33

DOI: 10.58168/ScTrRea2025 33-36
VIIK 62-52

INFLUENCE OF DESIGN FEATURES OF TURBOCHARGERS ON THEIR
OPERATING PARAMETERS: TEST RESULTS ON THE BENCH
BJIMIHUE KOHCTPYKTUBHBIX OCOBEHHOCTEM
TYPBOKOMIIPECCOPOB HA UX OKCIUTYATAIMOHHBIE ITAPAMETPBI:
PE3YJIbTATHI UCITBITAHU HA CTEH/E

JleHnCceHKO A.A., cryneut Denisenko A.A., student of master
MarucTpaTyphl, OI'bOY BO courses, «Voronezh State University of
«Boponexckuit rocyaapcTBennbiii  Forestry and Technologies named after

JgecotexHnyeckuii  yamBepcuter wum. G. F. Morozov», VVoronezh, Russia.

I'. ®. Mopo3oBa», Boponex, Poccus.

MaxkaakoBa E.A., nokrop ¢uron. Maklakova E.A., Doctor of Philology
Hayk, mpodeccop, DPI'BOY  BO Professor, «Voronezh State University
«Boponexckuii rocynapcrBennbiii  Of Forestry and Technologies named
JeCOTEXHUYeCKUi  yHuBepcuteT wum. after G. F. Morozov», Voronezh,

['.®. Mopo3oBay», Boponex, Poccus. Russia.

Abstract: Turbochargers are key components in gas compression systems,
providing increased pressure and efficiency for various industrial processes. Their
design features significantly impact operational parameters such as efficiency,
performance, and reliability. This study focuses on analyzing the influence of various
design features of turbochargers on their working characteristics, utilizing
experimental data obtained from specialized test rigs.
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AnHoTauus: TypOokoMmmpeccopsl SBISIOTCS KIIOUYEBBIMA KOMIIOHEHTAMHU B
CHCTeMax C)KaTus Tasza, oOecrnedyuBasl TOBBINICHUE AaBleHHS U 3(P()EKTUBHOCTH

Pa3JIMYHBIX IIPOMBIINUICHHBIX IIPOLICCCOB. Hx KOHCTPYKTHUBHBIC 0COOCHHOCTH
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3aMETHO BJIMSIOT Ha JKCIUTyaTallUOHHBIE IMapaMeTphbl, Takue Kak 3(P(EKTUBHOCTD,
MPOU3BOJUTENBLHOCT, W HAAEXKHOCTh. HacTosimee wucciieqoBaHue MOCBSLIEHO
aHaJU3y BIUSHUS PA3IMYHBIX KOHCTPYKTUBHBIX OCOOCHHOCTEH TypOOKOMIIPECCOPOB
Ha uX pabouue XapaKTEPUCTUKHU, HCIOJIb30BAHUIO HKCIEPUMEHTAIbHBIX JaHHBIX,
MOJTyYEHHBIX Ha CIEUATU3UPOBAHHBIX CTCHAX.

KiioueBble ciioBa: TypOOKOMIIPECCOPHI, KOHCTPYKTUBHBIE OCOOEHHOCTH,
AKCIUTyaTallUOHHBIE MapaMeTpPhbl, CUCTEMbl CXKATHs ra3a, TEOMETPHs COIlIa, CUCTeMa

yIpaBIEHUS.

With increasing demands for performance and environmental sustainability in
engineering, there is a constant improvement in compression systems, among which
turbochargers hold a special place. The key factors determining their efficiency are
the design of the impeller, flow formation and control, as well as the materials used in
production. Research shows that design upgrades can lead to significant reductions in
losses and improvements in overall system performance.

To study the impact of design features on operational parameters, testing was
conducted on a test bench where various parameters of turbocharger designs were
altered, such as the shape and size of the impeller, nozzle geometry, and control
system. We used the following parameters to evaluate performance: efficiency
coefficient, rotational speed, inlet and outlet temperature, and noise level.

The tests showed that changes in the design of the turbocharger's impeller
significantly affect its characteristics. For example, increasing the diameter of the
impeller by 10% achieved a 15% increase in the efficiency coefficient. Similarly,
optimizing nozzle geometry led to reduced levels of turbulence and decreased friction
losses, which also contributed to improved overall efficiency.

Particular attention should be paid to the materials used for key component
manufacturing. Carbon fiber-based composites combined with high thermal
conductivity alloys, such as nickel or aluminum, significantly improved the thermal

and mechanical stability of the elements, which in turn positively impacted the
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reliability and durability of turbocharger operation.

The test results confirm that the design features of turbochargers directly
influence their operational parameters. Understanding these relationships creates
opportunities for developing more efficient and reliable compression systems. It is
recommended to continue research in this area with an emphasis on the impact of

new materials and technologies on turbocharger performance.
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