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Dam Flow. Verified by the spatial gradient and
dissipation characteristics of the velocity vectors,
this is confirmed as the instantaneous evolutionary

state of dam-break flow......
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Vortex Detection

> Label = cecpseelk—

(1)The velocity in the mainstream region exhibits a
distinct transverse gradient. The maximum U-velocity
within the right channel reaches ~0.87 and maintains

high stability, consistent with
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Language Response

Improving Large Vision-Language Models' Understanding for Field Data
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(15813,14782,..12842,..16374)

Please analyze the detailed parameters of all vortex structures. Speed pressure field:

Vorticity (1/s)

Eleven vortices were detected,Vortex 1: [Length: 0.12, Height: 0.13, Circulation: 266.32, Coordinates: (3.92, 0.55), Rotation direction: counterclockwise]

Vortex 2: [Length: 0.08, Height: 0.09, Circulation: 120.44, Coordinates: (3.4, 0.99), Rotation direction: counterclockwise]Vortex 3: [Length: 0.08, Height: 0.10, Circulation: -157.12, Coordinates: (3.24, 0.49), Rotation direction: clockwise]
Vortex 4: [Length: 0.12, Height: 0.10, Circulation: 233.62, Coordinates: (2.76, 0.69), Rotation direction: counterclockwise]Vortex 5: [Length: 0.12, Height: 0.10, Circulation: -181.99, Coordinates: (2.6, 0.40), Rotation direction: clockwise]
Vortex 6: [Length: 0.08, Height: 0.09, Circulation: 218.28, Coordinates: (2.36, 0.64), Rotation direction: counterclockwise]Vortex 7: [Length: 0.08, Height: 0.10, Circulation: -204.62, Coordinates: (2.08, 0.57), Rotation direction: clockwise]
Vortex 8: [Length: 0.08, Height: 0.09, Circulation: 220.19, Coordinates: (1.68, 0.58), Rotation direction: counterclockwise]Vortex 9: [Length: 0.08, Height: 0.10, Circulation: -214.26, Coordinates: (1.32, 0.52), Rotation direction: clockwise]
Vortex 10: [Length: 0.08, Height: 0.06, Circulation: 162.23, Coordinates: (0.88, 0.57), Rotation direction: counterclockwise]Vortex 11: [Length: 0.08, Height: 0.09, Circulation: -203.07, Coordinates: (0.72, 0.51), Rotation direction: clockwise]

Please analyze the distribution characteristics and extreme value regions of the velocity and pressure fields. ?

(2) Significant pressure gradients exist along the flow direction; a pressure peak zone of approximately 0.30 Pa is maintained at the leading edge, while
continuous low-pressure zone develops downstream, reaching a minimum of -0.15 Pa.

(3) The peak velocity of 1.28 m/s occurs at location (X=0.92, ¥=0.36), corresponding to the boundary layer separation point. The maximum pressure occurs at
the forward stagnation point (X=0.14, ¥=0.45).

Assstant Based on numerical matrix analysis:
(1) An axial velocity core exceeding 1.2 m/s is formed in the 0.35-0.60 interval, with the Y-direction exhibiting a pronounced boundary layer effect.

this flow field.

[ Please determine the physical type of
Flow Past an Object (External Flow). Based on the periodic vortex train pattern of velocity vectors and their alternating clockwise/counter-clockwise rotation, this is confirmed o be a
separated flow around a bluff body at a finite Reynolds number (estimated Re & 200). Tt manifests as a typical Kdrmdn vortex street: four sefs of counter-rofating vortex pairs are
formed within the interval X=0.73 to 0.21, shedding in alfernating sequence. Furthermore, the pressure contours reveal a stable, periodically strong low-pressure zone in the tail region.

[ Please estimate the flow Reynolds number.
Assistant Due 1o alack of fluid density and viscosity parameters, as well as clear characteristic dimension information (such as cylinder diameter or channel dimensions), it is
impossible to accurately calculate the Reynolds number using the existing spatiotemporal data. The supplementation of physical property parameters and geometric
datais to fulfill the req for a compr analysis.

