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reluctance motor driver for elevator door 

 
 

Abstract. In this study, an electromagnetic design of double sided linear switched reluctance motor (LSRM) is presented. It has been designed for 
driving an elevator door. The motor has tree phase and 6/4 poles. The motor’s magnetic analysis was done as a 3 dimensional model. The 
parameters like magnetic forces, magnetic flux regarding to rotor positions and motor excitation currents were obtained statically with help of the 
finite element methods and Ansoft Maxwell 13.0 software. The motor’s physical sizes were obtained as mathematically.  
 
Streszczenie.  Przedstawiono projekt dwustronnego liniowego silnika reluktancyjnego przystosowanego do obsługi drzwi windy. Wykorzystując 
metodę elementu skończonego i program Ansoft Maxwell obliczono siłę magnetyczną, strumień magnetyczny dla różnych położeń wirnika oraz prąd 
zasilający. (Projekt i analiza dwustronnego silnika reluktancyjnego przystosowanego do obsługi drzwi windy). 
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Introduction 

To In the places where there has been a heavy traffic 
jam over elevators, subways, and trains, the automatic 
sliding door systems must be opened as comfortable and 
must be prevented unauthorized entering because of 
security reasons. Opening and closing time of automatic 
door systems will significantly affect waiting time of 
passengers. Besides, having the advantage of heat saving 
in winters, it also has the advantage of letting only the 
authorized staff into such working areas. The performance 
of these systems depends on the performance of the driver 
and the structure of the motor used to drive the door 
mechanism. 

The simple structure of LSRMs provides high pushing-
pulling force with the low cost, speed gaining and sensitive 
position control [1]-[3] Because of these features; it will 
significantly raise the performance of the door mechanism 
in the use of automatic doors.  

However, as the sliding door systems are not standard, 
it obliges people whom design motors to do an optimum 
door drive motor which would force the door by pulling.  

There are a lot of studies in literature about modeling, 
analysis and design of the rotary switched reluctance motor 
(RSRM), although there is paucity on linear switched 
reluctance motors (LSRMs). Two distinctive configurations 
have been proposed as transverse and longitudinal flux 
LSRM in the literature. However, designing these LSRMs 
are not described in detail, calculation of the magnetic 
characteristics of the motor is covered extensively in 
literature [1]-[6], [7]-[9], [12], [15]. Tarimer and et al., 
designed and analyzed a 1 kilo Watts longitudinal flux 
permanent magnet linear synchronous generator in 
electromagnetic way [10]. They inferred that magnetic 
parameters which define generator characteristics have 
been obtained accordance with the required needs. 

The force to be applied to the elevator doors has been 
accepted in different standards values according to 
countries. The door standards make the drive force to be 
applied to the door be kept in designated boundaries. 

In this study, a LSRM which can be used in an elevator 
door, and which can be directly driven has been designed 
and magnetic analyses of this motor have been done. The 
motor is fixed to the valve and can make the door to move 
without a belt, pulley or a reducer. In the first phase of this 
design power of the motor is assigned as 0.15 HP. 
Therefore it was estimated that the designed LSRM to 
produce a pulling force of 250 N in x-axis (horizontal axis). 
This value is sufficient to drive the door directly for the 

elevator door used in this study and it is appropriate for 
Turkish standards [13]-[14]. 

According to the estimated basic parameters, physical 
size of the motor was calculated analytically [4]. The three 
dimensional model of the motor was visualized by using 
computer aided design (CAD) programs towards the results 
gained. The magnetic analyses of the motor which give the 
physical size have been done. As known many 
electromagnetic analyzing software are being used in such 
these applications [5]-[6]. The software used in this study 
makes static magnetic analysis with the finite element 
method.  
 

Automatic door drive 
The movement in today’s automatic door system comes 

true with a motor which makes the circular movement and a 
mechanism installed with the belt system moved by this 
motor. The belt and the gear system can be easily 
corrupted and deformed by time. Since the motors do 
circular movement, there would be a vibration in such 
systems. Furthermore, in these systems the work should be 
done fast and correctly. The instruments used should be 
durable, moving parts and the elements used should be 
less and the maintenance requirement of the system should 
be very low.  

Because of simplicity of controlling the DC motors and 
to be able actuate them with analogue circuit elements led 
DC motors to be used widely even today. Therefore they 
constitute a crucial place in industry. Alike a DC motor is 
usually used in trains, subways, elevators and surgery room 
doors. However, since mechanic parts such as brushes and 
collectors have high failure rate these motors can't be used 
in environments which probably have explosion risks. 
Because of the speed reaction is slow and they can't be 
used in high speed applications. As result of these, the uses 
of DC motors are limited. Especially the brush and collector 
maintenance which need most frequently are very vital in 
door slide applications. Besides, since DC motor even 
draws high currents while the elevator is in off position, this 
can be seen as another disadvantage. The DC motors are 
preferred solely for those applications where high torque is 
needed during the first movement (elevator-off). 

