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kwiratama@tm.ftunram.ac.id
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I Kade Wiratama, ST., MSc., Ph.D

Abstract

Flow on a airfoil with deploying microtabs was performed to investigation aerodynamic performance airfoil modified with microtabs. Computer Fluid Dynamica (CFD) simulation
has already been conducted to study the effects of heightts deploying tab againt the aerodynamic performance characteristics of airfoil sections. The aim of this study was
performed to determine the effect of variations in the dimensions of tabs on variations of angle of attack on the behavior of stall airfoil and determine the effect of tab heights on
the lift coefficient (CL) and drag coefficient (CD) on airfoil with microtabs with tab heights of 1.1% C, 2,2% C and 3.3% C in the upper and lower surfaces. The angle of attach
airfoil was from -4o to 32o with interval 20.
From the results of CFD simulations on the Wortmann fx63-137 airfoil showed that the addition of microtabs to the Wortmann fx63-137 airfoil for the lower surface had the
effect of increasing the lift force and lift coefficient at the heights of 1.1% C, 2,2% C and 3.3 % C, the increase occurred consistently and stall occurred at an angle of 26o for a
tab height of 1.1% C, 22o for a tab height of 2.2% C and at a tab height of 3.3% C a stall occurred at an angle of 20o. On the upper surface, microtabs addition caused a

https://www.google.com/maps/search/Jalan+Majapahit+NO.+62+Mataram+-+NTB?entry=gmail&source=g
mailto:kwiratama@tm.ftunram.ac.id


6/30/23, 1:23 PM Email Teknik Mesin Universitas Mataram - Registration from Mr Wiratama (kwiratama@tm.ftunram.ac.id)

https://mail.google.com/mail/u/0/?ik=07c18606b0&view=pt&search=all&permthid=thread-f:1681723768191479917&simpl=msg-f:1681723768191479917 3/3

decrease in lift force compared to the lower surface and stalls occurred at angle of 22o for all tab heights. For the drag coefficient, where the drag coefficient also increased as
the increasing of the attack angle

Keywords

microtabs; aerdoynamic; airfoil; tab height

Abstract file

http://ictap.unram.ac.id/wp-content/uploads/2020/10/Computational-Investigation-of-delpoying-microtabs-on-Airfoil-Wortmann-FX63-ABSTRACT.docx

Your Registration (Abstract Submission) will be processed

Please visit ictap.unram.ac.id for more information.

Regards,

Committee ICTAP & SFN 2020

Please Don't Reply this message

Computational-Investigation-of-delpoying-microtabs-on-Airfoil-Wortmann-FX63-ABSTRACT.docx
12K

http://ictap.unram.ac.id/wp-content/uploads/2020/10/Computational-Investigation-of-delpoying-microtabs-on-Airfoil-Wortmann-FX63-ABSTRACT.docx
http://ictap.unram.ac.id/
https://mail.google.com/mail/u/0/?ui=2&ik=07c18606b0&view=att&th=1756aedb6562706d&attid=0.1&disp=attd&safe=1&zw


6/30/23, 1:23 PM Email Teknik Mesin Universitas Mataram - Letter of Acceptance

https://mail.google.com/mail/u/0/?ik=07c18606b0&view=pt&search=all&permthid=thread-f:1681753802241471717&simpl=msg-f:1681753802241471717 1/2

I Kadek Wiratama <kwiratama@tm.ftunram.ac.id>

Letter of Acceptance
1 pesan

ictap Conference2020 <ictap_sfn2020@unram.ac.id> 28 Oktober 2020 pukul 07.36
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Dear authors,
It's my pleasure to inform you that, after the peer review, your paper :

Title         : Computational Investigation of deploying microtabs on Airfoil Wortmann FX63-137

Authors   : I Kade Wiratama

has been ACCEPTED as an oral presenter on ICTAP and SFN 2020. To fit into the event, please re-submit your Full Paper in

http://ictap.unram.ac.id/full-paper-submission/  until 04th November 2020.  Be sure you have been paid the conference registration fee (include

publication fee) for IDR 2.000.000,- until 04th November 2020 through the Account Committee:

Bank Name: BANK MANDIRI
Account Name: NI NYM SRI PUTU VERAWATI
Account Number: 1610005918078

Please submit/share your proof payment transfer   to http://ictap.unram.ac.id/proof-payment-transfer/ or WhatsApp no 081224774718 (Aris Doyan)
or 081805255663 (Ni Nyoman Sri Putu Verawati) for the payment confirmation.
 
