
item setup

Solver
Helyx-Core

(OpenFOAM)

Time Steady

Viscous model RANS + kω SST

Number of meshes About 20 million

Execution on
UV2000

(Earth Simulator)

CPUs in execution 80～100 core
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Quick-release body cover

width + length + height < 4.0m

Lightweight:  60kg

To shorten the preparation-time

0.24G of

deceleration

(m=60kg)

Reynolds number dependence to 𝐶𝐷
𝐶𝐷vs. the yaw angle

𝑅𝑒 = 1.9 × 106
𝐶𝐷 vs. the angle of attack

𝑅𝑒 = 1.9 × 106

◇Totally, the results obtained by wind tunnel experiments and numerical simulations showed good agreement.

・ Qualitatively similar dependence of the drag force on the yaw & pitch angles.

・ The flow is smooth at least in the range of 𝑅𝑒 < 1.9 × 106

◇ The obtained aerodynamic characteristics 

・Targeted value of 𝐶𝐷 is achieved.

・Dependence of the drag & lift forces are not strong both on the angle of attack and the yawing angle. 

Accompanied Baggage in Flight 

Maximum speed： 450km/h

Can be achieved by 1G acceleration

Can be carried by 4 persons

Drag force

‣POINT： Avoid the separation 

along the top surface.

Lift force

‣TARGET： 𝑪𝑳 becomes small-negative value

(little down-force at the neutral posture)

‣POINT： To achieve the running stability.

・Design improvement for the lift force: 𝐶𝐿 takes a small-positive value. 

⇒ small down-force is preferable.

・Establish the aerodynamics-design concept looking toward the future competitions.

(e.g.) Modification of the tube, regulations.

(e.g.) Reality for the passenger-space, degree of the pressure-reduction, etc.

・Posture stability (not yet concerned)

・Aerodynamic forces are calculated   

varying the angle of attack and the 

yawing angle.

・The drag & lateral forces are measured varying yaw & pitch angles

using full-scale mock-up.

・The flow is smooth along the top of the body.

(confirmed by the flow-visualization)

・The flow is smooth along 

the top of the body.

Pressure reduction: 1/3 [atm]

To avoid unintended discharge

‣TARGET：𝑪𝑫＜0.2

(corresponds to 0.24G of deceleration)

Flow visualization

𝐶𝐿 vs. the angle of attack

𝑅𝑒 = 1.9 × 106


