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0AO «A3ponpuoop-Bocxon» MAKG-2011

AO «Asponpu6op-Bocxon» - 0pHO U3 CTa-

peiwmx npeanpuaTuii Poccun B aBmaum-
OHHOM NPUOOPOCTPOEHUN — OCHOBAHO B 1944r.
Mpennpusatue cneunanuaupyetcs B pa3paboTke
1 BbINYCKE CMCTEM BO3AYLUHbIX CUrHANOB, BbICO-
THO-CKOPOCTHbIX MIH(DOPMALIMOHHBIX KOMMEKCOB,
NPUEMHUKOB BO3AYLUHbIX JaBJIEHNiA, 6apoMeTpu-
YECKUX MEXAHWYECKUX W 3NEKTPOHHbIX BbICOTO-
MepoB, BapUOMETPOB, CUCTEM NPeaynpexaeHuns
0 NpUONMXEHUN 3eMMKW, NapallioTHOW aBTOMa-
TUKM, 6apPO6NOKOB AN KOCMUYECKMX annaparos,
NepPeHOCHbIX U3MepUTeNei AaBNeHus.

Pa3paboTaHO U BHEAPEHO B CEPUItHOE NpOo-
n3BoacTBo 6onee 500 HaMmMeHOBAHUA uM3fe-
NWiA, KOTOpble YCTa- HaBnNMBa-
I0TCS Ha BCEX OTEYeC-
TBEHHbIX Camoferax
KaK rpaX[iaHCKOM, Tak
11 BOEHHOM aBmaLun.

[TpuoputeTHbiMK
paspaboTkamu Ha
npesnpusTUN  SBNSOTCA
MHOTOCYHKLUNOHANbHbIE
YCTPOICTBA, 3aMEHSIOLLME
HECKOMbKO NPubopoB.

B cooTBetcTBUM C €BpO-
nenckumu ctaHaaptamm RVSM
Ha NpeanpuaTMKM paspaboTaHo
U BbINYLLEHO HECKONIbKO MOAM-
(puKauuin MHOrOMYHKLMOHAMb-
HbIX 9NMEKTPOHHbIX BbICOTOMEPOB  Tuna BbBI
Ans 06ecrneyeHns BepTUKaIbHOIO 3LUeN0HMPoBa-
HUS CamOoMeTOB HOBOIO NOKOMEHUS, @ TaKxe Ans
MOJepHu3aumMn 60pTOBOrO 060PYA0BAHUA YXKE
9KCM/TyaTupyeMbIx CamosieToB. 3T BbICOTOMEPDI
1 cucTema BO3AyLWHbIX curHanoB B63-CBC-LM
o6beanHUIM B ce6e (DYHKLMM 3NEKTPOHHOIO
yKasarens TekyLlero 3HayeHus 6apomeTpuyec-
KO BbICOTbI (B (DyTax WM MeTpax), 3afarymka
[AaBfIEHUs HAa YpOBHe a3pofipoma B3fneTa Wiu
nocagku, (OYHKUWUW CUCTEM BO3-

JYWHbIX CUTHAJIOB.

BbICOTA
130m
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bnarofaps BbICOKOW TOYHOCTM 3TWX NPUGOPOB
06ecrneynBaOTCs HOPMbl 3LLIENIOHUPOBAHUA [0
12100 m yepe3 300m. Ha 6a3e aTux npubopoB
CO3/1aHbl 371eKTPOHHbIE Pe3epBHblE MPUGOpPLI U
VHAMKATOPbI, 3aMEHSI10-
LLMe 3NeKTPOMEeXaH!-
YeCcKMe YCTPOICTBA.
Manora6aputHas
KOMOMHUPOBAHHAS
pesepBHas cuctema
BO3/YLUHbIX CUTHANOB
MNKP-CBC no3sgons-
eT 3ame-

