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The evolution of high-performance soaring has been characterized by an unrelenting pursuit of aerodynamic 

efficiency, structural optimization, and predictable handling qualities. Among the many sailplanes that have defined 

the modern era of competitive gliding, the Schempp-Hirth Ventus series stands as a primary benchmark for the 

15-meter and open-class categories. To understand the true capabilities of these aircraft, one must look beyond the 

manufacturer's brochures and delve into the empirical data provided by rigorous flight testing. Specifically, the 

evaluations conducted by Richard H. "Dick" Johnsonhave provided the global soaring community with an

objective, standardized metric for comparing sailplane performance under real-world conditions.

The Historical Context of the Ventus Series

Developed in the early 1980s as a successor to the highly successful Mini-Nimbus, the Ventus represented a 

significant leap in design philosophy. Engineered by Klaus Holighaus, the Ventus introduced a multi-tapered wing 

planform and thin airfoil sections designed to maximize laminar flow. While the standard 15-meter version was the 

cornerstone of competition, the development of wingtip extensions—specifically the 16.6-meter configuration—

allowed the aircraft to bridge the gap between Racing Class and Open Class performance.

The flight test evaluation of the 16.6-meter Ventus is particularly noteworthy because it highlights the delicate 

balance between wing loading, aspect ratio, and induced drag. By extending the span from 15 meters to 16.6

meters, designers aimed to lower the stall speed and improve the climb rate in weak thermals, without significantly

penalizing the high-speed cruise performance. However, as Dick Johnson’s reports often revealed, theoretical gains

in the wind tunnel do not always translate linearly to the atmosphere due to boundary layer sensitivities and

manufacturing tolerances.

Theoretical Framework: Aerodynamics of High-Performance Sailplanes

The primary metric of interest in any flight test evaluation is the polar curve. A polar curve is a graphical

representation of the relationship between a sailplane's horizontal speed (airspeed) and its vertical speed (sink

rate). The goal of modern sailplane design is to produce a polar that is both "high" (low minimum sink) and

"flat" (minimal increase in sink at high speeds).

The Lift-to-Drag Ratio (L/D)

The Lift-to-Drag ratio (L/D) is the most cited performance figure in gliding. It represents the number of feet or

meters the aircraft can travel forward for every unit of altitude lost. For the Ventus series, L/D ratios frequently

exceed 40:1, and in the case of the 16.6-meter variant, they approach 46:1 under optimal conditions.

Mathematically, this is expressed as:

L/D = C<sub>L</sub> / C<sub>D</sub>

Where CL is the coefficient of lift and CD is the total coefficient of drag. The total drag consists of two primary

components:



•  Parasitic Drag: Drag caused by the fuselage, skin friction, and interference between components.

•  Induced Drag: Drag that is a byproduct of lift generation, which is inversely proportional to the square of the 

airspeed and the wing's aspect ratio.

The Role of Laminar Flow and Reynolds Numbers

High-performance sailplanes like the Ventus utilize laminar flow airfoils. These airfoils are designed to maintain a 

smooth, non-turbulent boundary layer over a large portion of the wing surface. The transition from laminar to 

turbulent flow is governed by the Reynolds Number (Re), a dimensionless quantity that relates inertial forces to

viscous forces. In the context of the 16.6-meter Ventus, maintaining laminar flow at high coefficients of lift is critical

for maximizing thermalling efficiency.

The Dick Johnson Flight Test Methodology

Dick Johnson’s flight test reports, often published in Soaringmagazine, are considered the gold standard for

independent performance verification. Unlike manufacturer tests, which may occur in idealized conditions,

Johnson’s tests followed a strict, repeatable protocol to ensure data integrity.

Instrumentation and Calibration

To produce accurate polar data, the test aircraft must be equipped with specialized instrumentation. Standard

sailplane variometers and altimeters are often too imprecise for scientific evaluation. Johnson typically utilized:

1.  A Trailing Static Bomb: A sensor towed behind the aircraft to measure ambient static pressure without 

interference from the fuselage's pressure field.

