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KYMAPI'ABMHON MAJIMHBI BAKBITXKAHOBHBI

Ha Temy «Pa3paboTka u uccie0BaHNe TEXHUYECKUX pelleHuii 115l HOBOIO
BOJOTPEifHOr0 KOTEJIbHOI0 arperara ¢ yJy4lleHHbIMH XapaKTePUCTUKAMM)

B cBs3u ¢ mpomoipkaromieiics ypOanuzanued roponoB PecnyOnuku
KazaxcTan u nporHo3upyemMbiM MIMPOKOMACIITAOHBIM CTPOUTEIBCTBOM JKHIIBIX U
COIIMATIbHO-OBITOBBIX OOBEKTOB, a TaKXKE OXXHAAEMBIM POCTOM MOTPEOICHUS
TEIUIOBOM 3HEPTUH, MPOrHO3UpYyeTCs nePuuuT Temia. B mocineanue roasl B psjie
PETMOHOB CTpaHbl HAOIIOJAETCS] HENOCTAaTOK TEIUIOBOW »HHEpruu. TerioBbie
ANEKTPOCTAHIIUM W PANOHHBIE KOTEIbHBIE OCTAIOTCS OJHUMH U3 OCHOBHBIX
reHepaTopoB Tersa B KazaxcraHne, oJJHako Hapsiy ¢ HUMH aKTUBHO pa3BUBAECTCS
JICIICHTPAJIN30BaHHAsl CETh KOTEJIBHBIX CPEAHEN U Majol MOIIHOCTH. 110 naHHBIM
MunucrepctBa OHepretuku PK, cpennHuii M3HOC OCHOBHOTO OOOpYAOBaHHS
TEIUIOAIEKTPOLIEHTPAJIEN B CTpaHE COCTaBISET OKoJIo 66 %. Kpome Toro, cpennuii
Bo3pacT Bcex TOIl mpebimaer 60 ger, npu 3ToM okoyo 76 % u3 HuUX
IKCIUTyaTUpPYIOTCS Oojiee ToilyBeka. B cTpaHe JOMUHHUPYIOT YyCTapeBIIUE U
HKOJIOTUYECKH HEOJaronpusTHbIE TEXHOJOTHUH, a Takke HHU3KOI(D(EKTUBHbBIE
CUCTEMBI aBTOHOMHOT'O, WHIUBUIyaJIbHOTO U MPOMBIIIJIEHHOTO TETUIOCHA0KEHHUSI.
[Ipu Tpancmopte Teruia HAOMIOMAETCA TMOJMHOE JHUOO YaCTUYHOE OTCYTCTBHUE
TEIUIOU30JIAINY, HEYAOBICTBOPUTEIBHBIN THAPABINYECKUN PEXKUM TEIIOCETEH,
HEpEryJIIpHOE TMPOBEJCHUE THUJPABINYECKUX, TEMIEPaTypHbIX HCIBITAHUNA U
MPOBEPOK HA TePMETUYHOCTh. OTCYTCTBYIOT pa3pabOTaHHBIE CXEMbl Pa3BUTHUS
TEIJIOBBIX CETEH U CUCTEM TEIJIOCHAOKEHUS, @ YPOBEHb aBTOMATH3aIIMH ITPOIIECCOB
MIPOU3BO/JICTBA, MIEPEAAUU U pACTIPEICTICHUS TETJIOBOM SHEPTUU OCTAETCS HU3KUM.

[Ipy anHammM3e TEKYIIEro COCTOSIHUS TMapKa TeIIOPHEPTeTHUYECKOTO
o0opy/noBaHUs, a TaKXkKe C Y4€TOM COBPEMEHHBIX TEHIEHIUM B 001acTH
JeKapOOHM3AIMY, OOCCIEYCHHUS DKOJOTUYECKOW YCTOWYMBOCTH W TIOBBIIICHUS
sHEepreTudeckoi 3PpGheKTUBHOCTH, HaNOOJIee pallMOHATBHBIM PEIICHUEM SIBIISICTCS
MOCTETICHHAs! 3aMEHA YCTapeBIINX BOJOTPEHHBIX KOTJIOB Ha COBPEMEHHBIE, Ooee
() PEKTHUBHBIE U PKOJOTHUSCKUES aHAJIOTH.

