
CONCERNING M. E. DEICH AND A. E. ZARYANKIN'S 

BOOK "GAS DYNAMICS OF DIFFUSERS AND EXHAUST 

PIPES OF TURBOMACHINES" 

A .  S.  G i n e v s k i i  

In connection with the publicat ion of M. E. Deich and A. E. Zaryankin ' s  book "Gas Dynamics  of 
Di f fusers  and Exhaust  P ipes  of Turbomach ines"  ("Energiya ,  " Moscow, 1970) I cons ider  it  n e c e s s a r y  to 
note the following. In the P r e f a c e  the au thors  " exp re s s  s ince re  thanks" to a group of pe r sons  (including 
me) "whose comm en t s  influenced cons iderab ly  the final vers ion  of the book. " The r e a d e r ,  natural ly ,  gets  
the i m p r e s s i o n  that  all these  pe r s ons  f ami l i a r i zed  t hemse lves  c lose ly  with the manusc r ip t  of the book and 
b e a r  to some extent  a mora l  respons ib i l i ty  for  its scient i f ic  level .  

As concerns  me,  I did not read  the manusc r ip t  of the second vers ion  of this book. In 1964 the authors  
p r e sen t ed  the f i r s t  ve r s ion  of the book with a volume of 15 sheets  to the publishing house "Mashinos t roenie ."  
I was one of i t s  r e v i e w e r s .  The r e v i e w e r s  found that  the initial fo rmulas  contained in the book for  ca lcu la t -  
ing hydraul ic  l o s s e s  w e r e  incor rec t ,  in connection with this doubt was e x p r e s s e d  concerning the soundness 
of the expe r imen t s ,  which ag reed  well  with the calculat ions by the e r roneous  formula .  The publishing 
house "Mashinos t roen ie"  r e tu rned  the book to the authors .  

Unfortunately,  the new vers ion  of the book (with a volume of about 22 sheets) also contains e r r o r s  of 
a fundamental  c h a r a c t e r .  We will  indicate as  an example  s e v e r a l  such e r r o r s  in the pa r t  of the book w r i t -  
ten by A. E.  Zaryankin .  

1. In the book the express ion  for  the coefficient  of total  p r e s s u r e  l o s s e s  in the initisd sect ion of the 
d i f fuser  is der ived  by two methods.  The di f ference  between them cons is t s  in that the coeff icient  of l o s se s  
is e x p r e s s e d  by in tegra l  c h a r a c t e r i s t i c s  of the boundary l a y e r  in the e x t r e m e  c r o s s  sect ion of the diffuser;  
the second method is i n c o r r e c t  in pr inc ip le ,  and the re fo re  it is not su rp r i s ing  that it leads to an e r roneous  
resu l t .  According to this der ivat ion,  the coeff icient  of l o s s e s  is de te rmined  by two cofac to rs ,  of which the 
f i r s t  r e p r e s e n t s  the c o r r e c t  exprmssion for  the coeff icient  of l o s se s  and the second an integral  of the fo rm 
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Then f rom the conditions of a g r e e m e n t  of both fo rmulas  the author  a r r i v e s  at  the conclusion that 
the in tegra l  p resen ted  above should be equal to unity, i . e . ,  A = 1 (Eq. (2.54) on page 81). Here  p and c 
a r e  r e spec t i ve ly  the gas  densi ty  and veloci ty  in the flow core;  5*** is the energy  thickness;  the subsc r ip t  
2 pe r t a ins  to the exit  sect ion of the di f fuser .  The author  s ta tes  (page 81) that  " . . .  with a c o r r e c t l y  ca lcu-  
la ted boundary l a y e r  Eq. (2.54) should become an identity. Hence follows the opposite ,  r a t he r  a t t rac t ive  
p rospec t :  to use Eq. (2.54) for  calculat ing the boundary l aye r .  " 

