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Rotor 2
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Original model

Rotor 2 is part of a research program to study aspect ratio because the use
can lead to a decrease in the axial length of compressors and therefore a r
weight. To investigate the el ects of aspect ratio on compressor range and
rotors (rotor 1 and 2) were designed and tested. The variation in aspect ra
aerodynamic chord, and the solidity was kept the same by varying the numt

e Original technical report [(cite:reid1974design>Reid. «Performance of
with an aspect ratio of Bdp]:» 1974.

@TechReport{reidl974design,

author = {Reid, L. and Tysl, Edward R.},

date = {1974},

institution = {NASA Lewis Research Center Cleveland, OH, United
States},

title = {Performance of a transonic compressor rotor with an
aspect ratio of 6.5},

number = {NASA-TN D-7662},

url = {https://ntrs.nasa.gov/citations/19740018136},}}

e Picture
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TABLE 11I. - BLADE GEOMETRY FOR ROTOR 2

PERCENT RAD[!

SPAN RI RO
TP 0. 10.0C0 9.900
1 5. 9.734 9.547
2 10, &.451 §8._385
3 20. 8.880 86.889
A 30. 8.308 B8.384
5 ¥5. 8.168 8.258
6 5. 8.9%50 8.1%
7 38. 7.892 B.00%
B &), 7,755 7T.87%
9 50. T.183 T.373
10 6. 6.622 6.868
11 0. 4,708 5.352
HUB 100, 4,000 4,847
BLADE THICKNESSES
RrRP Ti ™ TO
TP 0.020 0.037 D0.020
1 G.02¢ 0.037 D0.020
2 p.02¢ ¢©.0%8 2.020
3 0.020 0.0392 0,020
& 0.020 O0.041 0,020
-1 0,020 o.c041 5,020
& 0.020 0.041 .
7T 0.020 0.042 0

BLADE ANGLES DELTA
KIC  KTC kot iNC
€0.31 55.15 50.05  2.07
58.77 54.04 £9.52  2.10
§7.23 52.71 48,19 2.15
54,39 49,55 44,70  2.30
51.87 45,75 39.65  2.50
51.28 44.7% 38,20 2.54
50.7t 43.68 35.67  2.59
50,15 42,60 35.06  2.6%
40,61 41,49 35,36  2.67
47,16 36.38 25.59  3.00
4&.49 30,45 16.41 3,50
35.36 10.55 -14.26  T.27
32,21 4,48 -25.34 10,23
AXTAL DIMENSIONS  CONE
™MC ZTC ZOC  ANGLE
0.248 0.248 0.530 -g.411
0.257 0,257 0.545 -5.531
b.266 0.266 0.582 -5.612
0.286 0.286 0.602 0.599
0.306 0.306 0.647 4,884
0.3510 .30 0.658 5.73%
0. : 0.668  6.522

0. 0.679  7.25

Fig]h.ttps://ntrs.nasa.gov/mtaions191400181

Useful documents

e PDF of the NASA report

Geometry

rotor2.pdf

e CSVRle of the blade geometry
rotor2_original.csv

The geometry of rotor 2 is desrégilmad NhA Shelbre phet following tables. The leng

inches and the angles in degrees.
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Rotor 2

Aerodynamic design

unifva

luels

pressure ratifo]

1.53

mass B ow | [kg/s30

T

tip speed [m/gB5

0.8

tip solidity

[-111.3

aspect ratio

[-1]16.5

rotative sp/deald/&B

81.25

Material properties

Rotor 2 is made of a 200-grade maraging steel

unit@valeurs
alloy [-] |18-Ni-200-ma
Young’'s modu[wsPal 80
density [kg/m3pP00
Poisson’s ratio[-] |0.3
yield stress | [GP&al.38

raging
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First three natural frequencies (with clamped root) for the mesh:

1. :)1686.8 rad/s / 268.5 Hz

2. :1)6385.2 rad/s / 1016.2 Hz

3. :)8140.1 rad/s / 1295.5 Hz
CAD

Fichiers t@dl@chargeables

Libre accts

lien vers le projet Git

Modtle original

Le rotor 2 fait partie d’'un programme de recherche visant @tudier | allong
["utilisation d un fort allongement peut conduire une diminution de la long
et donc une r@dduction de leur taille et poids. Pour Qtudier les el ets de c
rendements des compresseurs, deux rotors transsoniques (rotor 1 et 2) ont
variation d allongement entre ces deux rotors a Jtd el ectudde gr ce une n
a@drodynamique et la soliditd a Jt@ maintenue identique en faisant varier |

e Rapport technique original [(cite:reid1974design>Reid. «Performance o
rotor with an aspect ratio @fdp].5 » 1974.

