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Fig. 2. (a) Streamlines at 5°nose rotation; (b) cavity flow behaviour at 5°nose rotation. [10]

Fig. 3. (a) Streamlines at 10°nose rotation; (b) cavity flow behaviour at 10°nose rotation. [10]
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Fig. 1 1. Surface streamlines and skin-friction coefficient contours on the (top) side and
(bottom) bottom surfaces of the bobeleigh. (a) Reference design. (b) Optimal design.
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HIF 5 5 7R ¥ iF H TR KRR YR iE (TR A
CN201720160767. X —MHEEER 2017-02-22 | sz A # A W IR VEAR B 2 IR
CN201720074219.5 | #wILELFFFEMN AN | 2017-01-21 | EHHA EF | M | AR EEAF

— A F AR B & B n A 77 A
CN201620072289. 2 2016-01-25 | 52 #r A JTNERRE R & IR E]
L
CN201720056953.9 | I TH Rz RIFEMERXE | 2017-01-18 | LA A e RIERE F T
®2 EEHMEATELAFE

HiF 5 7 L 3% T F| KA L gy #IE (FAA) A
DE3840048 Schneegleitgerat 1988-11-28 B #iE BORMET GEB. KUHN EDITH
DE2951884 Bobschlitten 1979-12-21 AR A ADAM OPEL AG
DE2951890 Bobschlitten 1979-12-21 B K ADAM OPEL AG
DE2951893 Bobschlitten 1979-12-21 B A ADAM OPEL AG
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H i 5 P 7L # 3F H TR RA Ly HE (F ) A
DE2951887 Bobschlitten 1979-12-21 B K ADAM OPEL AG
DE4033895 Bobanschubtrainingsgerat 1990-10-25 & B O KAMENZ LARS
DE7936205U BOB 1979-12-21 R HA ADAM OPEL AG
DE7936206U BOB 1979-12-21 R A ADAM OPEL AG
DE7936200U BOB 1979-12-21 R HA ADAM OPEL AG
DE7936207U BOB 1979-12-21 R A ADAM OPEL AG
DE29914525 Vorrichtung f tir Kufen von
1999-08-19 R A PONN MICHAEL

U Rennschlitten, Bobs o.dgl.
DE7936199U BOB 1979-12-21 SR A ADAM OPEL AG
DE7936202U BOB 1979-12-21 5z F #H A ADAM OPEL AG
DE7936198U BOB 1979-12-21 SR T A ADAM OPEL AG
DE2951882 Bobschlitten mit 1979-12-21 AR A ADAM OPEL AG
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¥ iE 5 (ay:l #iE H Sl Y AE (AR A
stroémungsg i nstigen
Verkleidungsteilen
DE7936197U BOB 1979-12-21 S| #r A ADAM OPEL AG
DE10200800
Bob 2008-02-18 & B FISHMAN BORIS
9648
DE20200800
Bob 2008-02-18 SR # A FISHMAN BORIS
2228
DE2507578 RENNBOB 1975-02-21 & B COLETTI GIANFRANCO
Spurweitenverstellung fuer J FR FUCHS INH OTTO U FR
DEF0054343 1923-07-10 & B i
Rennschlitten FUCHS
DE3301825 Sportschlitten 1983-01-20 & BH & iF HAEFTEN KLAUS ENNO VAN
DE3431879 | Verfahren und Vorrichtung zur 1984-08-30 % B iE JANUSCHKOWETZ GERHARD

