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YOAJNEHWE BO34Y XA
W LWLNAMA WOEAJIBHO
CBAJTAHCUPOBAHO

SSO4DO0dIdS

3V3OEJIUAB 1:
-TMIOPABIIMYECKAA CTPEJIKA
-CEMAPATOP MNKPOITY3blPbKOB

-CEMAPATOP LLJTAMA




Takvm obpazom:

1 rmgpasnnyeckas cTpenka
+ 1 cenaparop BO3ayxa
+ 1 cenapatop wnam aF

1 x SpiroCross

Taknum 06pazom:

4 nofcoefnHeHnA 41a
TMAPABANYECKON CTPENKM
+ 2 nofcoeanHeHmA

Q1A cenapatopa Bo3ayxa
+ 2 noacoeamHeHna

[/ cenapartopa Wwiama

44+2+2=4?

1+1+1=17

Iy

SpiroCross

NTak:

« 1 npubop BmecTo 3
« 4 nopcoeguHeHns BMecTo 8

CTOMMOCTWM MOHTaa ¥ Ha

TEXHUYECKOMY 0BCITYKMBaAHMIO.

4 nofcoeanHeHWA Ans annapara

B utore nponcxoant cHxeHve

npriobpeTeHne 06opyaoBaHNS, a
TaKXe YMEeHbLLAKTCA PAacXofbl MO

Cenapartop SpiroCross 6bin paspabotaH komnaHueit Spirotech npw yyactun komnaHun Computational Fluid Dynamics, 1 6bin npotectupoBaH
Ha 3anateHToBaHHOM 060pyaoBaHNy TUV — Colo3 paboTHIKOB TEXHNYECKOro Haa30pa B fepmaHni.
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Temneparypa

[nA OoTONWTENbHbIX W OXJIAAUTENbHbBIX
cMcteM € 6OnbWKM  KOMMYECTBOM
KOMMOHEHTOB TpebyeTcA cbanaHCMpoBaH-
HOe rMapaBiMyeckoe paBHoOBecue. STOMY
crocob6cTByeT 3$PeKTUBHOE yAaneHue
BO3JYLHbIX  Ny3blpbKOB W 4acTuy
wiamMa B 6ONbWOM KonuMyecTBe AsA
6ecnepe6oHoro dYHKLMOHMpPOBaHNA
BCeW CUCTEMDI.

Kak npaBuno, ana storo Tpebytotca 3
Pas3nnyHbIX KOMMOHeHTa. AnmapaT Spi-
roCross HaobopoT ob6beauHsAeT 3T 3
QYHKUMN B OAHOM KOMMAKTHOM KOH-
CTPYKTMBHOM 35ieMeHTe. Bbl SKoHOMUTE He
TONbKO Ha MOHTaXe 1 NPy NPUobpeTeHNM
060pyAoBaHMA, a TakXKe B pacxofax Ha
TEXHUYECKoe 0bcnyKnBaHue.

HUKanbHasa Tpybka Spiro obecneunBaeT
Xopollee  pacnpefeneHue  XKUAKOCTU
npu MOMOLLM KOMMAKTHON KOHCTPYKLMU
annaparta Spirocross. Tak Kak CrycKHOW
KpaH HaXxoAWTCA CO CTOPOHBI, TO cenapaTtop
MOXeT MOHTUPOBATbCA OYEHb 6nn3Ko K
nony.

MpeumyuiecTBa c nepBoro B3rnAaa

+ 3 $yHKUMM B OAHOM annapare.

« bbicTpbIi MOHTaX.

« OntumanbHoe rnapasnnyeckoe
paBHOBeCHE CUCTEMDbI.

« HenpepbiBHOe onTuManbHoe yaaneHne
BO3JYyXa.

== . HenpepblBHOE ONTUManbHOE yaasneHne

nama.

» Tpy6ka Spiro oTBevaeT 3a
onTumanbHoe pacnpejesieHne
XKNBKOCTU.

« OnTManbHasA KOHCTYKLMS.

« Manasa MOHTa)Has BblCOTa.

« JlerkogoCTynHbI CIMBHOMN KPaH.

« YnaneHuve wnama 6e3 oCTaHOBKMU

CUCTEMBDI.
« 3roparapaHtuu
+ CpoK cny>x6bl 6onee 40 neT.

NOCTOAHHO UAEAJIbHbIV BANTAHC CUCTEMbI HA BECb CPOK CJTYKbbl



SPIROCROSS

BEJINYNHON.

