[JononHutenbHoe

obopynoBaHue

ANOMNONHUTE/IbHOE OBOPYOOBAHMUE

TMBKUE NATPYBKHU

[lns npenoTBpalLeHns NOBPEXAeHUS KOIeKTOPOB Mpwu
MOAK/IIOYEHNM 3aBEC K TEMNJoBOM CeTM Heobxoaumo
ncnonb3oBaTb rMOKy noaBOAKy. 1o cneumanbHOMy
3aKa3y MoryT 6bITb MOCTaBNEHbl TMOKKe rodpUpoBaHHbIe
naTpybKu U3 HepKaBeroLen CcTanu.

Ycnoeus npuMeHeHUs rmbkux naTpyobKoBs:

e naeneHue 0o 16 atMm;

e Temnepatypa ot +5 °C go +150 °C.

CMECUTENDHDIE Y3/bl (Y3/1bl TEPMOPETYIUPOBAHUA)
Y3en TepMoperynMpoBaHuna npeaHasHadveH ans noanep-
XaHMA 334aHHOM TemMnepaTypbl BO34yxa Ha BbIXO4e U3
XWOKOCTHOro BO3AyXOHarpesaTens (OxnaguTens)) nytem
obecneyeHns LUMPKYNALMU U PEryIMpoBaHKUsa Temnepa-
Typbl NMOAABAaEMOro TennoHocuTens. NpumeHaoTca aBe
CXEMbl TEPMOPEry/IMPOBaHMS: Ka4ecTBEHHAs U Konuye-
CTBEHHas. B kauecTBeHHOM Cxeme OCyLLECTBNAETCS U3-
MeHeHWe TeMnepaTtypbl (Ka4ecTBa) TEMIOHOCUTENs Npu
NpaKTU4eCKM HEU3MEHHOM €ero pacxoae, B KONIM4eCTBeH-
HOM CXeMe MEeHSIETCS TOMIbKO KOMIMYEeCTBO MOAaBaeMOro
TenaoHocuTens.

B KauecTBeHHOM cxemMe TepMoperynMpoBaHus (cMeLue-
HUA) 0053aTe/bHbIM 3N1EMEHTOM ABASETCS LUPKYNSLMOH-
HbI Hacoc (cM. cxemy A). MpuHumMn paboTbl Takoro y3na
3aKN0YaETCS B CIEAYHOLLEM: TeMMepaTypa TENOHOCUTe-
NS perynupyeTcs CMeLeHUEM XMAKOCTH, NOCTynaroLLen
n3 ceTu, C oTpaboTaHHO, MoCTynatLwen 13 TennoobmeH-
HMKa Yepe3 0bpaTHbIi KnanaH. COOTHOLWEHMe 3TUX pac-
XO[L,0B pPerynupyeTcs TPEXXOA,0BbIM KanaHoM C 371eKTPo-
NpMBOAOM B 3aBUMCMMOCTU OT TEMMNEepPaTypbl MPUTOYHOIO
BO3[lyXxa Ha BbIX04e U3 TennoobMeHHuKa. KauecTBeHHas
CXeMa Mo3BOASET NOAAEPXKMBATb TEMMNEPATYPY HArpeTo-
ro Bo3ayxa 6/M3KO K NOCTOSAHHOM 33laHHOM BeIMYMHE.
Temnepatypa obpaTHOM BOAbl Takxe 61m3ka K Tpebye-
MoW. LIMpKynaumMoHHbI Hacoc obecrneunBaeT NOCTOSH-
HbI pacxof M CKOPOCTb ABMXKEHWS TeroHOCUTENs Mo
Tpyb6kaM TennoobMeHHuKa. [lpu npaBunbHOM BbibOpe
BCEX 3/1IEMEHTOB 3T0 obecneynBaeT yaepXaHue CKopo-
CTM BoAbl B Tpybkax Ha ypoBHe He MeHee 0,2 M/c, yeM
UCKJTIOYaEeTCs 3aMep3aHue BOJbl.

YcTaHOBKa Hacoca M TPexXXO0[0BOro KiaanaHa Ha obpat-
HOM TpybonpoBoae cnocobcTeyeT Mx paboTte Npu NOHM-
YXEHHON TemnepaType OTHOCWUTENbHO MaKCMMasbHO A0-
NMyCTUMOW, 4TO NO3BOJISIET MPUMEHSTb Y3/1bl B CUCTEMAX C
neperpeTbiM TEMOHOCUTENEM.

