YacTH MPOrpaMMbl, TaK M TEXHOJOTUH 00yde- HHHTH JMYHOCTHOTO POCTa» CIEIYIOIIUMH MO-
Hus. Ha ocHoBe copMHpPOBaHHOW MOJIOKU- — IyJIsIMH Ipeanojaraetcs GopMHUpOBaTh PeryJs-
TEJIbHON MOTHBALlMM HA JEATEIBHOCTb B Kaue- THUBHO-AEATEIBHOCTHBIN u OLICHOYHO-
CTBE IPENOJaBaTeNsl U IPABWIBHBIX LIEHHOCT-  Ppe3YJIbTaTUBHBIN KOMIOHEHTHI [IIIVA.

HBIX OPUEHTUPOB B paMKax IUCLUILIUHBI «Tpe-
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PE3YJbTATHI U3MEPEHUH BBIXOJA TOKCUYHBIX BEIECTB U CAXKH
P T'OPEHUM HEOJHOPOHBIX KEPOCHUHO-BO3IYIIIHBIX CMECEA
B JIABOPATOPHBIX YCJIOBUAX
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MEASUREMENTS OUT OF TOXIC SUBSTANCES AND SOOT AT BURNING INHOMOGENEOUS
KEROSENE - AIR MIXTURE IN LABORATORY CONDITIONS

Valiev F.M., Dunaji O.V. (Kazan National Research Technical University named after A.N. Tupolev - KAI, Kazan,
Russian Federation)

This paper present measurements results of kerosene-air mixture (kerosene TS-1) heterogeneity influence to the
output of toxic substances CO, HC, NOx and soot (PTS.). Heterogeneity inlet chamber has been created by a
combination of two homogeneous flows kerosene-air mixtures of varying composition (a1l and «2) with the same
velocity and temperature. The degree of heterogeneity of kerosene-air mixture entering the combustion chamber is
varied from N = 0 (homogeneous mixture) to N = 1 (the maximum possible heterogeneity). Prechamber square section
of 50 mm side is divided by a vertical partition into two equal portions, forming two parallel channels equal in front of
the camera. In each channel at the same distance (100 caliber) from the entrance to the chamber has been set at a
centrifugal atomizer with the same flow rate characteristics. For each channel, at the entrance to the combustion
chamber, there are a mixture of vaporized kerosene and air of different composition. Measurements have been
performed on a model of square ramjet combustor type (50 x 50 mm). Flame stabilization has been carried out by two
recesses arranged symmetrically in the upper and lower walls of the combustion chamber. Set of refrigerated spacers
allow measurements over the entire length of the flame and beyond. Has been carried out measurements for toxic
substances in the square ram type model of combustion chamber (50 x 50 mm). Flame stabilization has been carried
out by two recesses arranged symmetrically in the upper and lower walls of the combustion chamber. Set of
refrigerated spacers allow measurements over the entire length of the flame and beyond. Grounded on samples that has
been gained during combustion has been defined the length of the chamber, the length of the combustion zone, assumed
that all combustion zones are within the chamber.

[IpencraBneHsl pe3yabTaThl HU3MEPEHUI sz - O0ImMii MacCOBBIN pacxo] TOIIUBA
BJIMSIHUSI HEOJHOPOJHOCTA KEPOCUHO-BO3AYII-
HoWi cmecu (kepocuHn TC-1) Ha BBIXOX
tokcnyHbeix BemiectB CO, HC, NOy u caxu
(Cys). HeomnHoponmHocTh Ha BXOJE B Kamepy
co3JaBajiaCh COYETaHHEM [IBYX TOMOTEHHBIX =1 (MakcuManpbHO BO3MOMKHAs HCOOHOPOA-
OJIHOPOJIHBIX TIOTOKOB KEPOCHHO-BO3AYIIHBIX HOCTh, oy =0,5;a5 ;a, =o). B camoii xamepe,

4yepes Kamepy.
CreneHp HEOTHOPOAHOCTH MeHsuIach OoT N

= 0 (onHoposmHas cMech, O, =0, =0y) 10 N

cMmeceil  pasnmuuHoro cocrasa (w1 M 02, o e uMHE, H3MCHCHHE HEOJTHOPOJHOCTH
OMHAKOBOM ~ CKOPOCTH M TEMIEPATYPbl.  GpuI0 €CTECTBEHHBIM, TpYyOHBIM. MacmTab

Crenenb HCOTHOPOAHOCTHU KEPOCHHO-  HeOHOPOAHOCTH OBLI HEeu3MeHHBIM u

BO3/IyIIIHOW CMECH Ha BXOZIC B KAMEPY CTOPaHHS  ompesensics pasMepaMH KaHANOB IIpeaKamep-
OLIEHUBAJIACh 10 BHIOpAaHHOMY IapameTpy: HOTO YJacTKa.

G, -G, IIpeaxaMepHblii  y4acTOK KBaJIpaTHOTO

N =——2, cedeHHs co CTOpoHOol0 50 MM paszené

my BEPTUKAJIBHON IIEPETOPOJKON Ha JIBE paBHBIE

e G'"l " sz - MACCOBBIE PAcXO/bl TOIMBa B 1ACTH, oOpasysd [Ba DaBHBIX IapajselbHBIX

KaHalla Iepe] BXOJOM B Kamepy. B kaxiom
KaKIOM KaHale,
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KaHaJle Ha oauHakoBoM paccrosiauu (100
KaMuOpoB) OT BXOJa B KaMmepy yCTaHaB-
JTUBAJIOCH MO OJTHOM IEHTPOOESIKHOM (OPCYHKE C
OJIMHAKOBBIMH PACXOJHBIMH XapaKTepUCTHUKA-
mu. [lo kaxaoMy KaHaly Ha BXOX B Kamepy
CrOpaHusi TMoJaBajlaCh CMECh HCIApEHHOTO
KEPOCHHA C BO3IYXOM Pa3IMYHOro cocrasa (i
u 052).

