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Rotor 8

e Fran ais
e English

Downloadable R les

Open access

Git project

Original model

Rotor 8 is part of a research program to study the el ects of blade row soli
margin of an axial-B ow compressor rotor. It is one of a series of rotors des
eB ects of solidity : rotor 8 with a tip solidity of 1.5, rotor 12 with a tip soli
tip solidity of 1.3. Tip solidity are being changed by varying the number of
same velocity diagrams and B ow path. These stages were designed such th:
rotor and stator blades are the same.

e Original technical report [(cite:osbornl1973design>0Osborn. «Performanc
transonic compressor with a blade-tip solidity of 1.5 and comparison wi
stage » 19d}].:

@TechReport{osbornl1973design,

author = {Osborn, Walter M. and Urasek, Donald C. and Moore
R. D.},

date = {1973},

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

title = {Performance of a single-stage transonic compressor
with a blade-tip solidity of 1.5 and comparison with 1.3- and 1.7-solidi
stages},

number = {NASA-TM X-2926},

url = {https://ntrs.nasa.gov/citations/19740002621},
}

e Picture

Site wiki du LAVA: https://lava-wiki.meca.polymtl.ca/


https://gitlab.lava.polymtl.ca/depots_publics/modeles/catalogue_aubes/-/tree/master/rotor08
https://lava-wiki.meca.polymtl.ca/lib/exe/fetch.php?tok=f1c9c0&media=https%3A%2F%2Fntrs.nasa.gov%2Fcitations%2F19740002621

Dernitre mise jour:
2023/04/05 08:59

public:modeles:rotor_MWt@pasctMMavla-wiki.meca.polymtl.ca/public/modeles/rotor_

TABLE IV, - BLADE GEOMETRY FOR ROTOR 8
BLADE ANGLES DELTA  CONE

PERCENT  RAD|I
SPAN Rl RO
0. 25.082 24.701
5. 24,568 24,193
10, 24,021 23,685
3. 21,784 21,653
43, 20,287 20,%3
45, 19,989 20,129
48, 19.890 19,875
50. 19.%88 19,62
55, 19,085 18,387

=%

50, 14,175 15,557
85, 15,447 15, 043
100, 12,700 14,541

—';.IDQ =8N B e P =

3

BLADE THICKNCSSES
RP T ™ 1o
TIP 005 0.152 0,051
1 0.051 0,162 0,051
2 b5 0172 0,05
3 0.051 0,216 0.0

4 0051 0.24¢ g.951 !
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. 10, 16.B81_17.589

(414
62,82
61.87
60.41
55,93
53.47
52.99
52.52
52.06
51,60

48, 50.

45,59
4,77
44,22

KTC  KOC INC ANGLE
60.67 52.34 2.4 -5 248
50.64 51,79 2,72 -8.8%
58.43 S1.04 2,98 -7,644
52.88 26.27 406 -1,906
49,53 41,81 4.4 1,1y
48,87 40,74 4,88 2.%42
48,23 39.60 5.1 3.3%
41,59 3838 5.15 d.114
46,97 37,08 5,28 4.908
42,58--26:07~ 6:19~ 1,851~
59.25 6.42 7,05 16,759
38,87 =040 1,20 20,972
58.93 -7.84  T7.%2 23,28

AXTAL DIMENS[ONS

il
1.020
0.497¢
0918
ﬂ 123

MC It o
2.104 2,330 3347
2.088 2.200 3,379
2.04d 2,246 3.417
2,082 2.0% 3,508

e downloadable md&déelproject)
e PDF of the NASA report

rotor8.pdf

e CSVRle of the blade geometry
rotor8_original.csv
utilisable en entrde de OpenMCAD]|[(cite:Kojtych_2022 _gene_aubes>K

«OpenMCAD,

an open blade generator:

L A K

Fighttps://ntrs.nasa. gov/0|tat|onsp19740002621

Bjﬂa_,:__tng? |g-n ‘UJ'“ Sl

from Multiple-Circular-Arc prc

Design model»cd@22en libre)lJapous g@ndrer I"aube de rdfdrence

Reference blade

Theeference bladedeR ned with multiple-circular arc proRBles[(cite:Crouse_109

the original NASA report[(cite:osbornl1973design)].

Corresponding models a

source code OpenMCAD]|(cite:Kojtych_2022 _gene_aubes)].