CnepyeT NOMHUTB, YTO B CMCTEMAX C AOCTAaTOYHO 60sb-
LUOM pasHMLEN OaBneHUS Mexay npsiMoi U obpaTHoW
BETKaMM, HAcoC MNPaKTMYeCKM He MOBbIWAeT pacxona
BOAbI Yepes cuctemy. Ha pacyeTHOM pexume Hacoc 4on-
XeH MMeTb pacyeTHbIM pacxop, yepes3 Tenn00O6MeHHMK
(wnu rpynny Ten1006MEeHHUKOB HECKOMbKMX 3aBeC) U Hy-
neBoe faBneHue. B cucteMax ¢ Manow pasHuuen nasne-
HWUIA Mexay NpssMoi u 0bpaTHOW BeTBIMU (OPUEHTUPO-
BoyHo MeHee 40 «k[1a) Hacoc 6yaeT cnocobcTBOBaTh
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[nunHa 400 500 600
1/29’ ‘VZ” -
[pncoeanHuTENbHbIE 34" 34" 347
pasmepbl
17 - -
1% - -

MOBbILEHUIO Pacxoda TenaoHoCUTeNs yepes Tennoob-
MeHHUK (rpynny Tensio0O6MeHHUKOB) U CUCTEMY, LOBOAS
€ro [0 pacyeTHOro.

B konuvecTBeHHOI cxeMe TepMoOperyiMpoBaHUa Hacoc
oTcyTcTByeT (cM. cxemy b). TpexxonoBoi knanaH no Ko-
MaHAe TepMocCTaTa NpoCTO OTKPbIBAET W MepekpbiBaeT
NOTOK BOAbI Yepe3 TenioobMeHHUK. [py 3ToM obpaTtHas
BOJQ, PaBHO KakK M HarpeTbii BO34YX UMEKT NepeMeH-
Hyto TeMnepaTypy. OcTbiBaHWe BOAbI B TpybKax npu 3a-
KPbIBLLEMCS K/anaHe MOXET MPUBECTU K 3aMep3aHMuio,
0C0B€eHHO npu HOKOBOM YCTaHOBKE 3aBEC B COMETAHWUM C
HW3KOWM TeMMNepaTypor HApYXHOro Bo3ayxa. 4ns ucknio-
YeHUs 3TOM ONaCHOCTU TPEXXOA0BOM KnanaH UMeeT cne-
UManbHbIM 6arnac, HACTPOEHHbIM Ha MOCTOSIHHbIN NPO-
XOA4, BOAbl AaXe MpU MOSIHOCTbIO 3aKpbITOM KJanaHe.
bainac perynupyemblii: Npy NOHUXEHUU HAPYXKHOM TEM-
nepaTypbl rapaHTUPOBAHHbINA NPOTOK ropsiyert BoAbl MO-
XeT ObITb YBENUYEH.
OcHOBHble pekoMeHAALLMM NO Y3/1aM TEPMOpPErynMpoBaHUS:
1. MNpu KPaTKOBPEMEHHOM U HEYACTOM OTKPbIBAHUU BO-
poT (5-10 MuH) ycTaHOBKa y3/10B TEPMOpPErynnpoBa-
HUs Heobs3aTenbHa.

2. Mpu 3awmtax cmecutenbHoro tmna (oducel, obuie-
CTBEHHbIE 34aHUA), KOTAa UMEET MECTO HernpepbIBHbIN
M NepeMeHHbIN NOTOK N0AeN Yepes ABepw, yCTaHOBKA
y3/10B  TepMoperynMpoBaHuna obsasartenbHa. Xena-
TeIbHO UMETb KAaYeCTBEHHYI0 CXeMY peryiupoBaHus
(c Hacocom).

3. Mpu 4acTOM OTKPbIBaHWM BOPOT NMPOMbILWNEHHbIX 343-
HUI (WnbepytoLlas 3aLimTa) C NoCNefyoLLen KOMMeH-
cauuen Tennonotepb paboTallMMm 3aBecamu Lene-
coobpasHa yCcTaHOBKa Y3/10B.