We also want to inform you that the conference was held by teleconference in the 20th-22nd November 2020, because of the COVID-19 situation. For more information,
please visit ictap.unram.ac.id. Also, please do not hesitate to contact me if you have any questions. 
   
Mataram, October 28th, 2020
Sincerely,

http://ictap.unram.ac.id/full-paper-submission/
http://ictap.unram.ac.id/proof-payment-transfer/
http://ictap.unram.ac.id/


6/30/23, 1:23 PM Email Teknik Mesin Universitas Mataram - Letter of Acceptance

https://mail.google.com/mail/u/0/?ik=07c18606b0&view=pt&search=all&permthid=thread-f:1681753802241471717&simpl=msg-f:1681753802241471717 2/2

Aris Doyan, Ph.D
Chairman of ICTAP and SFN 2020

Virus-free. www.avast.com

129 LoA I Kade Wiratama.pdf
276K

https://www.avast.com/sig-email?utm_medium=email&utm_source=link&utm_campaign=sig-email&utm_content=webmail
https://www.avast.com/sig-email?utm_medium=email&utm_source=link&utm_campaign=sig-email&utm_content=webmail
https://mail.google.com/mail/u/0/?ui=2&ik=07c18606b0&view=att&th=1756ca2c3e43f4e5&attid=0.1&disp=attd&realattid=f_kgso4m1q0&safe=1&zw


6/30/23, 1:24 PM Email Teknik Mesin Universitas Mataram - Full Paper ICTAP & SFN 2020

https://mail.google.com/mail/u/0/?ik=07c18606b0&view=pt&search=all&permthid=thread-f:1682929804520258886&simpl=msg-f:1682929804520258886 1/1

I Kadek Wiratama <kwiratama@tm.ftunram.ac.id>

Full Paper ICTAP & SFN 2020
1 pesan

ictap Conference2020 <ictap_sfn2020@unram.ac.id> 10 November 2020 pukul 07.08
Kepada: nurul@bsn.go.id, anugrahazhar@uinjkt.ac.id, Wahyu Apriadi <wahyu.apriadi@sci.ui.ac.id>, hikmawati@unram.ac.id, kwiratama@tm.ftunram.ac.id,
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 Yth. Author(s) ICTAP & SFN 2020

Kami mengucapkan terima kasih atas perhatiannya pada kegiatan ICTAP 2020. Hingga saat ini, kami telah menerima bukti pembayaran Anda. Namun kami belum
menerima full paper Anda, sehingga kami belum dapat melanjutkan proses penerbitan Letter of Invitation. 

Oleh karena itu, kami masih menunggu full paper paling lambat hari ini, tanggal 10 November 2020. Lewat daripada itu, akan berpengaruh pada proses review dan proses
publishing nantinya.

Adapun full paper dapat disubmit melalui link berikut
http://ictap.unram.ac.id/full-paper-submission/

Atas perhatiannya kami ucapkan terima kasih.

Hormat Kami, 
Panitia ICTAP 2020
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Article Title

COMPUTATIONAL INVESTIGATION OF DEPLOYING MICROTABS ON AIRFOIL WORTMANN FX63-137

Corresponding Author Name

I Kade Wiratama

Coresponding Author Department

Mechanical Engineering

Coresponding Author Email
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I Kade Wiratama, ST., MSc., Ph.D