HUTb
rpynny peseps-
HbIX MeXaHW4ecKux npuoéopoB
(BbICOTOMED, BAPUOMETP, U3MEPUTENb NPK-
60opHoin ckopocTn 1 yucna M). Cuctema yunTbi-
BAET A3pOAMHAMUYECKMEe MONPaBKM U 3aKOHBbI
hopMupoBaHMs MakcKUManbHOW NPMOOPHON CKO-
POCTW U MAKCUManbHON BEPTUKAIILHOW CKOPOCTU
ans 32 tmnos camoseToB. MoanduumpoBaHHas
cucrema MMNKP-CBC-Al obecneynBaeT WHAWKA-
LIMI0 NPOCTPAHCTBEHHOrO nonoxeHus J1A n mar-
HUTHOrO Kypca. CuCTeMbl YCTaHABMMBAKOTCA Ha
LIEHTPaNIbHOM [0CKE MUNOTOB BCEX HOBbIX FPaXk-
[AHCKUX MaLIMH. HaBuraunoHHO-NOCaA04HbI
uHankatop HMW npenHasHadeH ans WHAMKaLMM
HABUrALMOHHBIX U NOCAA04HbIX NApPaMeTPoB Mo
CuUrHanam, nocTynawwmmM 0T Kommnaekca 60pTo-
BOr0 000pyA0BaHNA.
Co BpeMeHM OCHOBaHWS NPeanpusTue ABNSA-

013
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eTCA [MaBHbIM Pa3paboTYMKOM MPUEMHUKOB
BO34YLWHbIX Aasnenun (MBH) B cTpane. [Ona
Pa3NUYHbIX TUMOB CaMONETOB CO3/aHa NMUHENKa
npubopoB C Pa3HOO6pPA3HbIMU XapaKTepPUCTUKA-
MW. [71aBHbIM HanpasfeHWem pa3paboTok noc-
NeJHUX NeT ABNSETCH CO3JaHNe MHOrOChYHKLM-
OHasbHbIX MPUEMHUKOB BO3AYLUHbIX LABMEHUMN.
[MpuemHuk TBO-40 o6ecneymBaeTr WU3MepeHue
BO3/YLUHO-CKOPOCTHbIX NapamMeTpoB MoneTa,
BK/HO4as CTATUYECKOE U MOJHOEe [aBIIeHus,
yron avaku, yucno M, Tekyllee 3Hade-
HUE MECTHOrO yrna ckonbxeHus. MBJ-
40-2 vmeeT ABa kKaHana ans
BOCNPUATUA CTATM4ECKOr0
AasneHns. Cos3gaHo HoBoe
MOKOJSIeHNe ManorabapuTHbIX
MHOTOMYHKLMOHANbHBIX
npuemMHukos anq J1A pas-
NUYHBIX Knaccos: MBM-
43 - 0N MaHeBPeHHbIX
camoneto u [B[-44
- IS BEPTONETOB.
Mpuemuuku MBMO-
43 ncnonb3yTes B
CUCTEME M3Mepe-
HUS  BO3OYLUHbIX
napametpoB GU
BCI1-35, koTopas
npefjHasHayeHa
AN U3MepeHus,
Bbl4MCIIEHMA "
Bblja4n B GOPTOBbIE ABTOMATUYECKUE CUCTEMbI
UH(OPMALMY O BbICOTHO-CKOPOCTHBIX 1 a3pofu-
HAMWYECKMX napameTpax nosera CamoJeToB.
CucTema cocTomT U3 ABYX ABYXKaHAMbHbIX 6/10-
KOB Bblyucnutenen BBIT, yeTbipex 6110K0B npu-
eMHUKoB-npeo6pasosaresein gasnenuit MMBO v
[BYX [BYXKaHAJIbHbIX MPUEMHUKOB TEMNepaTypbl
3aTOPMOXXEHHOr0 NoToKa Bo3ayxa M1-104M.
OCHOBHbIE AOCTOMHCTBA CUCTEMBI: COKPALLEHME
4ucna N yMeHbLUEHNe pa3Mep0B BbICTYNaKLLMX B
BO3ZYLUHbIA NOTOK 3/IEMEHTOB, a TaKXEe CHUXe-
HUE MacCbl a3POMETPUYECKOr0 060pYLOBaHUS,
4TO 0CO6EHHO BaXKHO NMPU MHOrOKPAaTHOM pesep-
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BUPOBAHUM; MOBbILIEHHAS HAJEXHOCTb; BbICOKAs
CTerneHb YCTONYMBOCTK K OTKAa3aM; YMEHbLUEHNE
NOTPe6HON MOLLHOCTM 060rpesa NPUEMHUKOB
BO3ZYLUHbIX [ABJIEHWUA; paauKanbHOE CHUXXeHue
JNNHBI 1 MacCbl MHEBMOMNPOBOAOB.
Manora6aputHble wrbipesble MB-44 ucnons-
3yl0TCA B HOBOW pa3paboTke CUCTEMbl U3Mepe-
HUS BO3MYLUHbIX MapameTpoB MosieTa BepToneTa
CWBIB-52. Cuctema npeaHasHadYeHa ans onpe-
[eNieHns MofHOro Habopa BO3AYLIHbIX napa-
METpOB M0JieTa BepToseTa U MHPOPMALMOHHOIO
o6ecneyeHnss 6OPTOBLIX CMCTEM W 3KMMaXa Ha
BCex pexumax nonera. Munuartioprocts MB[-44
NPUBOLUT K CHUXEHMIO MOTPEOHOI MOLLHOCTM Ha
o6orpes. [1poTMBOOGIIENEHUTEIBHOE MOKPLITUE
o6Tekarenen npensTCTBYET CKAnaUBaHUIO Braru.
AapoauHamnyeckas KomnoHoBka GUBIIB-52
o6ecrneynBaer BOSMOXHOCTb U3MEPEHNS BO3AYLL-
HbIX MapameTpoB 06bLEKTA NPU MONeTax Brepeg,
Hasag, BOOK, BBEPX W BHU3. YyBCTBUTENbHOCTb
CWBMB-52 no3BonsieT onpenensTb OKOMOHY-

