WHXEHEPHbBIE CUCTEMbI = N21 2009

[Toagbop HAaCcOCHOM YCTaHOBKN
0J1 CUCTEM OTOMJIEHUA

CerofHA Ha POCCUINCKOM PbIHKE OrPOMHbIN
BbIGOP HACOCHbBIX YCTAHOBOK ANA CUCTEM
BOJOCHabXeHNA, AOCTaTOYHO MHOrO YycCTa-
HOBOK A/ MOXapoTylleHna (XoTa cepTu-
¢duKaTbl noxapHom 6Ge3onacHOCTU UMeloT
NMUWb HEMHOrue, cpeam HMx KomnaHuA
AlJ1). HacocHble ycTaHOBKM NpeAnaraioT Kak
nupaepbl HACOCHOTO MMPa, Tak U MeHee 13-
BECTHble KOMMaHUW, BMIOTb 4O MOHTaMHbIX
opraHu3aunii, KOTopble OKasblBalOT yCayru
no cbopke ycTaHOBOK Ha OCHOBe OrpaHu-
YeHHOro yucna TUMOB HACOCOB, OMMpasAchb
Ha COOCTBEHHbIN OMbIT U TEXHOIOTMYecKkme
BO3MOXHOCTU. OJHaKO HEMHOr e Npon3Bo-
AVTENV M MOHTaXKHble OopraHusauuMm MoryT
NpeAsoXnTb rOTOBOE MOAY/IbHOE peLleHne
ANA CUCTEM OTOMNEHWSA, BEHTUAALUN N KOH-
AVLMOHNPOBaHNMA.

CerogHs B 6onbwunHctee LTI ncnonb3ytoT-
CA OfMiHapHble HacoCbl ANA CUCTeM oTonJe-
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HUSA, KOTOpble OO6BA3BIBAOTCA PA3NYHON
apmatypori (3anopHbIMU 11 06PaTHBIMU KNa-
naHamu), HeCTaHAAPTHbIMU KOJIIeKTopamu,
cMcTemon ynpasneHua 1 3awwnTbl. 3a4acTyto
BCIO 3Ty paboTy NPOBOANUT MOHTa)KHasA op-
raHuM3auusa, HO Npu HeJOCTAaTOYHOW KBanu-
durKaLmm nepcoHana 3To MOXeT NPUBeCTU K
OOMONHUTESIbHBIM 1 YaCTO HeonpaBAaHHbIM
3aTpaTaM BpeMeHU, CPeAcTB U TFONIOBHOW
60nu. B tore o6Las CTOMMOCTb TaKOW CTaH-
L1 BbIXOAMT ropasfo fOPOXe MOAYNbHOro
pelleHs, a rapaHTUA pacnpocTpaHAeTCA Ha
KaXkabll OTAENbHbIV /IEMEHT, @ He Ha CucTe-
My B LIeJIOM.

MopynbHoe pelleHre OuYeHb KHTepecHo,
HO MOCKOJIbKY 3HaKOMbl C HUM HeMHOrue,
BOMPOCOB MO MpaBuWIbHOCTA nopbopa u
0COOEHHOCTAM YCTaHOBOK 6Goree uem [o-
CTaTOYHO. B 3TOM cTaTbe Mbl paccmoTpum
OCHOBHble KpuUTepun, KOTopbiMK crefyeT

PYKOBOACTBOBaTbCA MpU BbibOope HaCcOCHOM
YCTaHOBKW AJIA CUCTEM OTOMNIEHUA Ha Npu-
mepe obopyaosaHua Komnanuu AAJT:

B onpepeneHne pabounx xapakTepucTmk
Hacoca ¥ BbI6op KonmyecTBa HaCoCoB B
cocTaBe yCTaHOBKY;
non6op o6BsA3KY;

BbIGOP TVMNa perynnpoBaHus.

