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ABSTRACT

turbine that is expected to have a pérformance improvement over the

original design.

This memoranda contains the design calculations pertaining to the SNAP-8

The basic phildsophy of more rigorous flow control has been pursued in the

NASA Lewis Research Center.

percentage points higher than the best SNAP-8 turbine tested to date.
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I. INTRODUCTION

During the testing of the SNAP-8 turbine in Rated Power Loop No. 2 and
Power Conversion System No. 1 (Phase IV, Step 2) it became evident that the SNAP-8
system would be unable to produce the required 35 kw net output at the design
operating conditions. Increased system parasitic losses, and liquid carryover

from the boiler were the major cause of the lower system output,

Examination of the system and component performances indicated that the most
fruitful place to gain a significant performance improvement with the least complexity
and eventually attain the required system outpub, was in the turbine. Recommendations
were made, as part of the SNAP-8 performance potential study (Ref. 1) which indicated

that gains of several percentage points were possible,

The original SNAP-8 turbine and its performance were also reviewed by NASA
LeRC Turbine Research personnel who also made recommendations as to method and feasi-
bility of improving the turbine performance. Several meetings (Ref. 2, 3) were held
with LeRC Research personnel in which each of the recommended changes were evaluated
and discussed in the light of gain in performance relative to the degree of complexity
of the change, effect on the machine reliability and program schedule and cost.
Some of the considerations involved in this discussion are indicated in Refs. 2, 3,
4 and 5.

After due consideration of the relative merits of the NASA and AGC recommenda=-
tions and philosophies, it was decided that the former was favored and would be

utilized in the aerodynamic design of the turbine (Ref. 3).

11, DESIGN CONFIGURATION AND PHITOSOPHY

A, It was also decided that the overall configuration of the turbine would

not be changed from the original design. It would still incorporate:

1. 4 stages

2. Impulse in each stage (as defined by Zero pressure drop across
the rotors)

3, 12,000 rpm

Y Dual path partial admission in the first two stages and full
admission in the last two.

The physical changes are therefore to influence only the internal

aerodynamics.



@

B. The basic philosophy then that has been followed in the design of the
improved turbine has been one of greater flow control., The criteria of flow
continuity has been more rigorously applied throughout the turbine. In addition,
the vapor above and below the saturation line has been treated as an ideal gas
with its temperative properties dictated by the Mercury Mollier diagram. This
is in contrast to the treatment followed in the original design where the equili-
brium characteristics of the Mollier diagram were followed and ideal gas relation-
ships were not believed to be valid. The ideal gas approach has been utilized in
this redesign on the basis of its previously successful application to the SNAP-2
(TRW) turbine and the data obtained during the SNAP-8 turbine alternator tests at
AGC,

c. The requirement of better flow control (in combrast to the original

AGC philosophy of free flow allowance ) has been approached by consideration of:

1. Rotor blade solidity

24 Rotor and nozzle blade contours
3. Rotor/nozzle blade overlap

L, End-wall (OD and ID) treatment
5 Rotor tip clearance

6. Increased arc of admission in the second stage.

III., AFRODYNAMIC CONSIDERATIONS

The considerations indicated in Paragraph ITI.C. are briefly as follows:

A, Rotor Blade Solidity

The recommendations of Ref. (6) have influenced the choice of rotor
blade solidity. The indicabions of Ref. (6) are that much higher solidities are
required to obtain low values of the total and suction surface diffusion parameter,
NASA has . correlated (Ref. 7) low values of the blade total diffusion parameter
(i.e., 0.5 or less) with relatively high blading efficiency (low loss).

The increase in solidity to a required value of about 2.2 for the

new turbine could be obtained either of two ways:
1. Increasing the number of blades from the present 79 to 123 and
maintain the chord at 0.289 in.

2 Increase the number of blades from 79 to only 101 and inhcreasing
the chord from 0.289 in. to 0,353 in.



The ramification of (1) is the comparatively narrow blade root passage width which
imposes a fabrication limitation to the extent that the Elox process only can be
used. The Elox process does not achieve the continuity, surface finish and dimen-
sional control required for very thin trailing edges that can be obtained with the
Electro Chemical Milling process. The consequences of (2) are reduction of the
axial clearance between rotor and nozzle diaphragm from 0,10 in., to.068 in.
Inasmuch as it is anticipated that the mechanical redesign of the nozzle diaphragms
may require an increase: in thickness (which may result in a dangerously small axial
clearance), a compromise was made. A 101 blade will be used in each stage, the
blade profile being laid out on the basis of 0.353 in. chord. The profile will
then be cut back to 0,32 in. chord. The slightly thicker leading edge that results
should not be detrimental considering the low inlet relative Mach Numbers at which
we will operate, and the positive incildence of 20-3O should be advantageous. In
addition, the diffusion parameter of the larger chorded blade would be changed
only slightly.andnthe’blade, root passage width'will wne-Uonger!beoa faprication

Timitation: - % uli

B, Increased Arc of Admission in the Second Stage

The original SNAP-8 turbine has a 38O arc of admission in both first
and second stages. Circumferential spreading of the 380 arc bf admission after
leaving the first stage is considered to be a distinet possibility. Limiting the:
arc of admission in the second stage to the same arc of admission as used in the
first stage was felt by NASA to be a potential contributor to the possible poor
circumferential redistribution occurring between second and third (100% admission)
stages, (AGC Consultant, K. A, Salisbury, has also advised a similar approach

based upon his own experience of jet spread issuing from a partial admission stage).

A larger arc of admission on the second stage should again contribute
to a better circumferential distribution of flow entering the full admission third
stage. Consequently two additional nozzles were added to the second stage bringing
the arc of admission up to 49%.

Ce Reduction in Rotor Tip Clearance

Conservative rotor tip clearances were used in the original turbine
design, 0,040 inches in each stage. Originally a reduction of this clearance to

+020 was considered practical., However consideration of degree of overhang,



relative temperative level and potential transient occurances led to clearances
slightly larger in the front two stages, i e.: the clearances become, 0.30;
0.030; 0.025 and 0.020 in. respectively.

D. Bnd Wall Treatment

1. Cylindrical endwalls are to be used in the new turbine. The
annulus area immediately before and aftera rotor row is to be the same. Any
area change in the rotor row will be accommodated by change in passage width and:
flow angle. The contrast between the old and the new axial profile can be seen
in Fig. 1. The restriction of cylindrical end walls and less radical changes in
endwall geometry should inhibit extraneous radial flow movement which:ig con-

gsidered detrimental.

2. Part of the endwall treatment is involved in the reduction of
rotor tip clearance. Ref. (8) indicates that a rotor bladé-with modest overlap
(rotor height to nozzle height) with the tip running in a closely controlled
recess will have a smaller tip leakage loss than a blade with the same amount of
overlap running in a free annulus (see Fig 2). The new design (Fig. 3) will incor-
porate the rotor blade running in a recess but the axial and radial cléarances by
virtue of the size of machine will not be as small as inferred in Ref. (8). The
larger axial clearance may preclude the full gain inferred in Ref. (8).

3. Another facet of the endwall treatment: is the rotor/nozzle over-
lap. This is the difference between nozzle vane and rotor blade heights. Large
amounts of overlap were used on the original turbine partly due to the area
change in the rotors being forced to také place radially. The blade height
requirement was established at the rotor exit and the blade tip extended cylindri-
cally to the leading edge. Additional material was added on top of the resulting
overlap in order to insure that only impulse conditions could occur across the
rotor.

Current practice successfully used at LeRC is to use minimal
overlap, (enough to allow for fabrication tolerance) with the blade tip running
in a recess. The amounts of overlap recommended by NASA at rotor blade tip are
of the order of 0.005 to 0.010 inches. However, examination of the penalties
that may be incurred by having too much or too little overlap indicate a greater

penalty from having too little overlap. Fabrication tolerances on nozzle and



rotor blade O. D.'s amount to + .004 inches while experienced housing distortions
(Ref. 11) at the nozzle O. D.'s have shown ovalities of the order of 0.009 inches
T. I. R. To insure that the rotor blade tip will at no time run at a diameter
less than that of the nozzle 0. D. (i.e.: the overlap should always be finite)
therefore requires & rotor nozzle overlap considerably in excess of 0.005 to 0.010
inches. The overlaps to be used in the new turbine are shown in Tables 2 and 2a
and are compared with the overlap used on the original turbine. An axial profile
of the new turbine is shown in Figure 3.

E. Rotor and Nozzle Vane Profile

Flow control in the nozzle and rotor blade passages is coupled with
choice of solidity, and eventually diffusion parameter. By use of the NASA
blade surface velocity computer program the blade surface velocities were computed
for pressure and suction surfaces at the hub, mean and tip sections and the dif-
fusion pasrameters calculated. The computer program is essentially the method
outlined in Ref. (9) and modified in Ref. (10). Values of rotor and nozzle solidi-
tiles and aspect ratios are shown in Tables 2 and 2A.

The blade profiles have been drawn with straight suction surfaces
upstream of the channel inlet opening, and downstream of the channel exit toward
the trailing edge. The leading and trailing edge thicknesses ‘have been reduced
from 0.020 and .012 inches to 0.010 and .006 inches respectively.

Rotor blade surface velocity distributions are shown in Fig. 5 and
the values of total diffusion parameter on page 30 of the accompanyling calculations.
The assumed meridional rotor passage veloclity distributions, based upon the cal-
culated blade inlet and exit relative velocities, show good agreement (Fig. 4)
with the results obtained from the computer. The velocity level appears to be
about 5% lower than assumed, however, consideration of fabrication tolerance on
blade profile could lower this difference to less than 1%.

The level of total diffusion parameter is higher than originally anti-
cipated, however, from the degree of reaction as defined in Ref. 7 and 12, indi-
cate valueés of the parameter of 07610 0.7 are in order for the imposed "impulse"
.condition of zero pressure drop across the robor and the desired free stream
velocity diagrams. '

Typical rotor blade and nozzle vane profiles are shown in Fig. 6. It
is to be noted that to reduce fabrication cost and time identical rotor blade

and nozzle vane profiles have been utilized in all stages.



Iv. Anticipated Performance

Accompanying the aerodynamic changes previously described is a change in
the mechanical design which should also contribute to performance improvement.
The clearance space over nozzle vanes, previously incorporatéd to take into
account transient thermal expansions will be eliminated. The anticipated improve-

ment in efficiency over the original design is calculated (Ref. 1) to be as

follows:
Reductionin rotor tip clearance 1l to 1.5 points
Removal of nozzle vane tip clearance 0 to 1.5 points
3, Better flow continuity (change in rotor 1 to 2.0 points

solidity, endwall effects, etc.)
Net Gain 2.0 to 5.0 points
The nominsl performence achieved with a SNAP-8 turbine to date is 55%
efficiency (Ref. 12) with 4% liquid carryover from the boiler. Thus the

anticipated aerthermodynamic efficiency from the redesigned turbine is 57% to 60%

at the same operating conditions.
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TABLE I

ROTOR BLADE OVERLAP

'Stagezv. 1 2 -3 b
%
. Present Design:
Tip (in.) | o028  {.09125 0815 12475
THub (in.) ' .091 00385 -035 -OL7L2-
vNew Design;
Ui mip (dne) | 03w §L019 .019 .019
. Hub (dn.) | 025% [.,010 | .010 .010

" dimensions as fabricated

‘ ** This larger overlap a result of increased rotor exit height requlred as the
exmt angle (Bz) is reduced to 37" in common with the stages.




TABIE 2
TURBINE NOMINAL DIMENSTONS

STAGE

_ 1 2 3 L

(A) NOZZLES: AL oo |
Namber W T 37 37
Percent Admission ‘ f 38 ‘:fﬁ-f::i ;h9l Eiii >'_1OO 100
Individual throat height: ins. 232 0 30 295 602
Tndividusl throat width:  ins. 1275 1278 | e 1275

" Piteh: i, A3l A3l A3l A3l

T.E. thickness: ins. 010 .010 ,010 .010
Chord (axial): ins, 030 .30 030 .30
Throat Flow area (total): sqg. ins. @hlﬁ 611 1,392 2,83
Exit angle: deg., 18,5° 18,5° .~ 18,5° 18,5°
Pitch/chord ratios: o715 .15 75 o715

Pitch circle'diameter ins. 5.1 5.1 5.1 - 5.1




TABIE 28

; STNSEft
1 o B L
(B) BLADE ROWS: ’

Number T S Te: 101 101

(1) Blade heights ,;lihs;' fMa;; 5é61:'i L3l 0338 2631
Passage Wid£h: (inleﬁ) 'iﬁs,,; 4 * v;Q?G,fl'i f; -,6%6; 076 076 -
(exit) RS :fﬂi“ ¢68§S‘}: | 50855 50855 'g68§5
- Pitchs ins. 885 . Lses .asss 1585
L.E. thickness ins. f;>,Oib  f"”_'€1;o1o:’ : ©.010 010
T.E. thickness ins. w006 .006 o .006 .006
Chord: ins, 320 .20 .320 .320

Qa) Inlet angle: deg. 33.0(36) ©33.0 (36) . 33.0 (36) 33.0 (36)

Exit angle: -deg,, 37.0 37.0 i Z . 37, O 37.0
Aspect ratio: . .812 1.09 1,008 1.97
Piteh/chord ratio: Li95 2198 1”‘.h95 . 195

Pitch circle diameter: ins. 5.1 5.1 5.1 , - 8.1

(1) These blade heights include 019 ins. overlap at 0.D. and OZLO’:'Lns.a ~overlap at I.D,

» ((2) Figure in parenthes:Ls is the geometrical engle with the rotor chord reduced from O. 353 in.
to O 320 in.
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TURBINE_AX|AL PRQFILE
CoMPaRISoN

- - PRresENT TORBINE
NEW TURBINE
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866-328

NOZZLE/ROTOR RELATIONSHIP

PRESENT DESIGN

Tip Overlap

Nozzle

T

Hub Overlap }—

Rotor

NEW DESIGN

Tip Overlap

Nozzle

i

Nozzle

Hub Overlap I:

Figure 2
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TURBINE AXIAL PROFILE
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FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT,
VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD 8/5/66
NLIM = 5 TLIM = 0. Qﬁlu L :
,GAMMA“?"1.657§§E 00 OMEGA = 1.25700E o3 WGTVEN = 8.40000E-02
N - ZERO C-SUB-S - G- sus~p,«;' W-SUB~CR__ RHO W CR__~ 1/R SUB C R .
'HUB 5 897“@& 01 6.82930F 02 " 1.35770F 03 0.00086E-39 2.02700E-01
' 1 =0T 6.82930F 02 1,35770E 03 N ;
01 6.82930E 02 . 1.35770E 03 ~ 0.0G000E-39  2,22300E-01
- , 01 B
TWMEAN 4. 300 3005 4 3mJ”35 B -
CTIP. 4431 01 4.30000E 61 4.30000F 01
wi= 9o 2= (ﬁ X = B,QQU%ﬁF:él’\?JX':. 2 W= 2 3= 3 L
TR i i N
KR4 = 1 KRS = 1 KR6 = 2 KRTET . . | 3 o L

TVSHE L ZOT2EE 060 VSH = LI SOTIEE 00 VST E 1.32332E 00 VPH = 8.19895E-01

-{VPQ_=, 8 1211&?'@1“’Vpr“z STULATEESET | TR vy
i 15_»qﬂVLITrLE AT TOITTLE R T ATUPHA - N T

TP IYREIE YT TITTIESAETHE T TS BT TES 03
L =2.26723E 6 1 T1454E $3 . -2, 77735E-73 . : i T e
TPV UATGTE O = P i e B < -
—2.21434E 05 1.71454E §3 - =2.T1256E~03 e C R
TT=7.I88BIE U0 ' T 714546 03 TR R I29E -0 T T S

. =2.16386E 20 1.71454E 53 . =2.65073E-D3 I T L LR
TTEUVIB9GTE U0 TTAIVTI454ETES TP EZUEBE-D3
—2.11563EF 00 . 1.T1454E 03 © -2,59165E-03
=Z2.09232E O T TLLTIASAE S T -2.56309E-03

D oo~ O U IR I

IR UMLK TTTTNUIR)

T Y TS LT3 ¥ S— YY) eI
2 1.63729E-02 - 1.686T0F 3




L 1,08510E-02 1.69604E 03
5.39385E-03 1.70532E 03 .-
0 00000E-39  1.71454F 93 °

3
4
5 ' s
B =5.33202E-03 1.72371E 03
L7 =1.06036E-02 .. 1eT3282E 93
— 8  -1.58161E-L2 1.74188E 43
9 . =2.09TU8E-D2 . 1.75U88E 03 ) B
COPH ==1,66208E 1 PM = “0.GOOCGE-39 PT = 1,69813E 01 ‘
CQH = 1.02220E $6 OM_= 1.00C00E 00 QT = 9,79248E-01
TWSH T B P2 T44E~G1 TWNH = . 6.37178E-01  WPH = 5L 2345T9ESD T B )
UHSM = 7.82999E-01 WMM =  5,99080E-01 WPM = 4.86457E-01
TWST = 7.43996E-01 WMT = 5.622206-01 WPT = 4.52254E-01
TTATIK) _
6.2302E-01 é;§Z§§E:%E“SIEE§SEI@T”§T€é§§§1ﬁf”§“2§?éti§“”s S313E=0T 5.0443E-01 4. B668E-01 4.6968E-71 )
©6,1008E-01 5,8771E-01 5.6474E-51 5 1 3] 4,9945E-111 4,7979E-01 4,6130E-01 4,4394E-01
T5.9505E-01 5.6979E-01 5.4446E-11 5, 2uw7F~u1 b 90925—”1 4. T514E=01 4.54T6E-01 4.35748-01 4. 18ﬁ29—r1
NE=T X = wmmzwca = 595000 <A1 @T FLOW CALC = 8.79798E-62 D = —4.73780E=43 o
L WSH = 7. 56751E~5}vwﬁﬁﬁ‘f_ 5, 86068E-21  HPH = 4.8D514E-01 e o
TWSM=TTLITRATESTL WHM = 5. 490C0E-CL WPH = 4,45851E-C]
JgHST'= Gl WMT = 5.13258E-01 WPT =  4.12869E-0 _
A Z( I K ) T A R R B S A PR G S R R S R AR ¥ S RO DY AR e - : -

2?6

99215 0l 5.7771E~(1 5.5515E~01 5. 3325¢~n1 5.1223E-01 4.9235E~01 4.T362E-01 4.5602E-01 4.3952E-01

5.