Bricokass mpuBIeKaTenbHOCTh M, YTO OCOOCHHO Ba)XHO, YKOHOMHUYECKAS
3G (HEKTUBHOCTH MOJIEPHHU3AINN TETUIODHEPTETUYECKOTO O0OpYIAOBaHUS C OJIHOM
CTOPOHBI, @ TaKXe€ IMOCTOSHHBIM POCT CHpoca Ha HaJAEKHbIE, SKOHOMHYHbBIC U
OJIHOBPEMEHHO JOCTYIHBbIE MCTOYHUKHU TEIUIOCHAOKEHMS Ha 0a3e BOJIOTPEHHBIX
KOTEJIbHBIX — C JIPYyTrOd, MOJATBEPKIAIOT aKTYyaJbHOCTh JAHHOTO HCCJIEIOBaHUS,
KOTOpPO€ HAaIpaBlieHO Ha pa3paboTKy BBICOKOA(D(EKTUBHBIX KOHCTPYKTHUBHBIX
peIIeHUN BOJIOTPENHBIX KOTJIOB, KOTOPbIE MOTYT MPUMEHSTHCS KAaK B KayeCTBE
HOBBIX MPOJYKTOB, TaK U JJIsI MOJICPHU3AIIUU CYILIECTBYIOITUX OOBEKTOB.



B c¢Bsi3M ¢ MOCTABJICHHBIMH BONPOCAMH ILeJb JAUCCEPTALMOHHOIO
uccJie0BaHus (popMyTupyeTcs CJAeAyIIuM 00pa3om:

PazpaboTka © wHcCClieIOBAaHME TEXHUYECKUX PEIICHUH sl HOBOTO
BOJIOTPEMHOIO KOTEJIBHOTO arperara ¢ yJAyYIIEHHBIMH XapaKTEPUCTUKAMH.
[IpumeHeHne TeXHUYECKUX PEIICHUH, NCCIAEAOBAaHHBIX B paOb0OTe JIJIsl TEWCTBYOIINX
Y JIJI HOBBIX KOTJIOB.

JUIst  JOCTWKEHUS TIOCTABJICHHOW TIIEIM B JIUCCEPTAIMOHHOW paboTe
MIOCTABJICHBI CIEAYIONIUE 3a4a4M UCCIACHAOBAHMSA:

- IlpoBectn nuTepaTypHbIi 0030p M TIOMCK IO TMATEHTHHIM Oasawm,
MOCBSIIEHHBIM YJIYUIICHUIO XapaKTEPUCTUK BOJOTPEUHBIX KOTJIOB;

- PaccMoTperh BO3MOXHOCTbD CO3/IaHUSI HOBOW KOHCTPYKUUH BOJIOTPENHOTO
KOTJa C KCHOJB30BAHMEM JIBYCBETHBIX BOJHOOOpPA3HBIX OSKPAaHOB B KadyeCTBE
MOBEPXHOCTEH HarpeBa HaJ I[IWIMHJIPUYECKONM TONKOW U OOOCHOBAaTh €ro
3 PEeKTUBHOCTE;

- IlpoBecTn  BKCHEPUMEHTAIbHBICE  MCCIEIOBAaHWUS  JJIs1  OLICHKHU
3 (})EKTUBHOCTH  TEIJIOOOMEHAa M TUJPABIMYECKOTO  CONPOTUBIEHUA B
BOJHOOOpa3HBIX TpyOax W B DJJIEMEHTAaX IUJIACTUHYATOTO PEKYNEepPaTUBHOIO
BO3/1yXOIIOJIOTPEBATEIIS;

- IIpoBecTn MaremMaTH4E€CKOE€ MOJCIUPOBAHUE IO OPTaHU3AMU CHKUTAHUS
MPUPOJHOTO Ta3a B LWIMHAPUYECKOM TOMKE C PA3JIMYHBIM KOJIMYECTBOM
MUKpPO(haKeIbHBIX TOPEJIOK B CPABHEHUHU C TOTIKOM C IMOJJOBOM rOPEIKO;

- IIpoBecTn mNpPOBEPOYHBIM PACUET HOBOIO BOJOIPEMHOrO KOTJA, IS
IIOJTy4€HHUsI OCHOBHBIX TEXHUUYECKHUX IMOKA3aTEIICH.

Hay4Hasi HOBU3HA BBINIOJIHEHHOH Pa00ThI 3aKJIKYAETCS B CJIeIYIOLIEeM:

1. [Tomy4yeHbl 3KCIIEpUMEHTANIBHBIE JAaHHBIE, MO PE3YJbTaTaM KOTOPBIX
ObLTM 0O0OCHOBaHBI M BHECEHBI KOPPEKTUPOBKH B PACUETHYIO 3aBUCHMOCTH IIO
omnpenesieHn0  KodhPUIMEHTa THAPABIMYECKOTO COMPOTUBICHUS M 4YHUCJA
HyccenbTa B IByCBETHOM BOJIHOOOPA3HOM KaHaJe.