Abstract

Flow on a airfoil with deploying microtabs was performed to investigation aerodynamic performance airfoil modified with microtabs. Computer Fluid Dynamica (CFD) simulation
has already been conducted to study the effects of heights deploying tab againt the aerodynamic performance characteristics of airfoil sections. The aim of this study was
performed to determine the effect of tab heights under variations of angle of attack againt the behaviour of stall airfoil and determine the effect of tab heights on the lift
coefficient (CL) and drag coefficient (CD) on airfoil modified with microtabs on tab heights of 1.1% C, 2,2% C and 3.3% C for upper and lower surfaces airofil. The angle of
attach airfoil was from -4o to 32o with interval 20. From the results of CFD simulations showed that the addition of microtabs on the airfoil Wortmann FX63-137 for the lower
surface had the effect of increasing the lift force and lift coefficient at the tab heights of 1.1% C, 2,2% C and 3.3 % C, the increase occurred consistently and stall occurred at
an angle of 26o for a tab height of 1.1% C and 2,2%C while the tab height of 3.3% C a stall occurred at an angle of 20o. On the upper surface, addition of microtabs caused a
decrease in lift force compared to the lower surface and stalls occurred at angle of 22o for all tab heights. For the drag coefficient, where the drag coefficient also increased as
the increasing of angle of attach. The drag coefficient also increased under the increasing angle of attack, the largest drag coefficient was at tab height of 1.1% C for an upper
surface of 2.542 at an angle of attack of 280, while on the lower surface the largest drag coefficient was at a tab height of 3.3% C of 2.73.
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  Dear. Author(s) ICTAP 2020

Your article is in the review process while we are sending the similarity screening results.

Therefore, while waiting for the expert's review results, please look at the similarity's results as attached.

Please wait for the review's result. The revision process can do after that. We will immediately send the review results to you.

Kind Regards,
Editor ICTAP 2020

129 Computational Investigation of Deploying Microtabs on Airfoil Wortmann FX63-137.pdf
2545K

I Kadek Wiratama <kwiratama@tm.ftunram.ac.id> 28 Desember 2020 pukul 10.31
Kepada: ictap Conference2020 <ictap_sfn2020@unram.ac.id>

Dear Commity,
Please find attach file of revisi of similarity my paper with the title is Computational Investigation of Deploying Microtabs on Airfoil Wortmann FX63-137 in MS WORDS FILE
Best Regards,
I Kade Wiratama
[Kutipan teks disembunyikan]
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Kepada: kwiratama@tm.ftunram.ac.id

  Dear Author(s) ICTAP 2020

This is the first-round review of your article. After this step, we perhaps will review again until your article is ready as the IoP standard.

As a summary, please ensure the following:
• Used the template (Document B) for a word file or latex template.
• Paper size is European A4.
• Margins are 4cm (top), 2.5cm (left and right) and 2.7cm (bottom).
• The paper includes the author’s name and affiliation (full address including country).
• There are no page numbers, or headers and footers, within the paper.
• The PDF is free of formatting errors (e.g., corrupt equations, missing or low-resolution figures) since conversion from Word to PDF can introduce formatting errors.
• Text is single-spaced, not double spaced.
• The PDF file is editable and not password protected.
• All pages are portrait (landscape pages should be rotated).
• Reference lists are checked for accuracy. References can only be linked via Crossref if they are correct and complete.
• Figures are placed within the text, not collected at the end of the document.
• A thorough proofread is conducted to check the standard of English and ensure the wording is clear and concise.

Before revising according to reviewer suggestions, please pay attention to the article’s format following points.
• Used the template (Document B) for word file OR latex template.
• Be sure to read Document C for the simple instruction on fixing your article as a template.
• Be sure read Document D for the reference instruction
• If there is any misunderstanding for editing in a word document, please read the Document E and Document F for the guideline.

Note: If a discrepancy is found later, we will return the article to revise it.

Please revise your article as the reviewer’s suggestions in your recent article file that commented and review (file Review Criteria and Summary and Article file) and attention
for the similarity result.

