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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

RESEARCH MEMORANDUM

for the
Air Materiel Command, Army Alr Forces
PERFORMANCE OF COMPRESSOR OF XJ-41-V TURBOJET ENGINE
IV - FERFORMANCE ANALYSIS OVER RANGE OF COMPRESSOR
SPEEDS FROM 5000 TO 10,000 RPM

By John W. R. Creagh, and Ambrose Ginsburg

SUMMARY

An investigation of the XJ-41-V turbojet-engine compressor was
conducted to determine the performance of the compressor and to
obtain fundamental information on the aerodynamic problems asso-
ciated with large centrifugal-type compressors.

The results of the research conducted on the original compres-
sor indicated the compressor would not meet the desired engine-
design air-flow requirements because of an air-flow restriction in
the vaned collector. The compressor air-flow choking point occurred
near the entrance to the vaned-collector passage and was Instigated
by a poor mass-flow distribution at the vane entrance and from
relatively large negative angles of attack of the alr astream along
the entrance edges of the vanes at the ocuter passage wall and large
positive angles of attack at the inner passage wall., As a result
of the analysis, a design change of the vaned collector entrance
is recommended for improving the maximum flow capacity of the com-
pressor,

INTRODUCTION

At the request of the Air Materiel Command, Army Air Forces,
an investigation of the XJ-41-V turboJet-engine compressor is being
conducted at the NACA Cleveland laboratory to determine the per-
formence of the compressor over a range of compressor (equivalent
impeller) speeds and weight flows and to obtain fundamental informa-
tion on the serodynamic problems associated with large centrifugal-

type compressors.
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A preliminery investigation of the compressor was made at the
equivalent impeller speed of 8000 rpm (references 1 and 2). An
investigation was then made to determine the characteristics of the
compressor over the range of speeds from 5000 to 11,500 rpm (design
speed), but a complete failure of the compreasor (reference 3)
prevented obtaining datas above the equivalent speed of 10,000 rpm.
Another compressor, in which a suggested extension of the vaneless
diffuser was incorporated, was then obtained, and a preliminary
report on the performance of this compressor at equivalent gpeeds
of 5000, 7000, 8000, and 9000 rpm is made in reference 4,

The results of the research conducted on the original compressor
are summarized herein. Over-all performance data are presented for
equivalent impeller speeds of 5000, 7000, 8000, 9000, and 10,000 rpm.
The performance of the impeller and the diffuser as separate com-
ponents is analyzed, and the variations in the flow angle of the air
entering the vaned collector and of the alr entering the simulated
burner annulus sre discussed. Information on the cause of the air-
Tlow restriction in the compressor is included together with analysis
of the air flow through the compressor. The possible benefits
resulting from modifying the collector vanes and thereby extending
the vaneless dlffuser are alsgo dlscussed. "

INSTRUMENTATION AND FROCEDURE
Instrumentation

The compressor, the 1nstallation, and the instrumentation are
fully described in reference 1. Standard pressure and temperature
stations in the inlet pipe (references 5 and 6) together with
10 total-pressure, 13 statlic-pressure, and 15 temperature stations
"located in the simulated burner annulus were used to determine the
performance of the compressor. Fifty-four static-pressure taps
were used to measure the static-pressure variation along the flow
path through the compressor, to calculate the impeller adiabatilc
efficiency, and to calculate the diffuser static-pressure-rise
efficiency. A motor-operated, remote-indicating survey probe of
the Fechheimer type (reference 7) was mounted on the compressor
front cover and was used to measure the angularity and the total
pregsure of the air stream entering a typical vaned collector pas-
sage. This probe was installed normel to the air-flow-passage walls
and approximetely 1 inch shead of the center of the entrance to a .
vaned collector passage, the distance being measured along the mean-
flow-path line. Angles were measured relative to a radial line
extending from the impeller axis. The motor-operated, remote-
indicating yaw probe mentioned in reference 1 was used to determine
the angularity of the air stream entering the simulated burner

