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";? B2 : PCA Engineers Ltd Vista Centrifugal Compressor Design 14.5
| Duty and Aerodynamic Data Gas properties Geometry [ Results
-
Mass (kg/s) N (rpm) POout/POin  EtaPoly Etalsen Etalmp TOin(K) POin(kPa) Beta's(deg) Wratio
0.120 165733 215 0.782 0.757 0.827 288.15 101.35 43.0 0.60
Rgas (J/kg K} Gamma Nu (m?s}) Main Inter Thub (mm} Tshr{mm) Alpha3(deg) PIF kih
| 287.05 1.40 1.46e-005 6 6 13 0.3 0.0 1.025 0.057
[l
L Vm ratio Vw ratio M_rms V_rms (m/s} A_throat (mm?)  HO (kJ/kg) s (k/kg K}
|| 1.080 0.000 0.345 116.18 2601 289.50 5363
|| =
Station Dia (mm) Vw(m/s) Vm(m/s) Mrel Beta (deg) Inc(deg) Beta' (deg) I
hub 11.88 0.00 101.06 0.415 43.8 -7 50.9
ms 26.94 0.00 116.18 0.739 62.1 -5.2 70.3
A shroud 36.20 0.00 125.47 0.956 67.0 -8.1 75.1
Dia (mm} Tipwidth (mm}  PO(kPa) P (kPa) TO (K) HO (kdfkg) s (kdfkgK) U (mfs) M_U
N 48.07 4348 232.08 169.53 38117 332,96 96.90 352.00 1.152
| M_rms W_rms (m/s)  V_ms(m/s} Alpha_rms (deg) Beta_rms (deg) W
I 0.685 192.44 256.37 65.1 569
L

lf"
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2‘? B3 : PCA Engineers Ltd Vista Centrifugal Compressor Performance 14.5 = |
i
Use Design Point Data
|
Inlet Performance Palytropic Efficiency  |0-752 I
|
Stag. temperature  |288.15 K Numberof speeds 9 Power input factor 1.02
- Close
Stag. pressure | 101353 Pa Minimum speed | 100000 rpm Flow Coefficient 0.11
Gasangle |0 deg Maximum speed 155733 rpm Work Factor  |0.626
Tip Mach Number 118 o . =
24 Pressure ratio vs Mass flow I
G | — Speed (rpm)
enera — 15573
i Main vanes 6 Intervanes 6 Throat area 2601 mm? 29 Tt — 14876
. — 14180
3 e — 13483 I
Impeller Exit 2 T 12736
Tipdiameter 43074 mm Tip width 4348 mm Back sweep 43 deg % 8 — 12000
- \ 11393
= - 10696
Inducer g’ 10000
Hub
14
Diameter 11.88 mm Wane inlet angle 5091 deg Vane normal thickness 18 mm '
Shroud I
Diameter  |36.2 mm WVane inlet angle 7507 deg Vane normal thickness 0.3 mm 1'1D.DD 0.05 010 045 020
Mass flow(kg/s)
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24 Pressure ratio vs Mass flow

|
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BATH- 1. PR TE R MR A
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7E155, 733 rpm#EE ER =T /EmM:
BRI MERES, THEES, TRE/ MiREA

