHble npuBogbl

16379 03 bykca MEPL-TS-E.
16890 00 Brynka c ynnoTHWTeNbHbIM KonbLiom ana MEPLI-TS-90.

3an4actn