Fig. 5. Xhiiad AR i BRI SIS TR T AT 04, S8R T T RAAE X =B B sh 4544 .

What type of flow field does it belong to?
Speed pressure field:
(1513,5213,..7524,..18422)

(2) The ponent displays secondary flow on either side of the geometric centerline;

Dam Flow. Verified by the spatial gradient and dissipation characteristics of the velocity vectors, this is confirmed as the instantaneous evolutionary state of dam-break flow (Dam Flow). Specific manifestations
(1) A distinct high-velocity shear layer exists (U-velocity undergoes a sudden change of ~0.6 magnitude in the region from coordinates [16,5] to [25,18):
(3) It conforms fo the water-tongue and recirculation-zone structure characteristic of dam-break flow, with the mainstream axis of fset rate matching experimental data.

include:

[ ase perform the following numerical analysis for the velocity

i [
) overal et e (2) Characteristics of the e vl o3 regions; (3) Symmetry characteristics. F

decaying distribution along the Y-direction
(2) The extreme value regions are concentrated near coordinates [0.18,0.01]. The maximum U-velocity of 0.91 indicates spatial offset characteristic of the high-speed core region; the minimum
transverse velocity of -0.32 occurs at 0.14,0.47), ponding to the flow initiation point.

(3) The flow field exhibits an overall asymmetric distribution: E
western side). The V-component forms a y velo

ost-West momentum transfer efficiency differs significantly (average kinetic energy density on the eastern side is riple that on the
y pattern North-South; the Y=16 line can serve as the dividing line for the flow morphology.

Assstant (1)The velocity in the mainstream region exhibits a distinct transverse gradient. The maximum U-velocity within the right channel reaches ~0.87 and maintains high stability, consistent with confined flow
characteristics. The boundary layer manifests as an adverse pressure gradient in the left near-wall region (negative velocity values appear in rows 0.14-0.23). The V-component displays symmetrically

[ Please analyze any vortex structures within the flow field. ]7

Assistane A total of zero vortices were defected.

[ Can the Reynolds number of this flow field be estimated? F

Due to the lack of fluid medium property parameters (such as the kinematic viscosity coefficient) and precise information on the characteristic length definition, the
necessary dimensional analysis correlation calculations cannot be performed solely with the existing velocity field data. It is recommended to supplement pressure field
o density field measurements for turbulent infensity assessment.
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Visual input example, Extreme Ironing:

Velocity field

25

N
5}

Y Position

-
«

Vorticity (1/s)

10

0 5 10 15 20 25 30
X Position

-0.6

Source: FlowBench/LDC_NS_ 2D /256x256 /harmonics_lid__driven__cavity_Y/frame_ 376_ vortex.png

Lid-Driven Cavity Flow. Through comprehensive analysis, this flow is identified as a lid-driven cavity flow. Supporting
evidence includes: The velocity vector matrix reveals characteristic structures: a strong shear layer at the top and
recirculation zones at the bottom; Pressure gradients intensify significantly along the normal direction to the moving wall,
aligning with the mixed Couette-Poiseuille flow characteristics; A secondary separation point induced by the primary vortex
is detected at coordinate [0.71, 0.59] in the bottom-right corner, with its low-pressure core intensity matching the typical

This chart shows a distorted flow field, presenting a very complex shape that includes many distorted curves and points.
This type of flow field may be a special type of flow field, such as a twisted flow field or other types of nonlinear flow fields.

In this chart, we can see the coordinate axis of a velocity field and a curved curve. This curve represents the motion of
a fluid in space. Based on the characteristics of the chart, we can determine the type of motion of this fluid: 1. Shape of
Curve: The curve presents a curved shape, indicating that the fluid exhibits rotational motion in space. This type of motion
is commonly referred to as rotational motion. 2. Curvature of the curve: The curvature of the curve is large, indicating that
the fluid is moving at a fast speed in space. 3. The degree of curvature of the curve: The degree of curvature of the curve is

