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O KBapTHPHOM peryJisiTope 1aBJICHHUSA

KBapTupHbin perynatop aasnenus (KPL) cnyxut gns

noaaepkaHus 3a cobor NOCTOSHHOTO AaBfeHUs NPU N3MEHEHUNAX

/ AaBrneHnss Ha Bxode, a npu OTCYTCTBMM pacxoga — Ans
v | & « nepekpbiTUa Maructpanu («bespacxofHbiy pexum). T aABa
KayecTBa Kak pa3 W MO3BOMSAKT, C OAHOW CTOPOHbl, BbIPOBHATbL [aBfieHUe BOAbl,
notpebnaemMoe BEPXHUMU U HWKHUMW 3TaXaMU MHOTOITaXKHbIX 34aHWA, W, C ApYyrow
CTOPOHbI, CHU3UTb BESTMYNHY YTEYEK CAHTEXHUYECKON apMaTypbl.

Mpn npumeHeHMM perynupoBaHus CcTabunbHOE [aBneHue mnocne perynsatopa
3awmwaet obopyaoBaHue (CHETUMKK, TMOKME LUNAHMN, ObITOBYD TEXHUKY) OT NOBbILLEHHbIX
AaBneHun 1 rmapoyaapoB, MOBbIWAA €ro pecypc U HagexHocTb. B uenom 3atpaTbl Ha
obecneyeHne rapaHTMPOBaHHOIO BO4OCHABXEHNsT OKynatoTCs.

Camo noHATUE KBapTUPHbLIA PerynaTtop AOCTaTovHO ycrioBHoe. Mo cBoen cyTn OH
npegcraenseT cobon aBTOPErynaTop BbIXOAHOrO AaBrfieHUs «nocne cebsay, ocobeHHOCTH
NPUMEHEHNA KOTOPOro, B YCIOBUAX KBApPTUP, HanoXxunu psg cneundguyeckmnx tpebosaHum
Ha HeKOTopble MapamMeTpbl W YCnoBus akcnnyaTauuu. 3a nocnegHue rogbl B Poccun
paspabotaH psa PL, npumeHsaowmnxcs Ana ycTaHOBKM B KBapTupax, ofgHako, 6e3ycrnoBHo,
bonee cTporas aprymeHTauusa cneumndunyecknx tpebosaHuin Tpebyercs.

KypHan «CaHTexHuka», HaunmHas ¢ Ne2 2004 roga, nybnukyeT o630pHbie CTaTby
(Bblgepxkn  n3  pykoBoagctBa VDI no caHTexHuke, pa3paboTaHHOro HeMELKMMMU
crneuvanucTamm), B KOTOPbIX NMpuBeAeHa Kraccudukaums perynsatopoB, pekoMeHOyeMbIX
ANSA yCTaHOBKM B KBapTupax. Cneayet oxugaTb, YTO B NOCredylolmnx Homepax OyayT
packpbITbl 3T «cneunduyeckne TpeboBaHMsa», HO BMECTE C TEM B 3TOWN CTaTbe C y4eTOM
POCCUICKOro onbiTa, ByaeT U3noxeH Haw noaxos.

B cBoux paccyxgeHusx Oyoem onupatbCs Ha pes3ynbTaTbl  CPaBHUTEMbHbIX
UCNbITAHUA HECKOSTbKMX TUMOB PErynsTopoB, NpoBoAMMbIX B koHUe 1999 roga npu yvactum
cneymanuctoB MocBogokaHana MHUMUTOIN, a Takke Ha 3aknwodeHne OIYrl
HWNWcanTexHukn ot 2001 r. 3Tn matepuansl npunaratTcs.

