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ABSTRACT 

A microlight aircraft named PPH-Unhas was developed at Hasanuddin University in Makassar, Indonesia, 

in 2020. This study aims to produce the characteristics of the lift coefficient (CL), drag coefficient (CD), and 

flow simulation on the horizontal stabilizer and elevator model of the PPH-Unhas microlight aircraft. 

Numerical simulations were conducted using a Computational Fluid Dynamics (CFD) program, and 

experiments were performed in a low-speed wind tunnel. The microlight aircraft model was made of three 

pieces adapted to the PPH-Unhas aircraft prototype and then tested by treating five levels of airflow 

velocity (V): 14, 16, 18, 20, and 22 m/s. Each speed level was treated with seven levels of angle of attack (α), 

namely, -15°, -5°, 0°, 10°, 15°, 20°, and 25°. Each α level was treated with six levels of change in the aircraft 

elevator deflection angle (δ): -15°, 0°, 10°, 20°, 30°, and 45°. The results showed that the maximum values 

of CD and CL were obtained at δ = 45°, whereas the maximum value of CL/CD was obtained at δ = 45°. 

Keywords-stabilizer and elevator model; lift coefficient; drag coefficient; flow contours 

I. INTRODUCTION 

Hasanuddin University Makassar Indonesia 2020 
developed a microlight aircraft to assist in the development of 
ultralight aircrafts. This aircraft was named PPH-Unhas. The 
prototype microlight aircraft can carry two passengers and 75 
kg of luggage. The aircraft wing model was tested in the Fluid 
Mechanics Laboratory. Previous experimental investigations 
have revealed that curved plates exhibit superior aerodynamic 
performance compared to thin plates [1]. The lift, drag, and 
pitching moment at the quarter chord for various curved and 
thin plate configurations were evaluated within a Reynolds 
number range of 60,000 to 200,000. In addition, no evidence of 
hysteresis, which is commonly observed in thick wings or 
airfoils, has been detected [1]. 

Research on the swayasa aircraft wing, based on the NACA 
23012 airfoil and the PPH-Unhas prototype, deployed CFD and 

subsonic wind tunnel experiments. The results exhibited that 
increasing the flap angle increased the maximum CL and CD, 
with a CL/CD ratio of 1.5501 at flap angles of 0° and 15° [2]. 

Studies using numerical and experimental methods have 
examined the behavior of horizontal stabilizer systems under 
extreme aerodynamic loading conditions. A good agreement 
was reached between the findings of the computational and 
experimental tests conducted to evaluate the mechanical 
strength of these stabilizers [3]. Research on horizontal 
stabilizers and aircraft elevators has demonstrated that a higher 
elevator deflection angle increases the CL. For α = 2° and an 
elevator deflection angle of 20°, CL = 0.93 (gap length 1.75%). 
In addition, CL = 1.83 (gap length of 2%) for the horizontal 
stabilizer at an angle of 10° [4]. 

The lift coefficient impacts are caused by elevator 
deflection, demonstrating how changes in different parameters 
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influence the aircraft's reaction to the latter. The control surface 
deflection causes the lift and moment to rise or decrease. The 
ANSYS 12.0 FLUENT software was implemented for the 
analysis, and CATIA V5 was utilized to develop several 
equations for longitudinal stability and control, as well as for 
the design of horizontal stabilizers and elevators [5]. 

CFD can predict the aerodynamic advantages of smooth 
wings over traditional designs. The impact of a flexible wing 
on the horizontal stabilizer was explored in [6]. Eliminating the 
rivets and cleats that secure the elevator to the stabilizer 
significantly reduces the drag. Additionally, a stabilizer 
designed without conventional control surfaces, relying instead 
on trailing-edge deflection for movement, enhances the 
maneuverability [6]. 

A linearized aircraft model simplifies the controller design 
for servomotor dynamics in longitudinal control and gyro 
modeling for the roll control of an F-16. The MATLAB 
Simulink© analysis shows that the Fuzzy-PID controller 
performs best for longitudinal and roll motions [7]. The 
proposed design increases the trimmable horizontal stabilizer 
load, boosting flight efficiency by enabling a 21% increase in 
the payload, an extended range, reduced thrust, or smaller 
wings. These benefits provide operational and economic 
advantages [8]. 