annulus,

[aRo
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Procedure

The compressor was run at compressor (equivalent impeller)
speeds of 5000, 7000, 8000, 9000, and 10,000 rpm. All runs were
made with ambient inlet-alr temperature and an inlet stagnation
pressure of approximately 14 inches of mercury absolute except for
the low compressor pressure ratios in the flow-cut-off range, where
higher inlet pressures were used. Inlet pressures of 14 inches of
mercury absolute were used in order that the complete range of com-
pressor speeds might be investigated at the same inlet-pressure
conditions with a 6000-horsepower driving motor. Surveys of the air
gtream were made at the entrance to the simulated burner annulus at
7000, 8000, 9000, and 10,000 rpm and at the entrance to the vaned
collector at 5000, 7000, 8000, and 9000 rpm.

RATING METHODS

The performance of the compressor was based on the measured
total pressures and temperstures at the impeller inlet and at the
exit of the simulated burner annulus. Separate determinations were
made of impeller and diffuser performance, The impeller performance
was determined for each speed at a point in the vaneless-diffuser
passage 1/8 inch from the impeller-exit blade tip. The total pres-
sure was determined from the computed dynamic pressure and the
messured static pressure. The calculations were made on the assump-
tion that there was no change in total tempersture of the air from
the impeller tip through the system to the measuring stations in the
simulated burner annulus, that the friction loss between the impeller
exit and the measuring point was negligible, and that the veloclity
wag_ congtant across.the diffuser passage. The air velocity and the
density were determined from the measured static pressure, the con-
tinuity of flow, and the foregoing assumptlons.

The vaneless diffuser and the vaned collector were rated
together as a complete diffuser. The diffuser efflclencies were
determined from the following form of Bernmoulli's equation for a
gas:

7=-1
(2 -2 @] o
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Py stagnation, or total, pressure, inches mercury absolute
Pq static pressure, inches mercury absolute
ratio of specific heats
v velocity of gas, feet per second
c velocity of sound in gas, feet per second
Subscripts 1 and 2 refer to stations at the impeller exit and burner
annulus, reapectively., Values of V and c¢ were determined from
the measured total temperatures and the calculated static tempera-

tures both at the impeller exit and in the burner amnulus. If equal
values of py 7 and py 2 are assumed then the ratio of equa-
5 :

tion (1) to equation (2) gives

4
2117~
(%?) {% +.Z_%_l :g ]
8/ 1 _ pszZ
(.:E.JE 1+221 I> ZJ Ps,1
P 2 ¢
8 -

which is the ideal static~pressure ratio., If the observed static-
pressure ratio between these same two points is denoted by P then,
with pressure ratios of 1.0 or less of no interest, the following
equation defines the efficiency of the diffuser as used herein:

diffuser efficlency = 1-F

.

N l:l . 1_%"1 <%>12]- 7-1
o2 ()]

This method of rating diffusers is outlined in greater detail
in reference 8.
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RESULTS AND DISCUSSION

Compreasor performance. - The compressor performance charsac-
teristics over the range of compressor (equivalent impeller) speeds
from 5000 to 10,000 rpm are shown in figure 1. A peak adisbatic
efficiency 179 of 0.79 was obtained at a corrected equivalent
impeller speed of 9000 rpm, & corrected weight flow of 48 pounds.
per second and a pressure ratio of 2.57. The maximum pressure ratio
was 3,17 and occurred at 10,000 rpm at a corrected welght flow of
49 pounds per second and with an adiabatic efficiency of approxi-
mately 0.77. As shown on figure 1, the maximum corrected weight
flow at 10,000 rpm was 63. pounds per second.