2. [lomy4yeHsl 3KCIEpUMEHTAJIbHBIE JaHHbIE 1O WHTEHCU(UKAIUU
TEMI000MeHa B 3JeMEHTaX MJIACTUHYATOT O peKynepaTuBHOTO
BO3JIyXOIOAOTPEBATEIS.

3. Ha ocHOBaHMM 5SKCIIEPUMEHTANbHBIX HCCIEJOBAaHUN IOKa3aHa

BO3MO>XHOCTh UCIIOJIb30BaHUs JIBYCBETHOTO BOJIHOOOPA3HOTO dKpaHa M BapUAHTHI
€ro UCMOJIb30BAHUS IJIs1 YIYUILIEHUS] XapaKTEPUCTUKHU BOJAOTPEHHOTO KOTJIA.

4. Ha ocHoBe aHanm3a WCHOJB30BAHUS JBYCBETHBIX BOJHOOOPA3HBIX
HKPAHOB M SKCIIEPUMCHTAIBHBIX UCCICIOBAHUM TEINIOMAacCOOOMEHA MPE/ICTABICHBI
TEXHUYECKUE PEIICHUS IS YJIy4IIeHUs paOOThl BOJOTPEUHBIX KOTJIOB, ITyTEM
MOBBIIIEHUS UHTEHCUBHOCTH TEILIOOOMEHA.

5. Ha ocHOBe TeopeTHUYeCKMX HCCIEI0BaHMK Oblla oOmpeseacHa
ONTUMAaJbHAasi KOHCTPYKIMS TOIKHU BOJIOTPEHHOTO KOTJIa C TOUYKH 3PEHUS CHUXKCHUS
KOHIICHTPAIIMU BPEHBIX BEIIECTB B YXOJISIINX ra3ax.

Hayunas HoOBu3HA TOATBEpXKIAETCS pa3pabOTaHHBIMU TEXHUYECKUMU
pellleHUsIMH, Ha KOTOphIE IOJdy4YeHbl mnaTeHThl PecnyOnuku Kazaxcran Ha
M300peTeHus: JBa TNATEHTAa Ha BOJOTPEUHBIM KOTEN, MAaTEHT Ha KOHCTPYKIIUIO



TOIIOYHOM  KaMmepsl; NATEHT Ha  KOHCTPYKLHUIO  BO3QyXOIOJOIpEBATEI
BOJIOTPEMHOIO KOTJIA.

IIo pe3yjbTaTam BbINOJHEHHBIX Pa00T U NPOBEACHHBIX HCCICA0BAHM,
HA 3alUTY BHIHOCATCH CJAEAYIOLIHE N0JIOKeHHS:

1. PesynbraThl JKCIEPUMEHTAJIBHBIX HWCCICIOBAHMUS [JI IIOBBILICHUS
WHTEHCUBHOCTU TEIUIOOOMEHAa MOBEPXHOCTEH HArpeBa 3a CUYET HMCIOJb30BaHUS
JIBYCBETHBIX BOJTHOOOPA3HBIX SKPAHOB.

2. Pe3ynpTaThl 3KCIEPUMEHTAIBHBIX HCCIECJOBaHMUS MO WHTEHCU(PUKALUU
Ter1000MeHa B DJIEMEHTaxX IJIACTUHYATOIO pEKyIIepaTUBHOTO
BO3/1yXOIIOAOIPEBATEIIS.

3. Pe3ynbTaThl UNCIEHHOTO UCCIEIOBAHUS MO TOBBIIICHUIO Y3PPEKTUBHOCTH
Y CHIKEHHIO 00pa30BaHUs OKCHUIOB a30Ta MPU CKUTAaHUU IPUPOJIHOTO raza B TOIKE
KOTJIa MPY pa3JuvHbIX BapUaHTaX [I0Ja4y TOIUINBA.