N1eBble CKOPOCTM M DEXWMbl BUCEHNS
noneta, npu 3T0OM 06ecneynBaeTcs
BbICOKA TOYHOCTb W3MEPEHUs YI/0B
aTaku M CKONbXeHus. BCTpoeHHas cuctema
OrPaHNYNTENbHbIX CUTHANIOB MPEAYNPEeXaaeT
3KMNAX 06 OMaCHbIX PeXMMax nosnera 06b-
eKTa npu MPUBNIMKEHUM K MaKCUManbHO
J0NyCTUMON CKOPOCTU, Neperpyske, yrnam
KpeHa 1 TaHraxa. [10CTOMHCTBO CMCTEMbI:
BO3MOXXHOCTb U3MEPEHMUS MaslbIX CKOPOCTEl;
OTCYTCTBUE MHEBMOTPAKTOB 32 CHET COBMELLE-
HMS natymkoB aasnenus u TBJ; noBblleHHas
HagexHocTb. Cuctema 3aluileHa nateHTom PO
1 EBponareHTom.

Manora6aputHas uucoposas CBC-B-1, npeaHa-
3Ha4eHa A MHOPMALMOHHOr0 06ecneyeHuns 60p-
TOBbIX CUCTEM U 3KMNaxa BepToseTa Ka-226Ar.

[Ing HOBbIX CamoJIeTOB, A TaKXe AN 3aMeHbl
aHanoroBbix 60pTOBbIX CBC 6bina paspaboTta-

Ha ManorabaputHas LudpoBas
cuctema CBC-96, cooTBeTCTBY-
foLlas N0 TOYHOCTHBIM XapakTe-
puctukam ARINC 706.

bnok yaaneHHoOro KoHLeHTpa-
Topa curHanoB BYKC npumens-
eTCS B pacmpeaeneHHbIX CucTe-
Max ynpasfieHnsi 06Liecamorer-
HbIM 060pyaoBaHuem (CYOCO).
BYKC npepHasHayeH ans npuema
MHOPMALUM OT PasHbIX BUAOB
[1aTYNKOB, ee 06paboTKM C nocrne-
AyloLLeil nepeaayei pesynbraToB
B CYOCO, a Takxe ana npuema
ynpasnsioLmx komaHg ot CY0CO,
thopmmpoBaHNs 1 Bbifa4M ynpas-
NALWNX BO3AEICTBUA HA YCTPOMC-
TBA U arperarbl CAMOMNETHbIX CUCTEM.