V3MepeHusi TOKCUYHBIX BEUIECTB IPOBO-
IWINCh Ha MOJENbHOW KaMepe CropaHus
NpsSIMOTOYHOTO THIA KBaapaTtHoro cedeHus (50
x 50 mm). Crabunu3anus MIaMEHH OCYIIECT-

B/IJIACh  JBYMS ~ HHUIIAMH, CHMMETPHUYHO
pPACIIOJIOKEHHBIMU B BEpPXHEH M  HWXKHEH
CTEHKax KaMephbl CrOpaHus. Ha6op

OXJIQXKIAEMBIX IPOCTAaBOK I103BOJISUI IPOBOIUTH
U3MEpeHus Mo Bcel uinHe (akena IIaMeHd |
3a €ro mnpeienamu.

JlnuHa kaMmepsl ipu oTOope mpod rasa u3
IOPOJYKTOB TOpEHHs BbIOMpalach B 3aBU-
CUMOCTM OT JUIMHBI 30HBl TOPEHUS IIPU
YCJIOBHH, YTOOBI BCSI 30HA TOPEHUSI HAXOJMIIACh

BHYTpU KaMmepbl. Pe3ynbraTel u3MepeHHUs
IIPEACTABJICHBl IIPU  CIEAYIOUX PEKUMHBIX
rnapamerpax:

VIIK 629.7.036.33(075.8)

- CKOpOCTh TIOTOKa CMECH Ha BXOJE B
Kamepy Wyx. = 50 M/c;

- TeMIlepaTypa CMECH Ha BXOJle¢ B Kamepy
Twx. =573 K;

- JaBJCHHE B CMECH Ha BXOJI€ B Kamepy
Py, =1,013-10° Ia;

- o0mmit KO3(pPUIMEHT H30BITKAa BO3TyXa
Ha BXoJie B Kamepy cropanus a = 1,0.

Crenenp HCIap€HHOCTH KEpOCHHA OIpe-
JeNsUlach Ha OCHOBE CHENMalIbHO IOCTaB-
JICHHBIX METOAMYECKHX SKCIIEPUMEHTOB.

Jlia onpenenenus konuentpaunid CO, HC
u NOy B 0TOOpaHHBIX MpoOax MCHOIH30BAIUCH
ra3oBble Xpomarorpagsl.

st OLIEHKHU KOJINYECTBA Caxku
(DpIMHOCTH) B OTpaOOTaBIIMX Ta3ax HCIIOJb-
30Basicd (DUIBTPALIMOHHBIM METOJ, MPHUHSTHIH
ICAO B kauecTBe CTaHIAPTHOTO.

[TonmydeHHble pe3ynbTaThl BbIXOJA TOK-
CHYHBIX BEILECTB U CaXU MOTYT OBITh MCIOJIb-
30BaHbl MPU COBEPIICHCTBOBAHUM (U3UUECKOM
MOJIENM TOpEHUs B  KaMepe  CropaHus
JABUTaTeNiel W  YTOUYHEHHUS OSMIUPUYECKUX
KOHCTaHT IpU pacyérax 00pa3oBaHMs U BBIXOAA
HOPMHPYEMBbIX TOKCUYHBIX BEILECTB U CaXKH.

IMOUCK IIYTENX MOJAEPHU3AIINU T'A3OTYPBMHHON YCTAHOBKH
C TPEXKACKAJITHBIM 'A3OT'EHEPATOPOM U CBOBOJHOM TYPEHHOMN
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APPROACHES TO UPGRADE GAS TURBINE POWER PLANT
WITH A THREE-SPOOL ENGINE CORE AND FREE TURBINE

Kuz'michev V.S., Tkachenko A.Yu., Krupenich I.N., Baturin O.V., Popov G.M. (Samara National Research University,
Samara, Russian Federation)

The article describes the suggestions for upgrading the gas turbine power plant (increasing its effective
efficiency from 36% to 40%) using the computer-aided system ASTRA, covering the conceptual design stage of gas
turbine development. The increase in effective efficiency has been obtained mainly by correcting the flow capacities
thus providing more efficient joint operation of the engine elements. Area values of the characteristic cross-sections of
the engine turbines as well as the angular velocities of engine spools have been corrected with an account to capability

to provide high efficiency of engine elements (using the Smith diagram).

IIpn pemenun 3amauvl  MOJEPHU3ALMHU
razotypounHoii ycranoBku (I'TY) ¢ tpéxkac-
KaJHbIM  Ta30T€HepaTopoM M  CBOOOJHOM
TypOuHON MoOIHOCTRI0O 25 MBT Ha ocHOBe
UCIIOJIb30BAaHUSl TEPMOra30JMHAMHYECKUX MO-
JlelIed  KOHLENTYaJbHOTO YPOBHSI IPOEKTH-

pOBaHMsI CTaBWINCH CIEAYIOUIME OCHOBHBIE
TpeGoBaHUs K MoJepHu3upoBaHHOM ['TY:
o nosebimenne 3¢pexrusaoro KI1/ no 40%
® COXPAaHEHME HCXOJHOTO YPOBHS MOLIHOCTH
Ha BaJly CBOOO/HOW TypOUHBI U TeMIIepaTypbl
rasa nepes TypOMHOH;
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