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During propagation of a shock wave (SW) in a gaslike medium (the mixture of a gas with 
small particles and drops) the strong velocity and temperature phase nonequilibrium features 
lead to formation of a wave relaxation zone, where mass, momentum, and energy exchange occur 
between the gas and disperse phases, gradually equating the phase velocities and temperatures. 
The SW relaxation zone was treated in [I] for gaslike, solid, inert particles. It was noted 
that the interphase friction process usually affects fundamentally the relaxation zone, while 
the heat-exchange process affects it much less. The effect of phase transitions (in the 
absence of drop breakup) on SW structure in gas-drop mixtures was investigated in [2]. 

In the present study we investigate SW structure in vapor-gas-drop mixtures in the 
presence of drop breakup processes (by the mechanism of surface layer stripping) and mutual 
phase transition processes. A mathematical model is suggested, describing the flow of a gas- 
drop mixture with account of the effect of stripped small drops (with the surface of large- 
scale drops). 

I. Basic Assumptions and Equations. For the mathematical description of the flow of 
gas-drop mixtures we use the fundamental assumption of mechanics of heterogeneous media: the 
distances over which the flow parameters change substantially are much larger than the charac- 
teristic drop size. It is further assumed that the drops are incompressible and do not 
collide; viscosity and thermal conductivity effects are important only during phase interac- 
tion processes; breakup of large-scale drops occurs under certain conditions by the stripping 
mechanism, in which case small drops, whose sizes are substantially less than those of the 
original drops, are stripped in this case from the surface of the large-scale drops; part of 
the stripped small drops, incident in a warm gas flow, evaporates (with the evaporation 
process occurring in equilibrium); if the breakup conditions do not apply, the large-scale 
drops (to the extent that their surface layer starts warming up) also start evaporating. 

A mixture of a gas with small drops and their vapor is considered as a single-temperature 
and single-velocity continuous medium with special thermophysical properties. This medium 
will be further called an effective gas. Its parameters are denoted by the subscript i, and 
the parameters of the large-scale drops - by the subscript 2. The parameters of the gaslike 
components of the effective gas, corresponding to the gas (the "passive" component, not 
hindering phase transitions) and the vapor (the "active" component, appearing during evapora- 
tion of fluid drops), are denoted by the subscripts ig and Iv, respectively, and the parame- 
ters of the fluid component of the fluid gas (small drops) - by the subscript 12. 

Let ~11 be bulk content of the gaslike phase, and let ~12, a2 be the bulk contents of 
small and large-scale fluid drops in the mixture. We have a11 = ~i~ = alv, ~i = ~11 ~ a1~, ~i 

~2 ~ i, a 2 = n~d3/6, where ~i~ and ~Iv are the bulk contents of the gas and the vapor, ~I is 
the bulk content of the effective gas, and n and d are the number of large-scale drops in a 
single mixture and their diameter. The true (denoted by the superscript 0) and reduced 
(smeared over the volume of the whole mixture) densities of various components of the gas- 
drop medium under consideration are related by 

0 ~ ~ 0 = ~, 
Pig = allPlg, Pl~ = allPl~, P12 = 12P~, P2 ( i .  1) 

Pll = Pig + Ply = ailp~1, Pll + Pl~ = Pl. 

The mass  c o n s e r v a t i o n  e q u a t i o n s  o f  t h e  g a s ,  v a p o r ,  s m a l l  a n d  l a r g e - s c a l e  d r o p s ,  as  w e l l  
as  t h e  c o n v e r s a t i o n  e q u a t i o n  o f  t h e  n u m b e r  o f  l a r g e - s c a l e  d r o p s  f o r  o n e - d i m e n s i o n a l  s t a t i o n a r y  
m o t i o n  w i t h  p l a n a r  s y m m e t r y  c a n  b e  w r i t t e n  i n  t h e  fo rm 
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dpigvl 

dx 
dPlvVl .v .v dn19vl = nj~ -- n]~: 

= O, ~ = 112 + n]2, . dx 

dP2v2 .s .v dnv 2 
dx n]2 - -  n]2, ~ = O. 