@TechReport{reidl1974design,

author = {Reid, L. and Tysl, Edward R.},
date = {1974},
institution = {NASA Lewis Research Center Cleveland, OH, United
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States},

title = {Performance of a transonic compressor rotor with an
aspect ratio of 6.5},

number = {NASA-TN D-7662},

url = {https://ntrs.nasa.gov/citations/19740018136},}}

e Photographie

TABLE 1II. - BLADE GEOMETRY FOR ROTOR 2

PERCENT  RADI! BLADE ANGLES DELTA
SPAN  RI RO KIC  KTC ket INC
TP 0. 10.000 9.980 €0.31 S55.15 50.05 07
1 5. 9.734 9.547 58.77 54.84 48.32  2.1p
2 10, 9.451 9.395 67.23 S2.71 48.19 215
3 20. ©.880 8.889 S4.39 49.55 44.70  2.30
4 30. 8.308 8.384 51.87 45.75 39.65  2.50
5 33. 8.168 8.258 51.28 44.73 38.20  2.54
& 3. 8.930 8.131 50,7t 43.68 38.67  2.59
7 38. 7.892 B.005 50,15 42.60 35.06  2.63
8 £0. 7.755 7.879 40.61 41.43 33,36  2.67
8 50. 7.193 7.373  4T.16 36.38 25.50  3.00
10 80. 6.622 6.868 44,49 30.45 16.41  3.50
1% 90. 4.708 5.352 35.36 10,55 -14.26 T.27
HUB  100. 4.000 4.B47 32,21 4,44 -23.34 10,23
BLADE THICKMESSES AXIAL DIMENSIONS  CONE

RP Ti ™ To mMc ITc z6c NGL
TIP  0.020 0.037 0.020 (0.2¢8 (.248 0.530
! 5.020 0.937 0.020 0.257 0.257 0.545
2 0.020 ©0.038 5.020 1.266 0.266 0.562
3 0.020 0.039 0.020 0.286 0.286 0.602
4 0.020 0.041 0.020 0.306 0.306 0.647
5  0.020 0.041 0.020 0.310 0.310 0.658
§  0.020 0.04l 0,020 0.315 0.315 0.668
7 0.020 0.042 0.020  0.312 0.513 0.679

Fig]h.ttps://ntrs.nasa.gov/cnaionsp19140018

Documents utiles

e PDF du rapport de la NASA
rotor2.pdf

e Fichier CSV de la gdom@Qtrie
rotor2_original.csv

GOAomdtrie

La g@dom@trie du rotor 2 est dahqrore daonrsglime depha NessSttableaux suivants.
grandeurs sont en pouces et en degr@s.
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Caractdristiques a@drodynamiques

unit@waleufrs

taux de compress|[oen|1,53

d@bit massique| [kg/530,7

vitesse en tEte [mM/sB50,8

197}

solidit@ en tCEt [-111,3

allongement [-1]16.5

vitesse de rotatijoad/4B81,25

Proprigtds matdriau

Le matdriau du rotor 2 est un alliage base de nickel : un acier maraging ¢

unit@valeurs

alliage [-] |118-Ni-200-majraging

module d'Young| [GP&al80

masse volumique[kg/m38pP0O0

coeB cient de Pojisseh|0,3
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unit@valeurs
limite Blastique| [GP&al,38

Frdquences des trois premiers modes (nhoeuds de la base encastr@ds) pour |

1. :)1686,8 rad/s / 268,5 Hz

2. :1)6385,2 rad/s / 1016,2 Hz

3. :)8140,1 rad/s / 1295,5 Hz
CAO

</tabs>

Document issu de la page wiki:
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