Moxanyn, cneuudunyveckne TpeboBaHWs, NpeabsaABAsiEMble K KBApPTUPHOMY perynatopy
MOXHO CBECTU K crnegyloLemy:

1. Perynatop p[OmKeH wMeTb (PUKCUPOBAHHYIO HACTpPOMKy, obecneuvmBatoLlyto
BO3MOXHOCTb ~ FapaHTUPOBAHHOrO  BOAOCHAGXeHus,, npu  3TOM  YpPOBEHb
noaaepXXMBaemMoro AaBrieHuUst He LOMKEH BbI3blBaTb «LUYMHOCTM» HaxogsALMXcs 3a

HUM KepaMnyeckmnx cMecutenemu;



2. [domkHa ObITb WCKMHOYEHa BO3MOXHOCTb BMeLLUATENbCTBA XWMblid B YPOBEHb
HaCTPOWKU;

3. MaTepuanbl perynatopa OOMKHbI OblTb paspelleHbl Ans NPUMEHEeHUs B NUTbLEBOW
BOLE;

4. To4YHOCTb noagepXaHms BbIXOLHOrO OaBfiEHMS B LUMPOKOM AManasoHe pacxoaoB
AOIMKHa OblTb OOCTATOYHO BbLICOKOW, C TeM 4Tobbl obecneumBaTb KOMKOPTHbIE
yCrnoBu s 4SS XunbLla npu Ncnonb3oBaHNMM CMeCUTENEM B BaHHOM KOMHaTe.

5. Perynatop pomkeH ObiTb BbINOSIHEH MO CXEME «HOPMasnbHO OTKPbIT», C
BO3MOXHOCTbIO nepexoga B «06e3pacxodHbii» PEeXUM MNPU Kak MOXHO MEHbLUEM
AasneHumn «bespacxogHoro» pexunma;

6. BO3MOXHOCTb HagexHou paboTbl perynstopa Ha BoAe, coAepXallen nopomu

3Ha4YnNTESIbHOE KOJINYEeCTBO MEeXaHN4YeCKnxX npl/lmeceﬁ.

Hwxe npuBedeHbl HEKOTOpble pasbAcHEHMs TpeboBaHu U BblpabaTbiBaeMble
napameTpbl.

Mo n. 1 — no gaHHbIM cneunanuctoB MocBogokaHana, NpUBeAEHHbIM B 3aKITHOHEHUM,
BbIMYyLLEHHOM MO pe3yrbTaTaM UcChbITaHU, nposoamBLumxcs B 1999 rogy kepamudeckue
rONOBKM BEHTUMEN U CMEeCUTENen CTaHOBATCA «LUYMHbIMUY», €CIM Ha HUX cpabaTbiBaeTcs
nepenag gasnexus 6onblie 12 meTpoB, NO3TOMY C y4eTOM nepenaga, cpabarbiBaemoro Ha
BOJOCYETYMKAX M nogBoaswmx Tpybax, uenecoobpasHo umeTb HacTponky KP[ B paioHe
1,4-1,5 krc/cm?.

[nanasoH pacxogos, Ha KOTopbIX gormkeH pabotate KPL, noomkeH 6biTb He meHee 0,5
n/mMuH. (no knaccudurkaumm BbileynomsiHyToro pykosogcrea VDI — knacc B).

Mo n. 2 — ecnu xunew, NONYYUT BO3MOXHOCTb MEHSATb PEryrMpoBKYy HacTPOMKKU, TO
TepsieTCcs BeCb CMbICH 6anaHCUPOBKN pacxogoB U NPUMEHEHUS perynaTopos.

Mo n. 4. — ycTaHOBKa KBapPTUPHbLIX PEryfisiTopoB MO XONO4HOW U ropsiien Boae
NPUHOCUT OOMNOMHUTENbHbIE TPeboBaHMs, CBA3aHHble C PaKTMYEeCKMM O0O0beanHEHneM
Marunctpanen XonogHoW v ropsiyen BoAdbl NPy NOfib30BaHUN CMECUTENEM.

MoTpebutensm Xxopowo u3BeCTHa AMCKOMGOpPTHAa cCuTyaums, BO3HUKawLWas npu
Nnonb30BaHUM CMECUTESNEM, KOrda M3MEHEHWe Hanopa Mo XOfo4HOW UMW ropsiyen Boge
pe3Kko MEHSIET TeMnepaTypy 3a CMecuTenem n nHorga B 40CTaTOMHO LWMPOKMX Npegenax, a
3TO CTAHOBUTCS ONAacCHbIM, OCOOEHHO NMpY NOSIb30BaHUN CMECUTENEM OETbMM.