5

B362E-01 5.5843E~01 5,3383E~71 5.1032E-01 4.8814E-01 4.6736E-01 4.4796E-1'1 4.298BE~01 4.1304E~-01
6517E 01 5. 37&4[~ul 5.1129E=01 4. 85g15~a1 by 634DE-01 4. 4197E~“1 e 2212E-01 4.%376£-w1 3.86THE-GL

s

‘2;2 X = WMM/MCR = 5,49000F-01 PT FLOW CALC = 8.27583E-2 D = 1.47823E-02 ey

"

TWSH = 7.89748E-01 WHH = 6.11623E-61 wPH'zA'5.31¢b7E—$ij‘» T T T

WSM = 7.50320E-01 WMM = 5,74000E=01 WPM =. 4466154E-01 . | oot oot

TWST = 7.11600E-01 WMT = B5.37T739E-01, WPT = 4.32562e-01 . . .~ .
ATTK) — §




6. 1245E-01 5.9151E-01 5.6993F~01 5.4856E-01

"5.9764E-01 5.7371E-01 5.4982E-01 5.2665E-01

5.8UB6E-01 5.5427E-1 5.2837E-91 5.u37UE-1

‘5u2787E~31.5.ﬁ8§9E—01 4,8933E~L1 4,7162E-01 4.5493E-01

5.0457E-01 4.8372E-L1 4.6415E-01 4.4582F=35) 4,2869F~C1
4.8C050E=0U1 &,5884E=01 443868E—(lwbel9965-91 4.02576=31

N =3 X = WMM/WCR = 5.7403:3E=01  WT FLOW CALC =  8.54390E-02 D = =1.71311E-C2

4 SDUESGE=TT

T8 Z2E=0T  HNMA

“WSH

STSTTATE=OT WPH

CWSM = T.32566E=01 WMM =  5.60418E-81 WPM = 4.55124E-01
TWST = TEL93099ESOL WMT = 5.Z4439E-01 WPT = 4.21863E-01
A(IK) , o

' ,d6@1E~”l 56 8418E-01 5 62945—%1 5.4034E-01
5 9021E~-01 5.6557E~01 5.4126E~01 5,1789E-U1

5TT94BE=01 4.9963E-01 4.80876-01 4.6321E-01 4.4662E-01
4.9573E=01 4.T491E-D1 4.5542E~01 4.3722E-01 4.2024E=01

_5.7292E—ﬁl Do 45?8E 01 b, 19215~'IM4094465~§

4 o 7139E—$1 4 4074E 01 %, 297SE g1 4.1121F 01 3. 94@3&~u1

A N % X wmv;wca = “5.60518E-C1  WT FLOW CALC = 8. 399975-&2 D§={ 3 T4TBAE- @6




FIRST STAGE WHEEL lﬁl_SLADES VARTABLE PASSAGEANibTH AND HEIGHT, E
VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD 8/5/66  ° ) -
NLIM = 5 TLIM = 0.0010 T T
C GAMMA = 1.66TO0E DO vgﬁEGA_= 1.25700E 03 . WGIVEN = 8. 45@ BOE-02 4 _
’_. N - ZERD _C-SUB=S . C-SUB-P 1 ,~@ SUB-CR  RHO W CR /R SUB € R
HUB - 6.12000E-03 9.79600E G1  5.897COF 61 . 6. 52930€ 02 1.24330F 03 é.ﬁﬁ@@gé439 2:02600E= 01 o

MEAN B, 42000E=03 9. 796008 €1 B.89TEGE 1 6.82930E 02 1.34330F 03

TIP 6.720U0E-03  9.79600E Gl 5.89720E 01  6.82930E €2 . 1,34330E 03 0.DODCCE-39 2, 2?43§Ew§1

BETA

: 39’{.‘53%/@) @1 . o
MEAN 3,ﬁ;ﬁﬁwe_@1 ;
JIp - 3.UB0COE 01 “wﬁl 3.U9000E 0 s -

fonidt
o)
"—J
i
]
fusinl
[}
™
i
ok
>
it
1
-3
0
I
m
!
o
G
<
it
bAW]
L
e
H]
™~
L
g
it
L

KR4 = KRS = 1 KR& = 2 KR7 = 1

e o PO . B i 5 2 . % e

VSH = 1.29561E G0 VSIS IU3IZI7E 05 VST = 1.32893E 60 VPH = §.17741E<01

:VPM

B.097I5E6T VPT = 8.01T68E-01

“IK.  LITTLE A 77 TTLITTLE B ALPHA

TT1.25T7TO0E U3 ~1.527{2E-C3
1.25TURE D3 ~1.5C859E-03

T=1.233%96E U0
-1.21907E 0D

=1.20453EF 00 CITIETOUE TS T TS 490E06ESG3

L. o=1.19033E 00

1.25700GE 03

=1.47304E-03

T =I1.17647E BG
. —1.16293E 00

1.257608 03
1.2570CE ﬁ%

-1.45588E~-03
~1.,43912E-03

TC1.14969E 0D
©=1.13675E 00

©1.25764 @3

1,422 T4E~03

~1.4D673E-03

Y [ 3 b U RS PO M

TT=1.12410E 00

T.25TO0E 03

~1.39107E-03

ik M{T1K)

N(IK)

1 1.19274E-02 |

1.24210E 03

2 8.89176E~D3

1.24587& G3




62315%&1‘5.34215~Q1 5.0740E-51 4,8224E~01 4.5883E-01 49371rE~ﬂl 4,1712E-01 3. 986QE @1 3 8149E-01

3 5.89256F-03 1.24961E ©3

4 2.92892E-03 1.25332E @3 .

5 . 0. OLODGE-39 1.25706E 03 : o 3 o o S

5 = 2.BYSTUESUS TTIL26U64E U3 3 = ~ —

7 . —5.75686E-03 1.26426E 03

8 =B8.58533E-03 T.26784E 03

9 = -1.,13841E-D2 1.27139€ 03 )
PH = -1.23710E 01 PM = @, OODUNE-39 PT = 1. 251595 wl
_QH'= 1.01200E 00 QM = 1.00000F 00 _ QT =ﬁ»9 ssaa@& ﬁl
THSHTE 7L 855I4E=0T T WRH = WPH = 4,957995_@1_, T T o
TWSM = T.6236BE-01  WMM = WPM = 4iT0445E=01" o 5n o E
WST = 7.39Z89E=UT  WWT = WPT = 4.46027E-Cl. . .. -

—ATIKT I | .

& TUSBE=U1 BUBI52E=01" S TETABESUT 5 AS 12U S A ER e T S04 e TE0T 4 B5E0ES0T 4 6 TETESOT 4LS08TE=DT ]
6,0241E~01 5.7868E-N1 5.5473E=01 5.3138E-01 5.0004F-01 4.8789E-01 4.6801E-C1 4.4938F-01 4.31956-01
| b.@B@SE—@I“S?6?IZE~u1 BLAISTESET 5. 1654001 4.9302E01 4.7092E=01 G.5029E<D1 4.3106E-61 4.13176=01
TNE T XS WRMZHCR E5L8IOUGESNL WTTFLOW TALC = B, T38ITESUZ D = —4.02584E-02
© WSH = 7.19976E-G1 WMH = WPH =  4,54421E-01
TWSM = 6.96T7T6UE-IL WHM = G177 WPM = 4.29959E-41
CWST = 6.735958-u1  WHT = ),weS?ﬁﬁfég- WPT =  4,063926=01

A i I K ) S T B SO WY e e e e YR P £ S o ST TS i Sp—

5.8467E~01 5.6043E-01 5.3673E=01 5.1405E-01 4,92626=01 4. 724‘E~‘1 4.536TE-1}] 4.3610E-01 4.1969E-01
TBLT385E=01 5.47B5E=T 5. 2233 ETN T 4L YB3 4ET0T 4. 75866501 4L.5490ET01 4. 3541601 4. 1731EGL 4. 0050E=01
'Ba

= 27K = WMM/WCR = 5.31000E-01 WT FLOW CALC = 8,18892E-02 D = 2, %1289& 02

WSH = 7. 527556=01 WMH = 5. 8ITUSESCT  WPA = 4. 7510601
WSM =  7.29564E-01 WMM = 5.56000E-01 WPM =  4.50202E-01
WsT = = =

T.06442E=-D1 WMT 5.31587E-01 WPT 4, 26209E-01

ATIKY)




5.9862E~01 5,7563E-01 5.5265E-01 5.3034E-01 5.?39@4?2—431 4.88‘88;‘5-@1 4.6992E-01 4.52135401 4.35470~01
5.8891E-01 5.6379E-01 5.3905E~01 5.1529E-31 4.9281E-01 4.7171E-GY 4,519BE~-01 403257E-01 4.1642E~01
5.7846E-01 5.5129E-01 5.,2489E-U1 4.9‘98@5--@1 4,?6275-%?1 445433E-01 4.3395E-014+1504FE~01 3,9751E-1:1

N =37 X = WMM/WCR = 5.560UDE-DLl  WT FLOW CALC = 8.47047E=02 D = —B.38970E-03

T WSH = T.44397TE=01 WMH = B5,.74552E-UL WPH = 4;é98355—ﬁl' T ST
CWSM = T.21203E-01  WMM = | 5,49626E-01. WPM =  4.45040E-01 o o B
TWST = 6.98067E-01 WMT = 5.75285E-01 WPT = 4,21157E-01

—TATIK) S

e

~ST9SITESUT 5. TIB8E=UT 5 4B69E-01 51262 7E-01 5.0402E-01 4, 847TTE=01 4 6583E-0T 4 4800E-H1 4031486561
'5,8522E-01 5.5979E~01 5.34886-01 5,1105E-C1 4,8856E-01 4.6748E~C1 4.4780FE-01 4.2947E-01 4.1240E-01

BLTAABE-UL 5.4TUSE-G1 5,2652E-01 4.9540E-01 4. 7189E-01 4.5000E-01 4.2970E-01 4,1089E-01 3.9345E-01

TN= & X = WMM/WCR = 5.49626E-G1 WT FLOW CALC = B.3999BE-02 D =  2.42889E-06 T




FIRSf STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT,

'VELOCITY, AND DENSITY ITERATIVE METHGD 3.20 CHORD 8/5/6& o e

NLIM = 'S o TLIM = Q.ﬁ%lﬁ'

GAMMA = 1. 66 TUOE oo - BMEGA = l 257ﬁ?E 63 - WGIVEN”: B 40000E~-02

N - ZERO  C-SUB-S - SUB- P ;f;~ W-SUB-CR  'RHO W CR . 1/R SUB C R

HUB ' 9.79600E 01 5'897@“& Ol 6.82930E 02 1:32760F 03 3.00000E-39 2. 02490E-D1
“HEAN 9. T9600E 01 5.89T00E BT 6.8293CE 02 1.32760E 03 A

TIP 9.79600F 01 589700 C1  6.82930F 02 1.32760F D3  0.00000E~39 2.22600E-01
HUB 1.50000E 01 1.50000E D1

MEAN 500 ;ﬁ“zr“'r"gmga)e ol -

Tip 1.50000E 61 1.50000E 01 :

ID1 = 2 X = 5.62000E~01 JX = 2 Y = 2 Jz.= 3 ]

KR4 = D KRS = 1 KRé = 2 KRT = 1

VST I66E DU VSIS T TSI 885E 00 VST I 33676E WE T VPH = 8. 14 789E=01
VPR =B 06527ES0T T VPT S T TIOB34SES] ' '

TIK T LITTLE AT LITTLE B AUPHA
I =3U30YeSE=TT B BUGTIE W2 T TR LT8G 3EREE
2 . =3.26887E-01 - 6.50671E 2 | ~4.126G5E-04
T3 =3.2Z2908E-01 6. 5C6TIE T2 7 TG BT TIER DS
4 =3.,19025E-01 C . B.50671E Q2 4,02 769E-0
TS5 =3 I523%E-11 T T BL.BU6TIE (2 T=3LV9TIBTESTL
6. o =3.11533E-81" 6.50671E 02 ~3.93310E-04
T S3LUTIITESG] 6. 506 TIE U2 -3 BBT45E-T4
8 1 =3.04384E~(1  6.50671E 02 - ~3.84285E~04 -
9 T=3L.0D931E-01 . 6.5U67IE 02 ~3.79G26E-04 |
IK M(IKY N{IK) ;

T 3L 267 IDES0E §-48552E 02

2 2:43156E~-03 6.49091F 02




1.61119E-13

S 96?7E—ﬁ1 5. 7238E-01 5% 48795”ﬁ'”

5.9388E-D1 5.6873E-01 5e%375E«ﬁf

5 OT6GE-01 5.6498E-017 5,586

61E=L

N =1 X = WMN/WCR -

56

2000E~11

s
i¢

9TE=T1 5.0473 <0174, 837?E~ 1 4 645 5E~{
éEngl 4.9677E-1 4.,7526E~
1324E-01 4o B8924F=- 1

+0667JE*ﬂ

2 B8] 2E=L

3 6.49623E 12
4 8. OBT52E-04 6.50150E 652
5 0. O0000E=39 6.506T1E {2 .
6 =7.91293E=u% 6.51186E €2
7 =1.57335E-03 6451696 02 : ]
B =2.34638F=13 5.52199F 32
9 =3.11059E-03 6.52698E G2 o
PH = —6.56116E 00  PM = Q.D0UACE=39  PT = 6,58209E &40 B
QH = 1.0U327E 00 QM = 1.00G0UE A0 QT .= 9.96894E-31
TWSH = 7. 4646BES0T W = BITIATSETRTT WP =T ET eI T o
WSM = 7.41191E-01 WMM = 5.620DCE-D1  WPM =  4,53268F-01 -
WST = 7.35808E-91 WMT = 5.50646E-01 WPT = 4 3967 8E~F]
A ( I K } R R e . __. B e SNCHD. SRS SIS IV .. NS, NP SO DO e

T 46ATES ST EIBOS4ETAT
4,3632E-01 4.188DE-01
1 4 4578E~51 4,2627E-01 4,08148-71

WSH 6.81173E-01

WSH 6. 15245FE-01

ST

o

iniK)‘

6.69202E-01

5.6617E-01 5.4034E~111

" 5.6316E-01 5. I5ETE=

BT

WMH

\H«!'

S5

P H}l!

__5 233126~

51755 QQSlr;@l Slasasen ot
- 5.6804E-01 5.3128E-01 5.0391E-01 4,7826E-01 4.54456-C1 4. 3244& ~01 4:1213E-01 3.9339E-01 3.7609E-01

=

N=2 'kﬁé WMM/HCR =

5.12000E-81

D = =4.43331E<473

WY FLGW CALC = 8. 186“7E—

2

WT FLDYW CALC = B8.77147E~-27
1 WPH = 4.26389E-01 - o B gy et .
E-01  HPM = 4.12942E-01
OUBD2E-0Y  WPT = 3,99814E-01 0 - i

'4 2;755~ﬂ1 4, J“élﬁ—wl 3, 8682E—ﬁ1

2 54&84E—@2

T.13820E-01

ZWMH

WM

WSH = ‘ |
WSM = 7.08220E-01
WST = 7.02505E-01 .

WMT

H I

5.48393E-01 WPH

{)::

5,3TCC0E~0)  WPM

b 257?4E~31v,HPT

G T46B75E &IA?
 4,23105E-01

i u

T 4.19T11E-01

ATIKY




5.8188E-J1 5.5598E~01 5.3271E-01 5.3956E~01 4.8773E-01 4.6T28E=C1 4.4818E-01 4.3038E~01-4.1380E-01
5.7929E-01 5.5292E-01 5.2729E~0U1 5.G291E~01 4.B200E-01 4.85860E~01 4.3869E-01 4.2019E-01 4.0300E-01
5.,T060E~31 5.4876E-11 5. 2176E-C1l 4.9617E-01 +.7?19E»v1 4.4989E=01 4,2920E-01 4 1984E-01 3.9230F- 91

N = 3 ‘X = wMM/WCR = 5.370UBE-01  WT FLOW CALC = 8. 485965 uZ 0 = ~la32337E°32

—WSH ITOEIYOESE T WA 5TETU7ZE= T WPH

} = = , = 4. 4U859E-G1

JHSM = 6.,9B8596E~U1 WMM =  5,29702E-01 WPM = 4,27219E-711

HST = 6.92783E-01 WHT = 5. T8449E-UL WPT = 4. 13903801
1 A(IK)' e | AL T -

‘fﬁ”??&??‘gf“S“SZZJE—?1 5 ZTEZESUT SUNABTE~T1 4 B2TRESUY 4L B2EEE-GT T, 4333&331 bo 25525»@1 G OETEESET -
5 TAT4E~CL 5.4807TE-01 5.2229E-01 4.,9786E-01 4.7496E 425362E-01 4.3979E-01 4. 1539E- -01:3,9832E-01
BLTI93ECL 5. <43TIE=ULT5-1865E-U1 4. 9103E-T1 4.6778E 4o 44B5E-01 4.2426E-01 4.0522E-01 3 8760E-01

 'N”# 7 x STEMM/WCR =L 29702E=017 WT FLOW CALC = €.39998E-02 D = 2: 861u?€ o -




FIRST STAGE WHEEL 141

VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD 8/5/66 .

BLADES

VARIABLE PASSAGE WIDTH AND HEIGHT,

UNLIM = 5 TLIM = D.0010
GAMMA = 1.66730F G0  OMEGA = 1.25700F 03 WGIVEN =  8.4D000E-02 .

N - ZERO

-5

Ug-5 C-SUB-P

. @=SUB~CR

RHO 4 CR 1/R SuUB C R

HuB

6. 99000E-03

MEAN

6.35000E-03  9.T96C0E 1
6T3E U
9. 796COE

5-897TO0E

01

6.82930F 02 1.31533F 03 .00C00E-30

01 5.8977WE 01

5.897TU0E O1

2.02300E-01
5.82939E G2 1.31530F 03 ‘ V

TP

BETA

6.82930E ©2 1.3153DE 03  0.0NCUOE-39 2.22709E-D1

HUB

MEAN
TiP. -

CIpy

KR4 =

VSH =

VPH =

CIiTfiE A~

L “
x

TTIELTS48EE-G T

—3.70814E~02
. =3.66255E~0
=3 ,61B06E-D

T =3.5T465E-4U2
=~3e53226E-02

1.30828E B VSM =

TBL.O3EBTESTLVPT =

2019117

TZ.iS110E 02

"

TL.34420F i VPH = B.11581E-01

TP

T2LIgIeE G2 T

2.19110F

2.19116E 02

T T3LL90BEESHE
~3,45043E-02

2. Is1ige 02
2.1G9110F §2

T =4.66875E-05

LGB OBSESGE

ALPHA

TG TETATESGS o
~4,72788E=0 -

<-4, 613C3E-05

— m—w“;—:/;vS‘\S‘?i;:ft:._:‘i’jﬁsy s S—— —— " v - _“. 2 y

-4 .50363E-05

-4+ 39930E~U5

D00~ O A G 1V B

T =3.41092E-02

T2.19110E D2

=%4.348952E-05

K WTIK) N(TKT ’
T W ETY TRy 3. 19G26E G2

2 2.78511E-04

- 2.19048E

02




1.84535E-34 2.1506GE 02
G 1TLTHE-D5 2.19589E 2
0., GODONE~-39 U 2.19110F D2

O @~ W

TEOLDEIINETSS T2 I9T29E B2 T T e S "
. —1.80158E-04 2.15149E 02 L y
_\“2»68659§:¥4 - T . 2.1916BE 42
~3.56142E-04  2.19188E 02 L
COPH = -2.23450E 00 PM = B.0G000E-39  PT = 2,235326 00 -

CQH = 1.00037E 00 QM = 1.000CCE OO QT = 9.99644E-01.