# of Blade Meshing | Meshing | Meshing | Mesh Max Vol | Max Length
Nodes Tool Method | Time File Size | Ratio Ratio

0.142m TurboGrid ATM 1 min 3.67MB 2132
1.12m 4 TurboGrid ATM 1 min 34.8MB 88 4308
8.58m 2 TurboGrid ATM 3 min 273MB 34 3547
INPTEIREN
Nodes Tool Method | Time File Size | Angle Quality
0.143m ICEM CFD Octree ~5 min 56.7MB  0.65 0.01
1.08m 4 ICEM CFD Octree ~30min 601MB  0.31 0.0029
> 7.50m 2 ICEM CFD Octree ~1.5 hr 4.4GB 0.23 1.3e-06
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| File | Edit Session Insert Tools Help
EERE 9 Do v EEZT SHHEHTPO xFEE Qm £/ flvld]es
Outline | Variables | Expressions | Calculators | Turbo | Refresh Mg Publish = A a”
’/ Component 1 Spanwise Flow Angles at LE Chart Col =
¥, Component 1 Spanwise Flow Angles at LE Chart Col 3. com ponent su mma ry Data
’/ Component 1 Spanwise Flow Angles at TE Chart Co
"/ Component 1 Spanwise Flow Angles at TE Chart Co The table(s) below give a summary of the mass or area averaged solution variables and derived quantities computed at the inlet, leading edge (LE Cut), trailing edge
¥, Component 1 Spanwise Mach Number at TE Chart b (TE Cut) and outlet locations. The flow angles Alpha and Beta are relative to the meridional plane.
¥, Component 1 Spanwise Mach Number at TE Chart b Table 5. Component 1 Summary Data Table
¥, Component 1 Spanwise Meridional Velocity at TE Ct - -
¥, Component 1 Spanwise Relative Mach Number at LE Quantity Inlet LE Cut TE Cut Outlet |TE/LE| TE-LE Units
¥, Streamwise Entropy Chart Turbo Line Density 1.1089 1.0799 1.3447 1.5828 | 1.2452 N/A | [kg m~-3]
¥, Streamwise Mach Number Chart Turbo Line
"d Component 1 LE Cut SG | _ Pstatic 03300.4000 | 90134.8000 | 128035.0000 | 159661.0000 | 1.4205 | 37200.5000 | [Fa]
%5 Component 1 TE Cut SG | Pt 101313.0000 | 101827.0000 | 181951.0000 | 178386.0000 | 1.7869 | 80124.8000 |[Pa]
%5 Turbo Surface 1 =
’é Turbo Surface 2 Pt (rot) 101253.0000 | 101027.0000 | 89753.5000 | 90984.4000 | 0.8884 |-11273.0000 |[Pa]
(& wireframe T T 292.9890 289.4590 327.4880 350.0570| 1.1314 38.0291 |[K]
4 |6 Local Objects for Stage 1 Geometry Meridional Vi
tage 1 Component 1 Blades SG Tt 300.0330 300.1920 367.0030 363.6960 | 1.2226 66.8113 |[K]
> Stage 1 Geometry Meridional View Wireframe H Tt (rot) 299.9800 200.9770 300.0070 300.0080 | 1.0001 0.0296 | [K]
“ Report
@ P; Title Fage H -5183.8400 | -8729.4000 | 29467.0000| 52135.4000 | -3.3756 | 38196.4000 | [J kg~-1]
g . &> File Report Ht 1891.2300 2051.0900 | 69156.4000 | 65834.0000 | 33.7169 | 67105.3000 |[J kg™-1]
- || g Mesh Report hd
< m D Rothalpy 1837.7000 1835.4900 1865.2200 1865.7000 | 1.0162 29.7294 | [J kg~-1]
Enti 6.3628 6.8665 23.3377 30.9408 | 3.3988 16.4712 | [1 kg™-1 K~-1
Details of Report Title Page Mropy Dkg !
*‘ Mach (abs) 0.3444 0.4204 0.7003 0.3887| 1.6872 0.2889
Content
Mach (rel 0.6692 0.7293 0.7416 1.4711| 1.0169 0.0123
[] custom Loge = ach (rel)
u 194.6700 205.4630 376.3680 640.8720 | 1.8318 170.9050 | [m s~-1]
Custom Logo = cm 118.1890 138.0610 174.8200 99.2333 | 1.2663 36.7586 | [m s~-1]
Cu 0.1324 2.2381 179.4180 09.4995 | 80.1651 177.1800 | [m s~-1]
ANSYS Logo c 1181910  143.2400 258.6340 146.0000 | 1.8055|  115.3850 |[m s~-1]
Title Centrifugal Compressor Report E Wu -194.5380 -203.2270 -196.9500 -541.3720 | 0.9691 6.2772 |[m s~-1]
Author w 220.6240 248.2010 269.9690 552.6830| 1.0873 21.6781 |[m s~-1]
Current Date Distartion 1.0141 1.0594 1.0865 1.1612| 1.0255 NfA
Parameter
[+/] Table of Contents g L Flow Angle: Alpha 0.0531 2.4051 52.3450 48.9048 /A 49.9400 | [degree]
Captions in Table of Contents i Flow Angle: Beta -56.6023 -53.7731 -14.3375 -71.8535 NfA 39.4356 | [degree]
3D Viewer | Table Viewer | Chart Viewer | Comment Viewer | Report Viewer
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Mass flow = 0.13 kg/s Hh-HHFE
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Mass Flow = 0. 13 kg/sHIFFHKE
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