4. B noboit cuTyaumm y3nbl Ka4eCTBEHHOTO peryanpoBa-
HUS (C HACOCOM) NpPeaNOYTUTENbHDI.

B kaTtanore npvBeaeHbl XapaKTEPUCTUKM TPEX TUMOBbIX
y3noB cMeweHus YT-K3B-4 (4H), YT-K3B-6,3 (6,3H) n YT-
K3B-21 (21H), koTopble OXBaTbIBAKOT NPAKTUYECKU BCe
paLMOHanbHble BapWaHTbl OpraHM3auuu 3alumTbl Npoe-
MOB BbINyckaeMbIMK 3aBecaMu. CMecuTenbHble y3bl Ans
3aBec Cepum 800 Takue xe kak ans 3aeec Cepum 700, HO
MOCKO/bKY Ha OAMH BOPOTHbIM NPOEM Kak NpaBWo yCTa-
HaBnmBaetcs rpynna 3asec Cepuu 800, To AN HUX HeO6-
XOLMMO pa3paboTaTb CMECUTENbHbIN Yy3en, KOTopbli Obl
paboTan Ha BClo rpynny 3asec.
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TEXHUYECKME XAPAKTEPUCTUKWU Y3/10B TEPMOPETYJIMPOBAHUA

Tunopasmep

OuanasoH
pacxoaa

MoTtpebnaemas

I10'rpe6nueMau HacocoM MOLLHOCTb B

3aBUCMMOCTU OT 4acCTOTbl BpalleHUa, Br anCOEJJMHMTeﬂbeIe

y3na J1/C (MZ'/"I) KJjlanaHOM MOLLHOCTb, Bt pa3sMepbl
1 | 2 | 3 |

YT-K3B-4 0,1-2,8 - - -

4 6 347
YT-K3B-4H (0,4-10,0) 45 65 90
YT-K3B-6,3 0,55-10

21 1 %"
YT-K3B-6,3H (2,0-36,0) 45 65 90
YT-K3B-21 0,55-10 - - -

21 1 1%
YT-K3B-21H (2,0-36,0) 140 210 265

TMAPABNUYECKUE XAPAKTEPUCTUKU PETYIUPYIOILUX KNAMAHOB

APvio [Bap]
S 8 28~ « =wq @aktnueckuit KVS knanaHa B HanpaeneHuun A-AB:
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40 1,1 e Ana cMecuTenbHbIX Y3108 YT-K3B-4, YT-K3B-4H -
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f P YT-K3B-21; YT-K3B-21H - KVS 21.
10 2114 2,717
8 2,22
6 B ) 167 0603HaueHus:
% d !
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3ABUCUMOCTb TMAPOCTATUYECKOIO HAMOPA, MOLHOCTN HACOCA OT PACXOAA BOAbI MPU TPEX YACTOTAX
BPALLEHUA SNNEKTPOOBUTATENSA
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0,28 0,56 0,83 1,11 139 167 194 a/c
| - ong cMecutenbHoro y3na YT-K2B-21H;
Il = ona cMmecutenbHbix y3noB YT-K3B-4H wu
YT-K3B-6,3H.

APy34=1,4 AP knanaHa 4
APy36,3=3,0 AP knanaHa 6,3
APy321=1,4 AP knanaHa 21
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PacueTHble noTepu AasneHna B CMEeCUTENbHbIX Y31aX 6e3 Hacoca.
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CMECUTENIbHBIE Y3J1bl BE3 HACOCA

A
\4

CMecuTenbHbIi
y3en

YT-K3B-4 210 310 100 90 220
YT-K3B-6,3 140 310 100 90 155
YT-K3B-21 190 360 85 90 216
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PEKOMEHAYEMOE (MAKCMMANIbHOE) 4MCNO 3ABEC
ANANOAKNIOYEHUA K OAHOMY CMECUTENbHOMY Y3]1Y
NPU OTCYTCTBUWN NMPOEKTHOI0 r’MAPABJINYECKOIO PAC-
YETA CUCTEMDbI

1. KonnuectBeHHOe perynMpoBaHMe — CMEeCUTENbHbIN
y3en 6e3 Hacoca, Npy pa3HOCTU AABNEHUN MeXay nps-
MOl M 0BpaTHOM MarncTpanbio B MecTe YCTaHOBKM 3a-
Bec: AP > 40 k[Ma.