4. TexHnueckre pemieHus 1o pe3yabTaTaM POBEAEHHBIX UCCICAOBAHAN IS
YIYUYILIECHUS XapaKTEPUCTUK BOJOTPENHOTO KOTJIA:

- HWJIMHIPUYECKAs TOMKA C MUKPO(PAKEIbHBIM C)KUTaHUEM;

- IBYCBETHbIE TOBEPXHOCTH HArpeBa ¢ BOJIHOOOPA3HBIMU TPyOaMH;

- pEKynEpaTUBHBIN BO3AYXOIOAOTPEBATEIH C BOJIHUCTBIMU TUIACTUHAMH.

IIpakTnyeckass 3HAYMMOCTb. Pe3ynpTaTbl HCCIENOBAHUS MPHUHSTHIX
TEXHUYECKUX PEIICHH B HOBOM BOJOIPEMHOM KOTEJIIBHOM arperare OyayT
CIOocOOCTBOBAaTh BHEAPEHUI0 U MX peanu3auuu. [lomydeHHble pe3ynbTaThl
MO3BOJIAIOT 3P PEKTUBHO NPOBOAUTD CKUTAHHUE PA3HBIX BUIOB TOIIMBA B IOJJOOHBIX
WIMHIPUYECKUX TOMKAaX KOTJIOB C  PEIIEHWEM aKTyalbHbIX MpoOieM
TEIUIODHEPTETUKH U DKOJIOTUH.

Pa3paboTaHHble HOBbIE TEXHUYECKUE PEUICHUS: KOAKCHAJIbHBIE TBYCBETHbBIC
NOBEPXHOCTU HAarpeBa ¢ BOJHOOOpA3HbIMHM TpyOamH, LWIMHIpPUYECKas TOIKA C
M®C npuponnoro raza u PBII HOBOM KOHCTpYKIIMM MOXHO HMCIOJIb30BATh U B
JIPYTHUX KOTEJIbHBIX arperarax, 4To yJIy4YlIUT UX TEXHUYECKUE XapAKTEPUCTUKH.

/locToBepHOCTH MOJIyYEeHHBIX pe3yibTaToB MOATBEPKAACTCH
CJICAYIOIIMM:

l. mpu mnpoBeAEHUH HCCIECAOBAHUN MCHOJIB30BAIMCH aANpOOMpPOBaHHbBIE
METOJMKH, IOBEPEHHBIE U3MEPUTENBHBIE CpeicTBa, BHECEHHBIE B peecTp ['CU PK;

2. pe3ylnbTaThl  JKCHEPUMEHTOB W  YHUCJIEHHOTO  MOJEIUPOBAHUS
IPOBEPSUINCh M CPAaBHUBAJIUCH C pe3yJibTaTaMH, MPEJCTABICHHBIMH B paboTax
3apyOEKHBIX aBTOPOB;

3. pe3ynbTaThl 00JaAAI0T HEOOXOIUMOM CTENIEHBIO JOCTOBEPHOCTH, TaK KaK
MOATBEPKIAIOTCA CPABHEHUEM PACUETHBIX U 3KCIIEPUMEHTAIIBHBIX TaHHBIX.

Anpobanusi TMOJMy4YeHHBIX pPE3yJbTaTOB HAYYHOTO UCCIEIOBaHMUs Oblia
OpoBeJcHa MPU BBIMOJHEHUU HAYYHO-HCCIIEA0BATEIbCKUX paboT aBTOpOM B
cocTaBe HayyHOU KoMaHabl 1o mpoekTtaM ['d AP14872041 «Pa3paborka u
UCCJIEIOBAHUE HOBBIX (POHTOBBIX yCTpoWMCTB kKamep cropanuss ['TY mus
NOBBIIICHUS  IKOJIOTMYEeCKOr  Oe3omacHOCTM U 3(DPEKTUBHOCTH  pabOThHI
ra3oTypOuHHBIX ycTaHOBOK B Kazaxcrane» m NeAP19680488 «lccnenoanue
3p(PEeKTUBHOCTH U pa3paboTKa  ONTUMAJIbHBIX  CXEMHBIX  PEIIECHUM
KOMOMHHMPOBAHHBIX CHCTEM TEIJIOCHA0XKEHUS C YYETOM HcCIosib30BaHus BUD B



ycnoBusix Kazaxcrana». Pe3ynbraTel paboT 3a@UKCUpOBAH aKTOM BHEAPEHHS OT
npousBoacTBeHHOro npeanpusatus TOO «Ka3koTiocepBucy.