W g

S R O L WPH = 4.48381E=01 : -
T WSH = 7 28G41E-301 WMM = WPM =  4,4{(895E~01
‘*W”T =T 3330GESUL WAT = THPT = 4.33525E-01

: A(I ;=

g 8593F~*1 57 ;&83E1v1”5 36965-ul BYZTIESO T A TSIETESHT 4gé§6lE-g1 GO TTE=OT 4.3 104001 %o Is0TEoeT
- 5.8B25E~01 5.6205E~01 5.3625E~C1 5,1151E~01 4.8514E~"1 4,656256=01 4.4582E-01 4.2682F-01 4.39156-n1
9@53&—@Ifﬁ:eszaﬁlﬁi“azzaézé4@z 5. ID30NE-UL 48581 -1 4. 6288E-01 4, 41%45- UTAPTTIE-GL 4, 033401 T

n

NET XM%;WMMYWCRMEM““?%QﬁﬁQEQ@l‘WHT“Ffaﬁ“Cﬁicmg"*ﬂog STUETT T E 4L gUS9IETEL

“WSH be 5736 E-01  WMH

= = 5,02460E-01 WPH = 4.1 ) o
TWSHM = BL.61TISE-D1 WHM = 40SOOUrERUL T WPM = 4. 3
 (RET = 0u0BILE-0L WAT = 4.98338C-41 WPT fmm§~@3?x§t“”1 e

A(IK)

5.5378E~ ﬂl 5,2692E~01 5,0150E—~31 4. TT7T3E~01 4.5565E=11 4,3521E-01 4,1630E-01 3.9882E-01 3.8263E-01
T BLS6IIE-DL 5. 2T9TE~OL 5 0L2TE=01 4. T631E=01 4.5314F~DT 4,3173E~01 4,1196E-01 3.93716~01 3. 76856-01
5e 58428 91 5. 29“1E—dl ﬁoﬁlg)E‘él 4o TABBE~D1 4.5063E-01 4.2825E-01 4.0763E£~-01 3.8864E~01 3.7113E-01

N 2 X < WMM/WCR =  4.993C0E-G1  WT FLOW CALC = 8.19302E-02 D = 2.46403E-02

& PBUAESAT
42081 8E-01
4. 13665E-01

5. 27469E-G1  WPH
5.240G0E=01  WPM
5.2U541E-C1T wWPT

5. 90T B0E=DL " WHH
5.948B8E-01  WMM
6.99713E=01  WHT

WSH
WSM
ST

AR
TR
it

ATIK)




5¢T06LE-31 5.4449E-31 501Q38E~;l 4o 9564r—*1 4, 7341E— l 4.527uE 31 4. 3346E 01 .4.1560E~31 3.9901F=1
5o 7295E=131 5.4563E-U1 5.1926E-11 4.9432E~01 4.7D99E~01 4.4928F~01 462914E-01 4,1548E~D1 3,93196~01
5’752YE‘QE-ELﬁ§Z§§f%%“ii&ikﬁgig1 40, 9300E-01 4. 6Q56E“ﬁ1 4o 4585F—&l 4. 2483E 01 4.N539E-01 3, 8741E s

N =3 X = WMM/WCR = 5.2405030E-u1 WT FLDW CALC it 8 SQSBQE—ﬂZ D = 1 53805 62

5?189@5%3%1 WPH = T4 21135F~

6, TEBBCE-IT TWMH
6683547E~-01  WMM

WSH
WSM

W

15443E-01 "WPM = - 4,13946E-(

RRUR IR [
THH

Hy

6.88214F~-31  WHMT 5 . 11987E-01 . WPT

WST 4.06867E-01

ATTK)

5 655TE=01 5. 386 E-01 5 133 7E-01 L B9RIET0T 4o6T4TE-DT 4.4678E-01 423 765E=01 4 00OUE-RI 3V934ZECHT "7
5.6736E-01 5.3972F~01 5.1322F~(1 4.8825E=01 4,6496F~01 4.4334E-01 4.23316-01 4.0479E-01 3.8764E-01

5.696BE-01 5.4082E-01 5.1306E-C1 4.8689E-01 4.625CE- ~01 4.3989E-01 4. 1899E =01 3.9970E~01 3.8188E-01

N = L X = WMM/WCR = 5.15443FE-01 WY FLOW CALC = 8. 39@975—@2 'D;; S TIRSEEES te




FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT,

VELOCITY, AND DENSITY ITERATIVE METHOD 3.29% CHORD B/5/66

NLIM = 5 TLIM = 0.0010 |
CGAMMA =  1.667D0FE GO OMEGA = 1.25760F 83  WGIVEN =  8.4000GE-02
N - ZERD C-SUB-$ C~SUB-P W-SUB-CR _ RHO W CR 1/R SUB C R
HUB . 6.39700E~-03 . 9,79600F 01 6.82930E 02 '1.3099GE 03 0.000GLE-39  2.02200E-01
“WEAN 6. 7T0TGE=G3 9. 79640E 01 TTE.BZ93UE 07 1.39990E 03 . ~
TIP . 7.D3500E-03 9.79403EF 01 6.82930E 02 1.30990E 03  0.CODOOE-39 2.22700E-01 N
BETA
HUB
MEAN T o
TIP S
j131>= = 2 vy = 2 4z = 3 e
KR4 =
fTvﬁﬂ‘z"““I?I$S$5“ﬁ@‘“955“f“”f;azsﬁ?% GOTVST =L BEEERE I VPR TE B IG5 14 ESD B

TYPH S BLOZUEZESULT VPT S TTTL 0363 8E0]

—TK T LITTIE A T TLITTLE S T T T T ATRHA T S
SO UOOUUES 39 == ey
_FB {3 ""WJ;{} E 3 g - - )

TUEULGODUUE=39
L =L, 00000E~39
T =0.00000E-39
—0.00000E~39
=OLO0GU0E=39
~0.B00D0 E-39
=0.00090E-39

-ij?,. fi’iu}F 39

IR RN - NET P AT TR

TR H(IK)

U TODYOPESS9 UL OUDDGES30
2 . DOOCGUE-39 © 0.DOODOE-39

"

=T SR



—,3 !i;wy.%;sE-—a@ . - S
PH = —:;;,.f.ﬁafaa:";ii;e{zs—é‘@ PM = ii‘ui’%iﬁ@%ﬁ?(;&:__z»é - PT- = 0.00008E-39 e
QH = 1.00000E 0 QM. = 1.0CGCCE 00 QT = 1.00000E.00 o

TWSH STV IDZ9ZESGT T WNA = 5 A200 eS0T WPH S 4.5@299&—@1 e
TWSM = T.19975E-01 WMM = 5.42 -01 WPM =  4.34701E-01 T
WST = 7.29791E-01 WHMT = 5.4200CE-01 WPT = 4.30152E-C1

AiIK)

5. 80256~ ﬁl BTE4EBE=01 5. 295011 a,gss r~m% U BRATECTT G GO TE=R] 4.4095E-F1 4. 0470001 4I0TeRESET T
- 5,B846TE-01 5.56%1E=01 5.3188E~-41 5, “égzt 01 4.6142E-01 4.4096E-01 4.2193E-31 4.0427E~01
BLBO0IE~DT1 5.,6L41E-31 5.341AE~(1 5.0 /c—;

1T L BUBBE-D]T 4.3B06E-T1 4,1909E-01 4 NNE6E-D1

8378172En@2 D = —4,54425E-032

[t}

NE T = WRR/WCR =T 5L AZ000E=A1 WY FLOW TALC

CWSH = 6.44766E-01 WHH = §.92 WPH =  3,98773 ) .
NSM =" b 355 7FE=121  WMM » : TWPM = O E
WST = 6 6246TE~11  WMT = 4,92000E-U1 WPT = 3,90 )

' AiiK)

}5,4592E~®1 5 -~ BUBE-H1 4.2T60E~21 4.0874E~-11 3,9133 E- 01 3.7523E-01
T 5.5IT3E-0L ] 6E=0T 4. 4BU3E-UT 4.2656E 4 H6826-11 3, 8860E-11 3. 7179E=01
. 5.5650E-01 5. 2683E~&1 4, 9867E*L1“4 7237E~%1 4.4803E-01 4.2558E-01 4.0491E~01 3,858BE-01 3.6836E-01

N = 2 ‘X = WMM/WCR = 4.92000E-01 WT FLOW CALC = B8.15936E-82 D = 2,86478E-02

4,19036E~01
&, 14650E=51

“6.77529E-01  WNH
6,86T66E-01  WMM

TWSH
. WSM

5 17000E-01 WPH
5., 17000E~91 WPM

Hinon
(I I |

WST

ShpnoH

6.96129E~51 UMT 5.17000E-01 WPT 4,10311E-01

Y £4 —




5.64326~31 5,37726=01 5.1230E-01 4.8838E-01 40 6606E=01 4.4532E-01 4.2615E-01 4.0B27E-N1 3,9175E-01
506B896E~01 5.4125E~01 5.1461E-01 4.8950E-01 4.6606E~D1 4,4429E~01 4.2413E-01 4,05480-01 3.8821F—01
5.7355E~01 5.4475E~01 5.1692E~01 4.9U62E~01 4.66D6E-01 4.4326E-01 4.2218E~01 4.02696-01 3.8468E-01 .

N =3 X = WMM/WCR = 5;1?&31‘3{35—-‘:}"1 WT FLGW CALC = 8, 477485-—’ 2 D = -—9.224@9:‘3—”3

WSH = 6. 694 L6E=T WNH = 5UIUBLOESHT  WPH = 4 T1Z0T8ESD
WSM =  6.78543F=01 WMM = 5,10809E-01 WPM =  4.09685E-01 :
'wsr = 6L BTTOAESUT WHT = S IUBGYESUT WPT = 4.05338E-01

A(IK? """

~'5¢6ﬁ15E4a' ST TTEETOT S TO TR TESE T AT E SRS F BTG E=0T 4. 4000F=01 4. 2 84— Z 0%12E-01 3T 770E=01

526484E-01 5.35690E-01 5.1018E~01 4.8506E-01 4.6166F-01 4.3996E~01 4.1989E-01 4.0134E-01 3.8417E~-01
T BeBUATESUT 5 40A3E-0T 5U1Z5UE-0T 4. 8618E-U1 4. 51668701 4. 3BI4E-0L 4. 1794E-01 3.98576-01 3.8067E-N1
TNTE SR S WHM/WCR E 5L IHSUIESTT KT FLOW CALC = 8.399985fﬁ2 B 2 EIBASE=HG




FIRST STAGE

VELOCITYy

WHEEL

1¢1 BLADES

AND DENSITY

ITERATIVE METHOD

3,20 CHORD

VARIABLE PASSAGE WIDTH AND HEIGHT,

8/5766

NLIM = 5  TLIM = 0.5010 B o
GAMMA = 1.66700E 00 OMEGA = 1.25700E 03 WGIVEN = 8.4000GE-02 B o

"N - ZERD

€-5uUB-S§

. C-SUB-P

_ W-SUB-CR - RHO ¥ CR

1/R.SUB C

HUB

MEAN .
- TIP

T 080

'35*63

BETA

6.82939F 02 1.30170FE 03

D.RD000E-30

2.02203E-01

~6.82930FE D2 1.30170F 03

HUB

MEAN
TIP

ip1

KR4

VIH

TILB1Z217E

TVPH

'6 82930F 02 1.30170FE 03

@pWJJQQE*BQW’Z&Z%EQQEZQLMM»

TVSH = 1L33062E 04 VS

T7.92334E-01

=G VPH = Bl.097

156-01

i

K CIFTiea 7 7UUOITTLE 8 T TTTTUTTUTRIenA . T T = ) B

5 IR P 173 737 R DO U B (11 - SRRSO Y 1115 S - )

2 . =3,70927E-72 2.16116E 02 -4.79887E-B5 -
T3 TS3.66299E-02 T 2UIS1INE w2 T -4.738998=0

4 =3,61785E-L2 2,19110F 82 =4.68059E - i B

5 T3.57380E-02 2 18110E 2 SR s
&6 =3,53082E-02 2.19110F 02 - =4,56840E-05 -
T =3.48886E-02 7 TO110E T2 ZFVEISTIE=DS

8 - —3.4478BE-02 2.19110F 02 =4 460THE-D5 )
"9 =3.40786E=02 2.19110E 52 T4 40892E05

TR TMTIK) N(TR) -

I 3. T9Z0BE-U%. 2. T0026E B2

2 2.82616E-0 2.19048E 02 ) i




" 1.,87238E-0¢4
Ge3U420E~-L5
0. 00N000E-39

2.18068F 02
2.19089F {2
2.19110EF 022

a@(J~J&\ﬁ¢*w

=L TOT61E=05 2 191306 02 T
~1.82733E-04 2.19150E 02 o
S T2A TTE= TG 2. 16169 02
~3.61174E-0% 2.19189E 02 ) B
~ PH = =2.26736E 00 PM = 0.06000E-39 PT = 2.26820E 00 _ -
QH = 1.00038E GO QM = T = 9.9963 °E~ﬁ1 _—

WSH

WSM

7.053201
701{355

-1
E01

“HWST

wionow

T.158C2E~31

[ WMH
WMM
WMT

ACIRY

WPH
WPM

a’5£41E"%1

27722E-01

TWPT

oy
4,
4.2

0323601

5 TT9SE=0T S“EEQ7E—JI 5, 2&79t°ﬁ1 Be285E~01
5.,8037E~-01 5.5321E~-01 5
5”35?85- 1 B 5 AEAE-GT

‘N‘z

1 s

X = QM§/MCR

WSH

 6+39687E-01

TTHSM

oM

5L AGUTOE=0T

6o 483§ggf}1

CHST

AiIK)

B 44§@E~dl

5. 4A650E=01
5.4890E-01

’Sa%ﬁﬁﬁ

WHhH

WM

5.1665E~01 4.9086E~U1 4.
5,17 70E=01 4 9059E=11"
5 1874c~@1 4o 9%31Y-f1 4¢6389E-01

= 4,84
WMT =

2675E=ul 5,7158E-01
D267 1E~4l 5.0038 t*xl

OE-01 WT FLOY

4.87505E-01
E=T1
25E~01

4°835

6689E~
4 t539E-

e

4, 84§“”E"Hl

wT FLO

5

X

WMM/WCR

WPH
TWPMT
o BN

") z 8 ::;3
4,776G3
4, 7551,

TB9I4E-0T 4.3978E=01 4, 31B0ESAT 4.0469E=01
o5588E~01 4.3538E~01 4,1636E~11 3.9872E-01

b e 5241E-171 4. 3598k~

D174 1115E=D1 3,.92796-01

“CALC

i

BTG TARECHT D =

~GUBTLINESND

39E-01 3.8798!

091 3.7190E-01

3. 82781

D173, 6603E-0T
403951601 4.17106-21 3.9652E-D1 3. T761E-01 3.60226-01

CAaLC

8.13043E0 ) =

WSH

WSM

~ B T25H4ES
6,77285E~91

51

WMH
WMM

B3 20915E-(2

5125146551
5,59000E-01

WPH

WSi

wiw o

- 6.82081E-01

WMT

Wi

WPM

4 1459TEHT
4 0 T69BE-01

5.05496E~01  WPT

o i

G5B 22E-(1

ATTKY




5.6175E-51 5¢3497E=01 5.0931E=01 4.8527E-01 4.6287E-01 4.4209E-01 4.2283E-0G1 4.050GE-N1 3.8848FE-01
5 6420E=0] 5.3696E-01 5.091TE-01 4.8389E-101 4.6036E-01 4.3856E-C1 4.1840E-U1 3.9977F-71 3,8255E-11
5.6662E-31 5.3721E-01 5,0901E-0U1 4.82506~01 4.5785E-U1 4.3503E-01 4.1399E-01 3.9458E-01 3.7667E-01 -
N =3 X = WHM/WCR = 5.09003E<01 WT FLOW CALC = B8.45586E=02 D = —6.64973E—03 -
TTWSH = UBL.E6BTIGESRLI WNMH = 5»5§145E—$; TP T TIEESESHT
WSM =  6.71473E-01 WMM = 5.04632E-01 WPM = 4.0419%9E-01 ~
TWST = 6.76190E-G1 WHT = 5.0113(E=01 WPT = 3.07062E-01
TATIR) S - ‘ B
TETEETIESOT 5. 3T80ESBT BL0BTEE-UT A B ITETDI 4 59TEEST 4L 300 1ECE T4 GRZE-0T G 0266ETHT 3 8561601 o
5.6121E-D1 5.3294E-01 5,0599E-01 4.8072E-01 4.5722F-01 4.3548E-01 4.1539E~C1 3,9683E-01 3.7969E-01 ]
5.563640~01 5.340TE~01 5.0581E~01 4.7931€6~41 455469E—§1‘4°31945g&1 4. 1007601 3°91645&@1‘3.73825_ﬁ1
. & =% X S UMMZWER = B.G46328~01 WY FLOW CALC = 8.3999BE-H2 D = 1.92225E-06 ' -
A ‘_4




 FIRST STAGE WHEEL

AND DENSI

181 BLADES

TY

VARIABLE PASSAGE WIDTH AND- HEIGHT,

8/5/66

CVELOCITY,

CNLIM

= 5

TLIM

TTERATIVE METHOD

Sl I
JON1D

4]

3.25 CHORD

- OMEGA

WGIVEN =

"8 40000GE-02

N - ZERD -

C-SUB-S

- GAMMA = 1.667GUE 69 = 1.2570DE 3

C-SUB-P

W-SUB=CR RHO M C

R 1/R sus'c

R

HUB .