(1.2) 

Here v I and v 2 are the velocities of the effective gas and of large-scale drops, J2 is the 
intensity of mass removal from the surface of an isolated large-scale drop (the superscripts 
of v and s refer to the evaporation and stripping intensities, respectively), and J[2 the 
evaporation intensity of small drops. Combining the first three equations (1.2), with account 
of (I.i) we obtain a mass conversation equation of the thermodynamically equilibrium vapor- 
gas-drop medium, called above the effective gas: 

dPlVl .s m 
dx " = n]2 + nh" ( 1 . 3 )  

The following mass integral follows from (1.3) and (1.2): 

p ~ v l + p 2 ~  = const. 

The momentum c o n v e r s a t i o n  e q u a t i o n s  f o r  t he  gas ,  v a p o r ,  and s m a l l  d rop  m i x t u r e  
w i t h  t h e  same v e l o c i t y  v l )  i s  w r i t t e n  as  

d o ,  _ - + - 

plVl-d-~x ----d-- ~- 
(1.5) 

dr2 .v 
p2v2 -~- = n f ~  - -  n]~ (v~ - -  v3)  - -  n ]2  (v~ - -  v~),, 

where p is the pressure, flz is the force by the effective gas acting on a single large-scale 
drop, and v~ and v~ the characteristic velocities of the stripped and evaporating fluids on 
the surface of large-scale drops. We further put v~=~=v2, and therefore Eqs. (1.5) have 
the simpler form 

dvl dp .s .~ dv 2 
V l ' l  ~ -  = dx h i l l  + (hI2  + hI2)  (V2 - -  Vl), VIU2 ~ x  = ni l2" ( 1 . 6 )  

(1.4) 

(moving 

The complicated momentum equation (1.5) or (1.6) with (1.3) and (1.2) gives the momentum 
integral of the mixture 

PlV~ + p~v~+ p = const. ( 1 .7 )  

The t h e r m a l  f l u x  e q u a t i o n  f o r  l a r g e - s c a l e  d r o p s  and t he  t o t a l  e n e r g y  c o n v e r s a t i o n  equa-  
t i o n  o f  t he  whole  m i x t u r e  can  be w r i t t e n  i n  t he  form 

des .v . 
P 2 v 2 - ~ - = - - n q 2 z - - n ] 2 ( ~ 2 s - - i 2 ) ,  

( 1 . 8 )  
 {p vl(el + vF2) + (e, + + (=,vi + = 0. 

Here el, e z are the internal energies of the effective gas and of large-scale drops, i z is 
the enthalpy of large-scale drops (the additional subscript s refers to the saturated state), 
and q2z is the intensity of thermal flux toward the surface of the large-scale drop from 
within. From the second of Eq. (1.8) follows the energy integral 

PlY1 (e l  + v~/2) + p2v2 (e 2 + v~/2)  + (e ly  1 + a~v2) p = const. ( 1 . 9 )  

We p r o v i d e  t he  e q u a t i o n s  o f  m o t i o n  o f  t he  m i x t u r e  componen t s .  The components  o f  t he  
g a s l i k e  phase  w i l l  be assumed to  be c a l o r i c a l l y  a p e r f e c t  gas ,  w h i l e  t h e  c o n d e n s e d  phase  i s  
t r e a t e d  as  an i n c o m p r e s s i b l e  medium w i t h  a c o n s t a n t  h e a t  c a p a c i t y  

P = (xagRg -t- xlvRv) p~ 1, e 1 = CvlT1 (1 .10 )  

(Clrl = XlgCvg --~ XlDCVr) -~ X12C2, Xlg = Plg/Pl, XlV : PlV/Pl, X12 = PlJPl); 

pO = const, ez = c2T~ (Rg, Rv, cvg, cv, ,  c~ = const), ( 1 . 11 )  

where T1, T 2 a r e  t h e  t e m p e r a t u r e s  o f  t he  e f f e c t i v e  gas and o f  l a r g e - s c a l e  d r o p s ;  Bg, R , , C v g ,  c w  
a re  the  gas  c o n s t a n t s  and h e a t  c a p a c i t i e s  a t  c o n s t a n t  vo lume,  c 2 i s  t he  h e a t  c a p a c i t y  o f  the  
condensed  p h a s e ,  and XlZ , xlv, x12 mass f r a c t i o n s  o f  the  g a s l i k e  componen t s ,  s m a l l  d r o p s ,  and 
e f f e c t i v e  gas .  