Please send your revised article file DOCX (or zip for latex format) to the ictap_sfn2020@unram.ac.id with the article format's following points:

Article File name : Revision1st_ID_Title
Email subject: REVISION 1ST

Revision submission no later than January 5th, 2021.
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Best Regards, 
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ictap Conference2020 <ictap_sfn2020@unram.ac.id> 17 Januari 2021 pukul 05.48
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Dear Author (s) ICTAP 2020

Here we send the final draft of your article. Please pay attention to the following steps:
1) Check your article with the following conditions:
• Are all author names correct?
• Are all article parts correct?

2) Send the article's final version's approval by filling out and signing the author statement letter form according to this email attachment.

We hope that the statement letter has been signed and sent back to email ictap_sfn2020@unram.ac.id no later than January 17th, 2021, with the subject "Approve article."  

Kind Regards,
Aris Doyan, Ph.D
ICTAP 2020 Chairman
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Yes, I approve. 
[Kutipan teks disembunyikan]
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Abstract. Flow on the airfoil with deploying microtabs was performed to investigation 

aerodynamic performance airfoil modified with microtabs. Computer Fluid Dynamic (CFD) 

simulation has already been conducted to study the effects of heights deploying tab to the 

aerodynamic performance characteristics of airfoil sections. The aim of this study was 

performed to determine the effect of tab heights under variations of angle of attack againt the 

behaviour of stall airfoil and determine the effect of tab heights on the lift coefficient (CL) and 

drag coefficient (CD) on tab heights of 1.1% C, 2,2% C and 3.3% C for upper and lower 

surfaces airfoil. The angle of attach airfoil was from -4
o
 to 32

o
 with interval 2

0
. From the 

results of CFD simulations showed that the addition of microtabs on the airfoil Wortmann 

FX63-137 for the lower surface had the effect of increasing the lift force and lift coefficient, 

the increase occurred consistently and stall occurred at an angle of 26
o
 for tab heights of 1.1% 

C and 2,2%C while the tab height of 3.3% C a stall occurred at an angle of 20
o
. For upper 

surface, microtabs caused a decrease in lift force and stalls occurred at angle of 22
o
 for all tab 

heights. The drag coefficient also increased under the increasing angle of attack with highest 

value was at tab height of 1.1% C of 2.542 and an angle of attack of 28
0
, while on the lower 

surface the largest drag coefficient was at a tab height of 3.3% C of 2.73. 

1. Introduction 

The most important aspect when a wind turbine operation is its aerodynamic performance, which is 

based on the use of the type airfoil in the design wind turbine blades. Several series airfoils have been 

used for the design wind turbine blades, such as the National Advisory Committee on Aeronautics 

(NACA) airfoils, the National Renewable Energy Laboratory (NREL) airfoils and the Solar Energy 

Research Institute (SERI) airfoils.The airfoil series have been extensively modified in order to 

incorporate various active control systems, such as the modification airfoil with aileron, flaps and 

microtabs, into design of wind turbine blades [1, 2, 3, 4].   
This paper introduces the use of modified airfoils with microtabs as an active control system. The 

use of active control systems as a means of regulating large-scale wind turbine power has been widely 

used while operating at high wind speeds [5] and [6]. The application of an active control system is 

very useful for large-scale wind turbines considering its function as power regulation also functions 

for load regulation or reduction of loading forces due to aerodynamic forces when wind energy is 

converted by the rotor at wind turbine blades [2, 5].  
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To improve the aerodynamic performance of wind turbines, one of the simple devices that can be 

effectively used as an active control system is microtabs, by placing tabs on the airfoil surface near the 

trailing edge. [7, 8, 9] conducted a lot of initial research related to the early development of the 

microtabs concept. In his research, she conducted a computational study and wind tunnel testing by 

modifying the GU25-5 airfoil where the microtabs were placed on the lower surface of the airfoil. 

