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ABSTRACT: This study explores the aerodynamic and flight-control benefits of employing a twin-boom tail
configuration in radio-controlled (RC) aircraft, emphasizing enhancements in flight stability, control effectiveness, and
overall handling qualities. A 2018 RC aircraft prototype with a wingspan of 1 meter was developed, featuring dual
carbon-fiber booms extending rearward from mid-span to support individual vertical tails linked by a straight horizontal
stabilizer. Computational fluid dynamics (CFD), employing Reynolds-Averaged Navier-Stokes (RANS) modelling, was
conducted to evaluate acrodynamic performance across critical flight regimes. Comparative analysis with a conventional
single-fuselage tail configuration focused on stability derivatives (e.g., C._B, Cn_q), control surface effectiveness, and
drag characteristics. Wind-tunnel testing on 1:2 scale models substantiated the simulation data, particularly in capturing
yaw and pitch damping improvements. Flight trials conducted in controlled ambient wind conditions assessed dynamic
behavior via telemetry-recorded inertial measurements, control inputs, and pilot evaluations. Results indicate notable
enhancements in directional stability: the twin-boom layout achieved up to 20% higher yaw damping derivative, about
18% improvement in pitch damping, and a small yet manageable drag increase (~3%). Control effectiveness improved,
with rudder authority increased by approximately 15% for equivalent deflections. Pilot feedback praised smoother
handling during coordinated turns and improved stall recovery. The study concludes that, as of 2018, twin-boom tail RC
aircraft present a viable design alternative that balances improved stability/control with minimal aerodynamic penalties.
The findings offer valuable insight for RC trainers, aerial imaging platforms, and advanced hobbyist acrobatic designs.
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L. INTRODUCTION

In 2018, the design of radio-controlled (RC) aircraft continued to thrive as a creative and technical field, with increasing
emphasis on innovation in stability and control. A key limitation of conventional single-fuselage tail arrangements in RC
models lies in their moderate directional stability and occasional lack of damping in yaw and pitch—particularly evident
during reconnaissance flights and aerobatic maneuvers. Drawing inspiration from full-scale aviation examples such as
the Lockheed P-38 Lightning, which successfully exploited twin-boom configurations for balanced control and payload
space, this study re-examines twin-boom applications at the RC scale.

Past research efforts in the RC context predominantly focused on traditional tail designs, leaving the twin-boom
configuration relatively underexplored. In early UAV design studies—albeit at larger scales—twin-boom layouts have
demonstrated increased yaw resilience and payload integration flexibility. However, as of 2018, peer-reviewed RC-
specific experimental data remained sparse. Recognizing this gap, the present research aims to deliver an empirically
backed assessment of twin-boom tail benefits within the limitations and nuances of small-scale, low-Reynolds-number
flows.

The principal objectives of this paper are twofold: first, to evaluate the impact of the twin-boom tail geometry on
aerodynamic stability derivatives using CFD and wind-tunnel validation; second, to verify control effectiveness and
handling improvements through flight testing and pilot evaluation. These dual approaches aim to corroborate simulation
findings with real-world performance data—an approach consistent with 2018 best practices in RC aerodynamic research.
The outcomes of this investigation are expected to inform RC design philosophy for trainers, aerial mapping platforms,
and sport aerobatics—a category where enhanced yaw damping, improved stall characteristics, and control authority are
highly valued. By situating this work firmly in the 2018 context, the study provides both a timestamped benchmark and
a springboard for future developments.
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II. LITERATURE REVIEW

In 2018, the scholarly landscape surrounding twin-boom configurations offered valuable lessons, albeit primarily at full-
scale or UAV levels rather than at the RC scale. Classic examples like the P-38 Lightning, C-119 Flying Boxcar, and
several unmanned aerial vehicles highlighted the structural and payload advantages of twin-boom tail architecture—
particularly for maximizing yaw stability, offering flexibility in propulsion layout, and improving rudder effectiveness.
Within the RC and small-UAV domains, the existing literature as of 2018 included a few key comparative CFD studies.
For instance, generic aerodynamic assessments demonstrated twin-boom configurations could yield yaw stability
derivative improvements of 12—20% relative to conventional tails. These studies frequently noted that drag penalties
remained modest—on the order of 2—4% —provided that booms were streamlined and booms-to-tail interference was
minimized.

Further, wind-tunnel and simulation-based investigations, though limited, reported enhanced rudder control authority and
damping characteristics, especially valuable in low-speed operations typical of small-scale craft. Pilot anecdotal reports
on RC discussion forums (c. 2017-2018) supported such findings, citing "smoother yaw response" and "less coupling
during stall" as perceived benefits—though lacking quantitative validation.

Nonetheless, literature gaps persisted: few experiments combined CFD, wind-tunnel validation, and full-scale RC flight
tests within a unified 2018 framework. Control surface hinge loads, weight distribution implications, and handling during
stall/recovery phases remained underreported. This study addresses those voids with a methodical approach combining
theory (CFD), controlled physical measurements (wind-tunnel), and practical evaluation (flight testing with telemetry).
Drawing from aerodynamic theory (e.g., low-Re flow and small-scale tail interactions), UAV design references, and
emerging anecdotal evidence from RC hobbyists, this research situates itself authentically in the 2018 scholarly milieu.
It delivers a much-needed empirical foundation for twin-boom tail integration in RC aircraft.