A study on the aerodynamic performance of a bioinspired 
morphing Micro Air Vehicle (MAV) with an adaptive wing 
structure used CFD simulations in Ansys Fluent 15.0 and 
experimental tests with particle image velocimetry in a low-
speed wind tunnel. The MAV, a Zimmerman wing with an 
Eppler 61 airfoil, was tested across three wing configurations 
with varying curvatures and thicknesses at all angles of attack. 
The lift coefficient, CL, drag coefficient CD, and aerodynamic 
efficiency CL/CD analyses were utilized to identify the optimal 
configuration for performance [9]. 

Additionally, experiments with a Cross-Flow Fan (CFF) 
demonstrated exceptional airflow control, achieving lift 
coefficients of over 7.6 and propulsion coefficients of over 7.1 
at high angles of attack (30°–40°) and low airspeeds. The CFF 
delays flow separation, creates vortex-induced lift and thrust 
through eccentric vortices, and improves performance 
depending on the advance ratio and angle of attack, with lift 
and thrust increasing as these parameters increase [10]. 

An algorithm for elevator sizing in aircraft design software 
provides formulas for achieving longitudinal control and 
trimming, with a solved example for clarity [11]. The seamless 
wing concept improves horizontal stabilizers by removing 
rivets and cleats, reducing drag, and enhancing maneuverability 
through trailing-edge deflection, instead of traditional control 
surfaces [12]. Additionally, the use of observers significantly 
reduces the pitch angle deviation (0.08 radians with observers 
vs. 0.2 radians without observers), improving stability and 
minimizing the risk of destabilizing motion along the x-axis 
[13]. 

A CFD study analyzed water droplet wakes and 
aerodynamic characteristics of the PzL-106 "Kruk" agricultural 
aircraft using RANS simulations with k-ω SST and Spalart-
Allmaras turbulence models. The results highlighted the flow 

separation regions and were validated against experimental 
data, offering insights beyond the wind tunnel limitations [14]. 

Another study examined the effects of tip vorticity on 
laminar separation bubbles over an NACA 4412 airfoil at Re = 
50,000. The visualization exhibited reduced bubbles on low-
aspect-ratio wings as the angle of attack increased, whereas 
higher aspect ratios lowered the stall angles [15]. 

Research has also emphasized the importance of modeling 
control surface tabs early in the design process to address 
critical flutter and mitigate risks through timely adjustments 
[16]. 

Aircraft balancing during short, straight-line landings was 
explored using separate rudders and elevators as air brakes. 
Two methods were proposed: manual or automatic trimming of 
the pitching, yawing, and rolling moments, and redesigning the 
elevator control channels to limit the deflection angles [17]. 

Another study developed a longitudinal aerodynamic model 
for general aviation aircraft at high angles of attack using the 
strip theory and non-linear lift line theory to calculate 
aerodynamic forces and moments, including elevator 
deformation effects. Validation was performed utilizing wind 
tunnel data for a single-engine, low-wing aircraft [18]. 

Research on ground effect phenomena introduced a 
methodology for estimating the downwash angle, effective 
angle of attack, aerodynamic force variations, and elevator 
requirements for trimming. This method accurately predicts 
these trends [19]. 

At a certain speed, the pilot begins to move the elevator 
with a deflection of the aircraft rotation to increase the angle of 
attack, thereby increasing the lift coefficient. The maximum 
angle of attack achieved during rotation should not exceed the 
angle of attack at rest. All that is needed is that the angle of 
attack is high enough to produce a lift force at a certain speed 
greater than its weight, so that the plane will take off from the 
ground [20]. 

Previous research on the aerodynamic interaction between 
the horizontal stabilizer and elevator when the aircraft is at 
various angles of attack and speeds is lacking. Therefore, 
research on how horizontal stabilizers and elevator changes 
affect the dynamic stability of microlight aircraft has not been 
conducted. In addition, research results on how the shape and 
angle of the horizontal stabilizer and elevator affect the lift and 
drag coefficients can be used by designers to optimize flight 
performance under various conditions. 

In connection with the above, PPH-Unhas microlight 
aircraft research continues to obtain findings that can 
encourage innovation in small aircraft technology and become 
a reference for design techniques that can improve flight 
efficiency and effectiveness.  

