
A B S T R A C T S  

MAXIMUM TEMPERATURE DROPS AND STRESSES DUE 

TO ASYMMETRICAL HEATING OF A PLATE AND A 

PRISM OF RECTANGULAR CROSS SECTION 

N. Yu. Taits and A. G. Sabel'nikov UDC 539.31:536,24 

When heating equipment is used in practice the metal is often heated asymmetrically; this is asso- 
ciated with imperfect design of the furnaces, or with the nature of the technological process. This factor 
can lead to the formation of considerable temperature drops (At) and dangerous 'magnitudes of thermal 
stresses (if). The present work solves the problem of determining the maximum temperature drops and 
the thermoelastic stresses in the case of asymmetrical heating of the plate and the prism of rectangular 
cross section in a medium with a constant gas temperature (tg = const). 

The value of the Fourier criterion has the form 

l A.~ [cos ( ~  - -  82) - -  1] 
(Fo)~m, 2n -- i~ 2 __ ~ In 2 AI.~ [1 - ~o~ (~1 - ~)] ( 1 )  

when maximum values are  reached.  

The thermoelas t ic  s t r e s se s  in this case  a re  determined f rom the equation 

where a is the coefficient of thermal  dfffusivity, m2/h; v is the Poisson ra t io;  ~ is the coefficient of l inear  
expansion, deg-1; E is the modulus of elast ici ty,  kg/cm2; t a r  is the average t empera tu re  of the metal ,  ~ 
2B is the thickness of the plate; Vn and 6n are  the roots  of the charac te r i s t i c  equations; ~ is the duration 
of heating, h. 

By using (1) it is possible to calculate the maximum values of ~. 

Similar  solutions a re  obtained for  the case  of a symmet r i ca l  heating of a p r i sm of rec tangular  c ross  
section. 

The criterion relationships are represented in the form of graphs which are convenient for carrying 
out calculations. 
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P I E C E W I S E - C O N S T A N T  P E R I O D I C  T H E R M A L  I N F L U E N C E  

OF A M E D I U M  ON A S O L I D  

Y a .  A .  L e v i n  a n d  M.  S .  S h u n  UDC 536.24 

The solution of the th i rd  boundary problem of the rmal  conductivity is presented  for  the case  of p iece-  
wise-constant  periodic laws of variat ion of the coefficient  of heat t r an s f e r  and the t em p e ra tu r e  of the medi -  
um with respec t  to t ime in a quasis teady state .  

The present  work is an at tempt to establish a region in which the principle  of independence of the 
average  t empera tu re  fo r  the period tar(X, ~o) is c o r r e c t  with a given accuracy  in a quasis teady s ta te  f rom 
the dimensions and thermophysical  cha rac t e r i s t i c s  of the body, 

We will introduce the following designations:  ~ = T / T  is dimensionless  t ime;  T = ~1 + ~2 is the period 
of variat ion of the coefficient  of heat t r an s f e r  a s and the t empera tu re  of the medium t s, ~ = x / R  and 0 = 0/R 
a re  dimensionless  coordinates ;  R is half the thickness of the infinite plate; b = 2v/Pd ,  Pd = 2~R2/aT is the 
Predvodi te l '  c r i t e r ion ;  Bi s = ~sR/X is the Blot c r i t e r ion ,  a is t he  coefficient  of thermal  diffusion; s = 1, 2 
is the number  of the par t  of the per iod.  

If 

f ,  (~) = f~ ( - -  x) --= t (x, T~),while y~(x) 4~+~(x)--t.~ and z ~ 0 ) =  f,,+2(~)--ti 
4 - -  4 t~ - -  ta ' 

then in the quas is teady-s ta te  sys tem y(x) = lira Yn (x), z(x) = l im z n (x-) and the functions y(x), z(x) a re  solu-  

tions of the sys tem 
1 

y(x)=  l~-~-lb .I ' qbx(x' O,-q)z(O) dO; 

