
Using of heat transfer intensification by dimples 

at heat recovery system

Sergey Pankratov

Bauman Moscow State Technical University 

(BMSTU)

Piston Engine Department

RUSSIA, MOSCOW

Researcher Links UK-Russia Workshop

Scientific and Technical Grounds of Future 

Low-Carbon Propulsion

19th - 22nd November 2018, Northumbria University at Newcastle, UK



Faculties

• Electronics and Laser Technology

• Fundamental Sciences

• Engineering Technology

• Mechanical Engineering

• Power Engineering

• Robotics and Complex Automation

• Computer Science and Control Systems

• Biomedical Technologies

• Engineering Business and Management

• Military Institute

• Social Sciences and Humanities

• Linguistics

Bauman Moscow State Technical University (BMSTU)

2

In the rankings of Russian universities in technical profile BMSTU always takes first place.

Since 1826

More than 19,000 students

More than 2000 candidates of science (PhD)

More than 320 doctors of science



Piston Engine Department

Center of piston engine technology and special vehicles
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• Combustion and in-cylinder process
Prof. Kavtaradze R.Z.

• Fuel systems
Prof. Grekhov L.V.

• Straight of materials
Prof. Chainov N.D.

• Tribology
Prof. Putintsev S.V.

• Aerodynamics and CFD
Prof. Grishin Yu.A.

• Diesel engine controls
Prof. Markov V.A.

• 0D/1D engine simulation
Prof. Kuleshov A.S.

Research and commercial work

Simulation and experiment



Waste heat recovery
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CFD of heat exchanger flow
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Turbulence model (k-ζ-f)
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Local Heat Fluxes on the Dimpled Surfaces Validation

6

vapor

Experiment by Mityakov V.Y., Mityakov A.V. and 

Sapozhnikov S.Z. [Local heat fluxes on the surfaces of 

dimples, ditches, and cavities/ Mityakov V.Y., 

Mityakov A.V., Sapozhnikov S.Z., Isaev S.A.// 

Thermal Engineering. 2007. V. 54. I. 3. P. 200–203]



Local Heat Fluxes on the Dimpled Surfaces Validation
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experiment CFD
k,

m2/s2

q,

kW/m2
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Experiment by Mityakov V.Y., Mityakov A.V., and Sapozhnikov S.Z. [Local 

heat fluxes on the surfaces of dimples, ditches, and cavities/ 

Mityakov V.Y., Mityakov A.V., Sapozhnikov S.Z., Isaev S.A.// Thermal 

Engineering. 2007. V. 54. I. 3. P. 200–203]
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Dimple shapes

8

Spherical

Oval

Crescent

Crescent

Undimpled wall



Dimples comparison
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Best heat efficiency: oval dimples (2.3x heat transfer increasing).
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Dimples comparison
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Flow at dimpled channel modeling
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Thermoelectric generator
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TEG heat-transfer modeling
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Dimple type
Heat flow to TEG,

kW/cylinder

TEG electric power, 

kW/cylinder
TEG efficiency

Undimpled wall 13.14 0.53 4.01

Spherical 15.26 0.67 4.4

Oval 19.91 1.01 5.08

Crescent 1 19.87 1.01 5.08

Crescent 2 19.83 1.01 5.08

Oval dimples

Undimpled wall
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Thermoelectric generator mounted on middle-speed diesel engine

Thermoelectric generator can increasing middle-speed diesel D500 engine power

at 4 kW/cylinder (48 kW for V12) and decrease fuel consumption at 2.5 g·kW-1h-1.
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Ready to answer your questions
Sergey Pankratov

Bauman Moscow State Technical University 

pankratov.bmstu@gmail.com

Mobile: +7 915 478 00 59

ul. Baumanskaya 2-ya, 5/1, Moscow, 105005

http://www.bmstu.ru/

Researcher Links UK-Russia Workshop

Scientific and Technical Grounds of Future 

Low-Carbon Propulsion

19th - 22nd November 2018, Northumbria University at Newcastle, UK