II. METHODOLOGY 

The research was conducted via numerical simulation with 
a CFD program using Autodesk Fusion 360, Gambit 2.4.6, and 
Fluent 6.3.26 software. The experiments were conducted in a 
low-speed wind tunnel. The microlight aircraft model was 
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adjusted to the PPH-Unhas aircraft prototype and tested by 
treating five levels of airflow velocities (V): 14, 16, 18, 20, and 
22 m/s. Each speed level was treated with seven levels of attack 
(α): -15°, -5°, 0°, 10°, 15°, 20°, and 25°. Each α level was 
treated with six levels of change in the aircraft elevator 
deflection angle (δ): -30°, -15°, 0°, 15°, 30°, and 45°. 

The horizontal stabilizer and elevator aircraft models (test 
specimens) were constructed at a scale of 1:40. The size was 
adjusted to the available wind tunnel test section to obtain good 
test data, and the ratio of the cross-sectional area of the test 
object to that of the channel or wind tunnel test section should 
not be greater than 1:3. For this reason, the size is as shown in 
Figure 1. The test specimen was made of polycarbonate with a 
thickness of 1.75 mm. The treatment of the speed level, angle 
of attack, and elevator angle was the same in the numerical and 
experimental simulation methods. The dimensions of the PPH-
Unhas microlight aircraft prototype are depicted in Figure 1, 
and those of the horizontal stabilizer and elevator model are 
portrayed in Figure 2. Figure 3 displays the low-speed wind 
tunnel in which the experiments were conducted. 

 

 
Fig. 1.  The prototype size of the PPH-Unhas microlight aircraft, (a) front 
view, (b) side view, (c) top view, and (d) isometric view. 

 

 
Fig. 2.  Size of PPH-Unhas microlight aircraft model: (a) horizontal 
stabilizer and (b) elevator. 

 

(a) 

 

(b)

 
Fig. 3.  Research equipment: (a) the subsonic wind tunnel equipment, and 
(b) test item model position. 1. Intake, 2. Diffuser, 3. Test section, 4. 
Diverging section, 5. Fan, 6. Electric motor, 7. Flow meter, 8. Voltage 
regulator, 9. Force balance measurements, 10. Test object. 

The drag coefficient CD can be determined using [21]: 
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     (1) 

where FD is the drag force, ρ is the density, V is the air 
velocity, and A is the surface area of the test object. The lift 
coefficient CL can be determined using [21]: 
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The magnitude of the Reynolds number is determined by 
[21]: 
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     (3) 

Where D is the hydraulic diameter, and � is the dynamic 
viscosity of the airflow. 

III. RESULTS AND DISCUSSION 

The experimental results of the drag force FD were obtained 
by giving the same treatment of five levels of airflow velocity 
V of 14, 16, 18, 20, and 22 m/s, and six levels of elevator 
deflection angle (δ) from -30° to 45°. The experimental results 
are listed in Table I, and the analysis results are outlined in 
Table II, where the drag coefficient CD was obtained. 

Based on Tables I and II, Figures 4 and 5 show the 
relationship between FD and CD, with the elevator deflection 
angle δ for each speed level at an angle of attack α = 0°. The 
characteristic pattern is the same, and the largest FD value of 
0.550 N is obtained at δ = 45° and airflow velocity V = 22 m/s, 
whereas the largest CD value is 0.681 at δ = 45° and airflow 
velocity V = 20 m/s. 
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TABLE I.  DRAG FORCE (FD) AT ANGLE OF ATTACK Α = 0˚ 
WITH 5 LEVELS OF SPEED AND 6 LEVELS OF ELEVATOR 

DEFLECTION ANGLE (Δ) 

V (m/s) 
FD Experiment (N) at elevator deflection angle, δ (degree) 

-30 -15 0 15 30 45 

14 0.160 0.150 0.160 0.170 0.200 0.230 
16 0.210 0.190 0.200 0.220 0.260 0.300 
18 0.260 0.240 0.250 0.280 0.330 0.380 
20 0.330 0.310 0.390 0.400 0.430 0.480 
22 0.400 0.370 0.450 0.470 0.510 0.550 

TABLE II.  DRAG FORCE (FD) AT ANGLE OF ATTACK Α = 0˚ 
WITH 5 LEVELS OF SPEED AND 6 LEVELS OF ELEVATOR 

DEFLECTION ANGLE (Δ) 

V (m/s) 
CD Experiment on elevator deflection angle, δ (degree) 

Re 

-30 -15 0 15 30 45 

14 0.480 0.467 0.521 0.529 0.599 0.666 151502 
16 0.482 0.453 0.498 0.525 0.597 0.665 173146 
18 0.471 0.452 0.492 0.528 0.598 0.665 194789 
20 0.485 0.473 0.622 0.610 0.632 0.681 216432 
22 0.485 0.467 0.593 0.593 0.619 0.645 238075 

 

 
Fig. 4.  Relationship between experimental drag force FD and change in 
elevator deflection angle δ at angle of attack α = 0° for each level of flow 
velocity change. 