0 

I 

z (x) = 1-- ~ b  S q5, (x, O, "rz) y (0) dO, 
0 

where  

and 

q58 (x, 0, z) = 2b Z 
k = l  

Z 2 .~- Bi 2 

thiz h +  Bi, = 0 .  
iz k 

The solution is obtained in the fo rm 

ta,,(~, 2 )  = ml~t_, + ~ @ 2  [1 + A (~i], 
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where 

b2 ( t2 -- t~) [ J 

Example.  I f t  i = 1 0 0 0  ~ t 2=100  ~ Bi l = 0 . 1 ,  Bi 2=1,~-1=~-2=0.5 ,  b = 0 . 0 1  (Pd=628) ,  then, on the 
basis of (4) the re la t ive  e r ro r  A(~) = -0.05%. 

Obviously the relat ionship (4) in this case  expresses  the principle of independence almost exactly. 
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S O L U T I O N  OF N O N L I N E A R  H E A T - C O N D U C T I O N  P R O B L E M S  

BY T H E  C O M B I N E D  A P P L I C A T I O N  OF P E R T U R B A T I O N  

M E T H O D S  AND F I N I T E  I N T E G R A L  T R A N S F O R M S  

A. M. Aizen UDC 536.21 

The three-d imens iona l  nonlinear  heat-conduct ion equation is considered.  It is assumed that the t h e r -  
mal conductivity is l inear ly  dependent on t e m p e r a t u r e  and that the Sturm condition is sat isf ied.  It is shown 
that the solution can be reduced to a set  of ord inary  differential  equations by expanding the requi red  solu-  
tion in a s e r i e s  and then making success ive  finite integral  t r ans fo rms .  

It is shown that the kernel of the transformation for obtaining the unknown functions appearing in the 
expansion in powers of a small parameter does not depend on the order of the approximation. Thus explicit 
formulas for the temperatures can be obtained 

t 

H e r e  Pl, P2, and P3 a re  solutions of the corresponding S t u r m - L i o u v i l l e  problems used to el iminate the 
spatial coordinates  by the method of f ini te integral  t r ans fo rms ;  /~, v, and a are  eigenvalues of these  p rob-  
l ems ;  a 0 = k0/%o 0 is thediffusivi ty,  determined by the tempera ture- independent  par ts  of the thermal  con-  
ductivity and the volumetr ic  heat  capacity; 

= j f0 I ,  + + + r 
0 

K, = a~ .i Fo exp [% (bt ~ + v ~ + c =) -~] d~ 
~ 

etc.  

In the l a t t e r  re la t ions  f~ is  the volumetr ic  heat  source  s trength t r ans fo rmed  by the success ive  applica-  
tions of finite integral  t r ans fo rms ;  ~*  is the t r ans fo rmed  initial condition, and F~ is the t r ans fo rmed  r igh t -  
hand side of the f i r s t -approx imat ion  equation. 

The proposed method is i l lus t ra ted  by solving a nonlinear problem of the heating of a plate of finite 
thickness having boundary conditions of the f i r s t  kind specif ied on its la tera l  f o r c e s .  
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T H E R M A L  S T R E S S E S  IN AN U N B O U N D E D  V I S E O E L A S T I C  P L A T E  

Yu .  M. K o l y a n o  a n d  M.  V. K h o m y a k  UDC 539.377 

The paper  deals with an unbounded viscoelast ic  plate of Kelvin or Maxwell mater ia l ,  which is heated 
by an immobile instantaneous line source or  by a source whose output a l ters  by a set amount at the initial 
instant. The solution is derived for the case ~2a < ~i,  where u2 = oz/~u~, with ~ hea t - t r ans fe r  factor  for the 
side surfaces  z = *5, X is the thermal  conductivity, and a is the thermal  diffusivity, ~l  = 3 / ( 1 - 2 ~ ) ~ * ,  
~42 = EM/3GM~, d = 7?/GM is the relaxation time, ~?/G k is the delay, ~? is viscosi ty,  ~k is Po isso~ ' s  rat io 
for  the Kelvin mater ia l ,  G k is the shear  modulus for that material ,  and E]VI and G M are Young's modulus 
and the shear  modulus for the Maxwell mater ia l .  

