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ARTICLE INFO ABSTRACT
Article History: In this article, the case of deformable structures in order to change the
Received 22 November 2022 curvature of a symmetrical airfoil in a Smart way and also the investigation
Revised 04 May 2023 of the aerodynamic forces inside the wind tunnel in miniature dimensions
Accepted 06 May 2023 have been discussed experimentally. The innovation and problem in this
Available Online 06 May 2023 article are to investigate the effect of surface deformation in a micro airfoil
in a miniature wind tunnel with the ability to measure the total lift and drag
Keywords: force intelligently and the ability to decide on the degree of curvature. In

this study, how to measure the amount of available drag and change the

Morphing theory shape by the amount of curvature, the ability to keep the drag force constant

Smart small airfoil

Miniature wind tunnel even in the condition of stalling of a simple airfoil has been investigated.
Lift and drag force In order to validate the tunnel, a flat plate as well as a simple airfoil has
Strain gauge sensors been investigated in the miniature wind tunnel test chamber, and the

experimental results are reported with the existing results with an error of
less than 10%. The example of selected airfoils is micro airfoils, simple
(non-morphing) and another example is smart (morphing). The selected
structure material for both micro airfoil samples is balsa wood and thermal
coating is used for the shell. In the smart micro airfoil design, the structure
is divided into two parts: the fixed part (the beginning part of the structure)
and the moving part (the end part of the structure). The function of the
smart micro airfoil is through the command that the microcontroller issues
to the servo electric motor according to the strain gauge and pressure gauge
sensors to move the moving part. By using sensors and electrical circuits,
it is possible to change the curvature of the airfoil with the help of a servo
motor to change the amount of airfoil, and the amount of airfoil can be kept
constant at the desired value (in this article, 16 grams).
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1. Morphing
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