2. S p e c i f i c  Laws o f  I n t e r p h a s e  I n t e r a c t i o n  i n  the  P r e s e n c e  o f  Drop Breakup .  The r e v i e w  
[3] o f  e x p e r i m e n t a l  and t h e o r e t i c a l  s t u d i e s  shows t h a t  d rop  b r e a k u p  a t  s u b s t a n t i a l  v e l o c i t i e s  
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of relative flow is realized in the regime of their surface layer stripping. An expression 
for the intensity of mass removal (under the action of gas flow) from the drop surface by a 
stripping mechanism, satisfying the experimental data described, was obtained in [4, 5]: 

]~. = k (97) 1/~ (d,'2)3/~ I Vl -- v2 ]i/2 (2. I) 

(k is a constant coefficient). For the mixtures often encountered in practice of air or 
vapor with water drops k = 1.3-2 kgS/6/(m3/2"secl/2). Analysis of the experimental data 
makes it possible to draw the conclusion that the fundamental criterion characterizing the 
realization condition of the stripping mechanism is the Weber number ~Ve12 = p~ I- v212/'~, 
where a is the surface tension coefficient of the drop. In this case the drop in the gas 
flow starts being stripped only when Welz reaches a certain critical value We c [3, 6]. The 
stripping intensity is assigned with account of this fact: 

fO, We12 < W e ~ ,  

]~ = lj~., W e 1 2 ~ W e c  ( 2 . 2 )  

(j~, was determined, for example, according to (2.1)). There exists a number of recommenda- 
tions on determining the generation conditions of surface layer stripping [3]. We note the 
recommendation [ 7] 

Wec = 0.5 Re~h', Re~2 = p~d ]v~ - -  v2 ]/[Zl~, ( 2 . 3 )  

where Re12 is the Reynolds number relative to the drop flow, and #11 is the dynamic viscosity 
coefficient of the gas. 

To determine the intensity of phase transitions between small drops and the vapor it is 
assumed that they occur along the saturation line T I = T s 

0, 912 = O, 

J~2= tO' T I < T s ,  ( 2 . 4 )  

I/L~,, o12 # o; 
.V  ,2~ ,3 

]12" = ]12. (Oel/OX12, Oel/OXxg, dp/dx, dTUdp, x12, xxg , n/12, nqiz, n]z, ( 2 . 5 )  

n]~, ~ ,  p, 07, % v~, i .  i~, il~D. 

Here T s is the saturation temperature, qiE is the intensity of heat flux toward the surface 
of the large-scale drop from the side of the carrying phase, and ilv s is the vapor enthalpy 
at the saturation temperature. Due to its awkwardness the expression for J~2 is not provid- 
ed. For known /1~, qlx, ]~, ]~ and known dependence Ts(p) Eq. (2.5) can be used to determine 
J~2 in terms of dp/dx. In the limiting case of absence of large-scale drops, when 12,'~ 7~, "~ [12, 
qlx ~ 0 and there exists only an equilibrium mixture of the vapor with small drops, we obtain 

A --  OT~v I 91'>va tevv ~ ) "  
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The intensity of phase transitions 
surface [3, 8] 

For a given intensity of phase transitions on the surface of a large-scale drop it is 
assumed that in the presence of stripping they do not occur: 

I.v .8 
.v = 12,, 1 2 = 0 ,  ( 2 . 6 )  

]2 (0, "~ h ~ O .  

