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Trans-sonic Flow

The flow between Mach number 0.8 and 1.3 is generally defined as
transonic flow, which is widely found in civil aviation vehicles. The
purpose of this example is to simulate the aerodynamic characteristics of
a transonic airfoil, which will give the user an idea of the calculation
process and the configuration of the transonic parameters.

2D

1 Import Mesh

Click the New Project button in the menu bar "File" to open the Create a
project window, select the Preferences as Import Mesh, select the mesh
file named airfoil.su2 from the installation path, set the project name and

location, and click the OK button to finish creating the project.

Create a project X
Preferences Import Mesh

Mesh File

Name lease enter a project name
Location C\Users\meetwh\AppData\Local\Programs\OriginQ-QCFD\re

Project Description . et o descrnknn for the pioladt
Please enter a description for the project
(Optional)

Figurel Create a project
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2 Physcis
Tablel Option and configuration of Physcis
option configuration option configuration
Time « X
B Material K« X
() Unsteady
Time @ Steady O Liquid
(®) Gas
Heset “ Type Ideal Gas
Free Stream 101325
Viscosity « X Material Pressure (Pa)
s Free Stream
(® Inviscid 288.15
Temperature (K)
O Laminar Gas Constant
i . e 287.058
VlSCOSlty () Splart-Alimaras (K= mol™)
Specific Heat Ratio 1.4
O SSTK-W 2
Gravity LCah ¢ Energy L X
() ON Energy (® ON
Gravity | @ orf O OFF
3 Boundary Type
Table2 Boundary type setting
boundaries Far-field airfoil
name
B daries T
Sl A Boundaries Type & X
Y =
oF. .. s Al ) Wall ® Slip Wall
. i O
Boundaries { JStagationt et i) () Stagnation Inlet ()
)
T Y (_) Pressure Cutlet ® () Pressure Qutlet
© (®) Far-fi
Yp () Symmetry (@) Far-field O Symmeiry () Far-feld
Mach Number 0.8
AoA 0 reset | [IEER
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4 Numerical Method

Table3 Option and configuration of Numerical Method

option configuration option configuration
Preprocessor & X
Spatial Gradient e 'f':_'_f' DIAGNOAL SCALING
Spatial O GREEN GAUSS Preproce CJSIATIC Seas
(® WEIGHTED LEAST SQUARES (O DYNAMIC SPAI
Gradient ssor 7S p
Quantum Linear Solver & X
Convection Term &L () Subspace HHL
® JST (@ Variational Algorithm
) Quantum
Convection ® o Subspace ;
() LAX-FRIEDRICH Linear Dimension
Term () AUSM Number of .
Solver Subspace Restarts
Learning Rate 1

5 Control Parameters

Table4 Configuration of Control Parameters

CFL Relaxation | Convergence
parameters Maximum Iteration Steps
Number Factor Error
configuration 10 0.5 0.001 5000
6 Report

Click the New Report button to create a report named Airfoil Lift, select

the type as Force Coefficient, and select airfoil as the Object, the

Direction as y, and the Reference Area as 1. This report is used to

quantitatively analyze the relationship of the lift coefficient of the wing




(\#ﬁ%&
“  ORIGIN CUANTUM

with the iteration step.

7 Compute

Click the "Start Simulation" button in the menu bar "Compute" to do the
simulation. The Local Host is the default choice for the computing
backend, and Cluster and Quantum computer will be supported in

subsequent releases.

8 Result

This example will create diagram, pressure scalar and streamline in the
results to analyze aecromechanical properties and flow field distribution of
the wing. Hover over the Result option, click on the Result button
wRedt e select the Type as diagram, Data Type as Force Coefficient, and
select the report created in the Report named Airfoil Lift as the Data
Source to create a diagram representing the lift coefficient of the wing

airfoil with iteration steps.

Figure2 Airfoil lift coefficient diagram
Hover the mouse over the Result option, click on the Result
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button “ "= select the Type as Scalar, click the Ok button, and then

click the created scalar below the Result to open the scalar scene in the

view window after the scalar rendering is complete. In the function button

area on the left side of the view window, click the Property button ° |,

and in the dialog box that pops up in the upper right corner of the view
window, select the Physical Quantity as Pressure and the Data Range as

20000-140000.

New Plot K X

Name:

Pressure

Data

~\

(® Field O

Type:

Scalar

Figure3 New Plot
Property X

Physical

Quantity Pressure

Data Range 20000 140000

Figure4 Property

Figure5 Pressure scalar
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Hover the mouse over the Results option, click on the Result

button “ "= | select the Type as Streamline, choose the fluid mass
arrangement as "Point", the Resolution as 300, the center as (-0.2,0), the
radius as 0.2, click the Ok button, and after the streamline is rendered,
click the created streamline below the "Resulf" to open the streamline
scene in the view window. In the function button area on the left side of

o

the view window, click the Property button ° , and in the dialog box that
pops up in the upper right corner of the view window, select the Physical

Quantity as Pressure and the Data Range as 20000-140000.

New Plot KX i
MName:
Pressure
Type:
Streamline
@® Point (O Lint
Resolution 300
Center -0.2,0
Radius 0.2
Figure6 New Plot
Property X
BEG, e
Data Range 20000 — 140000
Figure7 Property
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Figure8 Streamline
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