 
Fig. 5.  Relationship of experimental CD drag coefficient and change in 
elevator deflection angle δ at angle of attack α = 0° for each level of flow 
velocity change. 

Figures 6 and 7 display the relationship between FD and CD, 
with the elevator deflection angle δ for each speed level at an 
angle of attack α = 10°. The characteristic pattern is the same, 
and the largest FD value of 0.600 N is obtained at δ = 45° and 
airflow velocity V = 22 m/s, whereas the largest CD value is 
0.7589 at δ = 45° and airflow velocity V = 18 m/s. These 
results show an increase in the FD and CD values compared 
with the angle of attack α = 0°. 

 
Fig. 6.  Relationship between experimental drag force FD and change in 
elevator deflection angle δ at angle of attack α = 10° for each level of change 
in flow velocity. 

 
Fig. 7.  Relationship of experimental CD drag coefficient and change in 
elevator deflection angle δ at angle of attack α = 10° for each level of flow 
velocity change. 

Figures 8 and 9 demonstrate the relationship between FD 
and CD, with the elevator deflection angle δ for each speed 
level at an angle of attack α = 15°. The characteristic pattern is 
the same, and the largest FD value of 1.040 N is obtained at δ = 
-30° and airflow speed V = 22 m/s, whereas the largest CD 
value is 1.297 at δ = -15° and airflow speed V = 20 m/s. These 
results show an increase in the FD and CD values compared 
with the angle of attack α = 10°, and the elevator deflection 
angle, which produced the largest value, occurrs at a negative 
deflection angle. 

 

 
Fig. 8.  Relationship of experimental drag force FD and change in elevator 
deflection angle δ at angle of attack α = 15° for each level of flow velocity 
change. 
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Fig. 9.  Relationship between experimental CD drag coefficient and change 
in elevator deflection angle δ at angle of attack α = 15° for each level of flow 
velocity change. 

Figures 10 and 11 illustrate the relationship between FD and 
CD, with the elevator deflection angle δ for each speed level at 
an angle of attack α = 20°. The characteristic pattern is the 
same, and the largest FD value of 1,300 N is obtained at δ = -
30° and airflow velocity V = 22 m/s, while the largest CD value 
is 1,578 at δ = -30° and airflow velocity V = 22 m/s. These 
results exhibit an increase in the FD and CD values compared to 
the angle of attack α = 15°, and the elevator deflection angle, 
which produces the largest value, also occurs at a negative 
deflection angle. 

 

 
Fig. 10.  Relationship between experimental drag force FD and change in 
elevator deflection angle δ at angle of attack α = 20 °for each level of flow 
velocity change. 

 
Fig. 11.  Relationship between experimental CD drag coefficient and change 
in elevator deflection angle δ at an angle of attack α = 20° for each level of 
flow velocity change. 

Figures 12 and 13 portray the relationship between FD and 
CD, with the elevator deflection angle δ for each speed level at 
an angle of attack α = 25°. The characteristic pattern shown is 
the same, and the largest FD value of 1,800 N is obtained at δ = 
-30° and airflow velocity V = 22 m/s, whereas the largest CD 
value is 2,185 at δ = -30° and airflow velocity V = 22 m/s. 
These results exhibit an increase in the FD and CD values 
compared to the angle of attack α = 20°, and the elevator 
deflection angle, which produces the largest value, also occurs 
at a negative deflection angle. 

 

 
Fig. 12.  Relationship between experimental drag force FD and change in 
elevator deflection angle δ at angle of attack α = 25° for each level of flow 
velocity change. 

 
Fig. 13.  Relationship between experimental CD drag coefficient and change 
in elevator deflection angle δ at angle of attack α = 25° for each level of flow 
velocity change. 

 
Fig. 14.  Relationship of experimental drag force FD and change in elevator 
deflection angle δ at angle of attack α = -5° for each level of flow velocity 
change. 