LSR motors showed a rapid improvement with help of 
semiconductor technology. Since the speed control range is 
very large, these motors have found a widespread area of 
use. They draw a considerable interest in the consumer-
wise and industrial applications since they have simple 
structure, cost and maintenance need [11]. As an 
alternative to other AC and DC motors, they took place 
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many practical fields in movement control systems. Higher 
efficiency in the LSRM which can be controlled with an 
appropriate converter circuit and driving system can be 
gained rather than the other electric motors [7]. The number 
of the rotor pole is different than the number of stator poles 
of these motors and they are brushless DC motors without 
having any windings in their rotors. 

 
Fig.1. Block diagram of elevator door’s driving 

 
LSR Motors are still being developed and put into effect 

to many applications like elevators and automatic doors 
which require linear movement [8]. The structure of LSRM 
is seen in Figure 2, this structure is same with a SRM which 
moves as rotational. 

 

 
Fig.2. Structure of a Linear Switched Reluctance Motor 
 
 Stator poles turn into a big electromagnet when a phase 
windings in LSRM is energized. The stator poles which turn 
into electromagnet pull the nearest rotor poles to 
themselves with an apparent torque. The movement 
composed continues until the armature poles which were 
separated at the beginning come to an aligned position. 
When the rotor pole comes to an aligned position, rotor 
movement finishes if the energy of this phase isn’t cut and 
next phase wouldn’t be energized [9]. The armature torque 
is bound to the direction of the flux applied to the stator 
windings, since the magnetizing force of the iron used in the 
motor poles is independent of the magnetic flux. 
 
Linear Switched Reluctance Motor design 

Since switched reluctance motors have salient poles in 
its stator and rotor, they are assumed as simple motors. 
The aligned poles of the stator windings are connected 
parallel to each other in this design. The ones placed as 
side by side on the same stator core are connected as 
series. The stator and the rotor in this motor are composed 
as having one side siliceous. However, there aren’t any 
windings or magnet material in the rotor.  

Even though LSRMs are designed as with different 
poles and winding structures in literature, it has been 
presented that rotor consists of four salient poles and stator 
consists of six salient poles for driving door of an elevator in 
this study. Thus, the number of the switched elements 
which increase directly proportional with the phase number 
of the motor is kept at minimum; this is necessary for 
controlling the circuit [12]. The basic parameters of the 
design of linear switched reluctance motor for the drive of 
an elevator are given in Table 1. 

 
Table 1. Basic design values of LSR Motor 

Design Parameter Value 
Power 0,15 HP 

Nominal Current 5 A 
Nominal Force 250 N 

 
 According to the values given above, the applied 
magneto motor force (MMF) for each phase winding of the 
motor is calculated with the Equation 1; 
 

(1)                    g s rF F F F    
 

where, F shows the total motor magneto force for each 
phase. The terms Fg, Fs and Fr respectively show force 
gradient in air gap, force gradient in stator core and force 
gradient in rotor core. 
 Magnetic field strength can be found with the help of 
Equation 2 ; 
 
(2)               f g g s s r rF T i H l H l H l       

 
where, Tf shows number of turn for each phase winding, i 
shows the current in the winding. Terms Hg , Hs  , Hr , lg , 
ls , lr  show respectively magnetic field strength and flux 
way length in air gap, stator core and armature core.   
Total flux produced in LSR motor’s stator is written like this; 
 

(3)                  s s s( i,x ) B ( i,x ).A   
 

where, Bs(i,x) gives stator pole flux density while passing 
current (I) and standing in x position; As gives stator pole 
across. 
By using Equation 3 flux density is found. Magnetic field 
strengths (H) are obtained from the B-H characteristic curve 
of the metals used in cores. The reluctance of the motor is 
calculated with the Equation 4; with the help of stator poles, 
armature poles and magnetic field strengths obtained for 
the airspace. 
 

(4)                                     
H.l


   

 

Inductance of a phase is found out by using total magnetic 
flux ways in Equation 5. 
 

(5)   
fT

L( i,x ) L( i,x ) . ( i,x )
i

    

By evaluating the results obtained with the analytic 
calculations related to the geometric dimensions of the 
motor various enhancements can be done in order to 
increase the performance on these dimensions. 

 
Magnetic analyses of LSR Motor 

Aligned location of the motor windings to two different 
stator structures is shown in Figure 3. Stator is over 
opposite with respect to armature and minimum reluctance 
is shown. In this case if “y” windings are energized, stator 
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will move towards right side as a carrier. If a movement to 
the other side is desired, “z” windings should be energized. 