The solution is expressed via the functions 

Fo 

M,(~, Fo, p )=  ~'~-~exp ~(Fo ~)-- d~, v = 0 ,  _+ 1, + 2 ,  +3 . . . .  

0 

for  which r ecu r r ence  relat ions are  established, while computed tables of values are  given for the zero  and 
f i r s t - o r d e r  functions. 

The numerical  resul ts  are  presented as graphs for an insulated plate of Maxwell material .  

The solution for  ~2a > ~j has been given in  a published paper  (Inzh. Fiz .  Zh. ,  17, No. 5, 1969). 
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T H E  N U M E R I C A L  S O L U T I O N  O F  M U L T I P I t A S E  A N D  

M U L T I D I M E N S I O N A L  M O D I F I E D  S T E F A N  P R O B L E M S  

V .  F .  D e m c h e n k o  a n d  D .  A .  K o z l i t i n  UDC 536.248.2 

The s imples t  one-dimensional  model  of m a s s  t r a n s p o r t  in a monophase  b inary  s y s t e m  fo rming  a 
sequence of continuous solid solutions has  the f o r m  

OC~ot oxO (Di O-xCo~- ), ~ , _ ~ ( t ) < x < ~ ( t ) ,  (I) 

where  ~i = ~i (t) is the posit ion of the boundary between phases  i and i + 1 (the equation of motion is a s sumed  
known), C i and D i a r e  weighted concentra t ions  and diffusion coeff icients  fo r  one of the e Iements  of the b inary  
s y s t e m  in phase  i. At the boundary between the phases  we have the following compat ib i l i ty  condit ions:  

Ci (~,, t) = x,C,+l (~,, t), 

Di OC~ OCi+l = d~i 
�9 -Ox-- x=~i(l ) - -  Di+l Ox x=~i(t ) dt [Ci+:-- Ci]x=}i(t)" 

(2) 

(3) 

The discontinuity in the unknown function at the in te rphase  boundary  m a y  be el iminated by introducing 
a new function - the m a s s - t r a n s p o r t  potential ,  which is l inked with the concentra t ions  by means  of the equa-  

t ion 

C~ (x, t) = O~ (x, t) u~ (x, t), 

where  Pi - [I ' I~j]  is the solubi l i ty  coefficient ,  u i = ui(x, t) the m a s s - t r a n s p o r t  potential  of the i - th  phase .  
]=l 

If we make  the change of va r i ab le  (4) in (1)-(3) and in te rp re t  the discontinuit ies in the m a s s  t r a n s p o r t  poten-  
t ial  f luxes at the in te rphase  boundar ies  as the p r e s e n c e  of a s y s t e m  of 5-shaped sou rce s ,  we can wr i te  the 
genera l ized  equation descr ib ing  the m a s s - t r a n s p o r t  p r o c e s s  throughout the whole of a monophase  s y s t e m  as 

o o ( o./, 
at [pu] = -~x \ D ax / 

where  p(x, t) = Pi(X, t),  D(x, t) = DiP i, if xE[~i, ~i + l]- 

S imi la r ly  we can wr i te  the genera l ized  equation in the mul t id imensional  c a se .  Equation (5) makes  it 
poss ib le  to cons t ruc t  d i f ference  s chem es  for  d i rec t  calculat ion.  The method of cons t ruc t ing  d i rec t  ca lcu la -  
tion s chemes  for  Eq. (5) was descr ibed  in [1]. In solving mul t id imensional  p rob lems  the discontinuous 
functions p and D have to be subjected to smoothing in the neighborhood of the in terphase  boundar ies  and a 
local ly  one-d imens iona l  method has to be applied to the smoothed equation. 