|-|pI/IHL|,VII'II/IaJ1bHOG oTinyne yCTaHOBOK ANA
OTOMJIeHUs OT YCTAaHOBOK /11 BOJOCHabXe-
HNA 3aKn4yaeTca B NMPUMEeHEHNN BbICOKO-
TemnepaTypHbIX HAcOCOB (3aBUCUT OT UX
pacrnonoXeHnss OTHOCUTENIbHO Temnnooob-
MEHHWUKa), OTCYTCTBUW TMAPOaKKyMynnpyto-
wero 6aka (CTaHZAPTHO BXOAWT B YCTaHOBKY
BOJOCHA0XeHUs1) Ha HAMOPHOM KOJINIEKTOpE
YCTAaHOBKN — €0 MOXHO B 3aBUCMMOCTU OT
cucTembl nogobpatb JOMNONHNUTENBHO, B pe-
rynMpoBaHumM OT aTYNKOB nepernaja AasJe-
HuA/TemnepaTtypbl/pacxoga.
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Paboune xapakTepucTnkm
HacocoB

B cocTaBe ycTaHOBOK AJiAl CMCTEM OTOMIEHNS,
Kak MpaBwio, NMPUMEHSIOTCA BepTUKalbHble
LMPKYNALUVOHHbIE HACOCHI KOHCTPYKLMM «UH-
nanH» (HANOPHBIN 1 BCaCbIBAOLLMIA NaTpyOKn
ofViHaKoBoro [ly nexat Ha OfHOW OCW, YTO Mo-
3BOJIIET YCTaHaB/MBATb HAcOC Ha Tpybonpo-
BoJ 6e3 n3MeHeHna KoHourypaumm nocnes-
Hero). B naHHol cTaTbe 6yaem paccMaTpuBaTh
Hacocbl, Ucnonb3yemble B ycTaHoBKax PAH-
®J10Y® (Smedegaard (JaHus) Tina OMEGA).

Mpu nopbope Hacoca Ans HacOCHOW ycTa-
HOBKM HY>XHO YuuTbIBaTb Crepytolme dak-
TOPbI: HANop 1 nofavy, fAaBfeHne Ha BXoae
B HAaCOC A1t NPOBEPKM Ha KaBuUTaLuio, TUMN 1
TemnepaTypy TEMJIOHOCUTENS, a TaKXe KO-
aboduumeHT 3anaca no Hanopy. MNoxnbepem,
HanpumMep, HacoC As YCTaHOBKMU CUCTEMbI
OTOMJIEHUS: TEMIOHOCUTENb — BOAa, NojJava
20 m3/4, Hanopom 15 M, HacocC ycTaHaBnu-
BaeTcs nepef TennoobmeHHmKom t = 70 °C,
JlaBfieHe B cucteme 2 atm (136.).

YacTo B cMcTEMax OTOMIEHUS UCMOSb3yeTCs
cxema pabounii + pesepBHbI Ana obecne-

YeHnsa 6Ge3oTKasHoW
paboTbl CUCTEMbBI B 20
cnyyae Bbixoga u3 18
CTPOS OAQHOrO U3 Ha- 16

 Omega 5-125-2 1.8 kBr

[

cocoB. [lpu nopo6- 14 | smeocH)
HO CXeMe KaKAbll 12 (L= aoe KA ()
Hacoc B  cocTase H-"m —_
YCTAaHOBKN  [JOMKEH s o
obecneunBatb pabo- . o
uylo TOUKY — nogauy
20 m3/4 npwn 15 m Ha- 4 #0
nopa. [ns Bbibopa 2
Hacoca Heobxoanmo a

a m 20 an 40 50

K TpebyemMomy Harno-
py npubasutb 0,5-3
M — 3arnac Ha NoTepu B yCTaHOBKE — 1 Ha 3TOT
Hanop nog6upatb Hacoc. Mpu 3ToM Heobxo-
VMO, UTO6bI paboyas TouKa fiexkana B obna-
CTW MaKCManbHO Bo3MoxkHoro KA.

