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57) ABSTRACT 

An after-guide blading of an axial compressor, particularly of 
a supersonic axial compressor, in which a profile ring is pro 
vided between the walls defining the after-guide blading which 
partially projects into the guide blades; the cross-sectional 
configuration of the profile ring in a plane parallel to and 
passing through the compressor axis is such that it increases in 
a first section and decreases again in a second section. 

19 Claims, 3Drawing Figures 
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AFTER-GUIDE-BLADING OF ANAXIAL COMPRESSOR 

The present invention relates to an afterguide blading or 
guide baffles of an axial compressor, especially of a supersonic 
axial compressor. The flow is very strongly deflected and 
decelerated in the afterguide blading which may lead to a 
separation of the flow, i.e., the flow becoming nonlaminar. 
This is true to a particularly large extent for supersonic axial 
compressors in which the deceleration is partially initiated by 
a perpendicular compression shock. The danger of flow 
separation can be reduced in a known manner in that 
downstream of the place at which the compression shock oc 
curs, the deceleration is separated from the deflection. This 
separation can be attained in that one causes the housing walls 
to converge within the deflection area in such a manner that 
the flow is only deflected whereas one decelerates the 
deflected flow without substantial change in direction by the 
divergence of the walls downstream of the blading. The bend 
or brake occurring at the transition of the converging into the 
diverging wall parts thereby effects a separation of the flow 
the more, the thicker the boundary layer of the arriving flow 
medium. Since the boundary layer at the housing wall and at 
the hub are already relatively thick as a result of the interac 
tions in the rotor and of the compression shock in the after 
guide blading, the flow separates with certainty at the bend or 
brake. 
The present invention is concerned with the task to 

eliminate the danger of such a separation of the flow. This is 
achieved according to the present invention in that between 
the walls delimiting the afterguide blading, a profile ring is ar 
ranged coaxial thereto and projecting partially into the guide 
blading, whose profile height increases in a first section and 
decreases again in a second section. The cross-sectional con 
figuration is thereby influenced in this area in such a manner 
that a break-free design and guidance of the walls is possible. 
A separation of the flow is avoided thereby whereas a signifi 
cant boundary layer cannot form on the relatively short, first 
section of the profile ring which is disposed in front or up 
stream of the maximum profile height thereof. 
A favorable influencing of the flow can be achieved accord 

ing to the present invention in that the profile ring projects 
into the guide blading so far that the transition from the first to 
the second section thereof is located within the area of the 
discharge plane of the guide blades. 
A particularly advantageous type of construction of the 

present invention for supersonic axial compressors resides in 
that the profile of the profile ring is a quadrangle with a long 
diagonal parallel to the compressor axis and with a short 
diagonal perpendicular thereto. 

Accordingly, it is an object of the present invention to pro 
vide a guide blading of an axial compressor, especially of a su 
personic axial compressor which avoids by simple means the 
aforementioned shortcomings and drawbacks encountered in 
the prior art. 
Another object of the present invention resides in an after 

guide blading of an axial compressor which effectively 
eliminates the danger of flow separation. 
A further object of the present invention resides in a guide 

blading of the type described above which not only avoids the 
danger of flow separation but permits a configuration of the 
inner and outer walls within the area of the guide blades that is 
substantially free of any bends or breaks. 
A still further object of the present invention resides in an 

axial compressor provided with afterguide blading in the 
discharge from the compressor blades, which precludes the 
formation of a significant boundary layer. 
These and further objects, features and advantages of the 

present invention will become more obvious from the follow 
ing description when taken in connection with the accom 
panying drawing which shows, for purposes of illustration 
only, one embodiment in accordance with the present inven 
tion, and wherein: 

FIG. 1 is a longitudinal cross-sectional view through a part 
of a supersonic axial compressor; 
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FIG. 2 is a plan view, unfolded into the plane of the drawing, 

of the illustrated rotor and afterguide blading of FIG. 1; and 
FIG. 3 is a view, on an enlarged scale, illustrating the profile 

of the profile ring of the afterguide blading. 
Referring now to the drawing wherein like reference nu 

merals are used throughout the various views to designate like 
parts, and more particularly to FIG. 1, a rotor 12 consisting of 
a hub disk 13 and of compressor blades 14 is conventionally 
supported within the housing 11 of a supersonic axial com 
pressor. An afterguide blading 15 adjoins the rotor 12 which is 
arranged in the annular channel 16 between an outer wall 17 
and an inner wall 18 of the housing 11. 
The afterguide blading 15 consists of guide blades 19 and of 

a profile ring 20 arranged approximately in the center of the 
annular channel 16 and coaxial thereto. The thickness of the 
profile generally designated by reference numeral 21 of the 
profile ring 20 thereby increases in a first section 22 and again 
decreases in a second section 23. More particularly, the 
profile 21 has the configuration of a quandrangle with a long 
diagonal 24 parallel to the compressor axis and a short 

