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������ 1 The Seven Intellectual Pivot Points for Conceptual 

Design 

Optimization 

Yes 

No 
                Performance analysis 

 

Requirement 

Weight of the airplane 

 estimate 

Critical performance parameter 

Configuration layout 

Better weight estimate 
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3.1.1 *����D"�ก�� (Requirement), >
ก��
""ก ,,"�ก�$��
 �!"�ก�$��
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��,
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�C� �ก
'�CIJ�-AB
'�C
S�
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*0" )��ก�I'�C�D"�ก���"�GHD>+D��
 
(Mission Profile) EFC�"�I��I�ก ��@��@��_-+@
 ,��.�' 
��%,�� ��0"���,S**� -AB
�D
 *����D"�ก��
J����,
"�ก�$��
 ,,>��@
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�D"�&�@-��0"
ก�,"�ก�$��
'�C
����ก@"
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D�
�? EFC�*����D"�ก��
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�������@��D"�-A��C�
 A��
�C�>�,D�� �F?
"�H@ก�,GHD>+D 
/�����"�@���"�*����D"�ก��&�D ก@ 

1. Range 
2. Take-off Distance 
3. Stall velocity 
4. Endurance 
5. Maximum velocity 
6. Rate of climb 
7. Maximum load factor 
8. Service ceiling 
9. Cost 
10. Maximum size 
3.1.2 Weight of the Airplane x First Estimate, 

>
ก�!,�
ก��""ก ,,-+�����กก��
�?
I!&�@
����`
�J�-
�
ก���@"&A&�D/��A��$I�ก��?
�"
ก��A�!-��


?J��
�ก�"�"�ก�$��
>
*��?� �ก 
Lilienthal, Langley  �!��C
D"���!กH� Wright &�D>�D
*���
J�*�Vก�,
?J��
�ก��ก -���!��ก-���@���HD�@�-�0C"

?J��
�ก��ก  ���D�
'�C-ก���F?
กT��ก EFC�����`F�ก��
�D"�>�DกJ����
H�>
ก����,-*�0C"
 EFC�����*����@�
-*�0C"��
��I!'J�>�D
?J��
�ก�"�-*�0C"�,�
-��C��F?
�D�� 

3.1.3 Critical Performance Parameters, 
A�!
�'U�)���"�"�ก�$��
"�
&�D ก@  

- Maximum lift coefficient 
- Lift-to-drag ratio 
- Wing loading 
- Thrust-to-weight ratio 

��*���
����
U�ก�,*����D"�ก���"�GHD""ก ,,"�ก�$
��
 /����?
�"

�?I!-AB
ก��A�!���*@�A�!
�'U�)��
*��?� �ก-+@
 Wing-loading  �! thrust-to-weight ratio 

EFC�A�!
�'U�)��-��@�
�?I!'J�>�D*����D"�ก���"�
GHD""ก ,,-AB
&A���'�C�D"�ก�� 

3.1.4 Configuration layout, �
�� �!�HA�@���"�
"�ก�$��
 �!"�ก�$��
&�D*
��, 
����`*J�
��
&�DI�ก*@� Critical performance parameter ���ก�, 
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�ก'�C&�DI�กก��A�!��� 

3.1.5 Better Weight Estimation, I�ก�HA�@�� �!
�
���"�"�ก�$��
 �!"�ก�$��
&�D*
��,'�C&�DI�ก
ก��*J�
��-ก�C��ก�, Performance  �! Configuration 
Layout >
�D" 3.1.3  �! 3.1.4 
����`
J���
*J�
����
?J��
�ก�"�"�ก�$��
&�D 

3.1.6 Performance Analysis, >
��?
�"

�?I!-AB

ก��
J� Weight >
�D" 3.1.5 ��*J�
���H 
Performance �"�"�ก�$��
 �D�
J������I
",ก�, 
Performance �"�"�ก�$��
'�C&�DI�กก��*J�
��>

�D" 3.1.3 �@�-AB
&A���*����D"�ก���"�GHD""ก ,,
��0"&�@ ��ก&�@������ก��""ก ,,I!'J�ก��*J�
��
E?J� (iteration)  �@��ก������ก��""ก ,,I!'J�ก��
*J�
��>
��?
�"
�@"&A 