OCHOBHBIE pe3yJIbTaThl JUCCEPTALNOHHON pabOThI OTPAKEHBI B 14 HaAyYHBIX
nyOnukamusax u pokinagax MHTK, B Tom uwmcne: 3 HaydHble CTaThbU B
OTEUYECTBEHHBIX U3aHUAX U3 circka pekoMeH1oBaHHbIX KOKCHBO u B 1 HayuHoI
cratbe Bxomsamiert B 6azy PUHI[; 5 wnayuneix noknazoB B cOOpHHUKax B
MEXIYHAPOJHBIX HAYYHO-TEXHMUYECKUX KOH(EpEeHIM, B TOM YHCIE C OYHBIM
BBICTYIJICHHEM B 3apyOekHOM HaydyHoW KoH(pepenmuu; 3 crarbu (Article) B
KypHallax MHACKCUPYEMbIX B 0a3ze MaHHBIX Scopus ¢ MPOLEHTHJIEM Ha MOMEHT
nyonukamuu 35 % u BbIlIe, a TakKe 2 CTaThU B JPYTUX PELICH3UPYEMBbIX )KypHaIax.
B xauecTBe coaBTOpa pe3ysibTaThl HAYYHO-UCCIIEA0BATENbCKOM NESITEIbBHOCTH ObLIN
3apuxcupoBansl B: 6 Ilatentax PK Ha n300pereHue mo temMatuke KOHCTPYKLUH
BOJOTPENHBIX KOTJIOB.

JIMYHBIA BKJIAJ AaBTOPA COCTOUT:

e B IIOCTAaHOBKE M (POPMYJIHMPOBKE 3a/ay HMCCIECIOBAaHUSA, B MPOBEJACHHUH
JUTEPATYypHOro o0030pa M B TMOUCKE MO TMAaTeHTHbIM 0a3aM KacarouIuxcs
TEXHUYECKUX PELICHUH I BOJOTPENHBIX KOTEIbHBIX arperaTos.;

e B NPOBEJEHUHU pacyeTa C HCHOJIb30BAHHEM IPOrPAMMHOrO KOMILIEKCA
ANSYS Fluent nns npoueccoB mukpodakenbHoro cxuranuss u  Comsol
Multiphysics aJist ucciieoBaHusI BIUSHUS KOJUYECTBA U MOJOXKEHUS TOPETOYHBIX
YCTPOMCTBA HA a3POJUHAMUKY B TOIIKE KOTJA;

e B IPOBEJIECHUU HKCIIEPUMEHTa COBMECTHO C COTPYIHUKAMU Kadeapsbl
«Tennosuepretukay HAO «AYIC um.I'. JlaykeeBay;

e B 00pabOTKE S3KCHEPUMEHTAIbHBIX JaHHBIX W aHaJu3€ pe3yJIbTaTOB
DKCIIEPUMEHTOB;

e B HaNMCAHUU AUCCEPTALIMOHHON PabOTHI.

HuccepranoHHas paboTa BBINOJIHEHA AaBTOPOM B COOTBETCTBHM C
JEHCTBYIOIMMHU TPEOOBaHUAMU OPOpPMIIEHUS, CTPYKTYpPhI U coaepskanus. Pabora
COCTOUT U3 4 OCHOBHBIX Pa3JEjoOB, CIHUCKA YCIOBHBIX 00O3HAYEHU, BBEIICHMUS,
3aKJIFOUYEHMS, CIIMCKA UCITOJIb30BAHHOM JINTEPATYPBI U MPUITOKEHUH.

B mnepBoM pa3gene BBINOJHEH 0030p OOLIEr0 COCTOSIHUSA BOIPOCA
3 PEeKTUBHOCTH BOJOTPEHHBIX KOTJIOB CpeIHEN U Majioil MOIIHOCTU. PaccMoTpeHbl
KOHCTPYKIIMU BOJOTPEHHBIX KOTJOB C YYETOM SKOJOTUYECKUX U TEXHUYECKUX
NOKa3aTelield, a TaKXe NPOAaHAJIU3UPOBAHbl IEPCIEKTHUBHBIE TEXHUYECKUE U
KOHCTPYKTUBHBIE DEIICHMS, HANpPaBJICHHbIE HA YJIY4YIIEHUE XapaKTEPUCTHK
BOJIOTPEHHBIX KOTJIOB. B pe3ynbpTaTe BBISBICHO, YTO HAUOOJIBIINNA TTOTCHIIMAI JIJIst
NOBBIMICHUS A()(PEKTUBHOCTH M IKCIUTyaTAITMOHHOW HAAEKHOCTH O0OpYIOBaHUS
JEMOHCTPUPYIOT ~ CHCTEMBI, OCHOBAaHHBIE HAa  HWHTErPAllMd  JBYCBETHBIX
MOBEPXHOCTEH HarpeBa ¢ BOJHOOOPA3HBIMHU TPyOaMH U IMIIMHAPUYECKUX TOTIOK C
MUKpPO(AKEIbHBIM CKUTAHUEM, a TaKXKe€ C HUCIOJIb30BAaHUEM PEKyNEepPaTHUBHBIX
BO3JIyXOIOA0rpEeBAaTENEH ¢ BOJTHUCTHIMU IJIACTUHAMMU.