The above method was used to solve the p rob lem of the red i s t r ibu t ion  of an impur i ty  in a t h r e e - p h a s e  
s y s t e m  consis t ing of a solid body, a liquid, and a solid body, s im i l a r  to the s y s t e m  which occurs  in the 
zone re f inement  c~ a me ta l ;  i t  was a lso  used to ca lcula te  the chemica l  inhomogenei ty in the dendri t ic  (ce l -  

lular)  c h a r a c t e r  ~ c rys ta l l i za t ion  [2]. 
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ANALOG-COMPUTER SIMULATION OF THE RELATIONS 

BETWEEN THE PARAMETERS OF MOIST AIR 

A. E. Pass and N. P. Agafonov UDC 533.1 

I t  is f a i r l y  t r oub l e some  to ca lcula te  the t e m p e r a t u r e  and humidi ty  of a i r  by tab les ,  n o m o g r a m s ,  and 
analyt ical  re la t ionships ,  which a r e  difficult to use,  in o rde r  to choose the optimal  c h a r a c t e r i s t i c s  fo r  a 
s y s t e m  of a i r  p rocess ing .  

The paper  h e r e  abs t rac ted  p re sen t s  a method we have  developed for  calculat ing the p a r a m e t e r s  of 
m o i s t  a i r  via e lec t ronic  analog compu te r s .  

The initial p a r a m e t e r s  a r e  the b a r o m e t r i c  p r e s s u r e ,  the a i r  t e m p e r a t u r e ,  and some  one of the p a r a -  
m e t e r s  cha rac te r i z ing  the humidity:  the wa te r  vapor  p r e s s u r e ,  the wa t e r  content,  the r e l a t ive  humidity,  or  
the wet -bulb  t h e r m o m e t e r  t e m p e r a t u r e .  The e lec t ronic  appara tus  enables one to de te rmine  not only all the 
m i s s i n g  p a r a m e t e r s  cha rac t e r i z ing  the s ta te  of a i r ,  but a lso  the p a r a m e t e r s  at the sa tura t ion  point in this 

s y s t e m .  

The model is based on general  analyt ical  re la t ionships  between the basic  p a r a m e t e r s  of mo i s t  a i r ,  
and the p a r a m e t e r  cha r ac t e r i z i ng  the humidi ty  is the wa t e r  vapor  p r e s s u r e  {the par t ia l  p r e s s u r e  of wa te r  
vapor  in the a i r ) .  The genera l  e lec t ronic  s y s t e m  is built up f r o m  pa r t i cu la r  models  and is ve ry  s imple  to 
opera te  to de te rmine  the changes in all the in teres t ing  p a r a m e t e r s  on heating,  cooling, drying,  or humidif i -  
cat ion in a i r -condi t ioning equipment and in mixing var ious  quantit ies of a i r  ill different  s t a t e s .  

/ 

One can t h e r e f o r e  u se  exist ing schemes  fo r  a i r  conditioning to choose the optimism conditions of o p e r a -  
tion and to de te rmine  the p a r a m e t e r  via which the operat ion should be control led;  in designing an a i r  con-  
ditioning s y s t e m  f r o m  sc ra tch ,  one can de te rmine  the optimal design and energy  c h a r a c t e r i s t i c s  of the 
pa r t s  in o rde r  to obtain the bes t  economic p e r f o r m a n c e .  

Higher Marine Engineering College, Odessa. Translated from Inzhenerno-Fizichesldi Zhurnal, Vol. 
19, No. 5, p. 951, November 1970. Original article submitted November 19, 1969; abstract submitted 
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DESIGN OF HEAT EXCHANGERS WITH COMPOUND 

K. F. Nechitailo, V. A. Safonov, 
M. I. Slobodskoi, and A. I. Yakovlev 

FLOW 

UDC 536.27 

Using the equations of heat  ba lance  and heat  t r a n s f e r  in an e l emen ta ry  segment  of a two-pass  heat  
exchanger  and the solution of a s y s t e m  of different ia l  equations we de te rmine  the cu r r en t  value of the t e m -  
p e r a t u r e  in the d i rec t  and counter  flow p a s s e s  of a heat  exchanger  with compound flow: 

where  

t2i -- C~S1 em'x + C2S2e m=x + t~', 

t2ii = Clem*X + C~e m'x'F ti', 

(~ I I  A_ kI ~I /~tI / ~/~( ~tI ~I kI ~II )  2 ~I/~II 
- -  W2 

S~ ~ -- 1 - -  --WA- ml.2; C1 2 = 
�9 ~7 2 ' 

t;  - t;  - s ~ , ,  (t" i - t ; )  