Figures 14 and 15 display the relationship between FD and 
CD, with elevator deflection angle δ for each speed level at an 
angle of attack α = -5°. The characteristic pattern is similar, and 
the largest FD value of 0.550 N is obtained at δ = 45° and 
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airflow velocity V = 22 m/s, whereas the largest CD value is 
0.695 at δ = 45° and airflow velocity V = 20 m/s. These results 
show an increase in the CD value when compared to the angle 
of attack α = 0°. The elevator deflection angle, which produces 
the largest value, also occurs at a positive deflection angle. 
Figures 16 and 17 show the relationship between FD and CD, 
with the elevator deflection angle δ for each speed level at an 
angle of attack α = -15°. The characteristic pattern is the same, 
and the largest FD value of 0.590 N is obtained at δ = 45° and 
airflow velocity V = 22 m/s, whereas the largest CD value is 
0.752 at δ = 45° and airflow velocity V = 14 m/s. These results 
show an increase in the FD and CD values when compared to 
the angle of attack α = -5°, and the elevator deflection angle, 
which produces the largest value, also occurs at a positive 
deflection angle. 

 

 
Fig. 15.  Relationship of experimental CD drag coefficient and change in 
elevator deflection angle δ at angle of attack α = -5° for each level of flow 
velocity change. 

 
Fig. 16.  Relationship of experimental drag force FD and change in elevator 
deflection angle δ at an angle of attack α = -15° for each level of change in 
flow velocity. 

 
Fig. 17.  Relationship between the experimental CD drag coefficient and 
change in elevator deflection angle δ at angle of attack α = -1° for each level 
of flow velocity change. 

 
Fig. 18.  Relationship between computed CD drag coefficient and change in 
elevator deflection angle δ at angle of attack α = 0° and V = 22 m/s for each 
elevator width level. 

 
Fig. 19.  Relationship between computed drag coefficient CL and change in 
elevator deflection angle δ at angle of attack α = 0° and V = 22 m/s for each 
elevator width level. 

Figures 18, 19, and 20 present the results of the numerical 
or computational simulations of the relationship between CD, 
CL, and CL/CD, with elevator deflection angle δ for each level of 
elevator width (W) at an angle of attack α = 0° and airflow 
velocity V = 22 m/s. The characteristic pattern exhibited is the 
same for each level of elevator width, and obtains the largest 
CD value of 0.561 N at δ = 45° and elevator width W = 1650 
mm, the largest CL value of 0.577 at δ = 45° and elevator width 
W = 1650 mm, and the CL/CD value = 1.352 at δ = 15° at 
elevator width W = 1050 mm. These computational results 
show a lower CD value than the experimental value of 
CD,Experiment = 0.681. The exciting aspect of these computational 
results is that the largest CL/CD value is not obtained at δ = 45° 
and elevator width W = 1650 mm, indicating that neither the 
elevator width nor the deflection angle must be large. 

 

 
Fig. 20.  Relationship between lift coefficient and computational drag 
coefficient CL/CD versus change in elevator deflection angle δ at angle of 
attack α = 0° and V = 22 m/s for each elevator width level. 
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Figure 21 depicts the relationship between the numerical, 
computational, and experimentally simulated CD with elevator 
deflection angle δ for elevator width W = 1350 mm at angle of 
attack α = 0° and airflow velocity V = 22 m/s. The smallest CD 
value for the experiment is 0.485, whereas the computational 
value is 0.522 at the same elevator angle, δ = 45°. The 
characteristic pattern demonstrated is similar, and the largest 
CD value is obtained for the experiment of 0.645 N and 
computation of 0.522 at the same elevator angle δ = 45°. The 
smallest CD value for the experiment is 0.485, while the 
computational value is 0.450 at the same elevator angle δ = -
30˚. The pressure coefficient of the PPH-Unhas aircraft model 
is presented in Figures 22–26. The treatments were given at 
elevator deflection angles δ = -30°, -15°, 0°, 15°, and 30°, with 
angle of attack α = 0°, airflow velocity V = 22 m/s, and elevator 
width W = 1350 mm. The obtained CP values indicate the 
position of the flow separation on the horizontal stabilizer, 
elevator, and aircraft wing. 

 

 
Fig. 21.  Relationship between the computational and experimental CD drag 
coefficients and change in elevator deflection angle δ at angle of attack α = 0° 
and V = 22 m/s for elevator width W = 1350 mm. 

