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Testing on the Engine

Engine sitting on my desk



Testing apparatus

Taser module used as igniter




Shaft Turbine Fan Compressor Wheel Strength
Diameter/mm 9.82 D max/mm 64 Density/ kgm3 1300
Total length/mm 203 D middle/mm 53.5 Yield stress/Pa 3.49E+07
Tip to center of gravity/mm ~ 113.81 D inner/mm 42 Radius at inner blade/mm 14.5 2 P 2.p.2 o
cp-Ry-mlon .B,% . cos
Weight/g 125.9 D bore/mm 5 Height inner blade/mm 11.5 Simter = P max 1 L
v Mod/P 2 07E+1L Density/kgm-3 8000 Thickness inner blade/mm = 1.373 7
oung Mod/Pa .
e Stress Limit/Pa  1.37E+08 Radius at outer blade/mm 29 2 2 2
- 2-p Ry T*  Nypgee” » B2 - cO56,
1 " | 3 -7 B Height outer blade/mm 5.8 Soutlet =
Sec. Mome. Area 4.565E-10 I= Ma - U _ blade - a
max,/ms-1 217.7 Umnax 3 7 Thickness outer blade/mm  0.591
TE T z_ﬁ?gnnm + ThiadeToore + Thore ™)
Stiffness/kgs-1 5.585E405 | C,=—F—=— N max/s-1 987.0 _ a,
£ 7 af-b? N max/s-1 1082.6 n o tmax Mmax = _c 33 Mnam g
max 83 -p-4 R -
— N max/rpm 64958.6 outer * T Max Speed/krpm 59221 \ P -
N max/s-1 2106 [Cq
= |[— = el
N max/rpm 126370 o /__3 U mean/ms-1 165.9 Umean = Nmazx * Emiaadle
Aerodynamics and Thrust 10 Fuel Consumption
— 8 Q dot/Js-1 56918
c2/ms-1 134.3 €1 = Upmegan - tand;
/ 6 Axlal Energy Released J/kg 5.03E+07
Tambi g
Exhaust density/kgm-3 0.440 Pechonss = Proormat - ambien . Mass needed kg/s 1.13E-03 6
Toxhaus gfs 1.13 Mprapane = =
2 2
= kg/h 4.07
M dot/kgs-1 0.1083 h = E. €2 * Posiecs ¢/
Fl
Thrust/N 14.552 F=1h-c; w«
E 1t ]
S 08
Power and Pressure W . i
0.6 Diagonal !
P shaft/w 2981.1 P o 2 @ r
shaft = M Umean
P shaft/hp 4.00 0.4 .
—
Abar 1.250 s (tmean® 1w ()
"\ G- y
Mpsi 18.1 Pl 0.2 :
7 Radial
T T + wax.mmv e
T exhaust/K 818.6 T _ mean Z
sxhaust = 1 04 L | I
Co-np-[1- 5 08 1 2 4 8 10
E+ 1 Diameter number §
T exhaust/C 545.5 Ty
Expansion Compressor Shape
Diameter/mm 64 on | mn
n |l
Ther. Ex. Coeff. 1.73E-05 Running Factorc ~ 0.284 o= N Prormat
AT/K 541 (2 Uoan ™)/
ADiameter/mm 0.599 Al=1-AT - Diameter Factor & 3.9
Diameter/mm 65
Ther. Ex. Coeff. 1.73E-05 b=
AT/K 485 Diameter/mm 76.43
ADiameter/mm 0.545 Al=1'AT -«
Total Expansion/mm 0.054
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Bearing Constants Blades Drag lusses for ol jet lubrication
InpUTyoUr valUEs into here Ouput constants (no touch] D outer/mm 64 Tocalculate drag losses for the o
‘Outer Diameter/mm 22 Axial Load/N Ballrows | Kba! ft D middle/mm 53 u.swqwm__:.aw.”,;Hw%:mmemswio:,tosﬁ
Migdle Diameter/mm 145 15 1 5.99E-11 1 D inner/mm 2 rolling element. The value obtained for My,
Inner Diameter/mm 7 Radial Load/N Vm Factor Rs Grr should be multiplied by a factor of two. Cer-
Viscocity of oil/mmas-1 828 ) sooeoe | 770 000121 tainly, this approximation can vary depending
onthe rate and direction of oil flow. However,
RL R2 HEHL co/n Krs af if the oil level H s known when oil is flowing
300607 | 17 | oo 1370 3.006-08 | 014530 and the bearing is at a stand-still, this value
s1 52 K2 0il Height/mm t can be used directly in the drag loss calcula-
0.00323 365 31 A .35 - 3.2681 tion to obtain a more accurate estimate.
Bearing series 92....21." constants for ) o Geometric constants Kz and K,
rolling frictional moments ing frictional moments
R1 Ra S2 Bearing type Geometric
constants
2,3 44%107 17 200x10° 100 L3
42,43 5.4%10°7 096 30010 40 Deeanavsball learigs
60,630 41 %107 17 373x10° 146 =G D e s D d
62,622 39x107 17 323103 365