(Sx ~. - -  $2,1) e ~I'2l 

A new nondtmensional  f o r m  of the equation between the p a r a m e t e r s  has been derived for  a heat  ex-  
changer with compound flow 

Z - _ ' l k ~ t _ [ A ~ +  4 k~] -~ {[ 1 - - R P  1 - - R  
W1 R 2 ki~ In . . . . .  + - -  1 - -  P - - R P  R 

X + 0 . 5 A + 0 . 5  A ~-~- R kn 1 - - P - - R P  @ R 

4 ki )o.5 
+ 0"5A --  O'5 ( A + R~ kH ] 

( 4 k, )o-~] -~ 
- - + 0 , 5 A +  A2+ R ~ kH 

• + 0 . 5 A - - 0 . 5  A~+-~ -kII) j I' 
where  l is the length of the heat  exchanger ,  W 1 is the wa te r  equivalent of the coolant in the in terpipe space,  
k I,  kii a r e  the products  of the heat  t r a n s f e r  coeff icients  with the p e r i m e t e r s  of the f i r s t  and second p a s se s ,  

A = , +  k i +  I kr 1 . R -  t l - t ~  t;--t~ 
" kH R k~ R ' t~--t~ ' P t i - l ~  ; ti' t;, t~, t~ a r e  the t e m p e r a t u r e s  at the inlet and 

outlet in the in terpipe space  and the main passage .  

The dependences l = /(R, P, ki /ki i)  were  der ived on a compute r  and reduced to the f o r m  of nomo-  
g r a m s  l = I(R, P) fo r  k i /k i i  = 0.5, 1, 2, 3. U s i n g t h e s e  n o m o g r a m s  we can calcula te ,  Without involving 
s u c c e s s i v e  approximat ions ,  both design and check (operational) ca lcula t ions .  Analysis  of the above equa-  
t ions shows that fo r  pa r t i cu l a r  combinat ions  of R and P an i nc rea se  in the intensi ty  of heat  t r a n s f e r  in the 
d i rec t  flow leads not to a reduct ion,  but to an i nc rea se ,  in the total  length of the heat  exchanger .  

It  is pa r t i cu l a r ly  impor tan t  to take into account the above equations when the hea t - t r ans fe rcoe f f i c i en t s  
or the hea t - exchange r  su r f aces  in the counter  flows a re  s ignif icant ly  d i s s i m i l a r  (for example ,  when some  
of the tubes in a tubular  heat  exchanger  a r e  clogged or when the heat  exchange conditions a r e  different  in 
the d i rec t  and counter  flows of a heat  exchanger  with coaxial  coolant flow). 

Aviat ion Inst i tute ,  Khar 'kov .  Trans la t ed  f r o m  Inzhenerno-F iz ichesk i i  Zhurnal ,  Vol. 19, No. 5, pp. 
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INVESTIGATION OF A VERTICAL 

OF A GAS SUSPENSION 

iV[. E. Dogin 

S T A B I L I Z E D  F L O W  

UDC 532.529.5:628.567.8 

A dimensionless  equation fo r  calculat ing the r e s i s t a n c e  of a ma te r i a l - conduc t ing  pipeline fo r  a ver t ica l  
s tabi l ized flow of a gas suspension was es tabl i shed on the bas i s  of exper imenta l  and theore t ica l  inves t iga -  
tions [1]. 