[uanasoHbl TeMnepaTtyp npsamon
M o6patHoM BoAbl, °C
105/70,95/70, 150/70,130/70,
Mopaenb 3aBecobl 80/60 60/40

Mogenb cMecuTenbHoro y3na YT-K3B

463 | 21 ] 4 | 63 ] 21

K3B-20M2111W 6 - 6 =

K3B-29M2121W 3 - - 6 - -
K3B-28M3131W 4 6 = 6 = -
K3B-42M3111W 2 4 - 4 6 -
K3B-60MM3141W 1 6 = 4* 6 -
K3B-28M3150W 4 6 - 6 - -
K3B-60M3160W 1 6 = 4* 6 =
K3B-44M4131W 2 6 - 6 - -
K3B-70M4141W 1 4 8 2 6 8
K3B-98M4121W 1 2 4 2" 6 6
K3B-75MM4050W 1 4 8 2 6 8
K3B-100M4060W 1 2 4 2" 6 6
K3B-140M5110W - 2 2 = 4 5%
K3B-200M5120W - 1 2 - 2 4
K3B-125M5050W - 2 3 = 4 4
K3B-175M5060W - 2 2 - 3* 4
K3B-125M5051W - 2 3 = 4 4
K3B-175M5061W - 2 2 - 3* 4
K3B-52M6140W 1 6 - 4 6 =
K3B-60M6141W 1 4 2¢ 4 -
K3B-90M6142W = 3 - 2" 3 =
K3B-115M6143wW - 3 - 2* 3 -
K3B-44M6160W 2 6 s 6 = =
K3B-70M6161W 1 4 8 2 6 8
K3B-98M6162W 1 2 4 2" 6 6
K3B-50M6110W 2 3 - 3 5 -
K3B-110M6130W - 3 - 2* 3 -
K3B-52M6140W 1 6 - 4* 6 -
K3B-110M6153W - 3 2* 3 -
K3B-170M7010W - 2 3 - 4 4
K3B-230M7020W - 2 2 = 3" 4
K3B-170M7011wW - 2 3 - 4 4
K3B-230M7021W - 2 2 = 3* 4

* pns omanasoHa temnepatyp 60/40 °C yMcno 3aBec Ha OfHY MeHbLue
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CMECHUTEJIbHbIE Y3/1bl

CMECUTENDbHDIE Y3Jibl CHACOCOM

Pasmepbl, MM

CMecuTenbHbIi y3en

YT-K3B-4H 410 490 265
YT-K3B-6,3H 320 545 205
YT-K3B-21H 360 630 240

2.KayecTBeHHOe perynnmpoBaHue — CMeCUTENbHbIN y3en
C HacoCoM, a TaKXe Npu PpasHOCTU OABNEHWUA MexAay
npssMOM 1 0BpaTHOM MaruCTpanbio B MecTe YCTaHOBKM
3aBec: AP < 40 k[a.

[u1ana3oHbl TeMnepartyp npsimon
1 0bpatHoit Boabl, °C
105/70,95/70, 150/70, 130/70,
Mopaensb 3aBechbl 80/60 60/40

Mopenb cMecutenbHoro y3na YT-K3B

T [ [ o [oon [
5 - - 6 - -

K3B-20M2111W

K3B-29M2121W 3 - - 6 . )
K3B-28M3131W 4 6 - 6 . ;
K3B-42M3111W 2 4 - 4 6 }
K3B-60M3141W 1 3 - 3 4 ]
K3B-28M3150W 4 6 - 6 . )
K3B-60M3160W 1 3 - 3 4 ]
K3B-44M4131W 2 4 - 6 - -
K3B-70M4141W 1 2 4 2 3 5
K3B-98M4121W 1 1 3 e 4 6
K3B-75M4050W 1 2 4 2 3 5

K3B-100M14060W 1 1 3 7 4 6

K3B-140M5110W - 1 1 - 2 3
K3B-200M15120W - - 1 - - 3

K3B-125M5050W - 1 2 - 2 4

K3B-175M5060W - - 1 - - 3

K3B-125M5051W - 1 2 - 2 4

K3B-175M5061W - - 1 - - 3
K3B-52M6140W 1 3 - 3 4 ]
K3B-60M6141W 1 2 - 2 3 i
K3B-90M6142W - 2 - 1* 2 ]

