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Aa k r o s t a t  is a nev vehicle fo r  remote sensing of the sar t ian surface and is one f r o r  the 
major component of the  mission 'bs-94'.Becaaee an aerostat will f l y  during a l a j o r  part of the day the 
conprehension of the a h s p h e r i c  $parics inflrrence on its f l i g n t  is represented as principle. The goal of 
our investigation ia t o  concider the influence one of the atnospheric dynamics factors  on the r e g h e  of an 
aerostat dr i f t - the convection in the bound layer of atlosphere.lle have considered the influence of the 
vert ical  vind shear e f fec t ,  the temperahre different  between the lower and upper boundaries of tne 
considered Layer and irregular heating of the lower boundary on the convection s tracture,  generation 
and intensity. In the  f r a r e ~ r k  of 2D r o l l  rodel the  convection to vert ical  r ind  shear interaction was 
studied . I f  the horizontal wind (0) ms stroag enough (US, where C is the sound velocity ) only 
longitudinal r o l l  s t m t u r e s , i . e .  the r o l l s  whose axes r e r e  paral le l  t o  the r ind  direction, 
reaained stable. Iinder the weak rind, the transverse ~oll structures  (the r o l l s  with axes oriented along 
a perpendicular t o  the r i n d  direction ) vere s table  as well . A horizontal length of the  transverse r o l l s  
( i n  considered p h  it is the  vortex s ize )  varied along the 1ayer.l'he vortices whose rotat ion coincided in 
direction with the horizontal r ind vere appreciably r ider  then those r i t h  opposite rotation(Fig.1). The 
rotion velocites in these oppasitely rotating vortices were a l so  different: the both ver t i ca l  and 
horisontal components in the vort ices  with rindvise rotat ion were about two-fold less  than those corponents 
in  the vort ices  r i t h  opposite rotation, i.e. it proved tha t  the rotion in the vort ices  with countenind 
rotation w a s  nore intensive, h e v e r ,  the vortices vere rore compressed. 

Under the strong horisontal rind, the only available longitudional r o l l  structure was no different  ( 
due t o  independence of rot ions in two mtidly orthogonal planes) from a s i r i l a r  r o l l  s t m c t a r e  which would 
exis t  with no rind a t  a l l .  Fror t h i s  it fo l lo rs  that  i n  tb strong vind case we may consider a convective r o l l  
rode1 unperturbed by mud. Bmever, r e  should keep i n  r ind that  there is still wind strong enough and that  the 
r o l l  a tmctore under consideration is o iente i n  para l le l  r i t h  t h i s  o r i t t ed  wind. 

For different  Grashof number (3x1 8 <&5x10 the numerical values of tenperatwe r a t i o  Q/ &betwen the 
lover and upper boundaries were determined. These value correspond t o  a threshold of convection origination 
.hen a ulhl ver t ica l  velocity of c o m e c t i o ~ e l c e e d  4 8 , .  a c r i t i c a l  value for  an aerostat  floating 
thnn atroepherc can be reached. Rhen MxlO the convection a r i ses  a t  T&>1.2 while a t  $/TI >1.28 the 
m x d l  v e r t i c a l  velocity approaches 4 4s. For  or^@ the convection threshold a t  $/TI 11.14 and a t  $4, 
>1.15 the vrivl ve loc i t l  is close t o  4 us. For ~ 2 x l f l  the convection threshold a t  &/Tt 11-12 and a t  $4 
>1.135 the  uri.al velocity also reaches the value 4 Vs. It should be noted tha t  in the case of inviscous 
gas it f o l l w s  from the theoret ical  s t a b i l i t y  cr i ter ion [ l l  that convection m a t  a r i se  when +/TI >1.12. Its 
velocity rill be very high w e n  f o r  %/T1=1.3 ( about 150 n/s accordina t o  the f o m l a  given m [2]). IhPa, 
fo r  a given r e a l  dayly terperature lapse on the lmr boundary [31 and a given constant value of 
teaperatart on the apper bmdary (2201) the convection occurs n w a l l y  in the interval f ~ l  10 a.1. t o  4 P.I., 
and during all t h i s  tire the  raxital velocity is of the order of 10 Vs. In the considered atlosphere layer of 
50 h long ad 5 h thick the  terperatPre of lorer bowiary was given p m e e d i u  f r o r  the condition of 
convection absence in central  part of this layer. A s ize  of t h i s  region ms 5 h along the horizontal. In the 
f o n e d  convective £lor the c e l l s  proved t o  be m i d e n t i c a l  (Mg.2). hro central 'convective vort ices  in the 
above 5 - h  region rere about twice as long as tLe rest and extended beyond t h i s  region. Correspondingly,the 
f l w  veloci t ies  in these vort ices  m y  be approxhately two t b s  as lm as those in  other vort ices  located in 
the res t  part of tke a t r o e h e r e  layer. For colparison Fig.2 shore convection i n  the same layer fo r  the case 
rhen the lower boundary teaperatwe is the  saae a t a l l  point. 

Pm the  simple computer s h l a t i o n  sm that  the convection d y m i c s i n  the martian atmsphere is very 
s e n s i b i l i t j  to the b o d a q  conditions.In order t o  approxiaate our understanding of the convection influence 
an an Aerostat ve have plan to add in the convection m i e l  the dai ly dynarics of the boundary conditions and 
the t h e 4  contrast from regaslopea. 
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CONVECTION IN MARS ATMOSPHERE: Vasin V.G.,Kuzmj.n R.O. 

Fig.1. Vertical wind shear effects upon the convection 
4 

structure. Initial conditions: Rb=10 , Uo=0.2, 
L/H=10( ratio of the horizontal to the 

vertical sizes of the atmosphere layer),T./Tq = 
1.5; A 4 , A 2  -vertical cross-sections. 

Fig.2. An influence of irregular (A) and regular (B) 
heating of the lower boundary upon the 

convection structure. Initial conditions: Ra= 
4 10 ,L/H =lo, Ti=220ET, T2=294K and 181K. 
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