173




EEREZHEBRAR TN SRS

Gyl

TR

TAIRE

NS

= R

HiE (A A

Erhoéhung der
Startgeschwindigkeit eines

Rodelschlittens

174




SRR ZHEBRALTH IR S

5% X Bk
[1#F, EmA, NF. SEFFREZ AN A FHR R LRI ERAEY
71%,2020, 35(04) : 508-514.
2] 24, FKR. FF. TRUERFLES» ML KFEH
*%,2019,39(03) : 81-87.
(3] T&, EF,IEHE, 24, Bl B3, T2, T5%. F%
MEZsMAeRERBE I % RERKRET FRKF
1%, 2018, 36 (04) : 23-27.
(4] BEF, TE, IFE, F64, B0, T2, TR KEFFTH
BB R R R IE LT e R R E F P A, 2018, 36 (02) < 24-27.
[5] Lopes Alexandre Dias,Alouche Sandra Regina. Two—Man
Bobsled Push Start Analysis. [J]. Journal of human
kinetics, 2016, 50.
[6] Peter Dabnichki. Bobsleigh Performance Characteristics for
Winning DesignlJ]. Procedia Engineering, 2015, 112.
[7] Louis Poirier,Edward P. Lozowski,Sean Maw,Darren J.
Stefanyshyn, Robert I. Thompson. Experimental analysis of ice
friction in the sport of  bobsleighlJ]. Sports
Engineering, 2011, 14(2-4).
[8] Francesco Braghin,Federico Cheli,Mauro Donzelli,Stefano
Melzi,Edoardo Sabbioni. Multi-body model of a bobsleigh:

comparison with experimental datalJ]. Multibody System

175



SRR ZHEBRALTH IR S

Dynamics, 2011,25(2).

[9] SHIMHS, LEE YN, KIMKY. Aerodynamic performance analysis
of a bobsleigh body shape [C] / / Proceedings of the ASME 2015
International Mechanical Engineering Con—gress and
Exposition. Houston: [s. n. ], 2015: 1-6.

[10] Irbe Martins,Gross Karlis Agris,Viba Janis,Cerpinska
Marina. Unveiling ice friction and aerodynamic drag at the
initial stage of sliding on ice: Faster sliding in winter
sports[J]. Tribology International, 2021, 160.

[11] Jansons Ernests,Irbe Marting, Gross Karlis Agris.
Influence of weather conditions on sliding over ice at a
push-start training facilityl[J]. Biotribology, 2021, 25.

[12] Hyeon—Seok Shim, Young—Nam  Lee,Kwang-Yong  Kim.
Optimization of bobsleigh bumper shape to reduce aerodynamic
drag(J]. Journal of Wind Engineering &amp; Industrial
Aerodynamics, 2017, 164.

[13] Harm H. Ubbens, Richard P. Dwight, Andrea
Sciacchitano,Nando Timmer. Some Results on Bobsleigh
Aerodynamics[J]. Procedia Engineering, 2016, 147.

[14] Harun Chowdhury, Bavin Loganathan, Firoz Alam,Hazim Moria.
Aerodynamic Body Position of the Brakeman of a 2-man

Bobsleigh[J]. Procedia Engineering, 2015, 112.

176



SRR ZHEBRALTH IR S

[15] Chowdhury Harun, Loganathan Bavin,Alam Firoz,Moria Hazim.
Aerodynamic Body Position of the Brakeman of a 2-man
BobsleighlJ]. Procedia Engineering,?2015,112.

[16] Harun Chowdhury,Firoz Alam,Stefano Arena, Israt Mustary.
An Experimental Study of Airflow Behaviour around a Standard
2-man Bobsleigh[J]. Procedia Engineering, 2013, 60.

[17] Martin Méssner,Michael Hasler,Kurt Schindelwig,Peter
Kaps, Werner Nachbauer. An approximate simulation model for
initial luge track design[J]. Journal of
Biomechanics, 2011,44 (5).

[18] Albert Pernpeintner, Andreas Winkler. Lessons learned from
the aerodynamic shape development process of a bobsleigh[J].
Procedia Engineering,2010,2(2).

[19] Andreas  Winkler,Albert  Pernpeintner. Automated
aerodynamic optimization of the position and posture of a
bobsleigh crewlJ]. Procedia Engineering,2010,2(2).

[20] Jeffrey Vogwell,José Mar ia Minguez. Damage in a
bobsleigh start track braking system[J]. Engineering Failure
Analysis, 2008, 16 (4).

[21] Dabnichki Peter,Avital Eldad. Influence of the postion of
crew members on aerodynamics performance of two—man

bobsleigh. [J]. Journal of biomechanics, 2006, 39 (15).

177