12, determined by the thermal balance relation at the drop 

iv 2. = (qlZ + qez)/l (2.7) 

(~ is the heat of vapor formation). 

Experiments show [3, 5] that secondary microdrops, stripped from the surface of large- 
scale drops, are quite small and flow with the large-scale drop, following the gas flow 
lines. Therefore, direct collisions between secondary microdrops and the original large-scale 
drops can be neglected. 

The force acting on the large-scale drop from the side of the carrying phase and the 
intensity of the heat flux toward its surface were assigned in the form 

/ n  = (ad ' /8)  p~ I v 1 - -  v., I(vt - -  v2),~ 

qlz = ~dkH Nut  (T1 - -  Tz), q2z* = ~ d k ,  Nu~ (T 2 - -  T~). 
(2.8) 

Here C a is the resistance coefficient of the drop, %11, %2 are the thermal conductivity 
coefficients of the vapor-gas mixture and of the drop, Nul, Nu z are the external and internal 
Nusselt numbers, and T Z is the surface temperature of the phase separation (usually Ty. = T s 
[3, 8]). 

In the presence of drop deformation and breakup one can use for C a the relation [3, 6] 

[27Re~ TM, 0 < Re12 < 80, 

Cd = I0.27Re~ 8 0 < R e  n < I0', (2.9) 

t2, l0  4 ~ Re12. 

The e x t e r n a l  N u s s e l t  n u m b e r  i s  f o u n d  f r o m  t h e  o r d i n a r y  R a n c e - M a r s h a l l  e q u a t i o n  

0.5 0 33 Nu 1 = 2 + 0 .6Ren P r f  , p r  1 = %u,Ltn/~.11 , ( 2 . 1 0 )  

w h e r e  P r  1 i s  t h e  P r a n d t l  n u m b e r ,  a n d  c p n  i s  t h e  h e a t  c a p a c i t y  o f  t h e  g a s  p h a s e  a t  c o n s t a n t  
pressure. In determining the internal Nusselt number of the drop we took into account the 
nonstationary effect of the enhanced characteristic width of the temperature boundary layer 
inside the drop: 

xu"=t o, Ad>o.   ( 2 . m  
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Here w~) is the temperature conductivity coefficient of the drop, and t is time, referred to 
the time of drop incidence on the SW front. 

Estimates show that the rate of decrease of the drop diameter due to stripping is much 
higher than the propagation rate of the temperature wave inside the drop. Therefore, in the 
presence of breakup the drop temperature remains practically constant, since the temperature 
wave cannot penetrate the limits of the layer of the stripped fluid. For given heat-exchange 
intensities q~E and q2~ this fact can be accounted for by putting 

qlx, 72=0, =lq~x' 72=0, (2.12) 

%~= to, y~v~O, %x [o, j~#O, 

where qlz and q2x were determined, for example, according to (2.8). 

3. Statement of the Problem. In infinite space, filled by a gas-drop mixture, let 
there propagate a SW with velocity v10 and vlo>a~, a~ (a~ and a~ are the frozen and equi- 
librium sound velocities in the mixture ahead of the wave [9, i0]). The SW then undergoes a 
jump in the gas, on which the gas parameters satisfy the Rankine-Hugoniot relations (the drop 
effect on the gas parameters directly at the jump can be neglected [2]), while the drop 
parameters practically do not change. Thus, at the jump we have the following boundary 
conditions 

91/ (?lo+~)M vlf 2 M + 

(3.1) : 2 \ ) Po 7 1 o + t \ ~ 1 o ~  1 92 t=92o, v21=v2o, T2i=T2o, M=Vl-~~ 

Here the additional subscripts 0 and f refer to the parameters ahead and following the jump, 
the parameters p~],92],v~f, v2f, pf determine the boundary conditions at the point x = xf, cor- 
responding to the position of the jump condensation, and makes it possible to calculate the 
structure of the relaxation zone in the region x > xf. 