The compressor weight-flow variation with speed for maximum
Tlow and for selected compressor efficlencies is shown 1n figure 2.
The curves represent peak adiabatic efficiency, constant adiabatic
efficlencies of 0.75 and 0.70, and meximum corrected weight flow.
The turbojet-engine welght-flow design point of 78 pounds per
second @t rated speed of 11,500 rpm is also shown. Extrapolation
of the maximum-weight-flow line to rated speed indicates that the

maximum weight flow obtainable at rated speed will probably be

below the engine-design reduirement. Inasmuch as the 0.75 and
0.70 efficiency lines, which approximate the engine operating
range, lie below the maximum-flow curve, it is evident that the
compressor air-flow capacity at rated speed will be well below the
design value.

The results of the surveys across the passage at the entrance
to the simulated burner annulus are shown in figure 3 for maximum
and peak-efficiency air flow at equivalent impeller speeds of
7000, 8000, and 9000 rpm. Angle readings were taken at l/z-inch
radial increments across the passage. At a speed of 10,000 rpm, .
a point survey at the center of the passage ls shown. As degcribed
in reference 1, the tangential angle is the angle between the
impeller axis and the vector representing the resultant of the
axial and circumferential components of velocity. Only tangential
angles are presented because, as shown in reference 1l and subsequent
investigations, the radial angle was comparatively small and could
be considered insignificent. .

The curves show that the maximum variation in tangential a,ngle
was approximately 300 and that the greatest tangential angles were
obtained at the lowest speed. It is evident that considerably more
rotational than axial velocity existed, especlally near the outer
wall, and that, as the air flow decreased from maximum flow to peak-
efficiency flow, the angle variation across the passsge was reduced.
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Very little change in slr-flow-angle characteristics with speed was
obtained at impeller speeds ahove 7000 rpm for either of the two
operating conditions shown.

Compressor-component performance. - The compressor, impeller,
and diffuser efficlencies are shown in figure 4,

The impeller-efficiency curves have & generally flat charac-
teristic over the weight-flow range with peak efficlency at or near
maximum compressor weight flow. The maximum calculated efficlency,
0.93, occurred at an equivalent impeller speed of 5000 rpm. The
drop in impeller efficiency with increasing speed was small, the
peak efficiency at 10,000 rpm being 0.89, The camparatively small
variation in the impeller-efficiemncy curves indicates that the com-
pressor flow restriction, or choking point, does not occur in the
impeller, because choking in the impeller would result in pressure
losses and a sharp drop in the impeller efficiency at the maximum-
flow points. The relative values of impeller efficiencies indicate
that this component has exceptionally good performance characterlstics.

The values of diffuser efficiencies are considerably lower than
the impeller efficiencies, a maximum value of 0.74 being obtained at -
9000 rpm. In addition, the diffuser curves are quite peaked and,
as the peaks of the impeller and diffuser curves do not coincide
because of imperfect matching of these components, the over-all per-
formance of the compressor was adversely affected. Of more impor-
tance, however, is the rapidity with which the diffuser efficlency
falls off at the higher air flows, which indicates that pressure
losses accompanying choking occurred somewhere in the diffuser.

This choking is the primary cause of the expected failure of the
compressor to reach the design air-flow value, as indicated in fig-
ure 2, :

The relative effect of each component on the compressor per-
formance is shown in figure 5, where a comparison is made of the
static-pressure rise in both the impeller and the diffuser. In
order to compare the static-pressure rise on a nondimensional basis,
increments in static pressure are divided by the avallable total-
pressure rise between the impeller inlet and the impeller exit.
This ratio is shown for all speeds investigated and for that part
of .the weight-flow range between meximum flow and approximately
peak compressor efficiency. The curves show that for all speeds,
the impeller is converting aimuch greater part of the available
total-pressure increase to static pressure. Combining this fact
with the indicated high impeller efficiencies (fig. 4) shows that. .
-the impeller is the most effective compressor component. For

(Y37
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example, in the 10,000-rpm curves of figure 4, where a change in
weight flow from 60 to 50 pounds per second increased the diffuser
efficiency from 0,59 to 0,71, the impeller efficilency decreased
from 0.89 to 0.87; the compressor efficiency, however, lncreased
only from 0.75 to 0.77.