Additionally, 2-D infinite span models focus on 3-D microtabs with finite width and gaps. The 

promise and benefits of microtabs in terms of lift augmentation without significant drag penalties were 

immediately apparent from her work. The [10] continued their research by studying very 

comprehensively on 2-D computational by examining the tab height and tab location on the upper and 

lower surface of the S809 and the GU25-5 airfoil. The [11] performed computational investigated the 

3-D effect microtabs by modelling finite width microtabs on semi-infinite wing, the results showed 

that the reduced tab effectiveness as gap size increased. 
The combination of computational studies and experimental validation has provided confidence in 

understanding the behaviour of microtabs in which the microtabs provides the aerodynamic effect 

needed as an active control system device without technological obstacles in the application of a 

microtab-based load control system. The aim of this study was to carry out computational 

investigations to analyze the aerodynamic performance of  Wortmann FX63-137 airfoils modified by 

microtabs where the variation of tab heights were modelled of 1.1% C, 2.2% C, 3.3% C for lower and 

upper and under variations in angle of attack from -4
0
 to 32

0
 at intervals of 2

0
. The investigation used 

the same methodology that presented in previously studies by [11] and [12]. 

2. Method 

The investigation of computational deploying microtabs was simulated using Autodesk Computational 

Fluid Dynamic (CFD). The purpose of this study is to determine the effect of variations tab heights 

under variations angle of attack on the behaviour of stall airfoil and determine the effect of tab heights 

on the lift coefficient (CL) and drag coefficient (CD) with tab heights of 1.1% C, 2,2% C and 3.3% C 

in the upper and lower surfaces. 
In this study, airfoil was modified by adding  microtabs type solid tab. Tab height for upper surface 

and lower surface airfoil were similar by variation tab heights of 1.1% C, 2,2% C and 3.3% C for both 

surface and angle of attach airfoil from -4
o
 to 32

o
 by interval 2

0
. 

2.1. Design airfoil 

Geometry data of airfoil Wortmann FX63-136 was inserted into Autodesk Inventor 2019 software to 

design airfoil. After forming an airfoil, then drawing a microtab on the lower surface or upper surface 

airfoil, the next step was to extract 1 m with solid tab as shown in Figure 1 and 2. 

 

 
 

Figure 1. Airfoil modified microtabs 

  



 
 
 
 
 
 

 
(a) (b) 

 

Figure 2. Detail tab location (a) tab lower surface , (b) tab upper surface. 

 

2.2. Flow solver  

The size of external volume refers to the research of [13] was adopted where the recommended 

provision was 5C from the leading edge to the inlet, from the top of external volume to the upper 

surface airfoil, from the lower surface airfoil to the bottom of the external volume, and 10C from the 

trailing edge to outlet external volume. In this boundary condition it consisted of the inlet and outlet as 

well as wall, the inlet contains the wind speed, because in this simulation the variable being varied was 

the Reynolds Number in which the air speed must be calculated and all solid boundaries were 

maintenance as viscous walls.  
In order to gain the regions and the wake where high gradient were expected to refine mesh, it was 

important to identify the mesh regions where the results have to be quite accurate. The computation 

was conducted fully turbulent. A three-dimensional and steady state simulation were conducted with a 

structured finite-volume flow solver using Reynolds averaged Navier–Stokes (RANS) equations. The 

shear stress turbulence (STT k-ω) model developed by [14] was employed in computation for each 

cases, it was superior to separate flow performance as reported by [15] and [16]. 

3. Result and discussion 

The computational study has been conducted to investigate aerodynamic performance airfoil on the 

various tab heights. The organized of this section are as follow:  first part explains about the effect of 

heights, and second part of this section explains about analysing of aerodynamic characteristic airfoil 

modified microtabs. 

3.1. The effect of variation tab heights 

From the results simulation with a wide of variation tab heights of 1,1% C, 22% C and 3,3% C for 

upper surface and lower surface by using SST k-omega turbulence model, the lift and drag force were 

obtained. The lift and drag force that occurred due to the difference in flow velocity at the upper and 

lower airfoil, the difference in flow velocity caused a difference in pressure at the upper and lower 

airfoil refer to throuh of Figure 8 to 12. 

    
(a)                                (b) 

Figure 3. Comparison lift force of baseline (airfoil without tab) and variation tab heights 

versus angle of attacht for (a) tab upper surface and (b) tab lower surface 



 
 
 
 
 
 

 

 
(a)                                                                (b) 

Figure 4. Comparison lift coefecient of baseline (airfoil without tab) and variation tab 

heights versus angle of attacht for (a) tab upper surface and (b) tab lower surface. 