Bo BTOpOM pa3zjgesie mpencTaBieHbl AKCIEPUMEHTAIbHBIE HCCIIEI0BAHUS
TEMJI000MEHa U TUPABINYECKOTO COMPOTUBIICHHS TETNIOOOMEHHBIX IOBEPXHOCTEN
korna. OnucaHa SKCIEPUMEHTAIbHAs YCTAHOBKA WM METOJMKA HCCIEIOBaHUs
TEIJI000MEHAa W TUJIPABIMYECKOTO COMPOTHUBJICHUS B BOJHOOOpa3HBIX TpyoOax,



IIPUBEICHBI PE3YJIBTATHI 3TUX UCCIEA0BaHUI. PaccMOTpEHBI METOIMKA U yCTAHOBKA
JUISL UCCJIENAOBAHMS HEU30TEPMUYECKOTO TEUEHHUs, a TaKXKe pe3yJbTaThl
MCCJIEIOBAHMS padOUYMX OBEPXHOCTEN C MIIOCKOBOJIHUCTHIMU MTOBEPXHOCTSAMHU.

Tperuit pa3aesa NOCBAIIEH YMCIECHHOMY HCCIECAOBAHUIO LUIMHIAPUYECKON
TOTIKU BOJOTPEHHOr0 KOTJIA TOMKA C BO3MOKHOCTHIO MUKPO(AKETHHOTO CKUTAHUS
3a CYET YBEJIIMYCHHMS YHUCIA TOPENOYHBIX YCTpoucTB. [IpencraBieno omnucanue
TONOYHOM Kamepbl M TPAHWYHBIX YCJIOBHU JUIsI TPOBEIECHUS BBIYMCIUTEIbHBIX
HKCIIEPUMEHTOB C HCIOJb30BaHUEM IporpaMMHoOro mnakera Ansys Fluent.
IIpuBeneHsl pe3yapTaThl YUCIEHHOTO MOJEIMPOBAHUS IIPOLECCa CKUTaHUS
TOIUIMBA, & TAaK)X€ YHUCICHHOE MCCIEIOBAaHUE BIMSHUS KOJIMYECTBA I'OPEJIOK HA
a’pOIMHaMUYECKUE MapaMeTphl MCIOIb30BaHUEM IporpaMMHoro mnakera Comsol
Multiphysics.

B 4yeTBépTOM pa3sjaese u3N0KEHbI pa3pabOTaHHbIE TEXHUUYECKUE PEILIECHUS U
NATEHThI, IOJYYEHHblE HAa HHUX. PaccMOTpeHbl pa3pabOTaHHbIE BOJOIPEUHBIE
KOTEJIbHBIE YCTAHOBKH U KOHCTPYKLIHUHU 3JIEMEHTOB BOJOIPEUHBIX KOTJIOB, BKIIFOYAS
BO3/IyXOIOJAOIPEBATENN U KOHCTPYKUUSA HUJIMHAPUUECKOU TOKUA ¢ BO3MOKHOCTBIO
MUKPO(DAKEIbHOTO CKUTAHUS 32 CUET YBEIMUYEHHUS YMCIIA TOPEIOYHBIX YCTPOMCTB
JUTSl IPUMEHEHHS B KOTEJIbHBIX YCTaHOBKAX.

3akroueHue 00001IaeT NOJIyYeHHbIE PE3YIIbTaThl UCCIIEI0BAHNS U OCHOBHbBIE
BBIBO/IbI 110 IUCCEPTALIMOHHOM padoTe.

B npwiokeHusX CBEIEHbl KOIHWH OCHOBHBIX ITATEHTOB, KOIMS aKTa
BHEJIPEHUS OT IIPOU3BOJACTBEHHOI'O NPEANPUITHS, OCHOBHBIE OTYETHBIE MAaTEPUAIIBI
pPacu€ToB BOJOTIPENHBIX KOTIIOB.