K3B-115M6143W - 2 - . 2 i
K3B-44M6160W 2 4 - 6 . ]
K3B-70M6161W 1 2 4 2 3* 5
K3B-98M6162W 1 1 3 2 4 6
K3B-50M6110W 2 3 - 3 5 i

K3B-110M6130W - 1 - 1 2 )

K3B-110M6153W - 1 - 1* 2 i

K3B-170M7010W - 1 2 - 2 4

K3B-230M7020W - - 1 - - 3

K3B-170M7011W - 1 2 - 2 4

K3B-230M7021W - - 1 - - 3

* ons AmanasoHa Temnepatyp 60/40 °C uncno 3aBec Ha OLHY MeHblue
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,D,OI'IOJ'IHI/ITeJ'IbHOQ

CMECHUTENDBbHOIO y3/1a Ka4e€CTBEHHOro Tuna

obopynoBaHue

Cucmema
omonneHus

AB

Cxema A

O3

3abeca

2

— ¢

1- wapoBblii KpaH
2 - BeHTUNb Balinaca

A4

3 — wunbTp rpyboii 0unCTKM
4 - Tpexxon0BOM KnanaH

—>

Cxema b
CMEeCUTENbHOrO y3/1a KOJIMYECTBEHHOrO TUNa
AB() A
1 b 5
«— X [ €
B
Cucmema 2 3aBeca
omonneHus
5
r —»

—~

5 - coeamHuTenbHble GUTUHTU
6 — Hacoc

PEKOMEHAYEMOE (MAKCUMAJIbHOE) YUACJ10 TENNOBEHTMNIATOPOB U ®AHKOWNOB
ANA NOAKNIOYEHUA K OAHOMY CMECHMTEJIbHOMY Y3/1Y MPU OTCYTCTBUU NPOEKTHOTO PACYETA CUCTEMBbI

7 - 0bpaTHbIN KnanaH

MHpopMaLLMIo 0 KaYeCTBEHHOW (C HACOCOM) U KONMYeCTBEHHOM (6e3 Hacoca) cxeMax perynMpoBaHus CM. Ha CTpaHu-
uax 90, 91.
B uncnutene paHbl peKoOMeHAaUMK ANs Cnyyas, KOraa pa3HoCTb AaBNAeHMIM BOAbI B NPSIMOW M 06paTHOM Maructpanu
Ha BXofAe B CMecuTeNbHbIM y3en He MeHee 40 k[1a, B 3HamMeHaTene — koraa MeHee 40 KA (o115 y310B C HACOCOM).

Mpu pazHocTu pasnexunit MeHee 40 kla 1 AN KAXKAOr0 KOHKPETHOrO C/yvasl pa3MeLLeHUs TeX UK UHbIX U3LENUN,
OT/IMYAOLLMXCS OT NPUHATBIX 34eCb, NPOEKTAHT 00513aH BbINOMHWUTL M’MAPABIMYECKUIA paCyeT CUCTEMbI U ONpeaenuTb
HeobXxoAMMOCTb YCTAaHOBKM CMECUTENBHOIO y3/1a C HAacocoM unu 6e3 Hacoca.

Mopenb TEN/I0BEHTUNATOpA
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K3B-25T3W2
K3B-34T3,5W2

K3B-36T3W2

K3B-49T3,5W2

K3B-56T4W2

K3B-86T4W2

K3B-106T4,5W2

K3B-120T5W2

K3B-30T3W3

K3B-40T3,5W3

K3B-60T3,5W3

K3B-69T4W3

K3B-107T4W3

K3B-133T4,5W3

K3B-151T5W3

K3B-180T5,6W3

Mopaenb

CMECUTENbHOro
VELERAR €]

4/4H
4/4H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
21/21H
4/4H
6,3/6,3H
21/21H
4/4H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
4/4H
6,3/6,3H
21/21H
6,3/6,3H
21/21H
6,3/6,3H
21/21H