3.1.7 Optimization, ก��*J�
��I! ,@�
""ก-AB
 2 
@�
&�D ก@ "�ก�$��
�
��-�Tก �!"�ก�$
��
&�D*
��, EFC���U�ก��*J�
��I!*�D��*�F�ก�
/��>+D
���กก�� Iteration  ,,��U�ก����*J��", ,, &�@-+��
-
D
 (Non-linear problem) /���!-,��,��U�'J�E?J�IS�
*�'�C (Fixed-Point Iteration) EFC�ก�!,�
��U�ก��'J�E?J�
-AB
�!-,��,��U����ก"�@���
FC�'�C-��>+D
J����,ก����*@�
��ก�"�
�ก�� �!G�-}��-+�����-���"�AWV���@�� 
_ ��U�ก���"��!-,��,��U�'�C>+D
J����,ก����*@���ก�"�

�ก�� กT*0" ก����*@�/��A�!����"���ก -���ก�@�
*@�A�!���-��C��D
��0"*@�-��C��D
 �!IF���
H��'�C>+D
*J�
����*@��"���กI�ก*@�A�!���'�C&�D��ก@"
 �! 
-���D"�-�0"ก��U�'�CI!&�D*@��"���ก'�C��*��� �@
�J�

H��F?
-�0C"� _ �!-,��,��U�
�?"�I-���ก"�ก+0C"�
FC��@� 
�!-,��,��U�ก��'J�E?J��-+��-���� 
(Simple Iteration) -AB
��U�ก��'�CI!A�!���*@���ก 
�"�
�ก�� f (x) 0 = '�C-���
>��@>
�HA�"�iW�ก�+�
 
g(x) /��-���
&�D-AB
 x g(x) = (1) EFC� `D�-����*@� r 
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(x) '�C'J�>�D r r(x) g(x) =  �D� I!&�D�@� r(x) -AB
*@���ก
���'�C�D"�ก�� ก����*J��",�"� (1) 'J�&�D/�� -�0"ก 
x0 -AB
IS�-��C��D
  

 �D�*J�
�� x1, x2, x3�� xn �@"&AI�ก
H��ก��
'J�E?J� 
 
4. L�ก��9:���
��ก���ME	��� 
G��"�ก����K
�/A� ก��
�?
&�D 
��>
�HA�@"&A
�?... 
 
 
 
 
 
 
 
 

������ 2  !"#$%&' �ก)*#+�� ก�, 
     >
�
D� �ก
�?I!-AB

@�
'�C>�DGHD>+D��
-�0"ก�@�I!-�D�
&A�
D��@��ก�!,�
ก��*J�
���"�"�ก�$��
�
��
-�Tก��0""�ก�$��
&�D*
��, EFC�I!-AB
*
�!+S�
�ก��
ก�
  �!>
�
D�`����I!-AB

@�
ก����,*@�EFC�
����`
 �ก-AB
 2 
@�
>�V@_*0" 
@�
 �ก-AB

���`
! �!
)��ก�Iก��,�
'�CGHD>+D�D"�ก�� 
@�
'�C
"�-AB
�
����0"

��
@�
'�C-ก�C��ก�,�HA�@��"�ก�$��
'�C�D"�ก���!,S
-��C�-���&�D 
��&�D>
 

 
������ 3  !"#$%&'./'#�012/'3%!/4%)*#ก'�**ก 11*'ก'56'%

)%'"789ก 
 

     I!-�T
�@�>

@�
ก����,*@�
�?GHDI��'J�/*����
&�D
""ก ,,>�D�@���@"ก��>+D��
  �!
!��ก���-�T� 
���'�?�
����`-�D�>Iก��'J���
�"�/A� ก���D��
*������-�T� -+@
 
����`-�0"ก�
@��'�C>+D&�D�@��/�� 
 �!&�@IJ�-AB
I!-AB
�
@��A�!-)'-����ก�
���'J�>�D
���AWV��ก��'�C�D"���-
��-���-A��C�
�
@��  �!
"�II!-ก��*���G������&�D�@���D��  �!*@�,��*@�

����`-�0"ก'�CI!&�@�!,S*@�&�D (Default Value) EFC�-�0C"
>
@*@�-���,�D"� �D�/A� ก��กTI!'J�ก��*J�
�� �!'J�
ก��'J�E?J�I
&�D*@�'�C�D"�ก�� EFC�กTI! 
��*@�""ก��>

