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1. What the tool does

The estimator uses images, three-view drawings, supported 3D models, dimensions, visible shape features,
and aero-device assumptions to estimate Cd direction, front/rear lift tendencies, a crosswind reference,
confidence, risks, and improvement ideas. A 3D input enables qualitative Flow, X/Y/Z sections, and a 2D
sectional solver on Y/Z sections. It does not replace CFD, wind-tunnel testing, real-vehicle validation, or
guaranteed absolute values.

2. Quick start

1. Select Proposal A and add images or a 3D/drawing file.

2. Review automatic input and vehicle classification. If needed, set vehicle type, roof state, primary
dimensions, tire size, and shape features manually.

3. Configure cooling openings and front, wheel, rear, and underbody items. Changes update the live
estimate immediately.

4. Review Summary, Cd range, CLf/CLr, confidence, basis, risks, and suggestions.

5. For a 3D model, review Flow and sections. Create alternatives with + Add proposal or Duplicate, then
compare them.

6. Use Save result to export JSON and Load saved JSON to restore it into the current proposal.

3. Inputs and proposal management

Images/drawings: PNG, JPG, WebP, SVG, PDF.

3D/design files: OBJ, STL, GLB, GLTF, FBX, PLY, STEP/STP, IGES/IGS. Browser 3D preview supports
OBJ/STL/GLB/GLTF/FBX/PLY; STEP, IGES, PDF, and SVG are treated as metadata/drawing inputs.

Input type is detected as Single image, Multiple images, Three-view drawing, or 3D/drawing.

Up to five proposals, A-E. Add, duplicate, rename, select, and remove them. Reaching the limit does not
overwrite an existing proposal.

Saved JSON contains proposal conditions and the estimate. Imported values are normalized; a rejected file
leaves the current proposal unchanged.

4. Basic input

Vehicle type: Auto; five Kei categories; Compact hatchback; Sedan/fastback; Wagon; Sports/coupe;
Convertible/Roadster; Compact SUV; Boxy SUV; MPV/minivan; One-box/van; Pickup/UTE; Truck/commercial.
A manual category is a supporting prior; image and 3D cues still contribute.

Convertible/Roadster: open, closed-hardtop, or closed-softtop, plus Wind deflector installed/none.

Dimensions: overall length/width/height, wheelbase, and front/rear track in mm; frontal area in m2. Tire
entry such as 225/50 R19 calculates outer diameter and rim size. Blank means Auto.

Basic shape: front bumper corner R (Auto/Small/Medium/Large/Custom mm), hood leading-edge height, tire
exposure, rear taper, roof-rear drop.

Advanced shape: front/rear corner roundness, side body volume, rear silhouette
(Vertical/Slanted/Fastback/Kamm), and ground-clearance impression.
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5. Cooling and aero settings

Cooling: opening Auto/Small/Medium/Large/Custom cm?; Active grille shutter None/Partial/Full; cooling exit
via underhood leakage, underfloor, wheelhouse, hood duct, or side duct.

Front: Front splitter, Front center spat, Corner duct, Front fender rear duct/cut-off.

Wheel: Aero wheel cover, Front/Rear gap reducer, Front/Rear tire-front spat.

Rear: Rear spoiler, Rear diffuser, Rear bumper lower treatment (None/Cut/Duct).

Underbody: Underbody cover, Engine under cover, Side spoiler.

Additional: Rear fender duct/cut-off, Hood duct, multi-select Vortex generator positions (A/B/C pillar, Mirror,
R/C lamp side, Roof rear, Underbody), and Aero texture (None/Local/Wide area).

Controls use None/Partial/Full or None/Small/Medium/Large as appropriate. Add baseline items loads an
engine-under-cover/spat-centered starting set.

Modifier PoC applies small rule adjustments for Flat Underbody, Rear Spoiler, Wheel Cover, Ride Height
Lowered, and Air Curtain. These are not CFD values.

6. Reading results

Cd index equivalent range: design-comparison guide, not a confirmed Cd.

CLf / CLr: front/rear lift tendency as Low/Medium/High.

Cdy: crosswind reference range with its yaw condition.

Confidence: reflects image count, dimensions, category, and 3D geometry cues.

Score breakdown: Shape efficiency, Cooling opening control, Wheelhouse control, Underbody quality, Rear
separation control.

Main basis / Contributions: lists better, worse, and neutral influences.

Good points / Risk factors / Suggested improvements / Assumptions: evidence and unverified assumptions.
Compare alternatives relatively under consistent assumptions.
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7. 3D orientation, sections, and Flow

Flow requires a 3D model that can be displayed in the viewer. Load the model and enable Flow before
adjusting wind speed, particles, or streamlines. The 2D sectional solver supports Y and Z sections.

Setting Choice or range Effect

Model Orientation Up Axis Auto/X/Y/Z, reverse Front Aligns model up and front directions
Direction, Reset

Object Rotation X/Y[/Z -45° to +45° Fine display adjustment; values within
+1° snap to zero

Wind Speed 10-200 km/h Input condition for qualitative Flow
Particle Density 80-1920 Particle count and device load
Streamline Density 8-48 Streamline count and device load
Metric Velocity / Pressure / Vorticity Normalized velocity, relative pressure,

or normalized vorticity colors
Display Particles / Streamlines / Floor Toggles visible elements

Playback Play/Pause / Recalculate / Reset Flow Animates, recalculates, or resets Flow

Use sections in this order:

1. Align Up Axis, Front Direction, and Object Rotation.

2. Enable the required X, Y, and/or Z sections and move their positions.

3. Run the 2D sectional solver on a Y or Z section.

4. If the solver is unavailable, continue with qualitative 3D Flow and the Estimator.

5. Read the Low-High colors as relative visualization, not measured absolute values.

8. Save, load, and reset

Save result downloads a file such as a-aero-estimate.json. Load saved JSON imports conditions into the
selected proposal. Reset conditions restores that proposal’s defaults. Save important alternatives
separately. The product is designed not to permanently store images, analysis results, or work-in-progress
on ADL servers.

9. Troubleshooting

No estimate: add a supported road-vehicle image, 3D file, dimensions, category, or shape condition. Aero
items alone do not create an estimate.

Range is wide: add views, length/width/height, vehicle type, tire data, or a 3D model.

Unsupported object: current Cd/CL estimation targets road vehicles.

No Flow: select a previewable 3D model and enable Flow. Reduce particle/streamline density on slower
devices.

Wrong section direction: correct Up Axis, Front Direction, and Object Rotation first.

Before manufacturing decisions, separately validate CFD, wind tunnel, cooling flow, underbody, mirrors,
tires, ride height, and operating conditions.
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