Flow capacity and flow limitations. - Figure 4 indicated that
the diffuser was the compressor component limiting the maximum
weight flow. Reference 2 points out that the choking point for
an equivalent impeller speed of 8000 rpm occurred at the entrance
to the vaned collector. Data from the present investigation show
that this condition is true for all speeds from 5000 to 10,000 rpm,
Figure 6 shows the static-pressure rise along the compressor flow
path for an equivalent impeller speed of 10,000 rpm for maximum flow
and for peak compressor adiabatic efficiency. The static-pressure
taps are numbered to correspond with figure 7 of reference 2 and
represent an arithmetic average of the inner and outer wall taps
along the flow path except for the impeller section, where pressures
along only the front cover were measured. At maximum flow a criti-
cal pressure drop occurred near the first static-pressure tap within
the vaned collector passage.

Calculated Mach numbers at the point within the vaned-collector
passage corresponding to the point of minimum static pressure
(station 18 of fig. 6) are presented in figure 7. These Mach num~
bers were calculated using the form of the Bernoulli equation given
in equations (1) and (2). Here p, is the arithmetic average of
the measured total pressure at the entrance to the collector vane
as determined by pressure surveys across the flow channel and -pg
is the measured static pressure at station 18 in the vaned collec-
tor passdge., For weight flows corresponding to the choking point,
Mach numbers of 1.0 were obtained for all speeds except S000 rpm,
where a condition of choked flow was never reached., For points
along the constant-maximum-flow line, Mach numbers greater than 1.0
were obtained. Inasmuch as maximum flow corresponds to a Mach num-
ber of 1.0 in the vaned collector, choking near the entrance of the
vaned. collector was evidently responsible for the flow limitation.

The choking may be attributed to flow separation at the vane
entrance with the resulting decrease in effective area available to
the flow inasmuch as the effective flow area must be less than the
geometric passage area if choking is to occur at the maximum observed
flow rates. The flow separation may occur in a plane parallel to
the impeller axis and a radius (separation from elther the outer or
inner walls of the chamnel) or in a plane normal to the impeller axis
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around the leading edges of the collector vanes. Figure 8 shows ilhe
air-stream Mach number and the angle of attack as determined from
surveys across the channel at the entrance to the collector vanes.
Angle of attack 1s considered negative when the vector of incoming
velocity is directed from the high to low pressure sides of the vane,
which is opposite to conventional airfoll deslignation. Curves are
presented for surge, peak adlabatic efficiency, and maximum flow at
an equivalent impeller speed of 8000 rpm. The curves for the three
different flow conditions show that the peak angle of attack and the
peak Mach number shift from the inner wall at maximum flow to approx-
imately the center of the passage for peak adiabatic efficiency and
gsurge. The Mach number at the vane entrance for maximum flow is of
the order of 0.6, which 1is relatively low compared with the high
Mach number values at the critical flow region in the vaned collector
passage, and indicates that the ailr-flow restriction occurred in the
short flow-path length between the vane entrance and station 18

(fig. 6). Because a ~15° angle of attack represents only rotational
flow, the air-flow distribution at the vane entrance for the choking
flow condition indicates a reversal of the through~flow velocity at
the outer passage wall and a piling up of the air on the imner pas-
sage wall. In addition, the angle of attack at the inner *passage
wall is too great for a satisfactory entrance air-stream distribu-
tion over the vane. The flow separation and the resulting flow
restriction in the vaned collector passage are therefore believed

to result from a combined effect of poor distribution of mass flow
at the vane entrance and of the presence of relatively large nega-
tive angles of attack at the outer passage wall and large positive
angles of attack at the inner passage wall.