Here  the author  al lows an e l e m e n t a r y  ma themat i ca l  e r r o r .  In tegra l  (2.54) becomes  an identity in 
the sole case  when pc 3 = const  = P2C32 and consequently cannot be used fo r  calculat ing the boundary l a y e r  in 
d i f fusers .  I f  we take into account  that integral  (2.54) is not equal to unity, the l o s se s  in the d i f fuser  p rove  
to be dependent not only on the p a r a m e t e r s  of the boundary l a y e r  in its e x t r e m e  sect ions but a lso  on the 
law of var ia t ion  of these  p a r a m e t e r s  in i ts  in te rmedia te  sect ions .  This  e r r o r  of the author  was noted in 
the a b s t r a c t s  journal  "Mekhanika" (4B184, 1963) and then c r i t i c ized  in Inzhenerno-F iz ichesk i i  Zhurnal ,  
No. 4, 1965. 
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Unfortunately,  the "a t t r ac t ive  p rospec t "  of the wide use of fundamental ly e r roneous  Eq. (2.54) for  
calculat ing the boundary l a y e r  in d i f fusers  is r ea l i zed  in the book. As the author s ta tes  (see, for  example ,  
pages  138 and 277), such a calculation a g r e e s  comple te ly  sa t i s fac tor i ly  with the exper imenta l  data for  di f -  
fu se r s  with l a rge  values  of the degree  of expansion n, up to n = 6. The s t a tement  on page 277 that  the author  
takes  into account  the "cer ta in  con t rover s i a l  c h a r a c t e r  of Eq. (2.54)" does not save  the situation. 

2. The author  a t tempted  to calculate  the total p r e s s u r e  losses  in a d i f fuser  with closed boundary 
l a y e r s  when the potential  core  of the flow is absent  and the Bernoull i  equation cannot be used for  d e t e r m i n -  
ing the p r e s s u r e .  Without sufficient grounds it is r ecommended  in the book to use for  this purpose  the c o r -  
responding equation for  the initial section of the d i f fuser  with the only di f ference  being �9 some conditional 
veloci ty r a t he r  than the veloci ty  on the channel axis is used as the cha r ac t e r i s t i c  veloci ty  in calculat ing the 
in tegral  bounda r y - l aye r  th icknesses .  The equation thus obtained does not reduce to the c o r r e c t  equation 
contained in my  and A. V. Kolesnikov 's  a r t i c l e  published in Izves t iya  Akademii  Nauk SSSR, Mekhanika 
Zhidkosti  i Gazy,  No. 6, 1969. 

3. When calculat ing the boundary l a y e r  in a d i f fuser  when the potential  core  of the flow is absent  it is  
n e c e s s a r y  to take into account  in the integral  re lat ion of momenta ,  as is known, an additional t e r m  of the 
fo rm 

o T x + - -  - -  p dx,  

Here  6 is the bounda ry - l aye r  thickness;  r w is the radius  of the c r o s s  section of a c i r cu l a r  channel (r  w = 6); 
j = 0 and 1 for  a plane and a x i s y m m e t r i c a l  channel, respec t ive ly .  Unfortunately,  the author  does not take 
into account  this  t e rm .  

The l i s t  of e r roneous  equations,  c a r e l e s s  reasoning,  and vague formula t ions  can be continued. 

The wide use in the book of methods of bounda ry - l aye r  theory  fo r  construct ing engineering methods 
of calculating the eff ic iency of d i f fuser  channels ought to be applauded. However ,  the se r ious  e r r o r s  noted 
above in many r e s pec t s  reduce the value of the book which can confuse r e a d e r s  and d i sc red i t  the use of 
methods of boun da ry - l aye r  theory  for  calculat ing dif fuser  channels.  This  is why I cons ider  that  the pub-  
l ishing house V'EnergiyaT' r endered  a d i s s e rv i ce  to the authors  and r e a d e r s  of the book by publishing it in 
such an unprepared  form.  
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