 

 
Fig.3. The placement of the stator windings of the LSRM 

 
Stator and armature is designed with the steel material 

in Steel 1010 characteristic. The B-H curve of the Steel 
1010 material is given in Figure 4. The outer part of the 
model is assigned as air by using copper in the stator 
windings. 
 

 
Fig.4. Steel 1010 BH Curve 
 

The appropriate mechanical and electrical parameters 
for designing the motor are given in Table 2. The motor has 
been visualized as 3 dimensional upon these parameters. 
 
Table 2. Basic design values of LSR Motor 

Design Parameter Value 
Number of Phase 3 
Stator Pole Width 20 mm 
Stator Pole Gap 23 mm 

Stator Pole Height 26 mm 
Stator Pole Depth 60 mm 
Rotor Pole Width 23 mm 

Rotor Depth 60 mm 
Total Length 235 mm 
Total Width 118 mm 

Airspace 0,6 mm 
The type of the steel Steel 1010 

  

 
Fig.5. 3-d model of the LSR motor 

The 3-d figure of the motor as been drawn with a 
computer aided design software, and it is shown in Figure 
5. The designed motor is transmitted to the simulation 
phase with software. The induced electro magnetic torque, 
magnetic flux and magnetic flux with flux density, magnetic 
flux with flux density vectors are obtained for this design. 
The obtained values are non-linear functions because they 
are changed according to the location of the rotor and flux. 
So, the best method to get the performance analyses of the 
motor is finite elements analyses. The magnetic analyses 
were done of the 3-d model of the motor and simulation. It 
can be seen that the finite elements surface of 3-d model of 
the motor in Figure 6. 
 

 
Fig.6. 3-d view of LSRM 
 

The variables in the magnetic analyses of the motor are 
the location of the armature and winding currents. The 
software composes the finite elements surface of the motor 
depending upon the location of the armature and then 
calculates the basic outlet parameters like phase 
inductions, moment, force, magnetic flux and flux density. In 
Figure 7 and Figure 8 aligned magnetic flux density and 
unaligned magnetic flux density is respectively given. 
 

 
Fig.7. The magnetic flux density at aligned position 

 

 
 
Fig.8. The magnetic flux density at unaligned position 
 
 The most important characteristic curves of the LSRMs 
are armature position-force and winding current-induction 
alternation. In Table 3 and Figure 9 inductance change and 
inductance matrix between phases in aligned and unaligned 
position of the magnetic analyzed motor is respectively 
given. 
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Position 
(mm) 

1A 2A 3A 4A 5A 6A 7A 8A 

Unaligned (0) 1.46 1.46 1.46 1.47 1.47 1.47 1.47 1.47 

5 1.53 1.53 1.53 1.54 1.54 1.54 1.54 1.54 

10 1.97 1.98 1.98 1.98 1.99 1.98 1.99 1.98 

15 4.34 4.38 4.35 4.19 3.95 3.70 3.36 3.18 

20 6.66 6.79 6.72 6.37 5.90 5.34 4.86 4.41 

25 8.87 9.02 8.77 8.20 7.43 6.66 5.99 5.41 

30 10.83 10.93 10.33 9.31 8.20 7.28 6.46 5.83 

Aligned (32.5) 11.20 11.25 10.55 9.41 8.28 7.31 6.50 5.85 

35 10.83 10.93 10.33 9.31 8.20 7.28 6.46 5.83 

40 8.87 9.02 8.77 8.20 7.43 6.66 5.99 5.41 

45 6.66 6.79 6.72 6.37 5.90 5.34 4.86 4.41 

50 4.34 4.38 4.35 4.19 3.95 3.70 3.36 3.18 

55 1.97 1.98 1.98 1.98 1.99 1.98 1.99 1.98 

60 1.53 1.53 1.53 1.54 1.54 1.54 1.54 1.54 

Unaligned(65) 1.46 1.46 1.46 1.47 1.47 1.47 1.47 1.47 

 

 
Fig.9. Inductance change 
 
 During the magnetic analyzing of the motor designed, 8 
A current is applied. In this case, the force obtained in the 
state of armature is given as Newton in Figure 10. The 
graphic in the figure shows the force alteration of the stator 
and armature from the total detached status to the 
coincident status. 
 

 
Fig.10. Rotor position-force change 
 
Conclusion 

The static characteristics are obtained from this 
analysis. It is obvious that the performance gained from the 
designed linear switched reluctance motor is suitable to use 
as providing elevator door drive. Besides, by making LSRM 
in different power and positions, this design can be 
recommended for practical use which requires different 
linear movements. 