2.  Calibrated Pitot Tubes: To ensure that the Indicated Airspeed (IAS) is accurately converted to True Airspeed 

(TAS).

3.  Electronic Barographs: To record altitude changes over precise time intervals.

The Glide Performance Test Procedure

The evaluation is typically conducted in the early morning to avoid atmospheric turbulence (thermals or sink). The

pilot climbs to a high altitude (usually above 10,000 feet) and performs a series of stabilized glides at constant

airspeeds. Each data point requires the pilot to hold a specific airspeed within +/- 1 knot for a duration sufficient to

measure a statistically significant altitude loss.

Once the raw data is collected, it is corrected for standard atmospheric pressure and temperature. The resulting 

points are plotted to form the Experimental Polar, which is then compared to the Manufacturer’s Predicted Polar.

Comparative Analysis: Ventus 16.6m vs. Ventus 2b

The evolution from the original Ventus to the Ventus 2brepresented a significant refinement in wing geometry and

airfoil design. The Ventus 2b, which Dick Johnson evaluated in the mid-1990s, featured a more sophisticated

planform with improved handling at high wing loadings. The following table illustrates the comparative performance

metrics typically observed in flight test evaluations.



Metric Ventus 16.6m (Early) Ventus 2b (15m) Improvement/Change

Best Glide Ratio (L/D) ~46:1 @ 52 kts ~43:1 @ 54 kts 16.6m offers better glide at 
lower speeds

Minimum Sink Rate 1.12 ft/sec 1.18 ft/sec Longer span reduces 
minimum sink

Wing Loading (Min) 6.2 lb/sq ft 6.8 lb/sq ft 16.6m has lower minimum 
loading

High-Speed Sink (100 kts) 6.4 ft/sec 5.8 ft/sec 15m (Ventus 2) is more 
efficient at high speeds

Stall Speed 36 kts 39 kts 16.6m provides better low-
speed safety margin

Advanced Aerodynamic Enhancements: Winglets and Riblets

The JSON data points toward research regarding winglets and riblets. These are critical components in the quest

to minimize drag on high-performance sailplanes.

The Aerodynamics of Winglets

Winglets are vertical or near-vertical extensions at the wingtips. Their primary function is to reduce vortex drag

(induced drag) by diffusing the pressure differential between the upper and lower wing surfaces at the tip. For a

sailplane like the Ventus, winglets are particularly effective during climbing in thermals, where the aircraft operates

at high angles of attack and low airspeeds. Flight tests have shown that well-designed winglets can improve the L/D

ratio by 2% to 5% and significantly improve lateral stability and aileron response at low speeds.

Riblet Technology for Drag Reduction

As mentioned in the search data, riblets are microscopic grooves applied to the wing surface, often mimicking the 

structure of shark skin. Their purpose is to manipulate the turbulent boundary layer. While laminar flow is ideal, 

once the flow becomes turbulent, riblets can reduce skin friction dragby up to 8% by reducing the intensity of

turbulent "streaks" near the surface. However, the practical application in soaring is limited by the difficulty of

maintaining cleanliness; even a small amount of dust or insect remains can negate the benefits of riblet technology.

Technical Analysis of Handling and Stability

Flight test evaluations do not only focus on performance numbers; they also assess handling qualities. A sailplane

that is difficult to fly will ultimately underperform because the pilot cannot maintain the narrow "sweet spot" of the

polar.

Longitudinal Stability and CG Range

The Center of Gravity (CG) position has a profound impact on performance. A forward CG increases stability but

also increases "trim drag" because the horizontal stabilizer must produce more downward force to balance the

aircraft. Dick Johnson's tests often explored the effects of moving the CG toward the aft limit. While this reduces

drag and improves climb performance, it can make the aircraft prone to spinning and sensitive to pitch inputs.