Let now a~<vlo<a ~. The SW has than no jump ahead of itself, i.e., the mixture parame- 
ters in the condensation wave vary continuously from the equilibrium state ahead of the wave 
to an equilibrium state behind the wave [9]. In this case, to state boundary conditions one 
can use the linear solution of Eqs. (1.2)-(I.ii) near the initial state in front of the wave. 
Thus, we have boundary conditions for calculating the structure of a totally diffuse condensa 
tion wave: 

f t t 

x = x1: 9~]= 9~o + 9~, v11= v~o + vl, P l =  Po + P , 

921=920+9~, v,t= v2o + v~, T21= T2o + T~, (3.2) 

t t ~ t t t 

where 9~, vl, P, P~, v~, T~ are small perturbation parameters of the mixture, determined by 
solving the linearized system of equations of motion. We note that drop breakup can be 
neglected in linearizing (1.2)-(i.ii), since the perturbed parameters can be arbitrarily 
small, so that the breakup conditions do not apply. 

4. Estimates of Characteristic Relaxation Times and Analysis of Breakup Conditions~ We 
estimate the characteristic relaxation times of the velocity and temperature of a constant 
size drop. It is well known that for large Reynolds numbers (Re12 >> I), when the Newtonian 

flow conditions concerning drop flow are realized (C d ~ 0.4~, Nu~ -- 0.6Re~2Pr~/3), the charac- 

N and temperature r~ are teristic relaxation times of the drop velocity z v 
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0 2 'r~ ~ 2"6p~176 "t-~" ~ P2d~ 
pOoUlO 5, t~,10 (Reos~l) 0r5 _]P ,0,331o 

l=[%s = 0 ~ ] P~0~0a0/~10, Prl0 = Cvlo~ho/;Llo). 
(4.1) 

Estimates show that N N TT/Tv ~l , i.e., for Relz >> i the characteristic time of equating the 
gas and drop temperatures exceeds substantially the characteristic time of equating their 
velocities. 

In the presence of stripping of the surface layer of the drop it makes sense to introduce 
a characteristic time rm of variation in drop mass. It can be shown that the characteristic 
time, following which the drop mass decreases due to stripping by e = 2.71 times, is 

Tm ~ p~ (p~ I/2 (4.2) U10 �9 

I t  f o l l o w s  f r o m  e x p r e s s i o n s  ( 4 . 1 )  a n d  ( 4 . 2 )  t h a t  t h e  f o l l o w i n g  c o n d i t i o n s  a r e  s a t i s f i e d  i n  
t h e  i n v e s t i g a t e d  r e g i o n s  o f  v a r i a t i o n  o f  t h e  d e c i s i v e  p a r a m e t e r s  lO 2 ~ l~e0s < lO ~, 0.7 > M < 3 
b e t w e e n  t h e  c h a r a c t e r i s t i c  t i m e s  rv  N a n d  r m 

"~-~(,'~ t ,  1 0 ~ < R e o s < t 0  5. ( 4 . 3 )  

(4.1) was obtained without account of the It is noted in this case that the expression for r v 
effect of decreasing drop diameter due to stripping. Therefore, the comparison carried out 
between r~ and r m (4.3) is of a basic methodological nature. 

To analyze the similarity conditions of SW structures we consider three cases. 

A. There is no drop breakup during the phase transitions, i.e., ]~, ]~ =0., In this case 
the basic similarity criteria of the flow are the three dimensionless parameters: 

?10 = Cplo/CVIo, M = ~10/a~, ~ = P20/Pl0 ( 4 . 4 )  

(m i s  t h e  r e l a t i v e  m a s s  c o n t e n t  o f  d r o p s  a h e a d  o f  t h e  w a v e ) .  

B. T h e r e  i s  no  d r o p  b r e a k u p  ( j ~  ~ 0 ) ,  b u t  p h a s e  t r a n s i t i o n s  o c c u r  on  t h e  s e p a r a t i o n  
s u r f a c e  ( ] ~ = 0 ) ;  among t h e  s i m i l a r i t y  p a r a m e t e r s  ( 4 . 4 )  we h a v e  t h e  d i m e n s i o n l e s s  h e a t  o f  
vapor formation L = ~/(a~)'. 