[Ins KOMNNEKCHbIX CUCTEM KOHAMLMOHMPO-
BaHWsA BO3[yxa B CaMO/ETe pa3paboTaHbl BbICOKO-
TOYHbIE WHTENIEKTYaNbHbIE LM)POBbIE AATYMKU
N3MEPEHUs AABNEHUs C DYHKLMen
CurHanu3aumu. [Jatqmku namMepsiot
a06COMIOTHbIE 3HAYEHNA JaBJIEHNA

BO3[yXa MO OAHOMY WAW ABYM
KaHanam 1 aBTOMAaTUYECKU
(POpMMPYIOT 3HAYEHUS BKIIO-
YeHWs peneiHoro curHana
MO BHELUHEMY 3aJaHW0 OT

6noka ynpasne-
HWS NS KOKAOT0
13 KaHanos u
KOMMYTUDYIOT
- COOTBETCTBY-
} =9 IOLLMIE CUTHATTBI
B w Ha 60PTOBbIE YCTPOMCTBA.
Kpome TOro, [BYyXKaHanbHOe YCT-
POICTBO BbIYUCASAET Pa3HULY AaBNeHUi

BO3JyXa MeXAy ABYMs KaHanamu.

OCHOBOIA NpNBOPOB 1 CUCTEM, pa3pabaTbiBae-
MbIX Ha NPEANPUATUM, ABNSKOTCA BbICOKOTOYHbIE
BNOPALIMOHHO-4aCTOTHbIE U NHAYKLMOHHbIE AaT-
YNKN JaBNIEHNS, MAPaMeTPbl KOTOPbIX COOTBETC-
TBYIOT CamMOMy BbICOKOMY MWPOBOMY YPOBHHO.

Ha ux 6ase cosgaHbl
LUMPOBbIE  U3MEpPUTENN

[aBJIeHNs, KOTOPblE MCMOMb3YKTCA B Ka4ecTse
9TanoHOB Ans MOBEPKU NpuOOpPOB AaBNeHns, a
TaKXe [N U3MEpeHus atMoCepHOro Aassie-
HUS HA2 METEOCTAHLMSAX a3ponopToB M CNyX6bl
norogbl.

«Aaponpu6op-Bocxon» npon3BoauT 060pyao-
BaHWE Kak Ans rpaXAaHCcKoW, TaK U 415 BOBHHON
aBmaunn. B coctaBe koHuepHa «ABVOHUKA»
npeanpusTue BbIMOSTHAET 3aKasbl Ang UCTpe6u-
Tenei Cy-30MKK,

Cy-30MKW, Mur-29, Cy-35 n gpyrux camone-
TOB U BEPTOJIETOB.

[peanpusatue ycnewHo COTPYAHNYAET C aBUa-
ctpoutensHeiMm  chupmamu  GLUA, Tepmanuu,
@®paHuun, BenukobputaHum, WHaum, Kutas.
Mo NWUUEH3NOHHOMY COrNaLIeHUi0 0CBaNUBAETCA
BbIMYCK 60PTOBOr0 060pyA0BaHUA 4N1S caMmoneTa

CY-30MKW Ha npennpustusx MHAMACKOIA KOp-
nopauun Hindustan Aeronautic Limited. L AKO

Aeropribor-Voskhod JSC MAKS-2011

he Aeropribor-Voskhod joint stock com-

pany was set up in 1944. It is a specialist
in developing and producing air data systems,
flight environment data systems, pitot static
tubes, mechanical and electronic pressure
altimeters, vertical speed indicators, ground
proximity warning systems, parachute auto-
matics, spacecraft barometric units and man-
portable pressure instruments.

Over 500 instruments fitting all Russian
military and commercial aircraft have been
developed and productionised.

The company has given priority to develop-
ment of multifunction devices ousting several
instruments at once.

Under European RVSM standards, the com-
pany has developed and produced several
variants of VBE multifunction electronic altim-

eter to ensure vertical separation of new-
generation planes and to ensure modernisa-
tion of in-service aircraft. The altimeters
and VBE-SVS-TsM air data system have
embodied the capabilities of the pres-

sure altitude indicator ranged in feet or

metres, OFE select panel and air data

system, thus ensuring 300-m vertical

separation up to an altitude of 12,100

m. The altimeters and VBE-SVS-TsM air

data system have served the basis for

deriving electronic backup instruments

and indicators that have ousted needle-

type legacy instruments.

The PPKR-SVS compact combined
backup air data system replaces a group
of backup mechanic instruments — the
altimeter, vertical speed indicator (VSI),
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and IAS and Mach indicators.
The system regards position
error corrections as well
as a manner of deriving
maximum IAS and maxi-
mum vertical speed for
aircraft of 32 types. The
modified PPKR-SVS-AG
system shows the spatial
position of the aircraft and
its magnetic course. The sys-
tems are installed on the cen-
tral instrument panel on the
flight-deck of all advanced
commercial aircraft. The NPI
navigation and landing indi-
cator is designed
to display
navigation
and land-
ing param-
eters based on the

signals fed by the avionics suite.