KBapTupHble perynstopbl CNOCOOHbLI B TOW MW MHOW CTeneHn napuposBaTb KonebaHus
AaBMeHU B HaMopHbIX MarucTpansx, Ho, C OPYronM CTOPOHbI, Kak Nobble MexaHn4eckme
CUCTEMbI, CaMM MNPUBHOCAT HEKOTOPblE U3MEHEHWA HanopoB, Bbi3biBalOLWMeE konebaHus

TeMneparTtypbl 3a CMEeCUTETIEM.



OyeBMOHO, 4YTO 3TU WM3MEHEHUA HamnopoB Ha CMecuTerne 3aBUCAT OT KayecTBa
pPacxO4HOM XapaKTepUCTUKM (BENUYMHBI HaKoHa XapakTepUCTUKK, rmctepesnca) n BennimH
pacxofa BOAbl, CrMBaeMOW Ha Yy4yacTke OT KBapTUPHOro peryndaropa [[O CMecuTens
(Hanpumep: Nonb3oBaHME KPaHOM Ha KyxHe npu paboTe cMecutens B BaHHOWN).

McnbiTaHua npoBoaunucb Ha perynatopax KoOP[
(npousBoacteo 3A0 «TBOCT») 1 AByx perynatopax gpyroro
TMNa, npu ydactumn cneuymanuctos «HAWcaHTexHuKa».

Ha ctenge Obinv opraHM3oBaHbl UCMbITAHWUS MO OLEHKe
BNUAHUSA Ha TemnepaTypy CMecu OOMOSHUTENbHbLIX PacXoa4oB
BOoAbl Ha cnuB nepen cmecutenem. Cxema  UCNbITaHUN

yCTaHOBKM nokasaHa Ha Puc. 1.
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PyHKUMM  cMmecuTend BbiNonHANM  BeHTunM BH5 wn BH6, ycTaHOBREHHble
COOTBETCTBEHHO Ha NNHNAX ropsyen n XonoaHou BoAbl.
YcnoBHble 0603HavYeHns Ha cxeme Puc. 1.
MH1-MH5 — maHomeTpbl;
T1-T3 — TepmomeTpb;
AOP1-0P3 — gpoccenbHble wanbbl;
BH1-BH3 — BeHTUNY;
P — npaBneHnue;

G — pacxog.

Mopspok npoBeeHUs UCNbITaHNUA

1. Mpn nonHOCTbIO OTKPLITbIX BeHTUNax BH1 u BH2, BeHTunamm BH5 n BH6
ycTaHaBnmBancsa pacxog cmecu Gem. C Temnepatypamu nocnegosatensHo 32°C, 35°C u
38°C.

3atem oTkpbiBanca BeHTUNb BH3 n nosiensanca pacxopn ropsiyen sogbl Grop.Ha Cnms.

McnbiTaHua npoBogunuck npu pacxogax cmecn Gem. 220 n 160 r/c n pacxogax
ropsiyen Boabl Ha cnuB Grop. OT 0 go 220 u 160 r/c COOTBETCTBEHHO, MpPU 3TOM
JoMKCUMPOBaNocb N3MEHeHMe TeMnepaTypbl CMeCcK rno aatyuky T3.

2. Temnepatypa cmecu T3, a Takke TemnepaTtypa Mo nuHuam ropsiden (T1) un
xonogHon (T2) Boabl domkcmpoBanucbk ¢ nomouwbio npubopos KCM-4 ¢ norpelHoCcTbo
namepeHunn AT sennumHon +0,5°C B gnanasoHe TemnepaTtyp ot 0°C go 50°C.

Pacxogbl BOAbl  BbMMCNANUCL MO AABNEHUSM nepej  COOTBETCTBYHOLLMMMU
apoccenbHbiMy  Wwanbamu. [orpewHoCcTb u3MepeHun pasneHus AP coctaensna 0,02
Krc/cm?,

McnbiTaHua npoeedeHbl npy Pi= 4-6 krc/cm? Kak no XONO4HOW, Tak U Mo ropadven
BOJE.

BenuunHbel OTKNOHEHMW TemnepaTtypbl CMELaHHOM BOAbl B OTHOCUTENbHbIX
BenuuunHax tg/tn (roe: tq — TemnepaTtypa cMecu Mnocre BO3MYLUEHUs, th — HavanbHas
TemnepaTypa CMecu) OT OTHOCUTENbHOro u3MeHeHus pacxoga Gen/Gem (rge: Gen —

pacxoa Ha cnus, GCM — pacxod Yyepes cMecuTenb) npuBedeH Ha rpaduke Puc. 2.