The exper imenta l  invest igat ions w e r e  c a r r i e d  out on a pneumatic  t r anspor t ing  device the pr incipal  
cha r ac t e r i s t i c  f ea tu res  of which were :  g rea t  length of the ver t ica l  ma te r ia l -conduc t ing  pipeline,  wide range  
of var ia t ion of the p a r a m e t e r s  of the two-phase  flow, and the i r  automatic  record ing .  The device cons is ted  
of two ver t ica l  s tee l  ma te r i a l - conduc t ing  pipel ines ,  27 m high, with an inside d i ame te r  of the pipes of 125 
and 70 ram.  The initial sect ion of the pipel ines ,  of length 150-260 d i a m e t e r s , p r o v i d e d  in all modes  an ac -  
ce le ra t ion  of the solid component  being t r anspo r t ed  to the m a x i m u m  s teady  speed.  The a i r  veloci ty  at the 
ent rance  of the  device was var ied  f r o m  5 to 50 m / s e c .  The m a x i m u m  capaci ty  of the device reached  30 
tons /h .  

The analys is  of the exper imenta l  r e su l t s  was based  on the pr inc ip le  of additivity of the r e s i s t a n c e s  of 
the conveying m e d i u m  and solid component  being t r anspor t ed .  

on  the bas i s  of the invest igat ions the d imens ion less  equation fo r  calculat ing the r e s i s t a n c e  coefficient  
of the ver t i ca l  pipeline with a s tabi l ized two-phase  flow has the f o r m  

i D \0.97 ) 
where  X and ~0 a r e  the r e s i s t a n c e  coeff icients  of the two-phase  mix tu re  and conveying medium;  g is the 
m a s s  flow concentrat ion;  D and d a r e  the d iamete r s  of the pipeline and pa r t i c l e s ;  F r  t is the Froude  num-  
b e r  for  the t r anspor t ed  pa r t i c l e s .  

The second addend includes,  in addition to l o s s e s  due to f r ic t ion  and impact  of pa r t i c l e s ,  the l o s se s  
due to lift ing the solid component .  

The genera l iz ing c h a r a c t e r  of the  equation obtained and the numer ica l  value of its coefficient  C were  
es tabl i shed in exper imenta l  invest igat ions of the pneumatic  t r a n s p o r t  of dustl ike,  powdery,  and granu la r  
m a t e r i a l s  of nine i t ems  differ ing subs tant ia l ly  in f rac t ional  composi t ion,  hydraul ic  and geomet r i c  s ize  of 
the pa r t i c l e s ,  and the i r  densi ty.  The t r a n s p o r t  r e g i m e s  covered  a wide range  of var ia t ions  of the 'mass  
concentra t ion (2 < g < 90), speed of t r anspo r t ,  and densi ty  of the conveying med ium.  

F o r  m a t e r i a l s  the pneumatic  t r a n s p o r t  of which is not accompanied by the fo rmat ion  of a f i lm f r o m  
the t r anspo r t ed  par t i c les  on the wall of the pipeline,  the coefficient  C is equal to 22.5 �9 10 -2 . The s tandard  
deviation in t r ea t ing  the exper imenta l  data was �9 8.7%. 

A specia l  s e r i e s  of exper iments  on pneumatic  t r a n s p o r t  in rough pipes made  poss ib le  an evaluation 
of the effect  of r e l a t ive  roughness  of a pipeline on the value of the r e s i s t a n c e  coefficient  of a two-phase  

mix tu re .  
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I N V E S T I G A T I O N  O F  T H E  R E G I O N  OF S T A B I L I T Y  OF T H E  

C O N T O U R  OF N A T U R A L  C I R C U L A T I O N  D U R I N G  B O I L I N G  

A .  P .  P r o s h u t i n s k i i  a n d  R .  A .  S h u g a m  UDC 532.501.34 

This work  is devoted to exper imenta l  and analyt ical  r e s e a r c h  on the  boundar ies  of the s tabi l i ty  region 
of a contour of na tura l  c i rcula t ion  during boiling. The phenomenon of dynamic instabil i ty,  exp res sed  in the 
f o r m  of nondamped vibra t ions  of the working p a r a m e t e r s ,  is cha rac t e r i s t i c  for  a whole s e r i e s  of s y s t e m s  such 
such as uniflow bo i l e r s ,  nuc lear  wa te r - coo led  w a t e r - m o d e r a t e d  boiling r e a c t o r s  etc.  