Since its inception, the company
has been Russia’s major developer of pitot
static probes. A range of instruments with var-
ious characteristics has been developed to fit
various planes. The efforts have been aimed at
developing multifunctional pitot static probes
of late. The PVD-40 multifunction pitot static
probe measures air data, including static and
total pressure, angle of attack, Mach number
and local yaw value. The PVD-40-2 probe has
two static pressure channels. A new gen-
eration of compact multifunction probes has
been designed recently to fit aircraft in vari-
ous classes. The probes in question include
the PVD-43 for manoeuvrable planes and the
PVD-44 for helicopters.

The PVD-43 probe is used as part of the
SIVSP-35 air data system designed to gauge,
calculate and feed air data and aerodynamic
parameters to the onboard automatic sys-
tems.

The system comprises two VVP twin-chan-
nel computer blocks, four PPVD converter-
fitted pitot-static probes and two P-104M

W @B

16

twin-channel stagnated air flow temperature
pickups.

The strengths of the system include a
reduced number and size of components
protruding into the air flow; reduced weight
of the aerometric equipment, which is espe-
cially important in case of multiple redundan-
cy; enhanced reliability; high fail resistance;
reduced power consumption for the heating of
pitot static probes, and a drastic reduction in
the length and weight of the air tubes.

The PVD-44 small-size pin pitot static probe
is used as part of the advanced SIVPV-52
helicopter air data system. The system is
designed to gauge the whole set of a helicop-
ter’s flight parameters and provide informa-
tion support to the onboard systems and crew
in all flight modes. The miniature dimensions

of the PVD-44 leads to a reduction

in power consumption required

for heating. The anti-icing coat-

4 ing of the fairings prevents the
accumulation of moisture. The

» SIVPV-52’s aerodynamic config-
uration ensures measurement of

an aircraft’s air data when flying
forwards, rearwards, sideways,
upwards or downwards. The
SIVPV-52’s sensitivity enables it

to measure near-zero speed and

$ hovering modes of the helicop-

ter, while offering high accuracy

of angle of attack and yaw angle

: measurements. The integral danger-
ous modes avoidance system alerts
.~ the crew to dangerous flight modes
when the machine is close to exceeding
its speed, g-load, roll and pitch limits.

The system’s strengths include ability to
measure low speed, lack of air ducts due to

the combining of pressure pickups and pitot

static probes, and enhanced reliability. The

system has been patented in the Russian

Federation and European Union.

The SVS-V-1 compact air data system
is designed
to  provide
information
support to

the  systems

and crew of the

Ka-226AG heli-
copter.
The SVS-96

compact digital
system, which
precision is
compliant with

the ARINC 706

standard, has

been developed
to fit advanced planes
and replace analogue air
data systems.
The BUKS remote signal concentrator
unit is used as part of general airborne
equipment distributed control systems. The
BUKS is designed to receive data from vari-
ous types of sensors, process it and feed
the results to the airborne equipment control
systems as well as receive control commands
from the airborne equipment control systems
and generate and issue control responses to
the devices of airborne systems.

The company has developed smart digital
pressure gauges with alarm to fit integrated
aircraft air conditioning systems. The gaug-
es measure absolute air pressure values by
means of one or two channels, automatically
generate actuation value of relay signal set
by external control unit for each channel and
send such signals to onboard devices. In
addition, the two-channel device calculates
the air pressure difference between the two
channels.

The instruments and systems developed
by the company are based on high-precision
vibration-frequency and induction pressure
sensors, whose parameters meet the most
stringent international standards. They have
been used to develop digital pressure sen-
sors used as standards to check pressure
pickups and to gauge atmospheric pressure by
weather stations of airports and meteorologi-
cal services.

The equipment from Aeropribor-Voskhod is
designed for both commercial and military air-
craft. Being part of the Avionika corporation,
the company manufactures instruments to fit
the Su-30MKK, Su-30MKI, Su-35 and MiG-29
fighters and other fixed-wing and rotary-wing
aircraft.

The company has been cooperating with
US, German, French, British, Indian and
Chinese aircraft manufacturers successfully.
Indian corporation Hindustan Aeronautic
Limited is productionising its avionics to fit
the Su-30MKI fighter under a license produc-
tion agreement. IX@)
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