Geometry

The geometry of rotor 8 is dexré¢gilmad NmA Shrebppbet following tables.

centimeters and the angles in degrees.

The lencg
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Rotor 8

Aerodynamic design

unitvalues
pressure ratio [-]|1.75
mass B ow [kg/sd9.5
tip speed [m/gh23
tip solidity [-]1/1.5
aspect ratio [-1]12.4
number of bladp-§ |49
rotative speeldrad/38p86

Material properties

The original material of the rotor 8 is not deB ned in the NASA report.

Considered properties: Ti-6Al-4V, generic titanium :

unit@valeur
alloy [-] |Ti-6AI
Young's modul[wsPalL 08
density [kg/ m3Koo
Poisson’s ratio[-] [0.34
yield stress | [GPaD.824

S

4V
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CAD model

The CAD model is computed with the open source code OpenMCAD][(cite:Koj

L

pressure side

_I

suction side

Natural frequencies

First three natural frequencies (with clamped root) for the mesh computed
OpenMCADJ[(cite:Kojtych_2022 _gene_aubes)]:

ModeTyp/eNatural angular frequency (Matdsalcfrequency (Hz)
1 1B [1779.57 283.228
2 2B |6407.97 1019.86
3 1T |8746.82 1392.1

Initial blade

Theaenitial blaidkedel ned with in-house LAVA parameters[(cite:Kojtych_2022_N\
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from the reference blade CAD model. The initial blade is usually used as st
process. Its geometry is similar to the one of the reference blade.

Natural frequencies
First three natural frequencies (with clamped root)

e from the whole mesh:

ModeTyp/dNatural angular frequency (Matdsalcfrequency (H2z)
1 1B [1778.69 283.088
2 2B |6413.56 1020.75
3 1T |8747.83 1392.26

e from the reduced order model:

ModeTyp/dNatural angular frequency (Matdsalcfrequency (Hz)
1 1B |1778.75 283.098
2 2B 16416.20 1021.17
3 1T |[8750.91 1392.75

Fichiers t@dl@chargeables

Libre accts

lien vers le projet Git

Modtle original

Le rotor 8 fait partie d’'un programme de recherche visant Qtudier les el3 e
d'aubes sur I'eB cacitd et la marge de ddcrochage d'un rotor de compresse|
d’'une s@rie de rotors con us pour Gtudier plus profonddment les el ets de |
soliditd en tEte de 1.5, le rotor 12 avec une soliditd en tEte de 1.7 et le

de 1.3. La solidit@d est modil Je en faisant varier le nombre d’'aubes tout er
triangles de vitesse et le mEme trajet d’'@dcoulement. Ces Jtages ont @td c
solidit®d en tCEte du rotor et du stator soit la mEme.

e Rapport technique original [(cite:osborn1973design>0sborn. «Performa
transonic compressor with a blade-tip solidity of 1.5 and comparison wi
stage » 19d}B].:

@TechReport{osbornl1973design,

author = {Osborn, Walter M. and Urasek, Donald C. and Moore
R. D.},

date = {1973},

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

title = {Performance of a single-stage transonic compressor
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with a blade-tip solidity of 1.5 and comparison with 1.3- and 1.7-solidi

stages},

number = {NASA-TM X-2926},

url = {https://ntrs.nasa.gov/citations/19740002621},
}

e Photographie

TABLE IV. - BLADE GEOMETRY FOR ROTOR 8

PERCENT  RADII BLADE ANGLES BELTA (o
SPAN  R[ RO RIC KTC kOC INE lN::fE
0. 25,002 24,701 62.92 80.67 52,34 2.49 -9, 290
S. 24,568 24,193  61.87 50.64 51,79 2.72 -8.83%
10, 24,021 25.685 60.41 58.4% 51,04 2.98 -7.644
50. 21,754 21,655 &5,q3 52.88 16.27 4.06 -1,4%
43, 20.287 20.%83 53,47 49,55 41.81 4.7 1,11
43, 16,989 20,129 52,99 4B.67 40,74 .88 2,542
48, 19.690 19.875 52.52 48,23 39.60 5.4 3,35
50, 10.388 19.621 52,06 47.50 38.58 5.15 4,114
53, 10.085 19,367 51,60 45,87 37,09 5.28  4.908
. T0._16.891.17.589  48.50. 42,58 =26:07 = 6119~ 10,851 -—
90, 14.175 15,557 45,%8 3.5 .42 7.5 18,758
85, 13,447 15,048 44,77 38,97 =0.40 .20 29,972
100, 12,700 14,541 44,22 58.93 -T.ed 1.3 23,205