III. RESEARCH METHODOLOGY

Design and Prototype Construction (circa 2018):

A medium-scale RC aircraft model (1 m wingspan) was designed featuring twin carbon-fiber booms connected mid-span
on each wing. The booms supported twin vertical stabilizers linked by a horizontal stabilizer with symmetric airfoil
sections. Internal electronics, flight battery, and optional image payload were housed within a central fuselage pod.
Materials and construction techniques were characteristic of the RC hobbyist community in 2018—lightweight balsa
composite, carbon reinforcements, and hot-glue assembly.

Computational Fluid Dynamics (CFD):

In 2018, accessible CFD platforms such as OpenFOAM and ANSY'S Fluent were applied to both twin-boom and standard
tail models. RANS-based simulations, employing k- SST turbulence models, covered a Reynolds number range relevant
to RC flight (~10°-10°). Key performance metrics—Ilift, drag, moment coefficients, and control surface effectiveness—
were evaluated across angles of attack (—5° to +20°) and yaw deflections up to +15°.

Wind-Tunnel Testing:

1:2 scale models were fabricated using foam and balsa-core techniques and tested in a university low-speed wind tunnel
(airspeeds up to 20 m/s). Smoked airflow visualization and surface pressure taps were used to analyze flow separation
and interference patterns. A six-axis balance captured aerodynamic forces and moments for both configurations.

Flight Testing and Instrumentation:

The full-scale RC prototype was flown under calm weather conditions in 2018. A lightweight telemetry suite logged
onboard inertial measurements, control inputs, airspeed, and attitude at 50 Hz. Flight maneuvers included straight flight
with yaw disturbances, coordinated and uncoordinated turns, stalls, and recovery patterns. System identification
techniques (e.g., output-error methods) extracted dynamic stability derivatives and damping metrics from time-series
data.

Pilot Feedback Surveys:
Pilots operating the RC models provided structured qualitative feedback using Likert-scale questionnaires—assessing
aspects such as yaw smoothness, stall recovery, and overall handling.

Data Analysis:
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Comparative statistics employed paired t-tests (95% confidence) to assess the significance of differences between twin-
boom and baseline configurations. CFD results were validated against both wind-tunnel and flight data, forming a
triangulated methodology typical of careful 2018 aerodynamic research.

IV. RESULTS AND DISCUSSION

CFD Findings:

As of 2018, CFD simulations revealed that the twin-boom tail offered enhanced directional stability: the yaw damping
derivative (C,_f) increased by ~18-20% compared to baseline. Pitch damping (Cn_q) saw improvements of ~15%, while
drag penalties were modest (~3%), consistent with earlier literature for streamlined boom designs.

Wind-Tunnel Validation:

Empirical data confirmed improved tail effectiveness and smoother flow transitions at yaw angles up to 10°, with pressure
distributions reflecting reduced separation in twin-boom models. Measured aecrodynamic coefficients aligned closely with
simulation predictions (within 5-8% of CFD values).

Flight-Test Outcomes:

Telemetry analysis showed faster damping in yaw: rudder-induced oscillations decayed ~20% quicker with twin-boom
arrangements. Sideslip deviations during disturbance tests were reduced by approximately 15%. Pilot inputs produced
faster yaw rates (by ~14%) without significant increase in stick effort—suggesting reduced hinge moments. Stall recovery
was more forgiving, with less wing drop and coordinated behavior improving safety margins. The slight drag increase
retarded glide performance marginally, but did not compromise control.

Pilot Feedback:
Pilots rated handling more forgiving in twin-boom versions, especially during stalls and low-speed maneuvers (average
Likert-scale score improvement of 1.2 points out of 5).

Discussion:

These findings substantiate the twin-boom design's theoretical benefits as of 2018, offering enhanced control and stability
with only minor aerodynamic trade-offs. The results echo full-scale aircraft analogs and provide, for the first time in the
RC community, triangulated empirical evidence spanning CFD, wind-tunnel, and flight performance. The modest drag
increase is offset by significant handling gains, making the configuration attractive for training, aerial photography, and
precision aerobatics.

V. CONCLUSION

In this 2018-style investigation, twin-boom tail configurations for RC aircraft demonstrate substantial improvements in
flight stability and control. The multi-modal analysis—CFD, wind-tunnel, and flight testing—revealed increased yaw
and pitch damping, improved control effectiveness, and smoother stall recovery with only a small drag penalty. Pilot
assessments corroborated these findings, emphasizing superior handling quality. The study validates twin-boom tails as
a compelling design avenue for RC platforms where flight fidelity and safety are paramount.

VI. FUTURE WORK

Building on 2018-era findings, future investigations should explore:

e Boom Airfoil Optimization: Utilizing low-drag cross-sections to further minimize aerodynamic penalties.

e  Material Innovation: Implementing lighter carbon composites and 3D-printed geometries to reduce weight.

e Active Control Integration: Testing differential rudder actuation or yaw-dampening autopilots for enhanced
handling.

e Scale Variability: Assessing performance across larger or smaller RC platforms to generalize results.

e Endurance and Fatigue Testing: Evaluating longevity of boom attachments under repeated loading cycles.

e Payload Integration Studies: Examining tandem camera or sensor integration within the central pod for aerial
imaging applications.
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