Exper imenta l  r e s e a r c h  on the boundar ies  of the s tab i l i ty  region was c a r r i e d  out on a specia l  t e s t  r ig  
designed fo r  studying the hydrodynamics  of two-phase  f lows.  The c i rcula t ion contour of this t e s t - r i g  was 
f o r m e d  by a l if t ing sect ion,  heated by an e lec t r ic  cu r r en t ,  a c o m p a r a t i v e l y  long nonheated lift ing tube,  a 
separa t ion  column, and, f inal ly,  a lower ing branch .  

The outlet of the s y s t e m  on the s tabi l i ty  boundary was achieved e i ther  by increas ing  the heat ing of the 
wa te r  at the inlet  to the heated  sect ion to the sa tura t ion  t e m p e r a t u r e  in the ca se  of constant  p r e s s u r e  and 
heat  emiss ion ,  or  by reducing the p r e s s u r e  in the ca se  of constant  r ema in ing  p a r a m e t e r s .  As shown by the 
exper imen t s  c a r r i e d  out (Fig.  1), the region of unstable flow of the c i rcula t ion  contour in the coordinates  
p r e s s u r e  ( P ) - h e a t i n g  (A~ u) is s i tuated within a t r i ang le  fo rmed  on the one hand by the axis of heating of the 
heat  c a r r i e r  to the sa tura t ion  t e m p e r a t u r e  at the inlet to the heated par t  (ordinate),  and on the other  hand, 
by  the s t ra igh t  l ines  which r e s p e c t  the boundary of the region obtained f r o m  the exper imen t s .  

P r e s s u r e  i nc rea se  leads  to approach to the upper  and lower  houndaries  of the ins tabi l i ty  region;  
when it r eaches  a ce r ta in  value these  in ter lock.  I n c r e a s e  of the densi ty  of the t he rma l  flux leads  to d i s -  
p lacement  of this  point into the high p r e s s u r e  region.  
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Fig.  1. Boundaries  of the s tabi l i ty  region in the 
plane of the p a r a m e t e r s  A~u--P where  n = 1 (A~au, 
~ P, bar ) :  1 -8 ) t heo re t i c a l  and exper imenta l  
curves  r e spec t ive ly ,  fo r  q = 1.27 m V / m  2, 1.72, 
2.20, 2.60; 9) exper imenta l  cu rve  fo r  q = 2.90 
m V / m  2 . 
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Researchwas carried out on the influence of the resistance of the contour on its stability. As the ex- 
periments have shown, the increase of this parameter is a stabilizing factor. 

In addition to exper imenta l  r e s e a r c h  oa the s tabi l i ty  of the contour ,  analyt ical  r e s e a r c h  was also 
c a r r i e d  out on the s tab i l i ty  boundar ies  using a f requency  c r i t e r ion .  The a m p l i t u d e - p h a s e  cha r ac t e r i s t i c  
of an open s y s t e m  was obtained f r o m  equations of conserva t ion  of m a s s ,  energy,  and m o m e n t u m ,  wri t ten 
in integral  f o r m  and complemen ted  by the express ion  fo r  l eakage  of vapor ,  which is a s sumed  to be constant  
with r e s p e c t  to t ime .  

The main  al lowances made  on conver t ing the initial equations a re  assumpt ions  about the absence  of 
su r f ace  boiling, constancy with r e s p e c t  to t i m e  and the level  of the reg ion  of the physical  p a r a m e t e r s  of 
wa te r  and vapor ,  and the cons tancy  of the t e m p e r a t u r e  of the wall  of the tube with r e s p e c t  to t ime .  M o r e -  
over ,  the re la t ionship  between the actual speeds  of the vapor  and wate r  and the coordinate  we re  approx i -  
ma ted  by linear functions. 

Research on the stability of the investigated model was carried out by linear approximation. Com- 
parison of theoretical and experimental data was included in the comparison of the boundaries of the sta- 
bility region obtained by means of calculation according to the amplitude-phase characteristic of the open 
system, by using the frequency criterion of stability, and experimentally (Fig. I). 

In addition, the values of the frequency on the stability boundary obtained from calculation and experi- 
mentally were compared; these also agreed quite satisfactorily. 
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