=%

;Ilon T B g —

ﬁ:

BLADE THIEKNCSSES AXIAL DIMENS
RP Tl ™ 1o ZIC ™C 4"_‘1‘|E¢m‘5 loc
TIF 0,050 0,152 0051 1,020 2.104 2,30 3347
'oOLOST 0162 0,051 0,870 2,088 2.200 3.379
2 LUS1 072 0,050 0,918 2.084 2245 3417
3 0.051 0.216 0.051 0,725 2,082 2.0%9 35.508

L $.244_0.05] _0.809..2 072

=

ﬂiﬁ?«i‘w e iy
nsple740002621

e modtles t@lBchardearbheesrs projet Git)
e PDF du rapport de la NASA
rotor8.pdf
e Fichier CSV de la g@dom@dtrie
rotor8 _original.csv
utilisable en entrde de OpenMCAD]J(cite:Kojtych_2022 gene_aubes>K
«OpenMCAD, an open blade generator: from Multiple-Circular-Arc prc
Design model»cd@22en libre)Japous g@ndrer I"aube de rdfdrence
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Aube de rdf@rence

Laube de rgf@resteddl nie par des prolls de type arcs circulaires

multiples[(cite:Crouse 1969 compaieA>Comwpader program for composing cor
blading from simulated circular-arc elements on conical surfad#]ls doln8ds N
dans le rapport technique original de la NASA[(cite:osborn1973design)]. Le
obtenus avec le code en libre accts OpenMCAD]|[(cite:Kojtych_2022 _gene_a

GOAomdtrie

La gdom@trie du rotor 8 est dapqrore daonsgliee depba NessStableaux suivants. |
grandeurs sont en centimkttres et en degrds.

Caractdristiques a@drodynamiques

unit@waleuflrs

taux de compress|[en|1,75

ddbit massique| [kg/529,5

vitesse en tEte [M/sP23

solidit@ en tCEt [-111,5

197}

allongement [-]112,4

nombre d’aubes [-]|49
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unit@waleurs
vitesse de rotatijoad/4p686

Proprigdtds matdriau

Le matdriau original du rotor 8 n'est pas d@dB8 ni dans le rapport de la NASA
est consid@grg@d:

unit@valeurs
alliage [-] | Ti-6Al
module d’'Young| [GP&aL08
masse volumique[kg/mM3dKUoo
coeB cient de Pojisseh|0,34
limite Blastique| [GP&aD,824

4v

Modtle CAO

Le modtle CAO est obtenu avec OpenMCAD([(cite:Kojtych_2022_gene_aubes

L

intrados

|
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extrados

Frdguences propres

Frdquences des trois premiers modes (nhoeuds du pied d’aube encastr@ds) p
OpenMCAD]J[(cite:Kojtych_2022 gene_aubes)]

e (Hz)

ModeTyp/dulsation propre (ral/i@ega)ence propr
1 1B (1779,57 283,228

2 2B |6407,97 1019,86

3 1T |8746,82 1392,1

Aube initiale

Laube initieelet d@R nie par des paramkttres sp@cil ques au

LAVAJ[(cite:Kojtych_2022 MethododbgyeMeitywodolD.gy for the Redesign of Col
Blades Undergoing Nonlinear Structural Interactions: Application to Blade--
Journal of Engineering for Gas Turbines andpRi§fwebtevals 1HpmriNbodd.modLle
de ["aube de rdfd@rence. L’aube initiale est classiquement utilis@de comme ¢

proc@dures d’'optimisation; sa gdom@trie est similaire

Frdguences propres

celle de |I'aube de

Frdquences des trois premiers modes (hoeuds du pied d’aube encastrds),

e pour le maillage complet :

ModeTyp/dPulsation propre (raklV@ega)ence proprie (Hz)
1 1B [1778,69 283,088

2 2B |6413,56 1020,75

3 1T |8747,83 1392,26

e pour le modtle r@duit :

ModeTyp/dPulsation propre (rakVr@egou)ence proprie (Hz)
1 1B [1778,75 283,098

2 2B 16416,20 1021,17

3 1T |[8750,91 1392,75

</tabs>
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