YKa3aHHbIM XapaKTeprCTKaM COOTBETCTBYET
Hacoc mapkn OMEGA 5-125-2 1,8 KBT (Makc. t =
120 °C), KOTOpbI UMeeT HebosbLol 3anac 1 m
OTHOCUTENbHO Tpebyemoro Hanopa pabouen
Touku, KA 70 %, NPSH = 1,5 m.

YCTaHOBKM € NoJoOHbIMK Hacocammn Obinn
3a/I0KeHbl B MPOEKTbl UHCTUTYTa «fopnpo-
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eKT» Ha obbekTe LTI »xunbix gomoB B Ho-
BonepenenknuHo nop MockBoi. Tam 6binun
yCTaHOBJIEHbl 4 HACOCHble YCTaHOBKM AnA
cuctem XBC, TBC, otonneHua v KoHAULMO-
HMPOBaHMA.

Mop6op 06BA3KN

CraHpapTHas yCTaHOBKA ANA LMPKYIALNOH-
HbIX CUCTEM OTOMEHUSA Y KOHAULMUOHMPO-
BaHVA BKJIIOYaeT B ceb6si CMOHTVMPOBaHHbIE
Ha oOLen pame HacocCbl, KOTopble 06BA3a-
Hbl apMaTypor (06paTHbIMU 1 3aMOPHbLIMHU
KnamaHamy Ha HarmopHOM KOJeKTope
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| Hocochas ycTonoeka [PAHAOY
UHB-0-2 Omega 125-2-4P-80
G=20,2 ud/uac, H=15,0 naect

N=3 kB, n=2810 oB/MaH

(M met

U=3x380B
ﬁu& l : >
- | Flexair  YNE
89x3, t=70C n
s B = Y
< — 1 | 1l_r s
P H
LA | ea/ly 0133x4

YCcTOHOBKO NPOTWBOHOKWNHOR
L] HPDTMMWWGEWEJ)HHOH OBPOEOTKA BOAW

B wkaxomzoumo o108x4

JpeHaxHuR MPMAHOK

Puc. 1. Cxema nHXXeHepHbIX KOMMYHUKaLMI >K1noro Kommniekca B HoBonepeaenkmHo
C 1Cnosib30BaHMEM HacoCHbIX ycTaHoBOK TPAHOJIOY®
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3aMnopHbIMY K/lanaHaMy Ha BCacblBaloLWeM
KonnekTope). TakxKe Ha 3TON pame CMOHTU-
poBaH wkad ynpaBneHus. Ha BcacbiBatoLlem
KOJIIEKTOPE YCTaHaB/MBaETCA pene 3almTbl
OT «CYXOro» Xo[a, yCTaHOBKa fjaTumKa nepe-
najga faBneHus/TemnepaTypbl/pacxofa ocy-
LEeCTBAETCA COrNacHO NPUHATOM cxeme. Mo
)KenaHuio 3akasumMka Ha ¢naHuax BcacbiBa-
IOLLero 1 HaropHOro KOMJIEKTOPOB MOTyT
6bITb YCTAaHOBNEHbI BUOPOBCTABKMU.

Momumo cTaHgapTHON 06BA3KM (apmaTyp-
Has 4yacTb), eCTb CreunanbHO pa3paboTaH-
HbI ANA TUMUYHBIX CXEeM C ABYMSA Hacoca-
MU Y-06pasHblii KOMNeKTop (YHUKanbHbIN
npoaykT kKomnaHum Smedegaard), ana «vH-
navH» WCMOMHEHNA BCen yCcTaHOBKW. Kon-
NeKTop npefHasHayeH Ana ob6BA3KM ABYX
HACOCOB 1 3aMeHsAeT cobol ABa 0O6pPaATHbIX
1 ABa 3aMOpPHbIX KJlanaHa Ha HanopHoW CTo-
pOHe 1 ABa 3amMopHbIX — Ha BCaCbIBAOLLEN.
MprmeHeHne Y-06pa3HOro Kossiektopa co-
KpalaeT CTOMMOCTb CTaHLUU OTHOCUTESb-
HO YCTaHOBKM Ha MPAMbIX KOJIeKTopax,
yMeHbluaeT obume rabapuTbl CTaHUMu, no-
BbILIAET HAEXHOCTb COeIHEHWI CTaHLUN
(BMmecTo 18 ¢naHUEBbIX COeAUHEHWIA OCTa-
eTca nuLb 6).

