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Abstract - Now development of Maglev transport
has reached its practical application. Therefore, one of
the most important question is determination of the
area of effective application of Maglev transport
systems. Resistance forces acting on the train largely
determine its is calculation of these forces technical and
economic parameters. The main task of this work.
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I. INTRODUCTION

At the present time the most important is the
commercial applicability of maglev transport. Correct
methods of an estimation of resistance forces allow to
determine areas of effective application of such systems
and to optimize their parameters depending on operation
conditions.

II. STATEMENT OF THE PROBLEM

Tests results of tests of various maglev trains have
shown, that both electrodynamic and aerodynamic
resistance forces depend on the length of a train.
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The executed calculations have allowed to find
dependences of electrodynamic and aerodynamic
resistance forces on the movement speed and the length of
train (as an example of the train of system "Transmag""
is considered).

III. MATHEMATICAL MODEL

According to [1-2], the electrodynamic resistance to
movement of the Maglev-train of system "Transmag" is
determined by the expression:
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8 - is a number of superconducting magnets
in a car "Transmag";

| 4 - is a speed of movement of a train [m/s];

V. - is a some characteristic value, v_=13,9
[m/s];

n, - is the number of cars in a train of system
"Transmag".

g System "Transmag" it is developed in Institute of Transport systems
and Technologies of the National Academy of sciences of Ukraine [8]
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With the account of [3-7] the expression for

calculation of aerodynamic resistance force to movement
of a train of system "Transmag" takes the following form:
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where

Sfr. -tunnel factor, depending on the length of
the tunnel and the train’s configuration:

Sra =1,22+40,07*n,, 3)
where
n,, - is the number of cars in a train of
system "Transmag";
Ay -is an factor of aerodynamic
resistance of an air gap, ﬂ,p =0,004;
2endsek . .
wie -1s a factor of aerodynamic resistance
for a train with two cars;
ki - is a specific size of a gain of factor
of aerodynamic resistance for a train
Im of its length, k,,, = 0,013;
O, - is a factor of aerodynamic resistance

in a gap between the train and track
depending on the length of the train
(Fig. 1);

) b - length of the train [m];

g

Qg -is factor of frontal and lateral

aerodynamic resistance of a train
depending on its length (Fig.1),
Qip Ty = 0,132°

V -is a speed of movement of a train of
system "Transmag" [km/h];
AV - is an additional speed which takes into

account the presence of a wind:
- in the tunnel: AV =0 [km/h];
- on an open site: pV =15 [km/h].

L,,.0ex -18 the length of a train of system

"Transmag" consisting only from 2
cars:

Lyenaser =2 Ly =2%28 =56 [m] (4)

where
L - is the length of one section of a train
of system "Transmag", L}, = 28 [m].

S -1is a cross-section section of an air gap

between the car and the track,
determined from expression:

2
Sp = Wcar *hair [m ] (5)
where
W., -1s a width of the car of system
"Transmag", W, =2,9 [m];
h,, - is a height of an air gap between the

car of system "Transmag" and track.
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Fig. 1 Dependence of the factor of an aecrodynamic resistance on the length of a train "Transmag"

IV. INITIAL DATA

As the varying parameters, the speed of a train within
the limits 25-500 km/h and the number of cars in a train (2-

10) were considered.

airdendsek

Wx"'~127.99%

von Wy

V. CALCULATION RESULTS

The calculation results are presented in Fig. 2-4.
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Fig.4 Total aerodynamic resistance and electrodynamic resistance

VI. CONCLUSIONS

The executed calculations have shown that

= the maximal value of electrodynamic resistance is
observed at the speed of 50 km/h;

= the electrodynamic resistance is in a direct ratio to
the number of superconducting magnets in the
train ;

= for the speed over 50 km/h, the electrodynamic
resistance decreases with the speed;

= aerodynamic resistance increases proportionally
to a square of the length and speed of a train.

REFERENCES

[1] Murai, T., Yoshioka, H., Iwamatsu, M., Sawada, K.: Optimized

design of 8-figure null-flux coils in EDS. MAGLEV’2002, 17th
International Conference on Magnetically Levitated Systems and
Linear Drives, September 3-5, 2002 Lausanne, Switzerland

J.L. He, D.M. Rote, H.T. Coffey, Electrodynamic Forces of the Cross-
Connected Figure-Eight Null-Flux Coil Suspension System. 13th
International Conference on Magnetically Levitated Systems and
Linear Drivers, May 19- 21, 1993 Argonne, Illinois, USA, p.64-70

—_

—

[}

[3] Yamanashi Maglev test line (Broschiire). Center Japan Railway

Company, Railway Technical Research Institute, 1999

Osada, Y., Gotou, H., Sawada, K., Okumuda, F.: Outline of
Yamanashi Maglev Test Line and Test Schedule. 15th International
Conference on Magnetically Levitated Systems and Linear Drivers,
12-15 April, 1998, Yamanashi, Japan, p.50-55

Mnich, P., Stephan, A., Fritz, E.,: Systemvergleich TRANSRAPID
und ISE 3 Fahrdynamik und Energiebedarf (Kurzfassung). Institut fiir
Bahntechnik GmbH an der Technischen Universitat Berlin, Bericht
Nr.: 97/BeB/67, 12. Mai 1997

Wende, Dietrich: Lehrbrief zur Vorlesung , Fahrdynamik des
Schienenverkehrs*, Kapitel 2: Widerstandskréfte, Dresden 1992
Minakami, M., McDonald, M.: A Basic Developmental Scenario for
the Maglev Highway — Maglev Highway as the Future of Transport—
MAGLEV’2002, 17th International Conference on Magnetically
Levitated Systems and Linear Drives, September 3-5, 2002 Lausanne,
Switzerland

0. A. PRYKHODKO, O. B. POLEVOY, A. V. MENDDRIY: On the
calculation of aerodynamic characteristics of high-speed ground
vehicles on the base of three-dimensional navier-stokes equations.
18" International Conference on Magnetically Levitated Systems and
Linear Drivers, 26-28 October, 2004, Shanghai, China, p.575-583



	Determination of Electrodynamic and Aerodynamic Resistance for Maglev Train with an Electrodynamic Suspension System.pdf