 

The Figure 3 shows that the comparison of lift force and angle of attack by adding tab on the lower 

surface causes an increase lift force while the upper surface is lower lift force when compared to 

baseline.  This condition was due to the fact that the angle of attack used was in a positive direction so 

that the effect of variations in tab height on changed in lift force was not visible on the upper surface 

when compared to the simulation results on the lower surface. In the Figures 3 and 4 of the three 

variations tab height for tab placement on the upper surface or lower surface, the lowest lift force and 

lift coefficient occur at the same angle of attack at an angle of -4
0
 while the highest lift force and lift 

coefficient occur at an angle of attack from 28
0
 to 32

0
, and the stall occurs at an angle of attack of 24

0
 

for the tab location on the upper surface and angle of attack of 20
0
 and 26

0
 for the lower surface.  

The addition of microtabs for the lower surface has the effect on the increasing of the lift force and 

the lift coefficient at tab heights of 1.1% C, 2.2% C and 3.3% C, the increasing is consistent and the 

stall point occurs at an angle of attack of 26
0
 for tab heights of 1.1% C and 2.2% C as well as the tab 

height of 3.3% C the stall occurs at an angle of attack of 20
0
. On the upper surface, the addition of 

microtabs causes a decrease in lift force when compared to the lower surface and the stall occurs at an 

angle of attack of 22
0
 for all of the tab heights, therefore the best of tab height for the lower surface is 

1.1% C because it has the largest L/D ratio of 0.321 at an angle of attack of 24
0
 and for the upper 

surface the best of tab height is 3.3% C because the L/D ratio of all heights is the smallest at the peak 

point of 0.302 that refer to the Figure 7. 

 
 

(a)                                                                 (b) 

 

Figure 5. Comparison drag force of variation tab heights versus angle of attacht for (a) tab upper 

surface and (b) tab lower surface. 

 



 
 
 
 
 
 

  
(a)                                                           (b) 

Figure 6.  Comparison drag coeffecient of variation tab heights versus angle of attacht for (a) tab 

upper surface and (b) tab lower surface. 

 

According to the Figure 5, the addition of tabs on the upper surface or lower surface affects the 

aerodynamic performance of airfoil where the drag force increases with the increasing angle of attack 

for the tab location on the upper surface or lower surface but the higher the tab, the drag force that 

occurs tends to increase on the lower surface and decreased on the upper surface, meanwhile, the 

Figure 6 shows the drag coefficient on the upper surface and lower surface also increases with the 

increase in angle of attack. The largest drag coefficient is at tab height of 1.1% C for an upper surface 

of 2.542 at an angle of attack of 28
0
, while on the lower surface the largest drag coefficient is at a tab 

height of 3.3% C of 2.73. 

Aerodynamic performance of airfoil can be measured from the amount of lift/drag ratio, [17]. 

According to the Figure 7, it can be seen that on the upper surface the L/D ratio is maximum for all tab 

heights lies at the angle of attack of 20
0
 at this point the amount of the maximum lift force and the 

amount of the drag force are not too large, then at the angle of attack of 22
0
 the amount of L/D 

decrease. It shows that at angle of attack there is a stall phenomenon due to the occurrence of space on 

the upper surface of the airfoil because the air flow is released. Whereas on the lower surface for tab 

height 1.1% C of L/D maximum at 24
0
 angle of attack, tab height 2.2% C of L/D maximum at 20

0
 

angle of attack, and tab height of 3.3% C of L/D maximum at angle of attack 18
0
. The difference in 

stall position that occurs is due to differences in the area affected by air flow from each chord, this 

condition is greatly influenced by air velocity and pressure where the air velocity on the upper surface 

is high, the pressure becomes low and vice versa at the same time the air velocity on the part lower 

surface is low but the pressure becomes high, [17]. Therefore the best tab height for the lower surface 

is 1.1% C because it has the largest L/D ratio of 0.321 at 24
0
 angle of attack and for upper surface the 

best tab height is at 3.3% C because the L/D ratio of all elevations is at its lowest at 0.302 