6. 54ODDE-03

MEAN

5.88000E-D3
d.22000E-03"

9.7960DE 01 5.,89700
SLT9ENDE OL 5. BITUNE
9,79600E 01 5. 897uwg ;

;fgzé‘

5 2.02100E-01

Tip

BETA

. 2,22900F-01

=3 31456601

—3.27246E-031

TTEVSUBTIE G2 T

6.50671E D2

=3V23T42E=01

=3.19139E-01

6.50671E U2
5.50671E 92

YA TR R T=Te Y - A
=4 25820 E~

HUB  1.50000E D1 1.50000E 01  1.50000E 01
MEAN 1. 50 B1TTTOSOUG0E 0T Iy Eul = e e
TIP 1.50 1.5G000E 01 1.50800E 01 A . -
IDl = @wz;:we_x 5.2NLGRE-GL X = 2 Y = 2 Jz= 3
KR4 = 0 KR5 = 1 KR6 = 2 KR7 = 1 ) e
VSHE T TTSIEE5E U0 VSH = TTESTISE G VPH T T BL0853TESN T
ﬁ;V§ﬁ*§—w7:§7§52E:%imwVFTMi" 7 B85 E-1T o § )
Ik LfTTLEWAW' LIT7LE 8 ALPHA T

L4 2CTBAE
-ty 14881{5

-4

=3.15234E-01

—3.11424E-01

6. 5C6TIE 02
B.5C6TIE {2

=4 G9BI5E=04
~4,04851E~-04

~3.0TTUSE-D1

C=-3.04073E-01

6. 5U6 TIE 02
6 S506TIE 02

~4  ULUL16E-T4
~3,.,95295E~04

IR R N ERE

] =3.0C5266-01"

6.5, 67T1E 027

=3.90684E-Gh

IK

M(IK)

N(IKY

3.36147E~03
2,50515E-D3

6. 4848 TE T2

. 6.49043E D2




1 te 3

S, S

\ 52- GE-39 ..
R )bE’u

‘*3@’7!”'52[: -3

OO~ O S

651 726E

—'uZ

w2
w2
L2

2

5414836233 6. 52244E 12 -
’”-oZLu*BlE""}j H5.52757TE ;,.2
PH = —6.7557LE GG PM =  0.0GNOUE-39  PT =  6.777S1E
1.00337E G0 QM = 1.00CQ0E 02 - QT = 9.968u4E-21

QH =

T ETT96E=HT WNH
6.95739F~01  WMM

TWSH
~ WSM

5.,31676
5. 20408

Y

E~D1

BN

WST = 6.901376-01 WHT

Wit o

5.48445

ATIKT

s

WPH -
WPM
WPT

5T7598E-01 5.4939E-01 5. 2365501 4009 S4ESHT
5.7336E~01 5.45188-01 5.1797E~31 4,9223E-01

5. TL63FE— @1

n;utu

l! 9?07}?
, : i1 4.6818E-01
54 8)E~ﬁl TELIP16E-U1 4.8514F~01 4.59%7E-01

T

4o 14732E-01

"‘fo—h lv'% 9E°’w1

o
‘1 4.4583E-01 4, 2514&”73
4.366TE-0U1 4.1517E-

FOTE=# T 4o 3510ECHT 4 .1660E

aa05%554“1

=51 3.5959E-01
(1599E-01 3.8827E-01
3.7T0TE-01

N'= 1. x = WMA/WCR =

5  2ONUNE-01

WT FLOW

CaLc

WSH 6.350356-01  WMH

5.28841F-31 WM
6.22487E~71  WMT

WIM
WST

0o

CACIK)

5.4147E~01 5,1345E~01 4.8716E-01 4.6278E~01 4.4026E=01 4,1952E-01 4.0042E-D1 3.8283E-01 3.6660E-01

B.3T94E-D1 B.UB3TE-UGL 48071601 4.5514E~01 4.3161F-01 4. 1002E=01 3.9021E-01 3.7201F-01 3.5528E-01
4.2292E-01 4,0052E-01 3.8003E-01 3.6129E-01 3.4410F

= 4.81
= b T4
= 458605

JE-111
E-01
E-y1

WPH

CWPHM =
WPY =

= B.72382E-012

~3.85497E~2

3:61TOLE-Q]

= 3.8B349F~01
= 3.74854E-01

~41

. 5.3427TE~-01

4. TO000E-01

WT FLOW CALC

5.0315E-01 4,7414E-01 4,4741E~01

= 8.06217E-02

4.,02180E-02

N=T2 X = WMMWCR =

“6.68117E=01 WHH
6.62290E-01 WM

“WSH
WSH

5.06597
lf‘o 95%3*;5

E=i1
E~01

WPH

WPM

[ A i}

4. 08580E~01

3.94793E~-01

LR L |5

WST “6+56312E-01  WMT

Hin u

4,83525

E-01

WPT

3.81354E-01

A{IK)

% ;ﬁ




5.594TE~01 5,3202E~01 5.0590E~01 4.B8141F~01 4.5863E~01 4.3753E~01 4.18026-01 3.9997E-01 3.83276-01
5.5641E-01 5.2738E~01 4,9983FE-01 4,T40D8E-01 4.5G23E-01 4,2820E~C1 4,0790E~01 3,8920E-01 3,7195E-01
5.5322E~01 5.2260E-01 4.9364E-01 4,6667E=01 4.4176E-01 4.1886E~C1 3.9782E-01 3,7851F~-01 3.60756-01

UN= 3 X = WMM/WCR = 4.95000F-91 WT FLOW CALC = 8.39988E-02 D = 1.39773E-05 )




FIRST STAGE WHEEL 101 BLADES VARIABLE PASSAGE WIDTH AND HEIGHT,

“VELOCITY, AND DENSITY ITERATIVE METHOD 3.20 CHORD

8/5/66

NLIM = 57  TLIM = 0.0010
GAMMA ;*'1 $6TOUE 00 OMEGA = 1.25700E 03 WGIVEN =  8.40000E-02 -
N - ZERD C-SUB-S C—-SUB-P _ 4-SUB-CR RHO W CR 1/R SUB C = . R o )

HUB 65000E-03  9.79600E ©1  5.89700E 01 6.82930E 02 1.27300E 03 0.0CDO0E-39, 2.81900E-01

MEAN  7.0000DE=03  9,796CUE U1 5.89700E 01 6.82930E 02 1.27300FE 03 e

TIP . 7.35000E-03  9.79600F 01 5.89700E 01  6:82930E 62 ' 1.27300FE 03 0.00000E-39 - 2.23100E~01 L

BETA B ' | B

HUB ° 3,00000E 01 3. | )

MEAN — 3.000CGE 01 2 :

TIP ' 3.00000FE 01 - “
101 = 0 1D2 = = 2 oy = 3 gz=3 S
KR4 = D' KRS = 1 KR6 = 2 KR7T= 1 - o _

VSH = T.3Z505€ 00 VSH E TIT3547E U8 VST T IS64E4E UE VPN T 8. 08618601

TVPH = T.94421E-%1 VPT = 7.853328-01 T
TIKS  LITTLE A S i
l o _1 - 23824? Py e g L ?‘§3 % A ndasonl nemomAlE, i; TR .i:_- B S - -

2 =1.22219F ) 03 -

3 TI.20656E 0§ 53 E '
4 =1,19133F O 1.257C0F 03 1.57B51E-03

5 =1.17647E 0D 1.25706E 03 TC1.55882E-03
6 . .=1.16198E 00 1.25700E 03 ~1.53962E-03

7 =1.14784E 60 1. 257008 ©3 ST, 52080E=03
B —1.13404E 00 1.25700E 03 ~1.50261E-03

9 T =1.12057E 00 1.25700F 63 “1.454T6E-03

IR H{TR) TN(IK)

1T 1L 2792TE02 T P5102E 03

2 5.53264E-03 1.24507E 03 )




31454E-03 . 1.249C9E 03
3,13733E-83 1.25306E 03
. 00000E-39 1.25780F ©

—-3.09845E-C3 1.2609CE 03
5015896813 - 1.26477E U3

~9.18246E-03 1. 26860GE €3
—1.21698E-92 1.27239E 03

lod~woiuarw

~1.32451E 01

1.34863F 01

-
QH = 1.01287E 00 QM =

9.87904E~01 ‘ :

WPH
WPM

WSH
WS

BLYSTUEE=TT
b6, TLOGLE-UT1

wnoH

i ou

AL PTOLTE=DT
3,96416E-01

WST 6. 4634 TE-D] WPT

37191101

;A(IK)

5. 56995 @1 5, 31c4t 81 Jeajéé ﬂ‘ é
TT5L G TTYES] = 59 ‘

@ =01 3.9410E-01
 4,N99TE-G1 3.9089E-01 3,7329E-01
EPCIAR =

3UTHEIE-31 3.5279 -1

N = T X = WHN/WCR = 4599 ﬁE~@I“*%T FLOW

QALC

= BLBLTIZE=U2 D = =2.941856-1

CWSH- = | 6,28603E-01  WMH =  4.74418E-01 WPH

B1249E~01

6.133BU2E-U1 WPM

5.7893uE-41

T HSH
ﬂNST

TWMM = AL 450

WMT

oot

CWPT

HoHin

3.
3.56695E~021
3.33119E~ @1

A(iK)

5?5.37815—@1 5,7G22E-01 4.8249E-L1 4,5775E-01

4o3495E~01 4.1399E-D1

3.9472E~D1 3. {699E~&1 3 60 66E =01

5. 231TESDT 4. 9286E=01 4. 6480E-CT 4. 3904E=D1
< 5.0T72E-01 4.7584E-01 4.4662E-01 4.2043E-01

4. 1549E~TT 3,9397E-U1 3.7431E-01 3.5631E-01 3
3.9588E-01 3.7396E-21

+3981E=01

MM/WCR = 4.49@%@5*%1

3,.5405E~-1 3.,3591E~-01 3.,1935E-01

fﬁN:g 2 gx =

WT FLOW CALC

= 7.94740E-02 D = 5,38B15E-(2

TWPH
WPM

G O9TIGE= 0T
4 T4OH0E-D1

WHH
WMH

&’6.é21545+§1
6.37421E-01

4 61598601
3.76556E~01

ulwow

T6.12639E=01  WMT 4.48B13E-01 WPT

3.52515E-01




5 SEIZE~ -1 9.28295 Ql
;3-‘4‘1?2525 31 D 1(183E“ﬁ}1
5 ?“ME ».Jl 4.%7@E-—~31

5.0T6TE-U1 4.T67BE=01 4.5368E~U1 4.3232E-01 4.1250E-01 3.9438E-01 3.7756E-01
4o B4TUE-DL 4.5864E-01 4.3463E-01 4 1259E-01 3,9236E-01 3.7379E-21 3.5671E-01
4s6721E-C1 4.4D14E-01 4. 15395~“1

8.3w4$7E>@2 D= 1. 14203~ o2

LG282F~1{ 1 3 7223E~11 3.53428-81 3.3622E-01

o= 3 X = WMM/WCR =

4 T4ODOE-01

HT FLOW CALC =

. T14G4E- Ql WMH

SIRETZOESIT T WPRE 4L BT208ES0L

CESH O F = - ; 1=

ﬁzm - 6.46689E~01 WMM = 4,80B92E-01 WPM = 3,82031E-01 .

ggr*;’“5721931§—@1 WHT = 4.55682E=11  WPT =  3,57862E-D1 .
CACIKY '

,,‘

THUBTIBE-DL 5o 3333E—ﬁ3
5.4798E-01 5.1814E-01

53367QE~M1 4,81895-01 4. 5873£ -1 4 3727E @1 %a 1744E 01 3 S911E-81 3. 8915E -61
4,9003E~41 4. 639;E-u1 4,3980E-01 4,1763E-01 3.9726E-01 3.7854E-01. 3. 6132E-01

‘é:?é@?ﬁi§1‘s L6225E-01

4, 7273&—%3 4,4555E-01 4.2067E~ -01 3. 97935 ﬁl 3 7717E—u1 3 58195~a1 3, 4@8?? @1

'“&“?”E“’Y“E‘iﬁafaﬁﬂ,2““5“”§éé“i 61 WT FLOW CALC = 8. 49@&3{ 02 D = -3 144155—ﬂ6 | P -




FIRST STAGE WHEEL

CVELDCITY,

161 BLADES

AND DENSITY

3,25 CHORD .

VARTABLE PASSAGE WIOTH AND HEIGHT,

875766

‘NLI

M= 5

TLIM

$.0010

ITERATIVE METHOD

GAMMA

= 1.66700E 00

OMEGA =

1.25700E 03 -

WGIVEN = 8.

401 @‘E ~52°

.N - ZERQ

C-SUB-S.

C~SUB=P .

W-SUB~CR

_RHO ¥ CR

1/R SUB C

R,

HUB

6 77wu IE-073

THMEAN
Tip

s 13%**E:§5 TGV TYeNNE
T HODGHBE-D3

Q. 7960DE ﬁ1

9., 71960WE '1

5,897

O0E ¢

. 6.B2930E 02

1. 258G0E 03

BOGO0E-39

2. 01800E-01

5 897

54

6.82930F 02

65,82930E 02

1.25800F 03
1.25800F 03

Q.@@&&GE-39

2.23200E-0

HGB

. BETA

“MEAN

TP

KR4 =

f

i
IS

Az

;VSH =

_1;331732

3 VSHM

10352198 60

T1.37295E 10

H
mi
~alf
v"‘s’

VPH

451 E= Ll

T VPE = 7 91&3$E~ﬁ1”mVPT CTTLBIT2eE-UY B
IR LiTILE N T TTLITTLE B ALUPHA
A P/ by £ V) O £ B WO 2% 4 B £ ~FT3TEGEST3
=2 ~2.44529E ¢ 1.77767E €3 -3,27057E~-03
A SN EIBTIEOD T T SITTeTE T TR 22835 =03
L4 =243B294E 1. 77767 ©3 ' ~3.18718E-03
5 =2.35294E 3L TST7T767E7 03 —3.T4706E-03
S6 T =2.32369E {0 1.77767E 03 ~3,10793E~03
A =2429516E ¢ 1. 7717678 43 —5 GE9TTE=T3
8 =2426T32E 1.77767E 03 +03254E-03
S 2&5T4E OO I.77T767E G3 —2 S9619E-03 -

“W(TE)

N{TK)

ITSEIITESTD
1.9248TE~52

1.73233E 03
1.74378E 93




1.27498E-02
6+.33%424E-03
. {"«%?°v'{.~ E~39

1.77767E

1.75515E 03
1. 76644E 43
U3

<5.25499E-03
-1.24327E-12

1.78882E 03
1.79¢91F {3

Z1.85350FE-12
=2.45637E-02

O o= O WU W

1.81{G2E ©3
1.82187E 03

PM

-

1.92585F 51

10X

N

WHM/WCR = 4,850

BE-01  WT FLOW CALC =

TBLEOUICE-TZ D = —2,26306E-02

_PH = -1.87795E &1 PM = U.0UC0CE-39. PT = .
fQH = 1.02617E 00 QM = 1.06GGGE €0 QT = 9.75736E-01 .
WS =T YL RO TOESGTT W S . BBy WPE T BRABE-T T - -
WSM = 6.55812E-01 WMM = 4.B500UE-01 WPM = 3,83651E-01
TWST = 6. 11944E-01 WMT =  4.45716E-01 WPT = 3.48428E-01
ATIKY — S R ——— . B )
TBLTB50E-01 5. 4800E-01 5 2132E~UT 4. 0602E-01 A T232E-01 4. 55 27E-01 4.2982F~-11 4,10986E-U1 3.9331E-01
5.5295E~01 5.2271E-01 4.9411E~01 4.0747E-01 4.4286E-01 4,2521E-00 3.9940E-01 3.8327E-01 3.62676-01
5 2BUHE-D1 4.956TE=U1 4.6564E-U1 4.38UBE=-01 4.1293b~01 3.927ZE-01 3.6914E-01 3.5009E~41 3.3269E-01

WSH 6.32049E~01 WMH

5,88202E~01 MM
5.44963E~01 U

WSH

it fhpu

WST

O ALIK)

onln

CAe TH6GZ2E-U1  WPH = 3.79896E- e X
4,380 00E~01 WPM = 3,44099F-
_3:96929E-001 WPT = 3.10290E— e

5.3978E-01 5,1072E-01 4.8350E-01 4¢583@E~ﬁ1 4,3509E-31 4.1375E-01 3.9414E-01 307612E~31 3.5952E~{011

TB.1357E-D1 4.8284E-01 4.5418E-01 4.28106-01 4.0450E-01 3.82940-U1 3.6329E-01 3.4535E~-01 3.2894E-01
4.8542E~01 4.5314E-01 4.2390E-D1 3.9751E-01 3.7371E-01 3.5223E-01 3.3280E-01 3.1518E-01 2.9916E-01

2. X

N WMM/WCR

4350006~

__WT FLOW CALC =

T.B64T4E=02 D = 6.37211E-02

6.66214E~01 WMH
6.220CTE~D1  WMM

WSH
WSM

i

5.GUZ56E-01  WPH .
4o 6GUNGE-DL  WPM

4.00431E-01 - .
3.63875E-01 LT e e

i n

WST 5. 7B453E~-01  WMT

LRI 1]

LR

4.21323E-01 " WPT

3»29359Efﬁ1]V’

A{IK)




5.5847E-01 5.3000FE-01 5.5292E-01 4.7758E-131 4.5406F-01 4.3233;?3—331 4,1223E-01 3.9371‘3E~{31 3.7660E-01
503399E-01 5.0325E~01 4,7461E-01 4.4820E-01 4.2399E-01 4,.0183F=51 3.8156E~01 3.6299E~-01 3.4596E-01
5.0742E~T1 4.7493E~01 4+4518E-01 4,1813E-C1 3.9359E-01 3.7135E~01 3.5116E-D1 3.3279E-01 3,.1605E~-01

N.= 3 X = WMM/WCR = 4.60C00E-U1 WT FLOW CALC = B8.23420E-02 D = '1.97387E-02. -

WSH = 8 BT969E=0T WA = B, I20E6E=T1 T WPH = 4.9 0E=01
CWSM = 6,37596E-D1 WMM = 4.71529E~G51 WPM = 3,72995E-01

TTHST = 5.93897E-01 WMT 4.325T2E-U1T  WPT = 3.38152E-01 -
TATIRY T - , ,
, 5 «BOSTE=UT 5. 384TE~0T S T154E~T1 4 861001 4 625 TE-UT 4 a8 TESIT 4. 2040=81 407186 TE-01 3.8435E-01
504292E-01 5.1237E-01 4,8372E~41 4.5718E-01 4.3277E~01 4,1037E-01 3.8984E-01 3,7108E-01 3,5371E-01 N
CBGITITE=UL 4. 8463E-01 4 54726=01 4. 274 1E~01 4. 0258601 208301 E-01 3.5950E<0T 3.40816-01 3.2376E-01
N'= LK E WMMIWCR E T4 TIS29E=01 T WT FLOW TALC = 8. 40CI4E=02 D = 4, 534565506