Based on the provided data, which includes position coordinates (X, Y) and vorticity values, the flow field exhibits rotational
characteristics due to the presence of non-zero vorticity (ranging from 0.1 to 0.4 1/s). The flow is rotational and viscous,
likely a vortex or shear-driven flow. The pressure field would exhibit radial gradients to balance the rotational motion, but

User Judge the type of flow field based on the coupled effect of velocity field and pressure field.
FieldLVLM

value at Reynolds number Re = 37.
User Judge the type of flow field based on the coupled effect of velocity field and pressure field.
LLaVA
User Judge the type of flow field based on the coupled effect of velocity field and pressure field.
Llama

significant, indicating that the fluid is moving at a fast speed in space.
User Judge the type of flow field based on the coupled effect of velocity field and pressure field.
DeepSeek

additional pressure data would be needed for precise classification (e.g., Rankine vortex vs. free vortex).
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Visual input example, Extreme Ironing:

Velocity field

L4

Normalized Y Position
Vorticity (1/s)

L6

0.25 0.50 0.75
Normalized X Position

Source: CFDBench/cavity/geo/case0011/frame_ 18 vortex.png

User Please analyze the detailed parameters of all vortex structures.
FieldLVLM  Two vortices were detected, vortex 1: [length 0.40, height 0.40, circulation 168.36, coordinates (0.38,0.24), rotation direction:
counterclockwise] vortex 2: [length 0.45, height 0.45, circulation -142.15, coordinates (0.51,0.72), rotation direction: clockwise]

User Please analyze the detailed parameters of all vortex structures.

LLaVA This chart displays the velocity field of a vortex structure, which includes some parameters and distribution patterns. 1.
Shape of velocity field: The velocity field of the vortex structure presents a curved curve, which can help us understand
the shape of the vortex structure. 2. Distribution of velocity field: The distribution of vortex structures in the velocity field
presents a curved shape, which can help us understand the distribution of vortex structures. 3. Strength of velocity field:
The vortex structure in the velocity field has a certain strength, which can be measured by the strength value of the velocity

field.
User Please analyze the detailed parameters of all vortex structures.
Llama This chart shows the parameters and spatial distribution of a vortex structure. This structure is called the *Velocity field’,

representing the velocity field. The following is an analysis of the parameters and their spatial distribution patterns in the
chart: 1. X Position: This parameter represents the position of the velocity field in the X-axis direction. The chart shows
that the velocity field presents a curved curve on the X-axis, indicating that the variation of the velocity field in the X-axis
direction is nonlinear. 2. Y Position: This parameter represents the position of the velocity field in the Y-axis direction. The
chart shows that the velocity field presents a curved curve on the Y-axis, indicating that the variation of the velocity field in
the Y-axis direction is also nonlinear. 3. Velocity: This parameter represents the size of the velocity field. The chart shows
that the velocity field presents a curved curve throughout the entire space, indicating that the magnitude of the velocity
field also varies nonlinearly in space.

User Please analyze the detailed parameters of all vortex structures.

DeepSeek Vortex 1 (Upper Vortex)Location (Core Center): Vortex 1 (Upper Vortex)Location (Core Center): Approximate coordinates:
(X: 0.50, Y: 0.70)Positioned slightly above the vertical midline. Rotation Direction: Anticyclonic/Counter-Clockwise
(inferred from red/yellow vorticity — positive vorticity).Vorticity Magnitude: Peak vorticity: +1.5 to +2.0 s~ (centered in
red region).Core region: Strong vorticity ( > +1.0 s~1 ) extends 0.15 normalized units radially. Size (Radius): Core radius:
0.10-0.15(defined by closed streamlines and peak vorticity). Vortex 2 (Lower Vortex)Location (Core Center): Approximate
coordinates: (X: 0.50, Y: 0.30)Positioned symmetrically below Vortex 1. Rotation Direction: Cyclonic/Clockwise (inferred
from blue vorticity — negative vorticity).Vorticity Magnitude: Peak vorticity: -4.0 to -5.0 s~1 (deep blue core). Core region:
Strong vorticity ( < -4.0 s7! ) extends 0.10-0.12 normalized units radially. Size (Radius): Core radius: 0.08-0.12.
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