SUMMARY OF RESULTS

 A performance investigation of the XJ-41-V turbojet-engine
compressor over an equivalent impeller-speed range from 5000 to
10,000 rpm, gave the following results:

1. A peak compressor adiabatic efficiency of 0.79 occurred at
a speed of 9000-rpm, The maximum compressor total-pressure ratio
at 10,000 rpm was 3.17, and the maximum corrected weight flow at
this gpeed was 63 pounds per second.

, 2. The analysis of the compressor-flow-capacity character-
istics indicated that at rated engine speed of 11,500 rpm the com-
pressor flow capacity would be below the engine design requirements.

P
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3. Angular surveys of the alir stream at the entrance to the
simulated burner annulus showed that for all speeds considerably
more rotational than axial velocity existed, especially at the outer

wall of the annulus.

e

4. The impeller rated as & separate component had flat effi-
ciency curves over the weight-flow range at all speeds. DPeak effi-
clency at a speed of 5000 rpm was 0,93 and at 10,000 rpm was 0.89.

5. The diffuser rated as a separate component had efficiencies
considerably lower than the impeller efficiencies, a maximum value
of 0,74 being obtained at a speed of 9000 rpm. The curves were
quite peaked and indicated that the impeller-and the diffuser were
improperly matched for meximum compressor performance.

6. The compressor air-flow choking point occurred near the
entrance to the vaned-collector passage and was instigated by a poor
mess-flow distribution at the vane entrance and from relatively
large negative angles of attack of the air stream along the entrance
edges of the vanes at the outer passage wall and large positive
angleg of attack at the inner passage wall.

RECOMMENDATIONS FOR IMPROVING COMPRESSOR PERFORMANCE

The XJ-41-V compressor probably will not neet the air-flow
requirement of the turbojet engine and some change is necessary to
incresse its air-flow capacity. The analysis of the air-flow
restriction indicated that the choking point occurred near the
collector vane entrance and that the choking was instigated by sep-
aration in the vaned collector passage. The sir-flow capacity may
be increased by increasing the geometric flow area at the vaned col-
lector entrance to give a greater available through-flow area asnd
to provide for better mixing of the air stream. This recommended
change can be obtained by cutting back the entrance edges of the
collector vanes, which would result in an increased vaneless-
diffuser radius.

Increasing the air-flow capacity in this manner would also
tend to improve the efficiency of the compressor, for such an
increase would shift the diffuser-performance curve to higher weight
flows, where the peak efficiency of the impeller occurs. Fortu-
nately the impeller performance is of such & high degree as not only
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to permit the removal of flow~limiting restrictions in the diffuser
but also to render highly probable the possibility of an increase in
compressor efficiency at the same time.

Flight Propulsion Research Laboratory,
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lectrical Engineer.

Ambrdése Ginsburg,
Mechanical Engineer.,
Approved:
Robert 0. Bullock, N
Mechanical Englneer,

Oscar W. Schey,
Mechanical Engineer.
rl

REFERENCES

1. Ginsburg, Ambrose, and Creagh, John W. R.: Performance of Com-
pressor of XJ-41-V Turbojet Engine. I - Preliminary Investi-
gation at Equivalent Compressor Speed of 8000 rpm. NACA RM
No. E7Al7a, Army Air Forces, 1947.

2. Dildine, Dean M., and Arthur, W. Lewis: Performance of Compres-
gsor of XJ-41-V Turbojet Engine. II - Static-Pressure Ratios
- and Limitation of Maximum Flow at Equivalent Compressor Speed
of 8000 rpm., NACA RM No. E7EOS, Army Air Forces, 1947.

3. Anon.: Aircraft Engine Division Engineering Report on Analysis
of XJ-41-V Compressor Failure. N.A.C.A. Aircraft Engine
Research Laboratory. Packard Motor Car Co., Aircraft Engine
Div., June 5, 1947.

ono



(2>}~

NACA RM No. SE7L12 11

4,

S.

6.

7.