TakXe Mofo6HbIN Y-06pa3Hbli KONNEeKTop
No3BONSAET MepeKkpblBaTb 060N 13 ABYX
HAaCOCOB B COCTaBe YCTAaHOBKM AN €ro cep-
BUCHOIO 06C/Y>KUBaAHWA WU PEMOHTA, Npu
3TOM BTOPOW HAcOC MOXET MPOAOSKaTb
CBOIO paboTy.

Tunbl perynupoBaHus

Kak n3BecTHO, perynupoBaHue TennooT-
Jaun CMCTeMbl MOXeT ObITb OCYLIEeCTB/IEHO
[BYMsA cnocobamu: KauyecTBEeHHbIM (T.e. 13-
MEHEHVEM TMapamMeTPOB TErJIOHOCUTENS:
TemnepaTtypa, OaBlieHUe) U KONMYeCTBeH-
HbIM (T.e. N3MEHEHMEM KONMYecTBa Tenso-
HocuTens). T.K. KaueCTBeHHOe perynnpoBa-
HUe OCYLLeCTBAETCA HeNMoCpeACTBEHHO A0
notpebuTensa (B KOTe/bHbIX 1 T.M.), TO yCTa-
HOBKa OTOMJIEHNs JO/KHA paboTaTb C KOnu-
YeCTBEHHbIM PEryIMPOBAHMEM.

B HacocHbIx ycTaHOBKax ANA OTOMneHus
Hanbonee 4acTo MCMNOMb3yeTCs pPesielHbIi
TUM PerynnpoBaHNaA, XoTA Tak>Ke BO3MOXHO
1 YacToTHOe.

B nepBom cnyyae curHan ot
pene (Ha cTaHUMsAx oTonne-
HUS MOHTUPYETCA Ha draHLax
HacocoB), cpabaTbiBaoLlero
npu NageHny faBNeHnsA HXKe
YCTAaHOBJIEHHOTO, MOCTynaeT
Ha KoHTponnep. KoHTponnep
B CBOW oOuyepefb 3arnyckaeT
Hacoc B paboTy HanpAmyto
nmbo uvepes MsArKMe MycKa-
Tenn. Ecnn pabounin Hacoc
HeuncrnpaseH, aBTOMATUYECKN
3anyckaeTca pe3epBHbIiA.
[aHHbIN cnocob perynuposa-
HUS OTHOCWTENIbHO Hejopor
1 ONTMMaNbHO MOAXOAWT NS
3aMKHYTbIX CUCTEM, TOAe W3-
MEHeHVe NnapameTpOB MOXeT
OCYLLECTBNATLCA BPYUYHYIO: C
NMOMOLLIbIO KPaHOB, YCTAaHOBJIEHHbIX Ha CTOS-
Kax, U1 ApoccenbHbIX Wanb.