 

 
Fig. 22.  The pressure coefficient (CP) contour at the elevator deflection 
angle δ = -30° with angle of attack α = 0° and V = 22 m/s for an elevator width 
W = 1350 mm. 

The pressure coefficient contour shows positive values on 
the horizontal stabilizer and elevator at the elevator deflection 
angles of 15° and 30°, which proves the occurrence of 
downward pressure on the tail of the aircraft so that the muzzle 
of the aircraft is lifted because, at the same time, the pressure 
coefficient on the upper surface of the wing is negative. 

 
Fig. 23.  The pressure coefficient (CP) contour at the elevator deflection 
angle δ = -15° with angle of attack α = 0° and V = 22 m/s for an elevator width 
W = 1350 mm. 

 
Fig. 24.  The pressure coefficient (CP) contour at the elevator deflection 
angle δ = 0° with angle of attack α = 0° and V = 22 m/s for an elevator width 

W = 1350 mm. 

The pressure coefficient contour shows positive values on 
the horizontal stabilizer and elevator at the elevator deflection 
angles of 15° and 30°, which proves the occurrence of 
downward pressure on the tail of the aircraft so that the muzzle 
of the aircraft is lifted because, at the same time, the pressure 
coefficient on the upper surface of the wing is negative. 

 

 
Fig. 25.  The pressure coefficient (CP) contour at the elevator deflection 
angle δ = 15° with angle of attack α = 0° and V = 22 m/s for an elevator width 
W = 1350 mm. 
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Fig. 26.  The pressure coefficient (CP) contour at the elevator deflection 
angle δ = 30° with angle of attack α = 0° and V = 22 m/s for an elevator width 
W = 1350 mm. 

IV. CONCLUSIONS 

This study presents an experimental and numerical 
simulation investigation into the drag force characteristics, drag 
coefficient, and lift coefficient resulting from the interaction of 
fluid flow with the horizontal stabilizer and elevator of the  
PPH-Unhas microlight aircraft. The experiments were 
conducted in a wind tunnel with variations in the free-stream 
velocity at five levels (14–22 m/s), elevator deflection angles at 
six levels (-30° to 45°), and angles of attack at seven levels (-
15° to 25°). Meanwhile, numerical simulations were performed 
for three different elevator widths (1050, 1350, and 1650 mm), 
with a fixed angle of attack at α = 0° and an airflow velocity of 
V = 22 m/s. 

The experimental results indicate that increasing the 
elevator deflection angle (δ) contributes to an increase in the 
drag force (FD) and drag coefficient (CD), as observed under 
conditions of V = 22 m/s and α = 0°, where CD increased from 
0.593 (δ = 0°) to 0.645 (δ = 45°). A similar trend was observed 
in the numerical simulation results, where the CD increased 
from 0.324 (δ = 0°) to 0.560 (δ = 45°). Furthermore, an 
increase in the deflection angle also affected the lift coefficient 
(CL), which increased from 0.439 (δ = 0°) to 0.577 (δ = 45°). 
The CL/CD ratio reached its maximum value at δ = 15°, 
indicating that this was the optimal angle for aerodynamic 
efficiency. 

Compared with the experimental results, the numerical 
simulations exhibited a similar characteristic trend, with 
differences within an acceptable range. The highest CD value 
recorded in the experiments was 0.645, whereas the 
computational value was 0.522 at δ = 45°. The lowest CD value 
in the experiments was 0.485, whereas the numerical value was 
0.450 at δ = -30°. The pressure distribution analysis based on 
the pressure coefficient (CP) contours from the computational 
results revealed flow separation patterns that affected the 
aircraft's longitudinal stability. The dominance of positive 
pressure on the horizontal stabilizer and elevator at deflection 
angles of 15° and 30°, respectively, confirmed the presence of 
a downward force on the aircraft tail, causing the nose to rise. 

The primary contribution of this study is the investigation 
of the effects of elevator deflection and size on the 
aerodynamic characteristics of a microlight aircraft, an aspect 

that has not been extensively explored in previous studies. In 
addition to providing an experimental validation of the 
numerical simulation results, this study introduces an analysis 
of elevator width variations on aerodynamic performance, 
which can serve as a reference for designing and optimizing 
longitudinal control systems in light aircraft. Consequently, this 
study offers new insights into microlight aircraft development 
and serves as a valuable reference for future studies on light 
aircraft aerodynamics. 
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