6,3/6,3H
21/21H

6/6
4/4
6/6
4/4
6/6
4/3
6/4
3/2
6/4
3/2
6/4
6/6
3/2
6/4
6/4
6/6
4/4
6/6
3/2
6/4
3/2
6/4
2/1
6/4
6/5
4/2
6/4
2/1
4/2

2/2
4/4

6/6
4/4
6/6
4/4
6/6
3/3
6/4
22
6/4
2/2
6/4
6/6
21
6/4
6/4
6/6
4/4
6/6
22
6/4
2/2
6/4
2/1
6/4
6/5
472
6/4
21
4/2

2/2
4/2

4/4
3/3
6/6
2/2
6/6
2/2
6/4
1/1
4/2
0/0
4/2
6/5
0/0
4/2
4/3
4/4
2/2
6/6
2/2
6/3
1/1
4/3
0/0
4/3
4/3
3/1
4/3
21
4/2

2/1
3/2

3/3
3/3
6/6
2/2
6/3
1/1
4/2
0/0
3/2
0/0
3/2
4/3
0/0
2/1
21
6/6
2/2
6/6
1/1
4/3
1/1
4/2
0/0
21
3/2
2”1
3/2
1/0
2/1

1/0
2/1

3/3
3/3
6/6
22
6/3
1/1
42
0/0
3/2
0/0
3/2
4/3
0/0
21
21
6/6
2/2
6/6
1/1
4/3
1/1
4/2
0/0
21
3/2
21
32
1/0
2/1

1/0
2/1

[nana3oHbl TeMNepaTyp nNpsaMoi u 0bpaTHol Boabl, °C
150/70 130/70 105/70 95/70 80/60 60/40
6/6 6/6 6/6 4/4 4/4 6/6

6/6
4/4
6/6
4/4
6/6
2/2
6/4
2/2
6/4
2/0
6/4
6/5
21
6/4
4/3
6/6
4/4
6/6
22
6/4
2/2
6/4
2/1
6/4
4/3
32
4/3
21
4/2

2/1
4/2
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Mopenb o Mopenb o
" Yucno daHkoiinos " Yucno daHkoinos
Mopenb paHKkoWNa  CMecUTenbHOro ysna Mopenb paHKkoWna  CMecUTenbHOro ysna
YT-K3B Ha OAMH y3en YT-K3B Ha OAMH y3en
K3B-1D3W2 4/4H 5/4 4/4H 2/2
K3B-1103,5W3
4/4H 4/4 6.3/6.3H 5/3
K3B-1d3,5W2
6,3/6,3H 6/6 4/4H 1/1
4/4H 1/1 K3B-2d3,5W3 6.3/6.3H 2/1
K3B-2M3W2
6.3/6.3H 6/3 21/21H 4/3
4/4H 1/1 4/4H 1/1
K3B-2d3,5W2
@ 6.3/6.3H 6/3 K3B-204W3 6.3/6.3H 2/1
4/4H 1/1 21/21H 4/3
- 6.3/6.3H 2/1
K3B-2D4W2 6,3/6,3H 2/1 K3B-30T4W3
21/21H 4/3 21/21H 2/1
6,3/6,3H 2/1 6.3/6.3H 1/0
K3B-304W?2 / / K3B-304,5W3
21/21H 2/1 21/21H 2/1
6.3/6.3H 2/1 6.3/6.3H 1/0
K3B-3M04,5W2 / / K3B-3DT5W3
21/21H 2/1 21/21H 2/1
.3/6. 6.3/6.3H 2/0
K3B-3M5W2 6.5/6.3H 2/0 K3B-3M5,6W3
21/21H 4/3 21/21H 2/1
4/4H 2/2
K3B-1d3W3
6,3/6,3H 6/4

PekoMeHZauMu B TabnuLe NPUToLHbI MPW YCTAHOBKE TEMOBEHTUNSTOPOB HA PacCTOSIHUM APYr OT apyra He 6onee 6
M M CKOPOCTM TEMIOHOCKTENS B KOMMYTUPYIOLWMX Tpybax He Gonee 1 m/c.

PEKOMEHAYEMAS CXEMA NOAKNAOYEHWUA HECKOJIbKUX TEMNAOBEHTUNATOPOB C BOAAHBIM UCTOYHUKOM TEMA

e
W

1 - CMecuTenNbHbI y3en
2..5 - TeNNOBEHTUAATOPDI
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