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Summary of the Presentation

» Objective
- Look at the models and their geometries

» Findings
> Four elementary models to assess understanding

» Future Simulations
> Single Channel
> Two Channel
> Four Channel




Mars Hopper Operation Cycle
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Geometry and Mesh




Geometry and Mesh




Current Findings




Simulation 1

» Stainless Steel Capacitor

» CO, Fluid (Ideal Gas)

» 750 K Capacitor Initial Temperature
» 1 m/s

» 100 Pa

» Steady State




Simulation 1: Temperature Profile

'

Temperature (K)
300.00 300.00 300.00 300.00 300.00 300.00




Simulation 1: Temperature Plot

Temperature probe plot

300.003

— 0 mm Inlet Temp Monitar N0.002
3 mm Temp Manitor

— & mm Temp Monitor
9 mm Temp Manitar

300.0Mm

— 12 mm Temp Manitor
18 mm Temp Manitor
—18 mm Temp Monitar

— 21 mm Temp Manitor

— 24 mm Temp Maonitar
— 27 mm Temp Monitar

30 mim Outlet Temp Monitar

2949.9499




Simulation 1: Velocity Profile

Velocity: Magnitude (m/s)
0.00000 0.34339 0.68679 1.0302 1.3736 1.7170




Simulation 1: Velocity Plot

velocity pobes plot

+abant™

!

-

J....

..-....,.“l;...Isgif.........n.........

B
F
"....'i:tf

TT B

T:::

[P A ————
(RS LT TR 2 R L]
PR FAFAPADRRS

!

YL
LA R L L
LR L]

i

100 200

300

400 500

X Axis

B0 700
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Brmm v prabe Manitar
5 rmim v probe Monitor
12 mmv probe Maonitar
15 mm v probe Monitor
18 mm v prabe Maonitar
@21 mm v probe Monitor
24 mm v probe Monitor
27 mim v probe Monitor
B0 mminlety probe wMonitar
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Simulation 2

» Stainless Steel Capacitor

» CO, Fluid (Ideal Gas)

» 750 K Capacitor Initial Temperature
» 1 m/s

» 100 Pa

» Unsteady




Velocity at the Beginning

Velocity: Magnifude (m/s)

0.73511 1.4702 2.2053 2.9404 3.6755




Velocity at the End

Velocity: Magnitude (m/s)

0.00000 0.64470 1.2894 1.9341 2.5788 3.2235




Velocity Plot

velocity pobes plot

—3 mm v probe Monitor
6mm v probe Monitor
—89 mm v probe Monitor
12 mm v probe Monitor
— 15 mm v probe Monitor
18 mm v probe Monitor
—21 mm v probe Monitor
— 24 mm v probe Monitor
— 27 mm v probe Monitor
—0 mm inlet v probe Monitor
30 mm outlet v probe Monitor




Temperature at the Beginning

Temperature (K)
389.60 479.19 568.79 658,39 747,99




Temperature at the End

Temperature (K)
3/70.07 440,13 510.20 580.26 650.33




Temperature Plot

Temperature probe plot

0 mm Inlet Temp Monitor
3 mm Temp Monitor
—6 mm Temp Monitor
9 mm Temp Monitor
—12 mm Temp Monitor
15 mm Temp Monitor
— 18 mm Temp Monitor
—21 mm Temp Monitor
—24 mm Temp Monitor
— 27 mm Temp Monitor
30 mm Qutlet Temp Monitor
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Simulation 3

» Beryllium Capacitor
» CO, Fluid (Ideal Gas)

» 1200 K Initial Temperature for capacitor
» 1 m/s
» 100 Pa

» Steady State




Simulation 3: Velocity Profile

velocity pobes plot
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Simulation 3: Temperature Profile

Temperature probe plot
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Simulation 4

» Beryllium Capacitor
» CO, Fluid (Ideal Gas)

» 1200 K Initial Temperature for capacitor
» 1 m/s
» 100 Pa

» Unsteady




Simulation 4: Temperature Profile

Temperature (K)
300.00 480.00 660.00 840.00 1020.0 1200.0




Simulation 4: Velocity Profile

Velocity: Magnitude (m/s)

1.0165 2.0330 3.0495 4.0661 5.0826




Future

» Single Channel Model

‘\



Future: Single Channel Model




Future

» Single Channel Model

» Two Channel Model

‘\



Future: Two Channel Model




Future

» Single Channel Model
» Two Channel Model

» Four Channel Model




Future: Four Channel Model







velocity pobes plot

— 3 mm v probe Monitor
6 mm v probe Monitor
—9 mm v probe Monitor
12 mm v probe Monitor
—15 mm v probe Monitor
18 mm v probe Monitor
— 21 mm v probe Monitor
— 24 mm v probe Monitor
— 27 mm v probe Monitor
— 00 mm inlet v probe Monitor
30 mm outlet v probe Monitor




Temperature probe plot

— 0 mm Inlet Temp Monitor
3 mm Temp Monitor
—6 mm Temp Monitor
9 mm Temp Monitor
—12 mm Temp Monitor
15 mm Temp Monitor
—18 mm Temp Monitor
— 21 mm Temp Monitor
— 24 mm Temp Monitor
— 27 mm Temp Monitor
30 mm Outlet Temp Monitor
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