 

 
(a)                               (b)   

Figure 7. Comparison ratio lift and drag force of variation tab heights versus angle of attacht for (a) 

tab upper surface and (b) tab lower surface 

 



 
 
 
 
 
 

3.2. Aerodynamic analysis 

CFD is usefully simulation tool that can provide more detailed insight into the flow phenomena that 

govern a problem airfoil modified with mirotabs. The comparison of pressure distribution and velocity 

contour at lower surface are shown on through of the Figure 8 to 12. From those figures show that the 

change of pressure distribution and velocity contour have correlation under the change in angle of 

attack and the presence of microtab.     

According to through of the Figure 8 to 10, it is clearly that angle of attack airfoil of 0
0
 obtained the 

contours of static pressure over aerofoil is obviouslly symmetrical for upper and lower surface as well 

as the nose of airfoil is stagnation. Therefore, there are no created pressure different between two 

surface of airfoil while angle of attactt of airfoil of -4
0
 and 4

0
 create similar behaviour as angle of 

attackof 0
0
 in static pressure and stagnation point at nose airfoil.  

 

  
(a) (b) 

Figure 8. (a) pressure contours and (b) velocity vector, on an airfoil modified with tab 

height of 3,3% C lower surface on angle of attack -4
0
. 

 

  
(a) (b) 

Figure 9. (a) pressure contours and (b) velocity vector, on an airfoil modified with tab 

height of 3,3% C lower surface on angle of attack 0
0
. 

 

  
(a) (b) 

Figure 10. (a) pressure contours and (b) velocity vector, on an airfoil modified with tab 

height of 3,3% C lower surface on angle of attack 4
0
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(a) (b) 

Figure 11. (a) pressure contours and (b) velocity vector, on an airfoil modified with tab 

height of 3,3% C lower surface on angle of attack 20
0
. 

 

  
(a) (b) 

Figure 12. (a) pressure contours and (b) velocity vector, on an airfoil modified with tab 

height of 3,3% C lower surface on angle of attack 22
0
. 

 

The Figure 11 and 12 show that the pressure distribution on over airfoil varied largely under highly 

angle of attack. The streamline and velocity countour with deploying microtabs produces a 

recirculation suction area on the lower surface near the trailing edge. This suction area enhances the 

flow pattern over the upper surface, changes the effective camber line, and affecs the pressure 

distribution. The results of pressure coefficient show that tabs located on the pressure side (lower 

surface) they can produce an increase in lift force while tabs located on the suction side (upper 

surface) generate a decrease in lift force. 

4. Conclusion 
The computational investigation has been carried-out. Based on the results of analysis that have been 

discussed previously, the following conclusions can be obtained: The addition of microtabs at the 

airfoil Wortmann FX63-137 for the lower surface has the effect on the increasing of the lift force and 

the lift coefficient at tab heights of 1.1% C, 2.2% C and 3.3% C, the increasing is consistent and a stall 

occurs at an angle of attack of 26
0
 for tab heights of 1.1% C and 2.2% C. For the tab height of 3.3% C 

the stall occurs at an angle of attack of 20
0
. On the upper surface, the addition of microtabs causes a 

decrease in lift force when compared to the lower surface and the stall occurs at an angle of attack of 

22
0
 for all of the tab heights, therefore the best of tab height for the lower surface is 1.1% C because it 

has the largest L/D ratio of 0.321 at an angle of attack of 24
0
 and for the upper surface the best of tab 

height is 3.3% C because the L/D ratio of all heights is the smallest at the peak point of 0.302. For the 

drag coefficient where the drag coefficient also increases with the increasing angle of attack, the 

largest drag coefficient is at tab height of 1.1% C for an upper surface of 2.542 at an angle of attack of 

28
0
, while on the lower surface the largest drag coefficient is at a tab height of 3.3% C of 2.73. 
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