�HA���-�� 
��
@�
 ก��i EFC�กTI!���
D��@�� 
�����-��
�
���@��_�"�"�ก�$��
'�C-AB
G����U� 
     
"กI�ก
�?
>

@�

�?I!-AB
ก�� 
��
���`
!
�"�"�ก�$��
>
�HA ,,ก��i EFC�I! 
��"�H@ 4 
ก��i*0"... 
1. ก��i 
��กJ�����"�"�ก�$��
'�C�D"�ก��(Power 

require) ก�,กJ����'�C>+D&�D (Power available) 
2. ก��i 
�� ���D��"�"�ก�$��
'�C�D"�ก��(HP 

require) ก�, ���D�'�C>+D&�D(HP available) 
3. ก��i 
�� ���ก �! ���D�
 ก�,*���-�T� 
4. ก��i 
��"����ก��&�@ ก�,*���-�T� 

 
������ 4 $%&'./'# !"#ก�';ก'�78<*ก2/'���7$,'=!,���!>"3%

ก�=14%ก'��?'@A?' (Iteration) 
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������ 5 $%&'./'# !"#E880FGH$80#ก'�2?'%4I 

 
     -�0C"GHD>+D�">Iก�,*@�G����U�'�C&�DกT
����`-�0"ก'�CI!

J��D"�H�""ก��>
�HA ,,�"�-"ก
��-+@
 Notepad 
 �!""ก��>
�HA ,, Spread Sheet *0" 
��,
 
Microsoft Excel EFC��D"�H�'�C&�D
�?
����`
J�&A'J�
 ,,IJ��"� (Model) -�0C"'�
",>
"S/��*���-�0C"'J�
ก��A�!-��
A�!
�'U�)�� �!
���`
!>
��?
�@"&A EFC�
-�0C"A�!-��
A�!
�'U�)�� �!
���`
! �D��@�"�H@>

-ก���'�C�">IกT
����`�J�-
�
ก��
�D��&�D EFC�I!-�T

�@�G�I�กก��""ก ,, �!��K
�/A� ก��-�0C"ก��
""ก ,,"�ก�$��
 �!"�ก�$��
&�D*
��,
�?
����`
+@��""ก ,,>
��?
-+�����กก��&�D�@���F?
  �!��
�!�!-���ก��*J�
��>�D
�?
��&�D 

 
������ 6 $%&'./'# !"#E880FGH$80#ก'�2?'%4I 

 
 

 
������ 7  $%&'./'# !"#E880FGH$80#ก'�2?'%4I (text) 

 

 
������ 8  $%&'./'# !"#E880FGH$80#ก'�2?'%4I (Excel) 

  
5. ��@	L�ก��:=���E���� 

I�ก�D"�H�G����U�'�C&�DI�ก/A� ก��-�0C"
J���
-A���,-'��,ก�,�D"�H�"�ก�$��
&�D*
��,A��กM�@�*@�
*���*��-*�0C"
"�H@�!��@�� 10% - 20% EFC�-�0C"
GHDI��'J�/*����
��-*��!��+S�
�ก�� �!�D"�H�'��
`���
'�CGHDI��'J�/*����
>+DI!-�T
�@�
@�
>�V@I!-AB
�D"�H�
�"�"�ก�$��
�
��-�Tก'J�>�D-�0C"��A�!�Sก��>+Dก�,
"�ก�$��
&�D*
��,"�I-ก��*���*��-*�0C"
�F?
&�D EFC�
I�กก��-A���,-'��,ก�,�D"�H��"�"�ก�$��
�D���D

GHDI��'J�IF�&�D
�SAG�*@�*���*��-*�0C"
'�C-ก���F?
-AB
 3 
ก�S@�>�V@_*0" ก�S@�'�C-ก�C��ก�,�HA�@��"�ก�$��
 
(Configuration group) ก�S@�'�C-ก�C��ก�,ก��A�!���*@�

?J��
�ก (Weight Estimate group)  �!ก�S@�'�C-ก�C��ก�,
 ����, (Propulsion group) &�D 
��>
�����'�C 1     
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Light Aircraft Design.   UAV DESIGN.  

Output Error %  Output Error % 

Configuration group 8.334   Configuration group 12.170 

Weight estimate group 8.334   Weight estimate group 7.650 

Propulsion group 12.000   Propulsion group 26.200 