FIRST STAGE WHEEL

VELOCITYy

141 BLADES

AND DENSITY

ITERATIVE METHOD

VARIABLE PASSAGE WIDTHvAND HETIGHT

NLIM = 5 TL

M

D

’?& 1‘

3,245 CHORD

8/5/66

OMEGA =

1. 25700

3

WGIVEN =

GAMMA = 1.667DCE

N - ZERQ

2o

C-SyB~-P

W-SUB-CR

RHO W CR

8. 40N0RNE-D2 -

1/R SUB ©

R

HUB
MEAN
TIPp

5.89750E O
TEVBSTHNE @
5.89700E

6 82930E 8

32
TTELBZGRTE U2
6.8293CE G2

8t g i

1. 250408

G.Q@QQQE-BG

T1.725040E
1025‘ H0E

D.CODONE=39

2.017T00E-01

2.23300E=01

HUB
MEAN.
TIP

Ipl =

KR4 =

VSﬁ_: '

VPN =

e
S

=332677E

~3.28283E 00

g

‘7,8895§E:§1mwwv-m

1}

(ITTLE & 7~

o0
0o

T =3, 04003E
< =3.,19833F

i

T ISETEE-D

5G35E 43

2,05935E (3

T ~3.,157169F

L Y]
—~3.,11808E

00

T TEEATTE R T

TLITTLE B

2UHBG3SE U3
2.05

LI

2.05938F {3
2 0B935F 03

C=4,37404
,-4 31?75&

SGUESTIRESUY

~4:,4318B2E

33

.--f‘f‘o 2@,} 94”3;:..5%3

VST = "1.37819E VPH TT.98611E-D1 ﬁ
s ———e e o 5
- ALPHA - ;

-3.07944E
-3.04175E

o0
00

2.05935F 03
_2.05935E 03

—4 18724613
~4, 10636E-03

G0 | O U s ) N e

—3.00497E

o0

7.05935E

03

<. 05671E-03

iK WMTTKT

-NUIK)

T FTENOISESHD

1.98852E B3

2 - 2.60783E-02

2.0D634E 03




1,72724E-02
Be58063E~13
D GINOE~-39

- 2.024UBE O3
2.04175E 43
2.05935E

3
4
5 ..... g e
6 =8 41229603 2.01687E 03
7 ~1,68389E-42 2.09432E O3
) =2 5125 -T2 ZLALT70E O3
9 -3, 32656E~u2 2.12901F 03
PH = ~2 18596E o1 PM = PT = 2.,26181E 01 .

QH = 1.03562E 00

_Qm =

9.672826-01 +

B EEETOT
6.49895E-51
5L O44HTE

WSH
WSM
TWST =

H it

TE=D1  WNMT =

T A oS

;J.zélsne—,l

WPTS E
WPM = B TT91IDE-T o

_Aiix)

""5"’786‘5377"‘1"“5":31 GE={
5.4974E~-01 5.1905E~0

C5VITAZESTL 4. B455E-Y

1 B 2+1lE:§1mE"985?t~
1 lé‘ o ,:w v I’:“f.} 1
174, 5429E~

46319801 4.3839E~-0U1 4,156

21 4. 266TE-T1 4.06156E-01 3.T7B77E~-01 3,.5885E-1

0i 4, 7462F 01 4.5231E=01 4.3161F-01 4,1242E-01 3.9465E-01
DE-D1 3.,946BE-01 3.7549E

=01 3.5785E-D]

1 3.39280~01 3.2201E-01

TSN I RCE TS

4T TOTTES0 T WT ORI CALC = B 827AVE=TZ D = =2, TO8TEES52

MSH = 6.37701E-01 WMH = WPH = 3.81281F-C1 B -
WM =B, B20B6ESIL TWIM TR AL TWPM ET 3. 38560E |
ST = 5.27746E~D1  WMT = 3,82928E-D1 WPT =  2.9846%E - i

A ( ‘I K } s - s e e = <t - A RS P A e s o L L A s st A e i 1 s w2 e < ¥ 2 K s

31 4.3721E-01
{T3IO99TEEST
E~01 3.6207E-01 3

4.1560E~D1 3.,9575E~

2 4B2E~01 3.2165E-01 3.04

_ 61 3.7749E-01 3.6069E-01
T 3.781IDE-U1 3.5840E-01 3L04D44E-01 3.2473E-01
30E~01

N =52 X

wMMJWCR =

4-299um[~§; UT FLOW CALC = ~7.88578E-i32 D = £.12163E-02

01

2.8855E-01

6«72283E-ﬁ1
6.15975E-01

WSH
WSM

Hjtow

WMH

53321 E~G1 WPH
4o 54UN0VE-G1 . WPM

oh1957E ﬁl

WMM ' 3,58186E-01

AT

CWST L 9.61073E~01

WMT

Cwlowoul

G OTILGE=O1 WPT 3. 17308E-01

AUTRYT




5.6163E~01 5.3299E~01 5.0568E~01 4.B00TE~01 4.5628E~01 4.3426E-C1 4.1393E-01 3.9517F-01 3.7785F~01
5.3045E~01 4,9931E~01 4.7037E-01 4.4374E~01 4,1937E~01 3.971CE-CL 3.7675E-01 3.5814E-01 3.410698~01 A
4.961TE=41 4.6336E-01 4.3351E-01 4.0649E-U1 3.8207E~01 3.60ULE-01 3.4D03E~01-3:2400E~01 3.0547E-021 -

N =3 X = WMM/WCR = 4.54000E-01 WT FLOW CALC =  8.26345E-02 D = 1.6255TE-052

G S THEFESY T TWNH

T3S TISES T WPH G O9623E-01

WSH : = 5,17 [ = : . T
WSM = 6.28550E-01 WMM = 4,63268E-01 WPM = 3.65498E-01 R
WST = 5.73429E-0G1 WMT = &, T6U7SE=0T "WPT =  3.24296E-(1

AT IK Y

BT BEIAESUL 5L 3GRZESGT 51284601 4. 874E=T1 4.6316E-01 4.4102E-01 4.0055E-01 4eD162E-91 3.84126-01
5.3TT8E~0] 5.067TTE~DL 4. TTT9E-01 4.5104E 4.2649E~-01 4,0402E-01 3.8345E~-01 3,6462E-01 3.4734E-01 -
B UG20E-U1 4. TI34E~01 4,4131E-01 4.1405

"1 3.8936E-01 3.6701E-01 3.4675E-D1 3.2835E-01 3.1159E-01

TNE 4 X = WMHZWCR =& 83268ES01T WT FLOW CALT = B.40003E-02 D = —4.15742E-06 T




END-OF-FILE READING ON SYSTEM INPUT TAPE.
RETURNING TO SYSTEM. ;-

& P S T e e RO R e A




" 'n1958 LINES OUTPUT.

Gog

R

057 MINUTES.

ELAPSED TIME THIS JOB—-

. - et e . N — o
. -




SECOND STAGE WHEEL 101 BLADES VARIABLE PASSAQE,VELac;Ti AND DENSITY

ITERATIVE METHOD

8/5/66

NLIM = 5 TLIM =  0.,0010 -
GAMMA = 1.66700E GO  OMEGA = 1.25700E 03 WGIVEN =  6.51000E-02 °
N - ZERD C-~SUB-S - C-SUB-P W-SUB-CR " RHO W CR__1/R SUS C R o
CHUB  © 5,93000E-03 9.79600E 01 5,89700E 01 6.68750E 02 8. 08520E 02 _ 0.00000E-39 '1;9929QE—01 B
TMEAN 5. 53C00E<03 9. T9600E 01 5.80700E B1 6.68T50F 02 B.0BB0E 02 . T :
TIP  6.73000E-03 9.T9600E Ol 5.89700F 01  6.68750E 02~ 8,08520F 02 0.00000E=39  2,25800E-01 :
f  BETA —— . L |
HUB  4.30000E 01 4.30000E Ol 4.300006 0L )
MEAN 4.33C00E 01 4.30060E 01 4.30000EF 01
TIiP 4.30000E 01  4.30000FE CY 4.30000E CO1
1Dl = 0 ID2= 0 X = 5,65000E-01 JX = 2 JY = 2 J7= 3 e
 KR& = 1 KRS = 1 KR6 = 2 KRT = 1
VSM = 1.230718E C VST = 1.32849F QU VPH = 0.22865E~01 -
VPT = 8,.01505F-01 i B B -
Cirrie AT COTTLE B CALPHA
T C3IASSETHE T I T 454865 L TEATREEL DI - B
2 s ¥ 61E 0D 1.71454E 03 =3,81B12E-C3 e B
37 ~25%:3952F 00 1.71454E 03 I3, 75645503 - B e
4. =2,2236CE 00 - 1,71454F 03  -3,6G674E-03 o
5 5, 18RBTE 0O Ty L71454E 03 23 B3BRGESD3
. b —2.15509E 00 ”}171§555 G2 B 5BZR5E-03
7 T3L1P39ETC0 L T1454E 03 I3 .E584TE~03
‘8 -2.09067E GO 1 714654E 03 =3.47574E-03 1 L ]
9 ~2,05988E 00 T 1.71454E 03 = 424:55—03 ’
1K MOIKY TN WIT{')' i
1 3. 00634E~02 i, 66377E 03
2 2.23634E-02 1.67663E 03



1.47888E~02 1.68937E 03.

3
4 7033563E-03 1.70201E 03
5 0.00000E~39 1.71454E 03
6 =7.2217T2E-03 1.72697E 03
7 ~1,433306-02 1,73930E 03
BT T=2 133T7E-02 1.75152E 03
“9 —2 82375E-02 1.76365FE 03
PH = ~2 24677E 0% PM = 0.00000E-39  PT =. 2,31317E 01

QH = 1.03052E 00 QM = 1.00000E 00 QT = 9.72157E-01

WSH B T REBETDT T WP

) = 7. 9ZEICE-0L T WHH = =  5,07597E-01

_ WSM = 7.38555E-01 WMM = 5,65C00E-01 WPM = 4,58845E-01

WST = 6.85543E~01 WHT = 5.15642E-01 WPT = 4.13290E-01
ATTIK) T

6, T3E0ET0T 55931 2ES 0T 8T 7 200ES0T BT S P ETGT 5 S09SES 160E-01 4.9318E~01 4.7577F-01 4.5936FE-01

5,
T79CE~01 4.583RE~01 4,4014E~01 4.2310E=C1
4

4 328FE~01 4.22080-01 4.04400-01 438730E 01

- =01 5
 5.9277E-01 5.6836E-01 5.4418E~0U1 5.2097E-01 4,9R74E-01 4
5.6836E-01 5.4052E-01 5,1379E~01 4.88:0E-01 4. 551CE-01 4

@‘9 L]

TNTE T X = WNR/WCR = 5,650006-01 WT FLOW CALL = § RREDE-07 5= =4 799TRESD3
_WSH = "7';2.{?29555?‘.03-” WMH = 5.65340E-01 WPH = 4,65198E-0] ]

WSH =7 6.731976=01  WWM = 5,15000E=01 WPM = 4, 1B239E=01

WST = €.20919B-01 WMT = 4.67035E-C1 WPT = 3.74330E-01

ALK

i - s £ s b e e 2 [——

. 5.B8761E~01 5.6437E-01 5.4158E-01 5,1970E~01 4,9896E~D1 4,7944E-01 éaﬁ1135“31>4;@39@5“0i 4;2797E—Gl'

T 5.6210E=01 5.3566E-01 S5.1044E-01 4, 86T4E-01 4.6464E~01 L-4412E~01 4,2500E-01 4.0746E-01 3.5111E-01

5.3336E-01 5.0434E-01 4. T730E~01 4.5232E-01 4.2936E-01 4.0829E-01 3. BBQSE 01 3 7118E~-01 3.5484E-01 -

‘N =2 ‘X = WMM/WCR = 5,15000E-01 WT FLOW CALC = &,370556-02 D = z 14208E 92

“WSH 7. 55T07E=01 Wh “5.G1103E-01 WPH =  4.863966-01

- = H = = ‘
HWESM =  T.058T7EE~-01 WMM = 5,40000F-01 WPM =  4,383542E-01 "
WST = 6.53231E-01  WHT = 4.91339E-01 ~WPT = 3,93810E-01 . &

ATTRS e ) '




6.0138E~01 5.75426=C1 5.5740E~01 5.3594E-01 5,1538E=01 4.S587TE-0L &4.7T46E-0L 64.60156-01 4.4389F-01
5.7819E~01 5.5263E=C1 5.2782E-01 5,0423E—01 4.8205E—01 4.6131E-01 4.4200E-01 4,24026-01 4.0730E~C1
5.51556-01 5.2299E=01 4,9600E=01 4.7084E=01 4.4754E=01. 4.2605E=01 4+0624E=0Y 33 ATIBE-01 3.7113E-01
N = 3 X = WMM/MCR = 5.40000E-01 WT FLOW CALC = 6, eo1as& 07 - D .= -1.41097E-02 T
TWSH = 7.46313E~01 WMH = 5.807286-01 WPH =. 4.71861E-01 - i T
WSM = 6.,92716E=C1 ¥MM = 5,29932E-01 WPM =’ '4.30366E~01. .
WST = 6.40219E-01 WMT = 4.81551E-01  WPT = 3.85965E-01 _
TTATIKD ST RIS | |
TTEIGB0SE=01 5. 7353E-01 B.5116E<01 5.265TE=01 5.0866E-01 4.B933E-01 447096E-01 4e5371E-01 4.3753E-01 )
| 5.,7189E-01 5.4594E-01 5.2094E~01 4.9729E~01 4.7512E-01 4.5446E=01 4.3525E-01 4,17406-01 4,0083E-01
5.4439E-01 5.1561E-01 4.8B57E-01 4.6347E-01 4.4029E-01 4.1896E-01 3,9933E-01 3.8126E-01 3.6461E-01
N = & X = WHM7WCR = 5.29932E-01  WT FLOW CALC = 6. ssagag oz '19'_, 3.59118E~06 ]




STAGE WHEEL 101

1.,20202E~02

SECOND BLADES VARIABLE PASSAGE,VELOCITY AND DENSITY
ITERATIVE METHOD 8/5/66 )
NLIM = 5 TLIM = 0.0010 )
GAMMA = 1.64670CE 00 OMEGA =. 1.25700E 03  WGIVEN = 6.51000E-02
N - ZERD C-SUB-S  C-SUB=P W-SUB-CR RHO W CR__ 1/R SUB C R ;
CHUB - 6.02000E-03 9,79600E 01 5.89700F 01 &.68750f €2 8.03840E 02 0.00000E-39 ' 1.99200E-01 j
“WMEAN T 6.4Z000E=03 9. 79600E 01  5.89700E U1 6.68750F (2 8.03840EF 02 Lo o %
TIP 6.820008-03  S.79600E 01 5.B9T00E 01 6.48750E C2 _B.03840E 02 0,0GD00E-39 2.25800E-01
BETA o ) o
HUB 3.00060GE 01 3.00000E 01 3. 000GOE 01
MEAN — 3.000008 0L 3,06000E U1 3,00000E 01
TIP 3,00000E 01 3.00000E 01 3.000008 01 |
Ipl= 0 ID2 = 1 X = 5.58000E-01  JXx = 2 JY = 2 JZ.= 3
— | z
KR4 = 0 KR5 = 0 KR6 = 2 KR7 = 1 B
e ' . L e o e : ' 1
TVSH = T Z90T4E 00T VSHE {2176 86 VST = TIVESG57E 00 VPH = B.20434E-01 |
TVPH = B.0S9TL5F-01 VPT = 7.9913&0-01 S ;
IR LITTLE & T TULITTLE B ALPHA
S ST 21101 01 ¢ IS W1 £410 10 & S V- V-8 -
2 =1.23442E 0C 1.257C0E 3 ~2.05222E-03 A
3T =1.214%8E 00 1.257GCE 03 3 OI90TEST
4 . ~1.19517E 00 1.25700F 03 ~1.98697E-03 ;
5 =1, L7B47E U0 1. 257008 03 ~i.95588E-03 f
. 6 =1,15835E 00 1,25700E 03 -1,92575E-03
7YV I407TE G0 T 25 700E 03 ~1.B9653E-03 !
8 -1.,12372E 00 _1.25700E 03  -1.86819E-03 !
9. =1.I0717E 00 1.25700E 03 ~1.B4068E-03. ;
K MTTK) TNUIRY
1 T261589E=07 1. 236856, 03 ,
2 il )

 1.24198E .03




BTO3TOET01 5IE099ET0T 5USHTEE1 5T 34986507

.3 7+94889E-03 1.24705E 03
4 3.94285E~03 1.25205€ 03
5 0.00C00E~39 1.25700E 03 o o
6 —3.88162E-03 1.26189E 03 R
7. =T.70391E-03 1.26672E 03 B
B —1.14686E-02 1.27150€ 03
9 =1,51775E-02 1,27622E 03 : . t. o
PH = -1.65852E 01 PM = 0.00000E-39  PT = 1.68469E 01
QM = 1.01629E 00 QM = 1.00000E 00 QT = ~9;8%93?§—01 ,,,,,,
TUHSH = 7.641436-D1  WNH = 5.92294E-01  WPH = 4. 85938E-01 | - T
WSM =  7,32188E-01 WMM = 5,58000E-01 WPM = 4,51821E~01% &
WST = 7.00357E-01 WMT = 5.24783E-01 WPT = 4.19373E-01
ATIK) B T

5% 161&;*“3 49631k~ Ol 4, ?763&-01 4 BO05E-01 4a4355E-01

5.9005E_OL B4$800E 0L Dai0B46-01 FaloblE 03 #ud414E-0L #.T302E-01 5a 5328E~01 4,34886E-01 4.1768E-01
TBL755BE=01 5.4780E-01 5.Z089E-01 4.9540E-01 4.7154E~01 4.4933E-01 4.2875E-01 4.0968E-01 3.9202E-0C1
N =T X = WHH/WCR = 5.58000E-01 Wi FLOW CALC = b°?297s»~07' D = -4.82000602 T
 WSH = 6.98585E-01 WMH = 5,41480E-0L WPH =  4,44248E-01 e ] o
THSH = é 56580E-01 WMM = 5,0B0COE-01 WPM = 4,11335E-01
_WST =  6,34634E-01 WMT = 4.75536E-01 WPT = 3.80018E-01 . T
_AUIK) R L U s S
5.7473E-01 5.5024E-01 5,2655E=01 5,0415E~01 48305601 4.6332E-01 4.4492E=01 4, 2777E=01 4»1178E-01 i
T8.5867E-01 5,3170E-01 5.0605E-01 4,8201E-01 4.5965E-01 4.2891E-01 4,19726-01 4,0196E-01 3.8552E-01