Creagh, John W, R., and Ginsburg, Ambrose: ©Performance of Com-
pressor of XJ-41-V Turbojet Engine., III - Compressor Static-
Pressure Rise at Equivalent Compressor Speeds of 5000, 7000,
8000, and 9000 rpm. NACA RM No. E7G03a, Army Air Forces, 1947.

Ellerbrock, Herman H., Jr., and Goldstein, Arthur W.: Princi-
ples and Methods of Rating and Testing Centrifugal Superchargers,
NACA ARR, Feb. 1942,

NACA Subcommittee on Supercharger Compressors: Standard Pro-
cedures for Rating and Testing Centrifugal Compressors. NACA
ARR No. ESF13, 1945,

Fechheimer, Carl J.: Measurement of Static Pressures. Mech.,
Eng., vol. 49, no. 8, Aug. 1927, pp. 871-873; discussion, '
pp. 873-874. _

Bailey,-Néil P.: The Thermodynamics of Air at High Vélécities.
Jour. Aero. Sci., vol. 11, no. 3, July 1944, pp. 227-238.



Page intentionally left blank



Total-pressure ratio

862

3-5 T T I 1 T { !
Equivalent Percentage Nag
- impeller of ra;ed 77
speed, rpm spee OO
o 5,000 a3 . Prasi \c\, )
3.0 o 7,000 6l N P B /
A 8,000 70 _ e .79 .76/
;R B e N
B 10, /,/'.76 )4 f AU 7 L~
/ 74 710
1 ,é/./
2.5 » ‘<T7%/>,/ /,// -{L::?-, //l/// ’r‘//
/ Ly k247 e 69
p Va4 //;'/f/,/ s Y .
LA —ATE ol - -
Surge line—_ -~ £ 7 /,::j; 1% /)&/ d
2.0 40/"/ ’/////// ':/// n%jp‘/ //
//£ {}————43fiﬁﬁgf{, T - - :2%5"/ ‘T
e A e I P
e - /w\ L~
v — — Vi
1.5 7 /4:—-/ A P A M
A+ -
/&}7*O—cr—cr743s~c_c»fiaxa/‘/,,/ E
g ol x:
Re) ‘qqnsn'rf
1.0
5,000 15,000 25,000 35,000 45,000
Corrected volume flow, cu ft/min
| L | 1 i 1
10 20 30 40 50 60

Corrected weight flow, Ib/sec

Figure |. = Compressor performance.

“ON WY VOVN

Z1143s

el



14 NACA RM No. SE7LIZ2

~ 70/

80 "Corrected

weight ¢
flow for :

Design point
Max imum flow
.70 efficiency
.75 efficiency
Peak efficiency

i

70

&«4pao

5 AN i

Corrected weight flow, lb/sec

e ]// 1
. S
//‘,/ g
30 = /,/}/

— g

AL\

4
\

20<
5

~NACA_~

0 6,000 7,000 8,000 9,000 10,000 11,000
fquivalent impeller speed, rpm

AN

3

Figure 2, — vVariation of weight flow with equivalent impelier speed
for several compressor operating conditions,



NACA RM No. SE7LIZ2 15

N
O
@ 100
80 h £}
g
Equivalent
impeller
speed, rpm
60 o 7,000 -
A 8,000 \TJ
v 9,000 D
O 10,000
L3 [o
s |
- <o 40
. ‘o
s {a) Maximum flow.
2100
e
| oy
o
o
[ =
sl
80 ug
2;;;;;3;:::=< J-\‘{3‘\\§\ |
N
60
© ©
z . E
. §.78 1n. -
Q (9]
ot c
3 [ =4
40 ° -
A B C D E F G H | J: K
Stations across passage “_NACA

(b) Peak efficiency.

Figure 3. - Angular surveys at entrance to simulated burner annulus.