Roll Rate and Control Authority



The 16.6-meter Ventus, due to its increased span, naturally has a slower roll rate than the 15-meter version. This is 

due to the increased moment of inertiaand the damping effect of the longer wings. Flight tests measure the time

required to roll from a 45-degree bank in one direction to a 45-degree bank in the other. For the Ventus 16.6m, this

is typically in the range of 4.5 to 5.2 seconds, which is acceptable for thermalling but requires more pilot effort

compared to the more agile Ventus 2b.

Field Guide: Maximizing Performance of the Ventus

For owners and pilots of the Ventus series, the flight test data suggests several actionable strategies for optimizing

performance in the field.

1. Surface Condition and Profiling

The thin airfoils of the Ventus are highly sensitive to surface irregularities. Even microscopic "waviness" in the 

gelcoat can cause premature transition to turbulent flow. Pilots often use profile gauges and long-block sanding

techniques to ensure the wing surface matches the design coordinates within thousandths of an inch.

2. Bug Wipers

Because laminar flow is so easily disrupted by insect impacts, the use of bug wipers(retractable cables that

sweep the wings in flight) is highly recommended. Flight tests indicate that a "buggy" wing can suffer a 15%

reduction in L/D ratio, effectively turning a high-performance Ventus into a standard-class sailplane from a previous

generation.

3. Sealing and Internal Drag

Internal airflow through the wing-fuselage junctions or control surface gaps can cause significant drag. Proper 

sealing using Mylar tapes and Teflon sealsis essential. Johnson’s reports frequently highlighted that poorly

sealed aircraft failed to reach their theoretical performance targets by significant margins.

Case Study: The G-102 and Early Ventus Comparisons

The G-102 (Astir) mentioned in the data represents an earlier generation of fiberglass sailplanes. Comparing a

G-102 to a Ventus in a flight test highlights the massive strides made in carbon fiber construction and airfoil design.

While the G-102 is a robust Club-class glider, its polar drops off significantly above 70 knots. The Ventus, by

comparison, maintains a flat polar well into the 90-100 knot range, allowing for much higher cross-country speeds.



Feature G-102 Astir (Club Class) Ventus 16.6m (High Performance)

Spar Material Fiberglass Carbon Fiber

Airfoil Type Wortmann (Thick) Holighaus/FX (Thin)

Best Glide ~36:1 ~46:1

Empty Weight ~255 kg ~240 kg

Water Ballast Capacity Limited/None Up to 150+ Liters

Failure Modes and Operational Challenges

Engineering a sailplane with a 16.6-meter span involves managing structural loads that are not present in 15-meter 

designs. Flight tests help identify potential issues such as wing flutter or control surface blanketing.

Aeroelastic Flutter

Flutter is a self-excited oscillation where the wings begin to vibrate violently due to aerodynamic forces. High-speed 

flight tests are used to define the Never Exceed Speed (Vne). For the Ventus, maintaining the integrity of the mass

balances on the ailerons is critical to preventing flutter at high speeds.

System Errors in Flight Recording

Modern flight evaluation is often plagued by software or sensor errors, as noted in the "System error" references in 

the JSON. When data logging fails, the entire flight must be repeated. These errors are usually traced to static port 

blockage, GNSS signal loss, or data packet collisionsin the flight computer's operating system (often Linux/

Perl-based environments as suggested by the Mason/PlackHandler traces).

The Future of Performance Evaluation

The legacy of Dick Johnson’s flight tests continues today through the use of Computational Fluid Dynamics 

(CFD)and advanced onboard telemetry. However, the fundamental principles remain the same: verified, empirical

data is the only true measure of an aircraft's worth. The 16.6-meter Ventus, with its unique blend of span and agility,

remains a testament to an era where engineering intuition and rigorous testing combined to push the boundaries of

what is possible in unpowered flight.

As we move toward even thinner airfoils and more complex winglet geometries, the role of the Technical Writer and

Test Engineer becomes even more vital. We must translate complex aerodynamic phenomena into actionable data

that pilots can use to fly faster, further, and more safely. The flight test evaluation of the Ventus is not just a

historical document; it is a roadmap for future innovation in the soaring world, emphasizing that performance is not

just about the design, but about the meticulous execution of that design in the real atmosphere.
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