Mpu penenHom perynupoBaHum (KoTopoe
ObINo BbIOPaHO Ans NpoeKkTa B HoBonepe-
[EeNK/MHO) MapKUPOBKAa YCTAHOBKM C paHee
BblOpPaHHbIM HacOCOM ByfieT cnefyoLel:

TPAHOJIOY YHBo 2 Omega 5-125-2 3,0 kBt
PP 80 mm rpe:

YHB(0) — ycTaHOBKa HacocHasa gnsa cuctem
OTOMJIEHUSA HA «MPAMbIX KO/IeKTopax» (0 —
Ha 6a3e Y-06pa3Horo Konnektopa)

2 — 4MCIIO HACOCOB B COCTaBe YCTAaHOBKMU
(0T 1 jo 6 pNA YCTAHOBKM Ha «NPAMbIX KO-
neKTopax» U 2 — Ans YCTaHOBKU Ha 6ase
Y-06pa3Horo KonsiekTopa)

Omega 5-125-2 3,0 KBT — mapka Hacoca un
MOLLHOCTb ero 3feKTpoaBuraTens

PP — tun perynupoBaHusa

Talimep, ycTaHOBNEHHbIV B Npubope ynpas-
NeHVs, NO3BOMIAET KOHTPONIMPOBATb OfMHa-
KOBYI0 HapabOTKY Ka)K[oro 13 HacoCOB, UTo,
KaK 1 AOMOJIHUTENIbHOe OCHALleHUe MArku-
MM NycKaTensiMu, No3BOSAET NPOAUTb CPOK
cny6bl 3neKTpoaBuraTesiell U cMcTembl B
Lenom.

YumTbiBas MHHOBaLUWK B 0611acTU 3HEpProc-
6epexeHnss CMCTEM OTOMJIEHUS, HaNpuUMep,
BAapWaHT MOKBAPTMPHOrO OTOMJIEeHNs, KOr-
[a B 3JaHUV NPUVMEHSIOTCA perynmpyemble
6aTapen, a TakXe M3MEHAITCA HeKoTopble

apyrue Harpysku, Komnawma A[LJT npeg-
flaraeT HaCoOCHble YCTaHOBKM C YaCTOTHbIM
TMNOM perynupoBaHua. lpu 3ToM Tune
perynnpoBaHMA Hanop Hacoca BO BCeM
OManasoHe perynmpoBaHMA TennooThaun
OCTaeTCcA MOCTOAHHbIM NNOO M3MeHseTcs
Nno ykKasaHHOMY B NMporpamme 3akOHy, YTo
[OCTUraeTca aBTOMaTUYeCKMM U3MEHEHEM
YacTOTbl BpaLLeHNA Hacoca. TN yCSIOBUA NO-
3BONIAIOT paboTaTb HACOCY, @ 3HAUWT U BCEN
YCTAHOBKM B peXrMe MaKC. BO3MOXHOro
KMO v 3HauynTenbHO 3KOHOMUTb 3SMIEKTPO-
3Hepruto, nopon o 60%.

Mpun 3ToM TuMe perynnpoBaHUs B MapKu-
pPOBKe YCTaHOBKU COKpalleHune PP 3ameHs-
etca Ha YP/K - yacToTHOe perynupoBaHue c
KOHTPOJIIEPOM.

QyHKUMA 3HeprocbepexeHnsa 0COOEHHO
aKTyanbHa [nsi MOKBAPTUPHOro TUna OTo-
NneHns, Mpu KOTOPOM KOHKPETHbIA Mo-
TpebuTenb (XO3AMH KBApPTUPBbI), NCMOJb3ys
MMEHHO TO KOJMYeCcTBO Tersa, KoTopoe
TpebyeTcs emy, 6narogaps 4yacToTHOMY pe-
rYNMPOBaHMIO MOJTyYaeT PeabHy0 BO3MOX-
HOCTb SKOHOMWUTD.

bnarogapa Hanuuuio NPOU3BOACTBEHHOIO
KOMMJIeKCa 1 OMbITHOTO KOHCTPYKTOPCKOro
otgena Komnanus AJ1 cnocobHa npegno-
KNTb 3aKa3uMKy Kak CTaHOapTHbIe, TaK 1 13-
rOTOB/IEHHbIE MO UHAMBKAYANbHbIM TPe6o-
BaHMAM YCTaHOBKW A1 CUCTEM OTOMJIEHUA.
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