... diagonal 25 perpendicular thereto. The first section 22 of the 
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profile ring 20 thereby projects so far into the guide blades 19 
that the transition 26 into the second section 23 is disposed 
within the area of the discharge plane of the guide blades 19. 
The profile ring 20 according to the present invention leads 

by reason of its profile 21 which produces a convergent-diver 
gent cross-sectional configuration of the annular channel 16, 
as well as by reason of its arrangement in relation to the guide 
blades 19 to a separation of the deceleration from the deflec 
tion of the flow in the afterguide blading 15. As a result 
thereof, the flow within the area of the second, tapering sec 
tion 23 of the profile ring 20 is decelerated whereas the danger 
of separation of the flow is strongly reduced at the outer wall 
17 as well as at the inner wall 18 which can be constructed 
without bend or break by reason of the arrangement of the 
profile ring 20. 
The walls delimiting the afterguide blading have, in the illus 

trated embodiment, a cylindrical configuration. However, 
they may also be slightly inclined or curved without changing 
the effect of the profile ring of the present invention. The 
profile ring may, in addition to cross-sectional shapes that are 
defined by straight lines, for example, such as shown by the il 
lustrated embodiment, or by a rhombic configuration, also 
possess a drop-shaped cross-sectional shape. The profiles may 
thereby also be constructed asymmetrical to the longitudinal 
axis thereof. Instead of the center position illustrated in the 
described embodiment, it is also possible to arrange the profile 
ring 20 closer to the inner wall or to the outer wall of the annu 
lar channel 16. 
Thus, while I have shown and described only one embodi 

ment in accordance with the present invention, it is un 
derstood that the same is not limited thereto but is susceptible 
of numerous changes and modifications as known to those 
skilled in the art, and I therefore do not wish to be limited to 
the details shown and described herein but intend to cover all 
such changes and modifications as are encompassed by the 
scope of the appended claims. 

I claim: 
1. An afterguide blading assembly for an axial compressor 

with a longitudinally extending axis of the type having a 
rotatable compressor means and inner and outer housing walls 
for delimiting a space immediately behind the compressor 
means for the passage of air and other gases leaving the com 
pressor; said assembly comprising a plurality of radially ex 
tending guide blades arranged in said space between said inner 
and outer walls for smoothing the flow of the output from the 
compressor means, said guide blades including leading edges 
disposed at the forward ends thereof for initially contacting 
said compressor output and trailing edges disposed axially 
rearwardly of said leading edges for the egress of said com 
pressor output from the guide blades, and an annular profile 
ring means arranged between said inner and outer walls in 
substantially coaxial alignment with said walls, said ring means 
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including a first forward section having an increasing cross 
section in the axial direction of the flow of the compressor 
output and a second rearward section having a decreasing 
cross section in the axial direction of said flow, the most for 
ward end of said ring means being disposed between the trail 
ing and leading edges of said guide blades. 

2. An assembly according to claim 1, characterized in that 
the cross-sectional shape of the profile ring means is substan 
tially a quadrangle with a relatively long diagonal substantially 
parallel to the compressor axis and a relatively short diagonal 
substantially perpendicular thereto. 

3. An assembly according to claim 1, characterized in that 
said profile ring means is of symmetrical construction. 

4. An assembly according to claim 1, characterized in that 
said profile ring is of asymmetrical construction. 

5. An assembly according to claim 1, characterized in that 
said profile ring means is arranged approximately halfway 
between said walls. 

6. An assembly according to claim 1, characterized in that 
said profile ring means is arranged closer to one of said two 
walls than to the other wall. 

7. An assembly according to claim 1, characterized in that 
the compressor is a supersonic axial compressor. 

8. An assembly according to claim 1, characterized in that 
said first and second sections of said ring means have a com 
mon transition plane where the maximum cross section of said 
ring means occurs and in that said transition plane is axially 
aligned with the plane containing the trailing edges of said 
guide blades. 

9. An assembly according to claim 8, characterized in that 
the cross-sectional shape of the profile ring means is substan 
tially a quadrangle with a relatively long diagonal substantially 
parallel to the compressor axis and a relatively short diagonal 
in said transition plane substantially perpendicular to said 
compressor axis. . 

10. An assembly according to claim 8, characterized in that 
said profile ring means is of symmetrical construction with 
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4 
respect to the longitudinally extending axes therethrough 
which are parallel to the longitudinal axis of said compressor. 

11. An assembly according to claim 8, characterized in that 
said profile ring means is of asymmetrical construction. 

12. An assembly according to claim 9, characterized in that 
said profile ring means is arranged approximately halfway 
between said walls. 

13. An assembly according to claim 8, characterized in that 
said profile ring means is arranged closer to one of said two 
walls than to the other wall. 

14. An assembly according to claim 8, characterized in that 
the compressor is a supersonic axial compressor. 

15. An assembly according to claim 1, characterized in that 
said inner and outer walls are substantially parallel to one 
another and to the longitudinal axis of the compressor 
throughout the space containing the guide blades and the ring 
reas. 

16. An assembly according to claim 15, characterized in 
that said first and second sections of said ring means have a 
common transition plane where the maximum cross section of 
said ring means occurs and in that said transition plane is axi 
ally aligned with the plane containing the trailing edges of said 
guide blades. 

17. An assembly according to claim 16, characterized in 
that the cross-sectional shape of the profile ring means is sub 
stantially a quadrangle with a relatively long diagonal substan 
tially parallel to the compressor axis and a relatively short 
diagonal in said transition plane substantially perpendicular to 
said compressor axis. 

18. An assembly according to claim 15, characterized in 
that said guide blades are fixed to both said inner and outer 
walls. 

19. An assembly according to claim 15, characterized in 
that the cross-sectional shape of the profile ring means is sub 
stantially a quadrangle with a relatively long diagonal substan 
tially parallel to the compressor axis and a relatively short 
diagonal substantially perpendicular thereto. 