_~ 5.4125E-01 5,1200E-01 4:§§EE§:@E,ﬁe??%?ﬁmﬁﬁm&.ﬁéi?ﬁwmﬁw%e1428§291ﬂﬁagﬁﬁ2&:9;431Zé§§E:Olﬁawésgéﬁ:ﬁim“wﬁ_ﬂ
" N=2 X = WMM/WCR = 5.08000E-01 WT FLOW CALC = 6.36206E-02 D = 2,27257£=02
WSH = 7.31364E-01 WMH = 5,668876~01 WPH = 4.650936-01 o
 WSM = 6,99384E-0L WMM = 5,33000E-01 WPM = 4,31578F-0L oo _
WST = 6.67456E-01 WMT = 5.00159E-01 WPT = 3.99696E-01

ATIR)




4,9997E-01
4. TT24E=01

5.,8970E~-01
5.7512E-01
5.,5915E-01

5.6626E-01
504‘8985"01
5.3048E~-01

5.4319E~01 5.,2101E-01
5.2370E~01 4,9973E-01

4.8015E~01 4,6156E~01 4.44165~01

4.53299E-01

4.2789E-01

425627E-01 443676E~01 4,1863E-01 4,01796-01

500322E-01 4.7769E-01

N = X =

[$3)

WMM/MCR =  5,33000E-01 WT FLOW CALC =

 4s3208E~01 4,1186E~-01 3.9322E-01 3.,7599E-01 =

_6.59830E-aé D =

~1.35632E-02

TWSH = 7. IEGIVESOL WM E 5. 57255ES01 T WPH & 4.57191E-01
_WSM =  6.86948E-01 WMM = 5,23522E-01 WPM = 4,23904E-01 T
WST = 6.550376=01 WHT =7 4.90824E-01 WPT = 3.92236E-01
ATIK)Y T — ’ S
5 BAZOE-01 5.6034E-01 5, 3702E~01 5. 147301 4 9355601 4, 7385601 445531E~01 4»38006-01 4<2183E-01 h
. 2+6905E-01 5,42576-0L 5.1713E-01 4.9311E-01 4,7065E~01 4o4976E~01 4,3036E-01 4.1236E~01 3.9567E=01
505253E-01 5.2361E~01 4.9626E-01 4. 7076E-01 4.4716F~01 4.2539E~01 4.0534E~01 3.8686E-01 3.6983E-01
N'= 4 X = UMN/UCR =7 5,23522E-01 WT FLOW CALC = 6.50998E-02 D = 3.49432F-06~ - E




SECOND STAGE WHEEL 1C1 BLADES VARIABLE PASSAGE,VE LOCITY AND DFNSITY‘
ITERATIVE METHOD 8/5/66 | e ]
NLIM = 5 TLIM = 0.0010 ‘ . o
GAMMA = 1,66700E 00 OMEGA = 1.25700E 03 WGIVEN = 6.51000E-02 , -
N — ZERQO  C=SUB=S C-SUB-=P . W-SUB=CR___RHO W CR 1/R SUB C - - R ﬁ“
_HUB __ 6.13000E-03 9279600E 01 '5,89700E 01 6.68750E 02 ~ 7.99160E 02 0.00000E-39 ~1.99200E-01
MEAN . 6.54000E-03  G,79600F 01 5.B89700E 01 6.68750E 02 - 7.99160€ 02 . - . .
L TIP 6.95000E-03 9.79600E 01 5,89700E 01 ~6.68750E 02 7.99160E 02 0,00000E-39 2.25800E-01 -
BETA —
HUB 1.500C0E 01 1.50000F 01 1.50000F 01
FAEAN 1.50060€ 01 1.50000F 01 1.50000F 01 T
TiP 1.50000E D1 1.5000CE Ol 1.500008 O1 - o : -
IDL = 0 IDZ = 2 X = 5.47000E-01 JX = 2 Y= 2 41 = 3 o o
KR4 == 0 KRS = O KR6 = 2 KRT = 1 —
TTUSH = 1.20616E 700 TVSH = IVEIE85E 00 VST = i, 35193E 00 VPH = B8.17472E-01
VPM = B8.065278-01 VPT = 7.95728E-01
IK TLITTLE A CITTLE 8 TUTALPHA
1 3.36282E-01 TTTTESS06TLE 02T =5.59068E-04 o
-2 =3.30761E-01 6.50571E 02 =5,49889E-04 . - L
T3 =3,25418E-01 6.506T1E 02 -5, 41007E-04
4 =3,20245E-01 6.50671E 02 ~5,324086-C4
B —3,15234E-01 6.50671F 02 5.2407TE-04
6 =3,10378E-01  6,50671E 02  =5,160038-04
7 -3.05669E-01 6.50671E 02 5,081 74E=04
8  =3.01100E-01 6.50671E 02 -5.,00579E-04 _ - N
79 —2.96666E-01 6.5C6T1E 02 ~4.93208E-04
IK M IK) ] TUNCIKY - T
1 4.326756-03 T6.47860F 02
g 2,22080E-03 6.48579E 02




£.49287E 02

3 2.12990E-03
4 1.05648E~03 6.49984E 02 .
5 0,0000CE-39 6,50671E 02 .- . , : . )
6T —1,04006E-03 6.51348E 02 - F -
7 -2.06426F-03 6.52016E 02 . N
- 8 =3,07301E-03 £.52614E 02
9 ~4006680E-03 6.53323E 02 -
PH's —8.635428 00 PM = 0,00000E-39 _ PT = B.67172E 0C
QH = 1.00434E 00 QM = 1.00000F 00 QT =  9,95941E-01 o
WSHE 7T 2REEEESOT R S5 TRSI4IESOT WRH = 4.595995~91' T
WSM = 7,21409E-01 WMM = 5,47000E-0l WPM = 4.41170E-01
HST = 7.137256=01 WMT = 5,31866E-01 WPT = "4,23220E-01
TATIKY T o , T
5. B8862E-01 5. 6465E-01 §?£T§§§“M5“5I1§Z§Ekoz 5 E700E=01 4.7682E=01 4.5793E-01 4.4026E-01 442376E-01
5,8531E-01 5,59406-01 5.3400E~CL 5.0971F-01 4.8679E-01 4. 65395"41 a 493?5-01"9946705 01 _4.0937E-01
5.8183E=01 5.53955~01 5.2673F~01 5.0080E~01 4.74646E-01 4,5377E-01 27T1E=01 4.1319E-01 3.9512E-01
CTETITTOXTE RMM/NOR = 5 .4T000E-01 WY FLDW CALT = 6,81717E-02 D = -4, 71844E-02
.WSH = 5o 63TIVE-OL WMH = .W%%iﬁﬁﬁj?%A,ﬁ?“,fwMﬁgiﬁééﬂf“ﬁl
WSM = 6.55466E-017 WMN = *700ﬂeuv1 WPM = 4,00844E~01
WST = 6,456 90 1£-01 WMT iw,fi 82068E~01 WPT = 2,83595E-01"
‘ A{ IK ) : # A — g - e s e DR A AR e e P ST e 0
5. 5720E~01 5+3142F-01 5.0693E-01 4,03 9'55“93_40{):1695:*0‘  4.4275E-01 4,2434E-01 4.0728E-01 3.9 14'45—01
B B2 TE=01 5.2506E-01 4.9885E-01 4. 7438E-01 4.5155E~01 4,30716-01 4.1135E~01 3.,9346E-01 3.7694E~D1

5,4B10E~01 5.1847E-01 4.9057E=01 4,6462E~01 qeqcéeﬁfoi 4.1865E-01 3,9839E~01 3,7977E—01 3.6263E-01
N =2 X = $MM/WCR = 4.97000E-01 WT FLOW CALC = 6.34041E~02 D = 2,60502E-02
TWSH = 6.96342E=01 WWH = 5.37234E-01 WPH =. 4.39174E-01

WSM =  6,88438E-01 WMM = 5,22000E-01 WPM = 4,21007E-01

WST = 6. 805136=01 WHT = 5,06967E-01 wWPT = 4.03408E-01

ACIK)




5
5
5

5.4864F-01
5.4284E-01
5.3683E-01

5

=
2

5

s T365E~01
«6979E-C1
«6573E-01

e 2451E~C1 5.0163E~01
e 16G2E-01 4.9246E~01

4+8016E-01 4.6009E~01 4.4140E-01 4.2405E-C1
426959E~01 4,4832E~-01 4.2858E-01 4.1029E~-01

2
-

N

W

X

+0914E~01 4,8312E=-01

WMM/WCR =  5,220006-01  WT FLOW CALC

#25890E-01 4.3649E-01 4+315796-01.3+9668E-01

6.58416€-02 D

~1.313924E-02

4o

0760E-C1

G334 E-01
Be

19C4E-01

W

- W

6.86286E~01  WMH
6, 78251E~-01 HWMM

SH
SM

wiw

W

ST 6,69990E~01

BT SEETEETOT T WPA
5,14276E~01 WPM

Wil

4.32832E~01
4,14777E-01

“WHT

4,592 T4E~CL  WPT

KRR

 3.97286E-01

ATIKT

5. 4344E-01 8

4. T4B1E-01

G 54B0E=01 4.351BE-01 4.1668F-D1

5,68 73E-01 C1918E-01 4.9627E-01 ] 4.0279E-01
5,6469E=01 5.,3747E=01 5.1144E-01 4.8696E~01 4.6413E-01 4.4294E-01 4.2331F~01 4.0514E-01 3,8831E-01
5. 6044E-01 5,3128E-01 5.0350E-01 4.7749E~01 4.5334E~01 4.3103E-01 4+1046E-01 3,9150E-01 3.7401E-C1

TN = & X = WMH/WCR = 5.142766-01 W1 FLOW CALC = 6.50998E-02 . D = 3.15160E-06 )




SECOND STAGE WHEEL 101 BLADES VARTARLE PASSAGE,VELOCITY AND DENSITY -

ITERATIVE METHOD N 8/5/6%

®

CNLIM = 5 TLIM = 0.0010

TAMMA = 1.,66700E 00  OMEGA = 1.25700E 03 WGIVEN = 6.,51000E-02

N — ZERD C~SUB-S C=SUB=~R  UW=SUB=LR RHO W CR i/R suB C

R

HUB 6025000E-02 9.79600FE G1 5.8970GE. 0
0

1
MEAN 6.67000E-03 9, 79600E 01 B5.89700F 01 6.68750E 02 7.93810F 02
1

~Tip - T7,09000£-03 9,79600E 01 5.8970C0t O

CBETA

6.68T506 02 7.93810F 02 0.00000E=39 2.,25B00E-01

6.58750E 02  7.93310E 02  G.00000E-39  1.59200E-01

HUB 5.00000E 00 5.0C000E QO 5.00000&£ 00 e o .

"MEAN T 5.00000E 00 5.00000E 00 5.0000CE 00

¥IP . '5.00G00E 00 5.0C0C00E 00 5.00CG00E OO0 e ) -
I = 0 ID2 = 3 X = 5.3800CE-01 JX = 2 Y = T E R
KR4 = 0 KRS = © KR6 = 2 KR7 = .1 ) B L

TYSH = T 1.30276E 00 VSM ETTIVEZELZE G0 VST = L.34990F G0 VPH = B.14254E-01

VPN =T E.D3087ES0L VPT = 7.92074ES0T

» -I K ‘ L I '!T L"E”»A»Nw* s

=3TBIITIER0Z

TEVIRII0ET e T 6023963005
-3,75071E~02 2,1911i0E 02 ~6 o #3555E~08

!
j 2 ) = BRI S G SR A, (S SO PRI -
3 . —3.b69012E-02 TTUTTT2VIONI0E 02 -6, 134B3E-05
a4 =3,6314T7E~02 2.19110E 02 ~6,03731E-05
T BT =3,5T465E~-02 "Z2.19110E 02 - ~5.94285E~05
26 =3451957E-02 - 2.1911CF 02 -5 ,85129E-05
7 =3, 4661 TE-02 2. 19110E 02 ~-5.76251E-05
8 . =3,41437E-02 . 2.19110E 02 ~5,6T629E~05.
5 ~3.36409E-02 2.161108 062 ~-5.59280E~-05
IK - MUIK) NTIK) -

1 L S09TOE=04 ~2.I9002E 02

2 - 3.65227E~04 . 2+19029E:02




2:41523E-04 2.19057E 02
1.19802E-04 2.19083E 02

. 0.00C00E~39 _ 2.19110E 02 " ) 7 ' e e
~1.17941E-04 ; 2.19135E 02 ' S
~2¢34079E-04 : 2.19161E 02

=3, 4B46SE-04 2.19186F 02
-4 ,5116GE-04 . Ze19211FE 02

o wl~NoNw F W

PH = -2.91345E 00 PM = 0.0CO00E-39  PT = 2,91484E 00

QH = 1.00049E 0C__ QM = 1.00000E 00 QT = 9.99539E-01 . V
ST 70690 7ES 0L WK T 436330~ 0T W S T4 41833601 T e
_ WSM = 7.13453E-01 WMM = 5,38000E-01 WPHM = 4.32061E-01 _

WST = T7.20021E~-01 WMT = B5.33395E~-01 HWPT = 4o 22489E~-01

ATTK)

'4.8383E-01 405324 ‘éj I 4,4; ~01 4,2645E~01 4.0989E-01

“*"?”?§E§§”b1“5;5347élﬂi'”'

5.2501E-01 5.0574E~01
" 548l71E-01 5,5498E-01 5,2890E-01 5.0405E-01 4 -.1_ae§aqrc 0l _4.38550~01 4.1968E-01 4.0217E-01
5.287BE-01 5.0235E-01 4 E

T 5.B470E- 01“5;5547&%61“1§ «5436E-01 %eo/97—-ox %e129¢E~01 3.2453E~C1

N=1 X= WRMZHCR = 5,38000E~01 wf"ﬁtéwwiﬁftbzw”6:%253?&-62 D = woaa9gQ& cz

6.41T3TE-D1  WMH

WSH_= E-01 WMH = 4. 9&59% 01 WPH = %.0110CE-01 o i )
HSM = bt TLLTE~01 N“W = 409F009t~ﬂ1 WPM = 3,91907E-01
WST =  6.52567E~01 WMT =  4,83418E-01 WPT = 3.829C3E-01 i

A{ IK) AR PR o, SR RGO o R B P M MR i S AR e 0 A g e P e s R R TR - i kAT O g A T T PR ey i - ey APl . a1 ot Tttt s - - R vt s o

5,4524E=01 5.1856E~01 4.9346E~01 4. TOLOE-01 4. 484TE-01 4.284TE-01  4.1000E-01 3.9294E-01_ 3.7715E-01

B.4823E~01 5.1082F-01 4.9305E-01 £.6B123E~01 4.4508E-07 4,23B3E-01 4 0+73E 01 3.8620E~01 2.6955E-01

~.505119E-01 5.2107E-01 4.9261E-0C1 %eéﬁl’F ~01 4.4168E-01 4,1919E-01 . 52E—=01-3.7952E-01 3,6205E-01

© N = 2. X = WMM/WCR = 4.88000E-01 WT FLOW CALC = 5,33557E-02 .'D = 2,67943E-02

4,21466E-01
4.,11984E-01

T5.17611E-01 WPH
5.13000E-01 ~WPM

WSH 6 74320E-01 WM

_HWSHM

nin
i oh
TRATIET

H
6.80300E-01 WMM
:

WST 6.B86299E~01 WM 5.08407E~01 WPT = 4.02696E-01

ALIKY




5

5.,6268E~01
5,6573E~01
5,6873E~01

«3661E-01 5.,1172E~01 4,88332E-01
5.2801F-01 5.1147E-01 4.8650E-01
5.3939E-01 5.1120E-C1 4,.8465E~-01

bbb ?0E-01 4,2737E-01 4.0991FE-01
4.4163E~01 4o2164E-01 4.0315E-01
4 37L5E-01 4,1593E~01 3,9644E-01

3.9371E-01
3.8604E~01
3278486801

4 ,6649E-0]
4,6322E-01
4,5994E=01

£.58603E—02

N =3 X = WMM/WCR = 5,130C0E-01 WT FLOW CALC = D = =1,16787E-02
THSH = 6,J428?1-01 WMH = 5,09503F~01 ®WPH = 4.15191FE-01 B
S HSM = 6.T70084E-D1  WMM = 5,05296E-Cl  WPM = 4,05797E~03 L
WST = 6, 75905E=01 " WMT = 5,007C7E-01 WPT =

ACTKS

5.5 146E~01
5,6049E~01

E-

3117t
2253
5388

W AR,
oo ol

5,6349E~-01

~01 5.0620E=-01
0l 5.0590E-01

TLUBZECE-OT
| 4,80S2E-01
E<01 5.0558E-C1L 4.7903F=01

36S6597E-D1

UG OBDE-BT 4.2207E6=01
4.3620E-01 4.1633E-01

4.0473E-01 3.8B65E-01
3,9797E~01 3,81C0E-01

4L.610TE-01
4,5770E~01

4543801 4.3161E-01 4.1061E-01 2.9127E-01 3,7T344E~0Q1

N = 4 X'= WAM/WCR =" 5,05296E-01 WT FLOW CALC = ¢.50998E-02 - D = 32,1814DE-06 B




'SECCND STAGE WHEEL 101 BLADES

ITERATIVE

VARIABLE PASSAGE,VELGCITY AND DENSITY

METHOD

- 8/5/66

NLIM = 5 TLIM =  0,0010 | » T
GAMMA = 1.66700E 00  OMEGA = 1,25700E 03  WGIVEN = 6,51000E-02 o )
N - ZERO C-SUB-S  C-SUB=P " W~SUB-CR RHO W CR__ 1/R'SUB C R

- HUB

6. 29000E~03

9,796¢00E 01 5.8%70CE 01

6.68750E 02

7.91800F 02  0.,00000E~39

TMEAN

6. T1000E-03

TIP

71130008035

BETA -

017 "5.89700E C1
01 5.8370CE 01

9, T9600E
2 T9600E

6. 68750E 02
02

6.68750F

] 1.99200E-01
7.91800F 02 A

0.00000E=39  2.25800E-01

7.91800E 02

HUB

TMEAN

TIP

1]

