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FEM-12 FEM-13
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AL1/8-5052-.001 t=10 [mm]
���

��3�CFRP[0�3]+)'�- �	+
��3�CFRP[0�3]�!/&�%$*(.

!�# ℎ:�� [mm] ":�� [mm] #:� [mm]
1 11.19 460 16.25
2 11.15 460 15.91
3 11.23 460 16.24
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FEM-12[g] FEM-13[g]
Fwing �	 2255 1055

�$�! 690 196
�	�� 1010 984
�	�� 610 610
'�� 1220 �

�
 5785 2845

Rwing #�( 3483 1435
% �� 2031 635
	� 1452 480

�$�� 371 145
�$�! 971 340
	�� 1100 1040
'�� 1338 -
���"��& - 850
�
 7253 3810
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TU Grarz FEM-12
155kg �� 250kg
65ps �� 89ps
?? DF@40km/h 174N

��
	G4.8%  ��G13%�����
→20kg����#DF193N@40km/h ���

FEM-13
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• ���CFD(XFLR5,Fluent)9�,1��4#"9�-
• �E:AD>�)�26*,?;FB<G=.��/8�&�9�
�/

• ���!�2�0��4�$9+���!�(Fluent)2
�,H
�3���4#"9�-

• ��C@D35�!�3�,k-ω SST9��

ANSYS Fluent378���CFD
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FEM-12 (-8,6! )/�; FEM-13 :!8.39(48)

��[kg] ��
[m^2]

����
������

[kg/m^2]
��[kg] ��[m^2]

����
������

[kg/m^2]
$"52!8 4.0 1.83 2.19 1.05 1.08 0.97 

'!,18*98 1.8 1.1 1.64 1.23 1.16 1.06 

�� 5.8 2.93 3.82 2.28 2.24 2.03 

�
���3.5 kg
���

��������
46 %�

��18/
2013
09!8&
/7(#%+���
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�[mm] �[mm] �.[mm] ��[g] ��
'/+�$
��[(N*mm^2)/g]

�$��+
�%!��

460 15.85 4.17 239.4 8.40E+04

1:85329 460 15.85 11.18 25 7.44E+05

<��+ 64:,�$��+�%!��)�#
"

*&/��

���>2530 Nm/deg 	��>2620 Nm/deg0��
7;=9��(1.0kg+���

20 / 25



��

��
-	�

�%#*&()$*'FEM��
-�����%#*&()
���

����
-�����
-��!�


���

� "��

21 / 25



����

2015
 2016

' �2�
 6� 2�
�"(�
 4� 5�
+0$2�
 6� 2�

��#.03!-2 4� 6�
"�&)*&) 4� 19�

�3(�1" �� 51�
�2',.2" 39�(/%��) 6�

�� 20� 25�
�� 20� 5�

���


���


22 / 25

���
��1�
��	�� ��



��

��
-	�

�%#*&()$*'FEM��
-�����%#*&()
���

����
-�����
-��!�


���

� "��

23 / 25



���� 24 / 25

^fiK nO\ MHlJm Ti jklJm I999_

Znf "b9CAB(�7 �Wg+L*A( 
��,� ), 	�-�	(�

9dIInf �A;30"<51A�034�� .12�685� 
-�,
- 	 �
-��
, 3C.@C%)>b'm

9Y`nf =, ��034�� .12�685� ��

( 
� (���	�

@@b(T A<�034�� .12�685� ���	
 	) 	)�
)�

4*%T A<�034�� .12�685� ���	
 	) 	)�
)�

Cb?C-+b8�034�� .12�685� -	
 	� �,�(
�

!:#CXa�034�� .12�685� 
�)
� , )	�)



0RS-b]�+A2bh 	-��
� ( ��
�
(�



��-
(

ejadIG[U

�

V9f

�

��c

�



��-
(N99c

Sc

Sc

Sc

Sc