N3MeHeHne OTHOCUTENbHOro 3Ha4YeHuns TeMmnepaTtypbl CMeCU OT OTHOCUTENIbHOIoO U3IMEeHeHUus

pacxopa
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Takum obpasom, ana KOPL MoxHO KOHCTaTupoBaTb CreayoLuime BbiBOAbI:

perynatop obecneyvBaeT noaAepxaHue TemnepaTypbl

3a cmMmecutenem cC

TOYHOCTbIO He Xyxe 2°C npu gonosiHuTensHOM cnmee Bofdbl 3a HUM o 100 r/c n He Gonee

3,5°C npu gononHuTeneHoM cnmee Boabl 3a HUM 200 r/c;

- 3amepeHHble  konebaHus  OaBrneHus,

NMPUBHOCUMbIE

KoP[,

4yTo

n

peann3oBasjioCb B KOHEYHOM WTOre Ha Temhnepartype 3a CMecUTerniemM, He npesbillarnun

0,07-0,1 krc/cm? Bo BCex NposiMBKax;

- cxeMa ¢ yctaHoBko KOP[L no nuHMsM Kak XOnogHOW BoAe Tak M No ropsven Boge

obecneynBaeT 6Gonee KOMMOPTHbIE YCINOBUS NpW MONb30BaHUM CMeECUTENeMm, ecnu

konebaHnsa OaBneHust B MarucTpansix XonogHom u ropsiien sogbl npesbiwatot 0,07-0,1

Krc/cm?, (I'IO,D, konebaHmsiMn [aBneHun 34ecb HYXXHO MOHUMMaTb CyMMY pPa3HO3HaA4HbIX

OTKINOHEHW OaBNEeHUN B MarnmcTpanax X0nogHoM u FOpFI‘-IeIZ BOObl OT HEKOro HOMWHaNa,

YCTaHOBIIEHHOIO B MOMEHT HAaCTPOWMKN CMecuTens).

AHanormyHble MCNbITaHUs OPYrUX PEerynsTtopoB M3-3a GonblUel Mo CPaBHEHWUIO C

K(DP,D, KPYTU3HbI W TUCTEepe3nca CTaTUCTUYECKON XapaKTepucTtnukn nokasanun Xyglune

pe3ynbTtaTtbl N0 USMEHEHUIO TeMNEpPaTypbl CMECU NMPU aHaJNTOTNMYHbIX YCNOBUAX MPOJTIUBKN.

CpaBHI/ITeJ'IbeIe XapakTepuctmkmn u3s 3aknoyeHnsa no pe3yrnbTatamMm NCNbITaHWUM,

npoBefeHHbIX B 1999 rogy, npmueseaeHsl Ha Puc. 3.
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MaTtemaTtnyeckoe mMoaennpoBaHue npouecca Aano aHalrlormyHble pe3yribTaThbl.

Mo n. 5 — yem meHble ByaeT gaBneHne B 6e3pacxogHOM pexume, Tem Oonblue

adpeKkT BoaoCOEpPEXKEHNNA, KOTOPbIA MO pasHbiM WUCTOYHMKaAM cocTasnseTr 10-30 %

(10-20 % MocsopokaHan, 30% Honeywell).

Mon.6— perynatopbl A0J1KHbI MO BO3MOXHOCTU BKIKOYaTb B COCTaB (*)I/IJ'IprbI.

Mo Hawemy MHEHMIO MOCKOBCKME cneunannctbl, 3aHMMalLLMEeCss BOAOCHaAOXeHNeM

OOJIXHbI BbINYCTUT peKoMeHaaunn aHalrormyHble Bblllenepe4vncrieHHbIM VDI Hemeukux

cneumanucToB, YTO BHECSO Obl CyUJ,eCTBeHHbIﬁ BKNnag B pa3Butune aHepr006epe>KeH|/|$| KakK B

MockBe, Tak 1 B pernoHax Poccum.

FoToBbI NpegocTaBmTb Bonee nogpobHy MHMOPMaLMIO.