1p1

- KR4

]

© . VSH

il

TTYPM =

IK

O]~ 08 Wil I Gl b

Ll
S

N s

O OGOOU*M“g‘M .COCODE-39 O, ﬁc:}ocg-—zs_s;j_mw - S
0. 00CN0E~36 0. 00000E=29 " 0.00000E-29
0,00000E-39  0.00000E-39 C.000C0E-39 . A S S o
0 _ID2 = 4 X = 5,34000E-01 JX = 2 JgY = 2 47 = 3
0 KR5 = 0  KR6 = 2 KR7 = 1 ) S -
1.3@%§7Ew06“VSM'5‘ 17328376 00 TVET = TUL3EE3{9ET8R VPH = 8.13183E—pi T
TB.02032E-01  VPT = 7.,91033E-01 I B et i T
LITTLE A 77 7 LITTLE B T TTALPHA T N G -
—O,Oﬁbbéé33§”“mm“'“W”CMCQC:Cém%Q"W"%wwmlﬁmﬁﬁbﬁﬁgééﬁLwW‘ - . T
-0.000C0E-39 C 00000E-39 _=0e00000F=39 - e e R
Z0,000006~39 GOGUOE-39 0. 00000E-35
"“O°QQQQQ§Z§9W“MWH,Hﬂ,O*#COOOE“TQMMW I LR A SR 1 e
0. 00000E=39 0.000C0E-30 ~0.00000E-329 %
-0.00000E-39 ~~ ~~~ 0,0000CE-39  =-0,00000E-39 .
—6.000C0E=35 G.00G00E~39 0. 0C000E-33
-0.00000E-39  0.00000E-39° . —£,00000E=39 e
=5.00000E=39 0. 000G0E=30 ~0.00000E=35
MUIKY T TTUNLIK) o

0.000C0E-39
0.00000E-39

0.000060E-39
0.00C00E=-39




0.0C000E-309

0.0000CE-39

- 0«0000CE-3209
-0.0000CE~39

~-0.00000E-3%

-0.0000CE=-3%
~0.000C0E=39

O o = OV U1 B W

~0.C0C00E-29  PH

i

PH

QH: = oM

0. 00000E~239
- 0.0C000E-35

0.00000E-39
0.0C000E~-39
0.00C00E-39

0.0C0C0E-39
0.C0C0J0E~39

0.0C0C0E-39 ~ PY = 0.00000E=39

1,00000E GO QT = 1.000080F €O

1.000CCE 00

NETOXE

WMM/WCR "= 5.34000E-01  wT F

e CALC%éMdm_\_.MMwW

TWSH =T 6.96B852E-01  WMH =’“§:§Z§bﬁﬁiﬁﬁ”mﬁbﬁ"£'“miéifiﬁﬁiﬁﬁwmmwwwww'
WSM = 7,09349E~01 WMM = 5,340008~C1 WPH = 2B2B5E-0L .
TTHST = 7022069601 WMT = 5034000E-01 WPT = qeasa?»t 01
- U
TBLT3G0E-T1 50 4823E-017 5.2345E501 4. 9997E~C0T 4.7 T93E-GI A STITESO1 4. 3R23E-01 4.2044E-01 4,0390E-01
5.798LE-0L 5.52786-01 5.2647E-C1 5.0144E-01 4,7793E-03 1 422563E~01 4,1671E-01 3.99176~01
5.B561E-01"5.5729E~01 5.2948E~01 5.02916-01 4, 77S3E-01 4e3303E-01 #4,1300E~01 2,5447E~-01

WSH

6. 31604E~01

4, 84000E~01

WSM
wST

WOt

A(IK)

5»3952E~01

5.1254F-01 4.B8726E-01 4.6375E

5.4590E-01

‘5.5222E~01

g"!‘obﬁf'ﬁ)
‘foéé?l

5. 1725E-01 4.9030E-01
5,2195E-01 4,9335E~01L

0L WMH =  4,84000E-01 WPH = 3,93583E-0L = . N
6.42930E~01 UMM = 4. B40C0E-01  WPM = 3.88183F-01
Lk oot L o L8 Lo Lo N 350w SU——

e

01 4:42126-01 4,2212E-01 4.0368E-01 3.B667€- @3
E=01 4. 42126201 4. 2GB0E=01 %.0118E=01 3.8312E
E-01 4.4212E-01 4.1948E-01 3,9869E-01 3. 7958E- 01

3, 7054E~01

3. 6646E-01
3,6201E-01

=2 X-=

WMM/HWCR

4o 84000E~01 - WT F

LOW = 6231769E~ 22 D= 2.2)401E702.

N

CALC

HWSH
HSM

“6.564278FE=01
6.76139E-01

Wi
WMM

5.09000E~01
5.09000E-01

4.13910E-01
4,08234E-01

WPH
HPM

i

TWST

6.88264E-01

Hpw u

WMT *5.09000E~01

o

"WPT = 4.02636E-01

ALTKS




5.5743E~01 5.3097E-01 5.0584E-01 4.8228E~01 4,6036E~01 4.4003FE~01 4.2121E-01 4.,0377E-01 3.8761E-0C1
5.6361E=01 5.3562E~01 5.08B8E~01 4.8375E-01 4.6036E~01 4,3869E~01 4.1865E~01 4.,0012E~01 2,B299E-0
5,6971E~01 544025E-01 5.11i92E-01 4.8522E-01 4o6036FE~-01 4£.3735E-01 4.31609E-01 3.9649&~-01 2.7841E-01

W

‘N =3 X = WMM/HCR = 5.09000E-01 WT FLOW CALC = 6.57059E-02 O = =9,30756E-03

THSH = 6.56284E-01 WMH = 5,029126-01 WPH = 4.08960E-01
WSM = 6.568053E-01 WMM = 5.02912E-01 WPM = 4,03352E~-01
WST = 6980032&~31 WMT = 5,02912E-01 WPT = 3,97820£-01 -
“A{IK) T
5 5320ES01 5.7658E-01 5.0140E~01 4. 7785E-01 4.5598E-01 4.3572E-01 4.16956-01 3.99645E-01 3.8258E-01
o B5944E~01 503126FE—01 5.,0444E-01 4,7932E-01 4,5598E~01 4.3438E-01 4.31444E-01 3,9602E-01 3@]399&_91%_,
5.6559E~01 5.3591e-01 5. O748E-01 4.B8079E~01 4.55

98E-01 4.3305£-01 4.1190E-01 3.9241E-01. 3,7445E-01

=X T WHH/NCR = 5029126701 Wi FLOW CALC = G.50398E-0Z D = Z.63751-06 e




SECOND STAGE WHEFL

ITERATIVL'HETHOD

101

8/5/66

BLADES VARIABLE PASSAGE,VELOCITY AND DENSETY

NLIM

= 5

TLIM'=

0.0010

 GAMMA

= 1. 667OGE 00

HUB

- 6.33000E~03

 MEAN

6.75C000E-03
7.18C00E-03

TP

BFTA

B S St

OMEGA =

1.25700E 03

WGIVEN =

6.51000E-02

. CmSUB=p

 W-SUB-CR

1/R SUS C

R

G.7G600E 01

5.89700E

125

b6.68750E 02

RHO W CR

7.BR460F 02

0. 00000E-39

1.99200E~-01

9. 796008 C1

F.T26BUE 01

5.B89700E
5. 89700F

01
01

6.68750F (2

7.88460E 02

7.88460E 02

HUB

55 OGCO E 00

MEAN
TIiP

5 {3‘3(.. }Cx..
5.00000E 0O

£ I8z = |

. KR4 =

o KR?Wf

—USHE

1.30718E 00 v

VRN =

B.00978E-01

ot
X

e

3LET33TES02

3. 75071E~-02

00

TLITTLE A

5.,0000CE CO

T5.,00000E CO
~5.00000E 00

5 X=

-

3.,69012E-02

L =3,63147E-02

2,19110E

L AN\ |

6,68750E 02

0.00000E=39

2 ZQVQQE L6} S,

5.,00000E 00

5.00000E 00

5.,21CC0E~01

'W[f?ffﬁ BWMWW<WM.WWMWM,MM

o TPLA%1TIoE 02 T T
2:19110F 02
2,193 10FE 02

2200080k 00

CUALPHA
~6,32962E~05
~64 23555E~05
~&.13%83E-05
-6,03731E~05

=2 Jdv= 2 J1=3 B
TIV35505E 00 VPH = B.12115E-01 B

T=3.57T465E-02
~3451957E-02

2. 1911CE
2-19110E

3. 4661 1E-D2Z

-3,41437E-02

Z2.19110E

T=5.94285E~05

-5,85129E-05

20.19110FE 02

~5,76251E-05
~B o HTEIGE~05

© o

O 00w O UL N B el

3¢36409E-02

2.19110E 02

~5.5G2R80E~05

MUTK)

NUIKT

4 SD9T9E=04

2.19002E 02

3.65227E~C4

2019029E- 02




02

N

;7'0015L5401

HZHIL

3 2.41523E-C4 2.19057E

4 1,19802E-C4 2.19083E 02

5  0.00000E-39 2.19110F 02

5 -1.17941E-04 2.19135F 02

7 =2¢34079E~-04 2.19161E 02

8 —3.4B846SE-04 5.19186E 02

9 —4.51160E-04 - 2.19211F 02

PH = -2.91345E 0C  0.,00G00E=39 24 91484E 0C

“QH = . 1.00049E 00 1.00000E 00 9.99539£-

- ‘“’5’” «35619E-0 ":’5”

« 3100CE~01

WSM = 7.06558E-01
WST = 7.137986-01
TALIKY

TBLTELBE=01 5.5974ED
'5,7851E-01 5. 51295 o1

5.8164E~01 5. 5279E-01 5.24%0

N =1 X = #WMM/WCR =

HSH = ;
WSH =  .40027E~
CWST = b 455:{’?“-01 _WMT
CALIK)

5.4132E-01 5.1419E-01 4,8876

6;3475@5731u

mnn‘n

1 5.2485E-01 5.
5.2470E~C1 4,
DE-01 4,9
"SIgitdéf 01

"5 26399~ ué/

0
S

1z
9
N g
-i

WT ?LDM

. 4e85595E-01 M

4 BLOGOE-UL

N =2 X = WMM/WCR

_4+B100CE-01

%ﬁ97§ﬁ23§i?imw;Wﬂ

65E=-01 4.6514E
5.4428E-01 5.1542E-01 4.8820E-01 4.5
524737E-01 5.1673E-01 4.8789E-01 4.6112E-01

%TM51£¥§MQAL§»MWMMéf

“WSH

CWSM = 6,73293E- 01,
= 6.719427E-01

WST

6.567454E~01

ngvn

5.10607E-C1
" 5.,06000E-01

= 5,01410F-01

_34984c~01
25319E-01 -
15715E-01

joil

G EB34E-01 4. BQﬂ7E—Oi 4.21156-01 4.044SE~01
| 4,5383E=01 4,3337E-01 4,1439F-01 3.9680E-01
1 4. 4528801 4.2T626~01 4ebiﬁqt 01 3.8907E~01

e

f‘* (“) ‘v)z
f’ﬂ”ﬂ
(o

Bewd fost by

6.79704E~02

i

~
S
e
at

t 5

U1
g N
i

)]

( .
;uan
i
e
e o e
{d s oiiNe
g el
T T
e kuli’u-a,n

Lo
oo

£

!

3o TL29E-01

3.6403E~01
01 3.5645E~01

L 4.633CE-00 .
312E 3; 4.3988E-01
He3560E=01

L4e2315E~-01 4.0458E~
z"al&l}OF*Gl 3 QRBZE- Ci
401381E-01 3,9303

2o 8743E-01
4@80718‘61
E-01 3.7397E~-

29851E~-02

il

3.24866E-02

ALIK)

SQBOE 01



5.5912E~01 5,3256E-01 5.0729E~01 4,8358E-01 4.6151E~01 4.41064E~01 4.2207E-01 4.0450E-01 3.8623E~C1
5.6215E-01 5.3392E-01 5.0699E~01 4.8171E-01 4,5821E-01 4.3644E-01 4+1633E-01 3,9776E-C1 3.80567-01
5,6529E~01 503538E-01 5.0674E—01 4.7986E-01 4.5489E-01 4.3182E~01 4.1056E-01 3.9097E-01 3.7293E-01

O N.=3 X = WMM/WCR = - 5.06000E-01 WT FLOW CALC = . 6.55314E=02 D = =6.62701E-03
TWSH = 6. 51FT6ES0T WMH = B.06Z94E=01 WPH t_'4;§11b§E~81'
- WSM =  6,67557E~01 WMM = 5,01689E~-01 WPM =  4.01842E-01 ]
CWST = 6.73598E-01  WMT = 4.57101E-0I WPT = 3.92578E-01 .
wIste 7 TN
STEETEES0T 5229476501 5 U4I6ES0T 4 8045 E0T 4 584 2E=01 4.3799E~01 4.1900E-01 %.0159F=C1 3.85386-01
5.5918E~01 5.3082FE-01 5,0383E-01 4.7856L-01 4.5510E~01 4.3339E-01 4.1335E-01 3,9485E-01 3,7776E-01
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SECOND STAGE WHEEL 101 BLADES VARIABLE PASSAGE,VELOCITY AND DENSITY
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SECOND STAGE WHEEL 101 BLADES VARIABLE PASSAGE.VELQCITY AND DENSITY

ITERATIVE METHOD N | . B8/5/66 | ’ o
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_4.798CE~01 4.4902E-01 4.2116E-01 3.96ICE-01 3.7329E-01 3.5276E-01 3,3414E-01 3.1723E-01 2.0181E-01

No= 2 X = WMM/WCR = 4.01000E-01 WT FLOW CALC = 2.44652E-02 D = 2.3306TE-01 .

CWSH = 6.61799E-B1  WHA = B8.05639E-01 WPH = 4.10232E-01 B T
WSM = 6.66640E-01 WMM = 5,010GGE-01 WRM =  4.01290E-01
WST = 6.72047E-01 WHT = 4.56376E-0L WPT =  3.92263E-C1
ATIKT™ =




5,5615E-01 5.,2933E~01 5,7390E-01 4.8009E-01 4.3705E-01 4.3743E-01 4.1845E-01 4.0089E-01 3.8662E- §
5.587T0E-01 5.,3032E-01 5.5333E-01 4.7806E-01 4.5480E-01 4.3290E-(:1 4.1287E~-71 3,9438E-01 3.7731E- ﬂ} :
5.6151E~01 5.3150E-01 5.0U288E-01 4.TH608E-01 4. 5123:~01 4+ 2830E-01 4.0718E-01 3.8775E-01 3.6985E-01 ol
N =3 X = WMM/WCR = 5,01003E-01 WT FLOW CALC = 2.937@257ﬁ2 D = 7.93050E-02 i
SH =7 3892 BE=C T WK = 5 T4 568 EST PR = 4 5BUAZEO1
WSM = T7.45016E~D1 WMM = 5,59902E-71 © WPM = . 4,48469E-01 B
THSTT = TUSYTELESAT WMT ?“”}.,5953E~v WPT = T4J3BTOLE-DT
TRUTKY | | .
57 9293E~@1 S BEETESTT §. 441 JE=01 5. 30 IES61T 4 9REEE=0T 4,7752E;ﬁ1’4;5791E—$1 L 3950E~01 4, 2249601 M
5954 TE-B1 5.6964E~D1 5.4389E-01 5.1901E~01 4.9539F-01 4,7319E-01 4.5244E-01 4.3309E=01 4,1508E-01
5?6@???:§T“377T§7““§I“* -43T9E=01" 5. 1738E-01 4.,9232E-01 4.6879E-C1 4. 46B4E~01] 4. 2644E-N1 4. 0750E-01 !
N?::4'Txg= wMM/wCR =5, SQQ@DE-ﬂl WT FLOW CALC T -7 1:1=0 -  Ea 59309E-04 —1
R e )
R |
— . M%
R i




. :\
’ . g :\‘\ ’ -
’ THERD STAGE WHEEL 1@1 BLADES VARIABLE PASSAGE,VELOCITY AND DENSITY

\
s,

iTERATIVF METHOD ADJUSTED BLADE HEIGHT

NLIM = 5's TLIM = 0.,3010 - A

"
A

G AMMA

1. 6&7“iE ﬁ@ OMEGA 1.25700E 63 - WGIVEN =  3.19000FE=-02

N - ZERO C-SUB=S _C-SUB-P  W-SUB~CR RHO W CR__ 1/R SUB C R

6.11030F 62 3,81894F 02 @.ﬁﬁﬁ065—39 2.30200E-01

HUB _ 6.48000E~ ?3 9 YQéﬂﬂE m E

MEAN

01 6.11 32 3.81890FE Q2.
01 6,11030E {2 3,.,81890C 02 N.0O0REG @E -39 2,24BO0E-01

TIP . 7,29§@ﬁ5 03

BETA .