OTOIJIEHUE

KAK 3TO PABOTAET...

[napasnmnueckas cTpesnka
C BO3MOXHOCTbIO yfaneHunAa Bo3ayxa 1 wnama

lMppaBnuyeckan cTpenka npefycMaTpuBaeTca B CUCTEME ANA YAaNeHWs Pasivymii OCHOBHOIO NOTOKa MeXay
nepsbiM KoHTypoMm (MpeanoxeHne/Qp) n stopbim (Cnpoc/Qs). B cnucteme co BCTPOEHHON rmppasimyeckomn
CTPeNKoON CTAaHOBATCA BO3MOXHbIMW 3 pas3finyHble cuTyauun. T3 npu 3TOM ABAAETCA perynupyoLlen

Cutyauua 1

Qp=Qs T1=T3 T2=T4

Cnpoc 1 NpepsioKeHne ABMAITCA PaBHbIMKA MO
BeNNUYMHe. [laHHbIV Cilyya MOXHO Ha3BaTb MAeasb-
HbIM, KOTOpbIA [JenaeT rnApPaBINYECKYID CTPEnKy

N3NULLHEN, HO TaKoe cny4vaeTca KpaWHe peako.

Cutyauma 2

Qp<Qs TI1>T3 T2=T4

Cnpoc npesblwaet npegnoxeHune. Nosatomy nagaet At
mexay T3 n T4. YacTb o6paTHOI BOfbl HanpaBnaeTca
B Mofayy JO Tex Mop, NOKa B MOMELUEHUAX He byaeTt
[OCTUTHYyTa »Kenaemasa Temnepatypa. MolwHocTb
KOTna/ymnnepa JomkHa TakuM 06pa3omM MoBbIWATHCA,
noka He 4OCTUTHET npegena.

OXNAXIOEHWE

Cenapatop Bo3gyxa

Bnaropapsa yHuKanbHow Tpybke Spiro
YacTb XUOKOCTW B CUCTEME MNPUBO-
[MTCA B COCTOAHME nokoA. bnarogapsa
3TOMy  Jake  MUKPOCKOMmMYyeckue
My3blpbKM HaxopsLlerocs B cuUcTeme
BO3Ayxa MOryT BCMIbITb  BBEpX.
CobpaHHbI  BO3AyX BblAaBAMBaETCA
yepe3  aBTOMATMYECKUA  BEHTWJIb.
MpomomkutenbHoe ypaneHue BO3-
OyXxa W3 CUCTeMbl WMEET MHOro
NPeVMyLLecTB: OTCYTCTBME  JINLLHUX
WYMOB, YNy4LIEeHHbIA NepeHoc Tensna
" YyMeHbLUeHHoe obpasoBaHue
WwnamMa B CUCTeME U  MeHbluee
KOJIMYEeCTBO MOMeX, OOYC/IOBNEHHbIV
SKCMyaTaUMOHHbIMY  TpeboBaHUAMMN.
Mpn Bcem 3TOoM yBenuuMBaeTCA CPOK
CIY>KObl CUCTEMBI B LIENIOM.

Cenapatop wnama

bnaropgapsa YHVKanbHown Tpyb6Ke
Spiro YacTb XMAKOCTM B cCUCTeme
NPYBOANTCA B COCTOAHWE MOKOS.
Mmerowmecs dactmubl  wnama (=5

pm) 6narofaps 3ToMy MOryT ymacTb
BHM3. CKannvBalowWWn wnam B HU3Y
cenapaTtopa neprioguuyeckn Tpebyertcs
cnuBaTtb. YganeHue wwnaMa BO3MOXHO
BO Bpems paboTbl cucTeMbl. Takum

obpasom, cucTema OCBOOOXAAeTCA OT
yacTviL, LWiama, KOTOPbI MOCTOAHHO
obpasyertcs B cucteme. Ecnm crcrema

Cutyauumsa 3 ocTaeTca 6e3 Wwnama, To yBenmumBaeTcs
y

ee MNpOV3BOAWUTENbHOCTb, a YUCIIO

Qp>Qs TI=T3 T2>T4 Hernosiagok MUHUMM3NpyeTtca. Pasyme-

eTcA, 3TO TaK e YBeNuumBaeT CpoK
MNpepnoxeHne npesblwaeT cnpoc. At mexay T1 un Cy»0bl CUCTEMbI B LIESIOM.
T2 ymeHbluaeTcA. YacTb OCHOBHOW BOAblI OTBOAUTCA
npAMO B o6OpaTHylo nuHuio. M3-3a 3Toro napaer

NPOoAYKTUBHOCTb YCTaHOBKW.