(.s C. Drop breakup occurs Jz ~ 0). The similarity of SW structures is then basically 
= b / (  ~0~112.1/3 g u a r a n t e e d  b y  s i x  c r i t e r i a :  710, M, m, K,  We0s , W e  e ( K  ,~/~P10) ,10 ,  W e 0 s =  p~odo(a~)2/6) �9 

5. S e v e r a l  C a l c u l a t i o n  R e s u l t s .  The  s t r u c t u r e  o f  c o n d e n s a t i o n  w a v e s  was  i n v e s t i g a t e d  i n  
a m i x t u r e  o f  w a t e r  d r o p  w i t h  a i r .  S i t u a t i o n s  w e r e  c o n s i d e r e d  i n  w h i c h  a h e a d  o f  t h e  wave  t h e  
m i x t u r e  i s  i n  t h e r m o d y n a m i c  e q u i l i b r i u m  (vl0  = va0, T10 = T20) a t  p r e s s u r e  O . 1  MPa. T h e  
e q u a t i o n s  o f  m o t i o n  g i v e n  i n  S e c .  1 f o r  a v a p o r - g a s - d r o p  m i x t u r e  w i t h  t h e  c l o s u r e  r e l a t i o n s  
( 2 . 1 ) - ( 2 . 1 2 )  a n d  b o u n d a r y  c o n d i t i o n s  ( 3 . 1 ) ,  ( 3 . 2 )  w e r e  i n t e g r a t e d  n u m e r i c a l l y  b y  t h e  m o d i f i e d  
E u l e r  m e t h o d .  The c a l c u l a t i o n  a c c u r a c y  was  c o n t r o l l e d  b y  s a t i s f y i n g  t h e  f i r s t  i n t e g r a l s  o f  
m a s s ,  momentum,  a n d  e n e r g y  ( 1 . 4 ) ,  ( 1 . 7 ) ,  a n d  ( 1 . 9 ) .  