In this study, design of a linear switched reluctance motor 
used instead of classical brush DC motor for elevator door 
driving and the magnetic analyses were carried out. Force 
and inductance variables of the magnetic circuit in detached 
and coincident positions were obtained with the finite 
elements method. As a result of the performed magnetic 
analyses it is obvious that the desired outlet gravity was 
attained. In this case, the result that design of a linear 
switched motor can fulfill the needs of an elevator door is 
inferred. 
 

This study is under the supervision and support of 
00401.STZ.2009-1 coded SANTEZ project by Ministry of 
Industry and Trade with EMSA Automation. 
 

REFERENCES 
[1] H. Sun Lim, R. Krishnan, and N. S. Lobo, “Design and Control 

of a Linear Propulsion System for an Elevator Using Linear 
Switched Reluctance Motor Drives”, IEEE Transactions On 
Industrial Electronics, Vol. 55, No. 2, (2008). 

[2] F. Daldaban, N. Ustkoyuncu, “A new double sided linear 
switched reluctance motor with low cost”, Energy Conversion 
and Management 2983–2990, 2006. 

[3] W.-Chuen Gan, N. C. Cheung, and Li Qiu, “Position Control of 
Linear Switched Reluctance Motors for High-Precision 
Applications”, IEEE Trans. Industry Appl., Vol. 39, No. 5, 2003. 

[4] S.-M. Jang1, Ji-H.Park, D.-J. You, H.-W. Cho1, Ho-K. Sung, 
“Design of High Speed Linear Switched Reluctance Motor”, 
Proceeding of International Conference on Electrical Machines 
and Systems 2007, Oct. 8~11, Seoul, Korea. 

[5] M. Min Thet, “Design and Calculation of 75W Three-phase 
Linear Switched Reluctance Motor”, Proceedings Of World 
Academy Of Science, Motoring And Technology Volume 36, 
2070-3740, 2008 

[6] L. Kolomeitsev, D. Kraynov, S. Pakhomin, F. Rednov, E. 
Kallenbach, V. Kireev, T. Schneider, J. Böcker, “Linear 
Switched Reluctance Motor as a High Efficiency Propulsion 
System for Railway Vehicles”, SPEEDAM 2008 International 
Symposium on Power Electronics, Electrical Drives, 
Automation and Motion; 2008. 

[7] J. L. Domingos, D. A. Andrade, M. A. A. Freitas, H. De Paula, 
“A New Drive Strategy for a Linear Switched Reluctance 
Motor”, Electric Machines and Drives Conference, Volume 3, 
1714–1719, 2003. 

[8] L. Yuan-Jiang, G.P.Widdowson, S.Y.Ho, Gan Wai Chuen & P. 
Borsje, “Design and Analysis of Linear Switched Reluctance 
Motor for High Precision Position Control”, Electric Machines & 
Drives Conference, Volume 1, Issue , 55 – 58, 2007. 

[9] H.-Kyung Bae, B.-Seok Lee, P. Vijayraghavan, and R. 
Krishnan; A Linear Switched Reluctance Motor: Converter and 
Control; IEEE Trans. On Industry Appl., Vol. 36, No. 5, 2000. 

[10] Tarımer İ., Sakar S., Dalcali Â., “Computer Aided Design of 
Permanent Magnet Linear  Synchronous Generator” Przegląd 
Elektrotechniczny (Electrical Review), ISSN 0033–2097, R. 86 
NR, 3/2010, p.p. 230–234. 

[11] Tarımer İ., “Designs of electric motors for low speed high 
torque applications without reductor”, Ph. D. Thesis, Gazi 
University Institute of Science, 2003.  

[12] Dursun M., Fenercioglu A., “Design and Magnetic Analysis of a 
Double Sided Linear Switched Reluctance Motor” Przeglad 
Elektrotechniczny (Electrical Review), R. 86 NR 5/2010. 

[13] European Standard “EN 81-1 Safety Rules For The Contruction 
And Installation of Lifts.” 

[14] International Standard “ISO 4101 Drawn Steel Wire For 
Elevator Ropes – Specification” 

[15] Dursun M ,Özbay H ,Koç F “An elevator driver with linear 
motor”(in Turkish) Elevator Smposium,21-23 May,Izmir, 
Turkey, 2010. 

 
Authors: Assoc. Prof. Dr. Mahir Dursun, Electrical Education 
Department, Gazi University, Technical Education Faculty, 
Teknikokullar/ANKARA, 06500 TURKEY, (corresponding author 
phone: +90-312 202-8526; e-mail: mdursun@gazi.edu.tr. ) 
Harun Ozbay Bilecik University, Vocational High School, 
Department of Electric, Gulumbe/BILECIK, 11100 TURKEY (e-mail: 
harun.ozbay@bilecik.edu.tr  ) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


