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Abstract

Comprehensive numerical computations are made of side-lieated squire cavity which is exposed to
zero mean g-jitter. Numerical solutions are acquires to the governing two-dimensional Navier-Stokes
equations for a Boussinesq fluid. When the system is exposed to pure sinusoidal g-jitter inclined to the
vertical axis, in spite of zero mean gravity there exist non zero net flow fields[8]. The resonance
phenomenon are observed in moderate Rayleigh number. And, by comprehensive numerical work,
unlike[5], it is found that they are related with the overshoot phenomenon of the sudden gravity up

problem.
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Ef non-dimensional and dimensional frequency
of the g-jitter

g0 the amplitude of g-jitter

HL height and width of the square cavity

Nu(¥) instantaneous Nusselt number at the vertical
mid-plane x=0.5

Pp non-dimensional and dimensional pressure

Pr Prandtl number, Pr=v/x

Ra Rayleigh number, Ra=gaATL/vk

T non-dimensional temperature

Tt non-dimensional and dimensional times

uyv dimensional velocities in x and y

uyv non-dimensional velocities in x and y

Xy dimensional horizontal and vertical axes

XY non-dimensional horizontal and vertical
axes

o volumetric expansion coefficient

AT mean temperature difference between the

' hot and cold side-walls
[ angle of the g-jitter inclined to vertical axis

*

R AATSY
T azael e AR
™ ezt AT

¥ thermal diffusivity

F, resonance frequency

7,  a periodof g-jitter
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Fig 1. Schematic diagram of flow configuration.
(b)

Fig 4. Temperature profiles and dynamic behaviors of the
first and second half of cycle; (a) F=0.02 (b) F=20.0,

Ra=1000,AT"=0.0625.
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Fig 2. Averaged streamfunction for a cycle of g-jitter,
Ra=1000.
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Fig 3. History of temperature and horizontal velocity
variation at (0.5,0.91), Ra=1000.
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Fig 6. Variations of Max. Nu vs F for various Rayleigh

numbers,
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Fig 7. Development of temperature fields of g-jitter,

AT=0.0625.
i
i g-jitter
| 0< /7, <0.25 or
? 0.5< 7z, <0.75
T, @
: 1T
Adiabatic
Sudden gravity up
Att <0, g=0
g 90_. Att> 0, g=g,
- =
Adiabatic
. _ (®)
Fig 8. Comparisons of g-jitter and Sudden gravity up
case.
Ra = 5000 Ra = 10000
S.G.U g-jitter | 8. G. U g-jitter
Low
frequency Max. y 0.06 0.06 0.0592 | 0.0592
(F=0.02)
‘Steady tate | Max-Nu | 175 17 2203 |22
Resonance
Frequency | Maxw | 0.074 ] 0.075 0.0861 | 0.0876
F=F) 2.17 3.38
‘Overshoot | Max.Nu | 2.2 (F.=4.4) 3.55 (F. =5.5)

Table 1. Comparisons of numerical data of g-jitter and
Sudden gravity up(S.G.U).

Ra = 10000
~ ~ = ~ Ra=5000
Ra = 1000

[X3

1 ) . al
0.05 0.1 0.15 02

Fig 9. History of Nusselt number variations of the
Sudden gravity up case.

Sudden gravity up

(b)

Fig 10. Stream functions and isotemperature fields of
g-jitter and Sudden gravity up case. (a)Sudden gravity
up-steady state; g-jitter- ©/7,=0.25, F=0.02. (b)Sudden
gravity up- over shoot state; g-jitter- vz, = 0.27,
F=5.5(Resonance state). Ra=10",4y=0.0035, AT=
0.0625.
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