We i n v e s t i g a t e d  t h e  e f f e c t  o f  t h e  d r o p  b r e a k u p  p r o c e s s ,  a s  w e l l  a s  o f  t h e  d e c i s i v e  
p a r a m e t e r s  (wave  i n t e n s i t y ,  m a s s  c o n t e n t ,  a n d  d r o p  d i a m e t e r )  a n d  v a r i o u s  p a r a m e t e r s  on  t h e  
n a t u r e  o f  m i x t u r e  f l o w  i n  t h e  wave  r e l a x a t i o n  z o n e .  The c a l c u l a t i o n s  w e r e  c a r r i e d  o u t  f o r  
w a v e s  w i t h  Mach n u m b e r s  f r o m  0 . 7  t o  3.  The r e l a t i v e  d r o p  m a s s  c o n t e n t  m = P2o/Plo a n d  t h e  
d r o p  d i a m e t e r  d o w e r e  v a r i e d ,  r e s p e c t i v e l y ,  f r o m  0 . 2  t o  5 a n d  f r o m  60 t o  600 #m. S e v e r a l  
c a l c u l a t i o n  r e s u l t s  a r e  shown i n  F i g s .  1 - 3 .  F i g u r e  1 i l l u s t r a t e s  t h e  e f f e c t  o f  d r o p  b r e a k u p  
on t h e  s t r u c t u r e  o f  a s t r o n g  SW ( w i t h  a f r o n t - e n d  j u m p )  f o r  M = 1 . 5 ,  m ~ 2,  d o = 200 #m, t h e  
s o l i d  l i n e s  c o r r e s p o n d  t o  p r e s e n c e  o f  b r e a k u p ,  a n d  t h e  d a s h e d  - t o  i t s  a b s e n c e .  I t  i s  s e e n  
t h a t  b r e a k u p  l e a d s  t o  s u b s t a n t i a l  s h o r t e n i n g  o f  t h e  l e n g t h  o f  t h e  SW r e l a x a t i o n  z o n e .  I n  t h e  
p r e s e n c e  o f  d r o p  b r e a k u p  t h e i r  r e d u c e d  i n t e n s i t y  Pz = Pz/Plo ( F i g .  l a )  i n  t h e  wave  r e l a x a t i o n  
z o n e  b e h a v e s  n o n m o n o t o n i c a l l y :  i n i t i a l l y  i t  d e c r e a s e s ,  t h e n  i t  i n c r e a s e s ,  a n d  a t  t h e  same 
t i m e  i t  a l w a y s  i n c r e a s e s  m o n o t o n i c a l l y  i n  t h e  SW i n  t h e  a b s e n c e  o f  b r e a k u p .  T h i s  i s  r e l a t e d  
t o  t h e  f a c t  t h a t  two s u b s t a n t i a l  f a c t o r s  a f f e c t  t h e  r e d u c e d  d e n s i t y  o f  l a r g e - s c a l e  d r o p s :  
s u r f a c e  l a y e r  s t r i p p i n g  o f  d r o p s ,  a n d  t h e i r  d a m p i n g .  S r i p p i n g  c a u s e s  a d e c r e a s e  i n  P2L a n d  
d a m p i n g ,  l e a d i n g  t o  a n  i n c r e a s e  i n  l a r g e - s c a l e  d r o p  c o n c e n t r a t i o n  - t o  a n  i n c r e a s e  i n  P2. 
T h e r e f o r e ,  d e p e n d i n g  on  w h i c h  o f  t h e s e  f a c t o r s  p r e d o m i n a t e s ,  t h e  r e d u c e d  d e n s i t y  o f  l a r g e -  
s c a l e  d r o p s  i n  t h e  r e l a x a t i o n  z o n e  o f  a c o n d e n s a t i o n  wave  c a n  e i t h e r  i n c r e a s e  o r  d e c r e a s e .  
I t  i s  n o t e d  t h a t  due  t o  h e a t  l o s s e s  b y  t h e  g a s  d u r i n g  t h e  h e a t i n g  o f  s t r i p p e d  s m a l l  d r o p s  t h e  
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gas temperature TI = TJTI0 decreased substantially (Fig. ib), and small drops could not 
evaporate. In this connection the effective_gas composition included small drops, leading to 
substantial increase of its reduced density Pl = PJP10. 

Figure 2 shows the effect of drop breakup on the structure of a weak SW (diffuse, i.e., 
without a front-end jump) for M = 0.95, m = 2, and d o = 200 #m (the notations are the same as 
in Fig. I). As is seen, the reduced density of large-scale drops behind the weak wave is sub- 
stantially lower than behind the strong one, i.e., the total effect of stripping in a weak 
wave can be substantially more clearly manifested in a weak wave than in a strong one. 

3o far there exist no experimental studies of the effect of drop breakup on SW structure. 
In this connection it is interesting to compare calculated and experimental wave structures 
in gaslike solid inert particles. In Fig. 3 we compare typical experimental pressure oscil- 
lograms, obtained in [II] (solid lines), with calculations. The experimental oscillogram in 
Fig. 3a for m = 1.0 corresponds to a SW with a front-end jump (M = 1.16). The oscillogram in 
Fig. 3b with m = 1.7 corresponds to a totally diffuse wave with M = 0.99. The particle 
diameter in the mixtures used in the experiments varied from 3 to 9 ~m. 

Calculations were carried out for monodisperse mixtures of the corresponding mass con- 
tents for various particle diameters: 3 (dashed lines), 6 (dashed-dotted), and 9 (dotted) #m. 
Good agreement is observed between theoretical and experimental structures, while best agree- 
ment with experiment is observed for calculations with particle diameter 3 #m. Since there 
exist no data in [Ii] on the particle distribution function over size, one may conclude that 
the mass content of particles with diameter 3 #m predominates in the gaslike structures used. 
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