Cenapatop Spirocross pa3paboTaH ana BOAbl U BOAHbIX PAaCTBOPOB STUNEHINNKONA (Makc. 40%) 1 MOXeT yCTaHaBAMBaTbCA B KOMOMHaLMMN C AOMYyCKaemMbIMun
XVIMUYECKUMMN pacTBOpaMm/gobaBkamMu Mo MECTHbIM NPeANVCaHNAM, KOTOPble MOAXOAAT ANA NPUMEHAEMbIX B crcTeme cybcTaHumin. laHHoe o6opynoBaHue He
noaxoauT AnA NUTbeBOW BOAbI.

CenapaTop Spirocross noAxoauT AnA TemnepaTypHoi 30oHbl oT 0 go 100 °C n pabouero gasneHus ot 0 go 10 6ap c dnaHueBbIM nopcoeanHeHnem PN 16
(uenbHOCBapHbIe draHLbl B cootBeTcTBUN C DIN 2633).

PasnunuHble maTepuranbl, 30HbI AaBNEHNA U TEeMNepaTypbl BO3MOXKHbI NPU 3anpoce.

TEXHWYECKUE OAHHbBIE
DN MM 050 065 080 100 125 150 200 250 300 §
oD MM 60.3 76.1 88.9 1143 139.7 168.3 219.1 273 323.9 Tt
H MM 815 905 999 1261 1546 1781 2321 2870 3388 o | E e
h1 MM 337 349 369 450 543 606 776 935 1097 !
h2 MM 240 305 360 460 560 670 870 1100 1295 ) o I{
h3 MM 929 29 111 111 131 131 172 215 246 I.‘: -
D MM 159 159 219 219 324 324 406 508 610 a
AviameTp cviBa G 1 1 1 1 1 1 1 2 2 £
L MM 260 260 370 370 525 525 650 750 850 E
LF MM 350 350 470 475 635 635 775 890 1005 ._':: i
nponycKHas cnocobHocTb npn TM/c M3/ 8 15 20 30 50 75 125 200 275 =
nponyckHas cnoco6HocTb (AT =20°C) kB 185 350 465 700 1165 1750 2915 4665 6415 LD
o6bem n 12 13 29 38 105 123 252 501 859 —L .
Mmacca c/¢ Kr 13/26 19/31 33/49 43/60 95/119 110/140 230/274  344/408 559/643 o -

C - cBapKa, ¢ - ¢pnaHupl

NOCTOAHHO UAEAJIbHbIV BANTAHC CUCTEMbI HA BECb CPOK CJTYKbbl



< > SPIROVENT

KomnaHus Spirotech: nsobpetatens o6opy-
[oBaHMA Spirocross

KomnaHum Spirotech yganocb pa3BuTb
TEXHONIOTWIO, KOTOpas MO3BOAAET Mo-
CTOAHHO U 3PEKTUBHO YyAanATb BO3AYX
M WwiaaMm M3 KUAKOCTHbIX CuUCTeM, C
MWHUMaNbHLIMU  MOTEPAMU  AABNEHUA.
Takvm obpa3om, KomnaHus Spirotech 6onee
40 netr npoposmKaeT ¢yHAaMeHTaNbHble
nccnefoBaHNA AN NPOV3BOACTBA BbICOKO-
KayecTBeHHOro obopyaoBaHuA.

Bce wu3genus npoxoaAatT TecTupoBaHue
N KOHTPOJ/Ib KayecCTBa Ha pasHbIX 3Tanax
npon3BoAacTBa.

Bnarogapa o06WWPHON MeXayHapoZHon
CeTN MOCTaBLYNKOB OXMafguTesSibHble W”
OTOMUTENIbHbIE CUCTEMbl BO BCEM MUpe
M3BNIEKAIOT BbHITOAY OT MPENMyLLECTB,
KoTopble MpefsiaraloT cernapaTopbl MUKPO-
ny3blPbKOB 1 LWlama Spirovent.

MHorne notpebuteny ocHawjaloT CUCTEMbI
obopyAoBaHVeM Spirovent /1A NOBbILEHNA
3bPeKTUBHOCTY 1 CpOKa Cnybbl Kak BCeit
CUCTEMBI, TaK 11 OTAENbHbBIX 31EMEHTOB.

MpouseoguTens
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[lpyMeHeHre Hawmvx NPoay
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