HUB 1L 500008 D1 1.50000F €1

MEAN - .1.50000F 01  1.50000F 1
TP 1. SGOOOE 01 1.50000F 01

6 X = WIE-G1 JX = 2 JY = 2 JZ = 3

L]
9
ok
il
3
E |
o)
1A%
H

o
0

O KRS = D KR& = 2 KRT = .1

S =T 1L 3TSE0E G0 VSH TEUUTLB613BE R VPH S ALER10ETD

g = 1.33796E G0 VST = =
??M'= ?,9?552E*ﬁ1 VT = '7;868836-@1 | )
TK CTTTLE A “TLITTIE R ~RLPHA
S3IIEETESOT T T B SEETIE B -s"""‘1“z;‘2;"f:‘?~sf’-:{-4 T N
 =3.29540E-01 ' 6.50671E 02 ~5,06668E~04 o o

=-3.24629F-01 6.506T1E B2 —4.99118E-04
~3.1985638~01 , 6+506T1E D2 ~4.91789E=0

T =3.15234E-11 TT6LSIBTIE 02 =4.B46T73E-04
—3.10738E-£1 6,506 71E 72 —4, TT759E- 14

-3,06368F-01 6.5U6TLE G2 ~4 TICABE-14
~ =3.02119E-01 6.506T1E 02 %4 6450BE-04

O] O Ut B L o e

-2.97986E-11 C6.50671E B2 - —4.58154F=04

TR MR N(IK)

) 39942 TE=03 gL GEITIE 62

2 - 2.97315E-03 _ 6.48T39E 02




1.96737E-7072
Q. T76452F=04 -
N OHDNHE~39

6.49392E 02
6.50N36E 52
6.50671E 02

S9V6243TE-04
~1,91123E-03 -

T6.51298F 02
6.51916E 42

=2 . 84678E~T3
=3 TH9%4E~-TI3

“GWN&Wkw

B.52576E 172
6.53128E ©2

]

PM

= (. 0U5C0E-39 PT

i

PH = -=7.98745E 09

gH. =

1.O0000E DO QT =

8.01850E 00

9,96238E-01

1.004DCE 40 QM =

vwsﬁ WMH

G TS IRESHT

4. 9417T3E-01
4, T524TE=01

=T R 0%442E-1T1 = GBS
i w SM =- 70 97423E_Ql kﬁ‘qM = 5 °96{':g’::{§E._;Q}‘ iﬁagi\iw:
TWST = TL.9UB29E-0T WHT = 5. 8U6R4E-CT  WPT =

ACTKS

CETTTIGETIL 5 U9SE2E=0T 5y

4, 56930 FE-1i1

T2 T9E~UT

S SI2T2E=GL BOBTISE-ST 5.6052E~01 5. 3418E=01

5 H99FE-11 5. 27BLE~

515658 E~111 4,86458E~11 4,6T4TE-D1 L ESEPECHT
1 4,7444E~01 4.5440FE~-01 4.,3565E-01

BOBBAE-UT 4. 8483E-T1 406229E~T11 4.4124FE-01 4.2163E-01

TETX R WRN/WCR E

S.9E0MIESUT WY FLOW TALC =

FL3BT55E-12 D = —5,56571E~112

5.40289E-01 WMH

4. 10TB9E-CT  WPH

T5.29837E=01
5.1927BE-01

WMM

el w o

L AUK]

wet. =

= 3:81437E-01 WPT

o
SIS IRSY
e ®

 B224E~01 4o5433E~01 4.

LTSUSESDT 4L 4555801 4L, 1885601 3. 9474601

L B6TETE~G1 4.3659E~-01 4,

2895501 4,.0592E-01

3.85G1E-01 3.6599E-01.3.4965E-01 3.3281E~01 3.1829E-01

0860F~N1 3,8345E-01

3L TZOSETE 1L 532 1ESTL 3, 3530E=0T 3. 1899E=0T 3. 0410E-H1
3,6082E-01 3,4042E-D1 3.219BE-01 3,0527E-01 2.9006E-01

 _= 2 X =

WMM/HCR = 3.956000E~01 WT FLOW CALC =

2.44640E<0(2 D = 2.33104E-01

6TTITESE=UT  WIH
6.63628E~01 WMM

5H
SM

TELYTTIGESDT  WPH
4. 96000E~D]1 WPM

T4 .13038E-01.
. 3.95591E-01

LIENR U NN

(ST = 6.54904E-01 WHT

iy

4.8106QE-01 HWPT

R R ]

3.78538E-01

ATTKY




N

e

5. 616TE=01 5.345TE=01 5.0874E-01 4eB44TE=01 4e61BTE-D1 5 4001E-N1 4,2150E=01 4.0354E-01 3.8690F-01
5.571L1F~01 5.2811E=01 5.0057E—01 4.7483E-01 4.5096E-01 4.2B92E-01 4,0863E-N1 3.8988E-01 3.7261E-01

5.5246E-01 5,2151E-01 4.9226E-01 4.6504E-01 443993F-01 4.1685%-N1 3.9567E~1 3.7623F-01 3,5838F-¥1

N =3 X = WMM/WCR = 4.96000E-01 WT FLOW CALC = 2.94559E=02 0 = 7.66188E-02

5TEEESTECHT WP ZTBESHE-01

4e39987TE-D1

T A ARGE-01 WMH
7.38105E-01 WMM

WSH
WSH

T o AU3G0E-01 WMT

nin u

H
5.51665E-01  WPM
5.36516E-01 WPT

iHu
i ou

WsT 4, 22175E-1

ALIKY

BTSRRI AL B T I TR B AR UET T B P 0AGE TN T S A AR G TR TES 4 BB TOE<01 4. 400LE-N1 4. 2261E-11
5,9258E~01 5,6594E-01 5.3948E-01 5.1402E-01 4.8993E~01 4.6723E-31 4,4626E-01 4.2665F-01 4.0844F-01.

TBL.BG28E-01 B.b6D6AE-01 5.3233F-011 5.EE2TE-01 4.7966E~11 4.5583E-01 4.3371E~01 4.1323E-01 3.9428E-01

N =4 X = WHHM/WCR = 5.516656-61 WT FLOW CALC = 3UISCR4E-(2 D = ~2.64227E-14 T




e

CTHIRD STAGE WHEEL 161 BLADES VARIABLE_PAngGE,yELOClTY~AND DENSITY |
ITERATIVE METHOD  ADJUSTED BLADE HEIGHT | N L
_NLIM = 5 TLIM = 9.0010 _ L B
GAMMA = 1.6670GE 00 OMEGA = 1.25700F ©3 ° WGIVEN. = 3.19000E-02 |
| N - ZERO  C-SUB=S  C-SUB-P 41~ SUB~CR RHO W CR_ 1/R SUB C R
HUB 6.59000E-03  9.7967M0E £1 5.11030F 02 3.77620F 02  0.06100F-39 2. 2200E-01 -

T BB00UE=-03 977963001775, 8%
7. 42000FE-03  9,795600E 01 {

BETA

3.77T620E G2
3. TT620E 92

5 TITIE
 6.11033E

02 D O0RRNE~39

2.24800E-01.

s e st w0

YSHTETTTE4ET7E

\‘;f

Py
iz
W

1. 32164& o

m
:‘
)
w0
<y
Nl
bt
M
(Jl
f-nl

7.94421?:§EW”VPT‘= T.83527E-01 ~

5
=
i

CLITTLE R

K LITTLE A

o

‘—Ynﬁf

-1.248875F
- =~1,22986F
=1 2T I53E "
~1.19374F

1.25704F ﬂB

ALPHA

=1 9T9esEE T

~1.89091E-03

T ELLTTEATE D T TTTLU25700E 03
~1.15969E 09 ¢
I 3 o7 R

-1.12752E 90

53

1. 25700

-1.80882F=n3
~1.78302E~-N3

T L IBTES ESES”
~1.73357E~-03

hﬂgwaG\Ui&tthH

125700 (3

=1L 11210E g T

1.70985E=03

‘zg_’ : %lIK) ’ N{TKY

T THOIEESYS T oI656E 03

N b i

1.10960E-02 .1.24313F 03




3 7.34232E-03 1.24783E 03
4 3.64421F~13 1.25243E 33
5 2. LODNCE=-39 1.257040E 03 i
5 TTTTE359184E-D3 1.26152€ 03 e
! e T1.13281F-03 . 1.26600E B3 .
8T S1.06243E-02 1.27043E 63 - -
9 =1.40677E-02 1.27481E 93 o ﬁ o L
PH = -1.53476E 01  PM = 0.00800E~39 PT = 1,55714E ©1 o -
QH = 1.01502E 00 OM = 1.00000E 09 QT = 9.86331E-71 ) -
WSS B Z2ASTESAT MR S 6T EEIS6ES01 T WRN I .
WSM = T.99725E-01 WNMM = 5.880C0E-01 WM =
CWST = 7L59263E-01 WNT = 5.54658E-01  WPT = T ——

AT

62294801 5?3?9354ﬁi“§“?@§5¢¥‘€”§;8654;”wz BLSETRE-HT 5UTZ6TES01 4 932 TESFT 4. - T2BTE=01 4. 546TE-C1
5,1279E~01 5.8832E~01 5.6289E~01 5.3771E-21 5,1344F=11 4, 9V40F=C1 4, 6871FE~F] 4,4847F-01 4.2943F~11

gJ§§ 20E-01 5.7339E~01 5.4524E~01 5,1793F-01 4.9192F~41 4.6755E-01 4.4483F-01 éw?37A-i&1‘4,a4i85¥r1”

H =1 X= hf”? IR = TE 8 E~-017 WY FLOW TALC = 3Q§EEE"%:%2 D = ~5@17i3§§1i2 i -
HSH = 5, 5419?5 =01 WMH = 4,19322F-0] _wggngwra 37639F~111.
M= G P1TTLE~D1  WMM = 2,BBOLOE~31 WPM = £ 8235E-{1] T N
ST = 4., 8ﬂ%115ﬁ3} CWMT = 3,57452E-01  WPT =- ? BODT3E-UL e o B
ALIK) i e » e e
- e 9161FE-131 4,@@1}§:@§mﬁj§7;gg:@;nggﬁgﬁg;g; ,9@19R¢~Q1N3 2 T242E=01 3,5457F=01 3.3826F-"1 3,2331E-11
446942E-01 4,3952E-01 4.1255E-01 3.8823E~-01 E63LE=N1 3,4649F-01 23.2B53E~11 3,1220F~-71 2.9732F-1"1
s 46D5E-01 4.15@35—@1 3;8733E—§%;3.626@E~%1v 4 455- 1 3.2060F-01 3,0271E~-"1 2,8654E~111 2.7188E-(1
N;=:25 X WMM/WCR =  3.B8000E-D1 WT FLOW CALC = 2:41704E-D2 D = 2.42257E=01 e e e

TWSH. ‘5.88341E-ﬁ1 WMH 2*824E—11 T WPH 5.19368E-01

= = 5e = : .
WSM = 6.,56248E-01 WMM = 4,8800{0E-0G1 WPM = 3,87678E-01 T e
= 6.24287E-D1 WHT = 4, 5%\055‘6—?‘1 HWPY = '

CUWST 3,.57331E-01

lezxa_




5.69T4E~01 5,4258E=01 5,1646E-C1 4,F187E=01 4.68T6E-01 4.4734E=-01 &4,2748FE~01 4,0007E=01 3,92026-71
5.5318E~01 5.2351E-01 4,9544E-01 4,6928E~01 4.4508E-01 4.2279E=31 4,0228E~T1 3,8341E-01 3,6604E-01
5.3532E-01 5.09335E-01 4.7354E-01 4.4609E-01 4.,2096E-01 3.9800E=01 3.7704E~01 3.5789E-01 3.4936E~11

N = 3 X = WAM/WCR = 4.8800DE=01  WT FLOW CALC = -2.92453F-02 D = Bl.32182E-02

4g67994F—)1
3494 2E-5]

T ETITRESH T WPH
5.4T496E~-131 WPM

WSH’= 1. 68104E~-01  WMH
WEM. T.36256E~ 91 WMM

5. 14T720E-01 WPT

Winow
niwond

THST 7. 04592E~5 WMT +¢,3297E—f1

¥

A(IKi

i,

60Q463E—§i 3»8u51E—}fM§T§§§§E—Q1 5 32L0E~0L SeuQ17F~« 8747F O1 4. 67?7E~*l 4ETORE-DT 4 ERETTE

¥ 1 l}.
5.9180GE~51 5.6459E-01 5.3760E-0C1 5.1165E~01 4,8712F-01 4.6416E-01 44277501 4,2290F~-01 4.0446E-01
21 4

»~$“7?5ﬁ€”% B TG Pl 5L I81Z2E=T1 4, 90386F~11 4,644 4F~ ANGIE-TIT &4, 1825E*f1 3, q7sfc~ﬂ1 3,7895E-01

TNE AR MMU/WCR ESTATAO6ESST T WT FLON CALC = 3. T90R4ESD7 D = S2.66534E-T4

e e

wely




THIRD STAGE .

3

WHEEL 101 BLADES VARIABLE DASSAuEyVELDCIT

ADJUSTED PLADF HFIGHT

N
WAND SDENSITY

N

ITERATIVE METHOD

HUBR -

MEAN

9 7Q6”@E 31

NLIM = 5 CTLIM = 0.0810 L “ .
_ GAMMA = 1.66700E 00  OMEGA = 1.25700F 03 _gg;vsw o 19G00E- mz N
N - zego;“;_‘qﬁ§u§fs . C-5UB-P H-SUB-CR  RHO W CR__ 1/R SUB C R L

5.897Q0E
5. 89 TDLE
2283100k

=01

Tip-

L

ol

g o

6.11030F $2 ° 3.72730F 02 0. PPf““E,?Q _ 2.00270E-D1

L
N1 6.11030F

Rri-
g2 .

31727
3, 727306

-
02

6<11G30E
1} '?,f’w‘\*i:? E 39 2 248‘

SETRY

bt =0 102= 8 X= S.BINOUESRL . X = 2 JY = 2 JZ.= 3
KR4 = O KRS = 0 KR6 = 2 KR = 1 - S h
VSH = 1. 32893E 66 VS T TIVEE2I9E ¢ VST E U LL3 TETETTERELp T e
VPM = 7.91033E-D1  VPT = 7.79926E-51 7 e e _ . 1 -
[k LITTLE A ~CEFfLE T T T T KB HA . - - N
Fos SERHBGTRE B9 1.77767€ 03 =3,78182E-p3 ‘ w
3 =2.42307E 00 T TTTTTLLTTTATE 03 ~3,725475-§3
& —2.38749F 1.77767E ©3 SeeTOTeE-G3
57 =2.35294F 1 77767663 -3, 617&5E~u3
6 —2.31938E 50 1.7776TE 53 —3.56604E-03 3 - )

T =2.28676E 40 1.TTT67E03 —3.51589E-03
8 - ~2.25505E OO 1.77767E 03 -3,46713E-03 L
O D T1.77767E 03 TS3.41971E-03

7K M(IK)

N{IK)

2 GBI3TESTD
-2

I TS5 E U3

2 ZLQIQ

- 1.73865E (03




3 1.46B46E-02 1.75175€ 03 .

4 | T.28841E-03 1.764T6E 03

5 0. H0NDHE~39 1.77767E 03 -
TE T TR 183B9E-0F TS7S06EE U3

7 ~1042656F-12 1.80321E 93 -
TB =2 1248602 T BI584E 173

9 ~2.81355E~0 1.82839E 3 B N

PH = ~2.15458E 01 PM = D.G0ODCE-39 PT = 2.21787E 01 )
QH = 1.03026E 00 OM = 1.00000F D9 QT = 9.72257E-01 -
THSH E TR G TS RSB WA S 6L B4 TTES T WA S BT HO0S 1601 T

WSM = T.85622E-01  WMM = 5,81000E-D1  WPM = 4.59590E-D]

WST =77 7.29257E-01 WHT = 5.29591E~01 HPT = 4, 13043FE-01

T AUIK) N
BT EESEST T B RN TES AT 5T AT TES N S T A0S ESN T 5L 1A ESH T 5 TS0 ESDT 4. 0877E=01 4. T902E=01 4, 6040E=01 o
5. 1101E=01 5.8576E~01 5.5961E~01 5.33820-71 5,0904E-01 4.8556E-01 4.6350E-01 4.,4289E-01 4,2368E-01 -
“5“@873F:w1‘5“58995~al‘ﬁpagﬁsgiﬁi“Jaa1%c5-u$”4:7€§§E:§1 GLBUZRE-DT 4. 2T43F=T1 4, T635E-01 3.86%7E-/1
N};,l, Xi?_hM%/%CR = TECHIOONESGL WY FLOW CALC = 3.34390E-02 0 = —4.82431E-117 )
WSH = 7.752956-01 WMH = 5.83398E-01 WPH =  4.67750E-01 )
WS = 7L IB0IZE=D1 WM =  5,31000E-01 WPN = 4. 20039601

WST = 6.62316E-01 WMT = 4.8U978E~01 WPT = 3.75129E-01

S ALIK) i R
'5 0729E-01 5.8304E~01 5.5824E-C1 5. 5.1055F~11 4.8842F~01 4.6761F-01 4.,4812F~-01 4,2991F-D1 -

TB5.B379E-D1 5.5532E-01 5. 2T42E-11 5.0 .
5 5642E~ Gl 5. ?447E~@1 4.9415E-01 4.6592E-01

01 4L TSREENT 4L 5260ESHT 4L.3102E5T1 4, 1104E-51 3.9256E-01

4.3987E-01 4.1595E~01 3.9402E-01 3.,7393E-01 3.5551F~01

3,13540E-02 "

,_N %fi“ x wMM/wCR = 5,31000E-01 WT FLOW CALC = D o= 1.TL154E-02
WSH = BL.UO524E-UT WHH = 6.00I54E=01 WPH =  4.8B4R1E-01
HSM =  T.51817E-01 WMM = 5.56000E-01 WPM = 4,39814E-01
WST = 6.957B6E-DL WMT = 5.05284F~ alj WPT = 3.94086E~D1
ATK)




6.1899E~D1 5,9669E~-01 5,7308E~41 5.4942E-01 .5,2648E-01 5.?436&:%1 4oB349E=~T1 4,6383FE~01 4,4538E-71
509824E~01 5.7121E~01 5,4406FE=11 5.17T7TTE~-01 4.9281E-01 4.6938BE-01 4.4752E-01 4,2719E-01 4.08306~-01
5.733BE~031 5.4234E~01 5,1233E-01 4.8403E-01 4,5769E-01 4.3336E~-01 4,1094E~01 3.9033E-01 3,7136E-0:1 -

N =3 X = WMM/HCR = S.5600NE=01 WT FLOW CALC = 3.24236E~02 D =.-1.64136E-02

ERCTELELS )

ToePBEIECHT WhH 2
. 5.43603E~ WPM =

= . T.35054E-01 WMM

Wl

TWST = 6.79189E=01 WHT = 4.93232C-u1  WpT T - T
TTATIRY s e , R
~E TIATES AT ST T OESHT Br A SR ESTT S A TRSEST L VRGAETIT 4 G555 ETUT 4. 756mEHT ATSETAESHT”
5,9128E-D1 1 5.3594E=01 5.0994B8E-01 4,8450F=01 4,6113E-01 4.3940F-01 4.1923E-01 -

5,6516E-01 01 B5.0344E-D1 4.7514E~D1 4.4893E-01 4,2479E-01 4,0267E-11 3,8224E-01 3.6354E501

TN E & X = WMM/WCR = 5L.43603E-01 WT FLOW CALC = 32,I8999E-02 D = 3.87437E-06 o
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THIRD STAGE HHEEL 161 BLADES VARIABLE DASSAGg»VELOCITY AND‘QERSITY

iTERATIVE

METHOD

ADJUSTED BLADE HEIGHT

N

~

NLI

M= 5

‘TLIM =

;;e

201G

N

GAMMA =

>1.667§5E

06

"DMEGA =

N - ZERD

C-SUB-S

HUB

6. 790DGE-N3

9.79600E 41

MEAN

TIiP

2TGUGE=03
7. 64000E~03

9. 7961

Q. 79600E 01 N

OE D1 5.
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