NACA RM No. SE7LI2

Equivalent impeller speed Equivalent impeller speed
(rpm} _ . (rpm) _ -
(.00 5,000 ; 7,000
DAL Al . N AL N
A SN
‘ A Q
.80 g N
Joi o N

.60 rE{r . k&ﬂ -Qi | ‘g | . f

o ]
405 20 0 i5 25 35 25
I.OO T il
8,000 9,000
agyay -
‘P"’J%’Jk’ a7
-~ .80 [e) -
S - o9 rO/cro”"\oo\o\
=2 d O » o P N
° - = q
N R
w .60 O ‘1 é
.40
30 40 80 60 30 40 50 60
Corrected weight flow, Ib/sec
1.00 —
: 10,000
(o} Compressor
P\ O Diffuser
a Impeltler
.80
OO—0——o._|
EtJ\D\ %
.60 —— \‘:L\t\‘l
- ~NE
.40
40 50 60 70

Corrected weight fiow, Ib/sec

Figure 4. - Performance comparison of compressor, impeller, and diffuser
: for several impeller speeds. '




862

NACA RM No. SE7LIZ2

Equivalent
impeller
5 speed, rpm

5,000
7,000
8,000
9,000
10,000

— Diffuser
-——=~ |mpeller

&« >0Oo

—- Peak-compressor-
efficiency con-

.6 tour
'e) @
Q
- 5 ‘Oo\ = “D‘—[j A —A—A

— "Et _,,"—\‘_Lk' N
[}§ '73‘£L-f=41; Y _<>-<}6a

SO 1

impeller

-4

Total-pressure rise in
N
/O’
el
>
<
e

Static-pressure rise in compressor component

|
R

“‘ﬂﬁ!"’

0
15 25 35 45 55 65
Corrected weight flow, Ib/sec
Figure 5; ~ Static-pressure~rise characteristics of impeiler and

di ffuser.



3.2 ,
O Maximum flow
- [1 Peak efficiency
D
2.8 /
&, /o
p=)
i 7
tle 2.4
[ K=5
2 z
2l ;ﬁ Dy O,
212 2.0 i
[ Ead
o
g e
/
ol
ks 4 J
;'é 1.6
E / /
ol {;/
i Impeller | Vaneless Vaned Burner -
~ shroud Idiffu§er colllectgr ‘anml.cius'
'80 3 5 7 9 ] 13 15 17 I 21 23 25 27

Figure 6. — Static-pressure variation through compressor at equivalent impeller speed of 10,000 rpm.

Static-pressure station

e Ve

81

“ON WY VOVN

Z11.3S



LI 3

862

NACA RM No. SE7LI2

Equivalent
impeller

speed, rpm o

5000
7000

8000
9000

<p>0o

1 N i
Mach number for maximum flow

.
AN
\DKX\\
<

/E( a/

&/

| .60
1.40 |-
!.20
[e9]
5 1.00
.:;
[3Y]
o]
[72)
+
(4]
—
g .80
€
.}
[
£
Q
o
=
.60
.40
.20
10

Figure 7. - Relation between Mach number near vaned-collector entrance

20 30 40
Corrected weight flow, lb/sec

and compressor weight flow.

50

60



20 NACA RM No. SE7LI12

f | | g
<
Angle of attack A
_ — — — Mach number
10 I .70
= —8 P~
- ~Q |
e |
-0 .50
(a) Surge: corrected volume flow, 23,500 cubic feet °
per minute,
2 10 " | .70 .
© L — — =
- ' . /‘/E =~ }\
:é 0 ~] .60 &
pod \\ | §
« ~N c
“ -0 _ .50 G
o (b) Peak efficiency: corrected volume flow, 30,490 2
b4 cubic feet per minute.
<T .
10 A I .80
of= =4 .70
g | =
s ——A— T TA 5
-0o}2 v — — |2 .60
= - c
-20 L .50
(4] .5 1.0 |.5 2.0

Passage width, in.

(¢) Maximum flow: corrected volume flow, 37,210 cubic
feet per minute. .

Figure 8. — Air-stream surveys at entrance to vaned collector at equiv-
alent impeller speed of 8000 rpm for various flow conditions.