63,623 3,7x10°7 1,7 2,84 %1073 928
64 3,6%107 17 243%10% 198 e
150,161 4,3%107 17 4,63%10° 4,25 mineral oils 005 !
617,618, 628, 637, 638 47x107 17 6,50x10° 0.78 synthetic oils 004
619,639 432007 17 475100 36 s =
Rolling ing Frictional Fricitonal moment of  Total Fricional 2Bearings | Umean Total
Speed/kpm| O % momen (Mmy/Nmm ! M Moment (Msi)/Nmm drag losses Momeng/Nmm_|Total Friction| jms-4  ©/™*% Texhaust/k Pexhaust W dotjkgs-1 Power/W Toraue/Nmm| 1 o e/mm
025 0885 0894 0467 1850 | 00455 0.0887 0.2200 0.776 1552 070 057 76813 047 000 0.00 0:0083 07672
05 0997 0988 0.703 1950 0.0455 0.0887 03412 1133 -2.265 140 113 768.13 047 0.00 0.00 0.0333 -1.0993
075 0995 0.983 0.889 1950 0.0454 0.0886 0.4434 1421 -2843 210 170 768.13 047 0.00 0.01 0.0748 -1.3465
1 0993 03877 1043 1950 0.0454 0.0885 05361 1673 -3.347 280 227 768.14 047 000 0.02 01330 -1.5403
125 0991 0971 1183 1950 0.0453 0.0884 06234 1901 -3.803 350 284 768.15 047 000 004 0.2079 -1.6934
15 0889 0866 1316 1850 00453 00883 07074 2112 4224 420 340 76816 047 000 0.06 02093 18126
175 0987 0960 1432 1950 0.0452 0.0882 0.7893 2310 -4618 480 397 768.17 047 0.00 010 0.4074 -15021
2 0984 0955 1538 1950 0.0452 0.0881 0.8699 2437 -4.993 5.60 454 768.18 047 0.00 015 05321 -19646
225 0982 0349 1638 1950 0.0451 0.0880 0.9499 2676 -5.351 6.30 5.10 768.20 047 0.01 022 06734 -2.0021
25 0979 03944 1730 1950 0.0450 D.0878 10297 2847 -5.695 7.00 5.67 768.22 047 001 030 08314 -2.0161
275 0877 0938 1816 1950 | 0.0450 00877 11007 3014 6027 770 624 76833 047 00 039 10060 -2.0077
3 0874 0833 1887 1850 0089 00876 11801 3.175 6350 840 681 768.26 047 00 051 11871 18778
3.25 04971 0928 1874 1950 0.0448 0.0874 12711 3.332 -6.664 9.10 737 768.28 047 0.01 0.65 14048 -19271
35 0.968 0922 2045 1950 0.0448 0.0873 13529 3.486 -6.971 9.80 794 768.30 047 0.01 081 16293 -1.8563
375 0.965 0317 2113 1950 0.0447 0.0872 14357 3.636 -7.273 1050 851 768.33 047 001 100 18704 -1.7659
4 0.963 0312 2178 1950 0.0446 0.0870 15195 3.784 -7.568 121 92.07 768.36 047 001 121 21280 -1.6563
425 0960 0906 2238 1950 | 0045 00859 16045 3330 -7.860 1181 964 76838 047 00 145 24022 15278
45 0957 0801 229 1950 0.0445 0.0867 16908 4074 -8.148 1261 1021 768.42 047 0.01 172 2.6930 -1.3808
475 0954 0.896 2351 1950 0.0444 0.0866 17784 4216 -8432 1331 1077 768.45 047 0.01 202 3.0004 -1.2156
5 0951 0.891 2403 1950 0.0443 0.0865 18674 4357 -8714 1401 1134 768.43 047 0.01 236 33244 -1.0325
525 0.948 0.886 2452 1950 0.0443 0.0863 19579 4.497 -8.993 1471 1151 768.52 047 001 273 3.6650 -0.8316
55 0945 | 0880 2499 1950 | 00842 00882 20500 4635 2271 1541 1248 76856 047 00 34 40221 06132
575 0842 0875 2544 1950 | 00441 00880 2143 4773 2547 1611 1304 76860 047 00 359 43959 03775
6 0939 0870 2586 1950 0.0440 0.0859 22389 4811 -9.822 16.81 13.61 768.64 047 0.01 408 47861 -0.1246
6.25 0936 0.865 2626 1950 0.0440 0.0857 23358 5.048 -10.095 1751 1418 768.69 047 0.02 481 5.1930 0.1453
65 0933 0.860 2664 1950 0.0439 0.0856 24344 5.184 -10.369 1821 1474 768.73 047 002 5.18 5.6164 04321
675 0929 0855 2701 1950 0.0438 0.0854 25347 5321 -10.642 1891 1531 T68.78 047 002 5.80 6.0564 0.7356
7 0926 0850 2735 1850 00437 00853 26368 5457 -10814 1961 1588 76883 047 002 647 65123 10557
735 04923 0845 2768 1950 0.0437 0.0852 274807 5594 -11.187 2031 1645 768.88 047 0.02 719 6.9859 13923
75 0920 0841 2799 1950 0.0436 0.0850 28464 5.730 -11.461 2101 17.01 768.94 047 0.02 796 74755 17453
775 0917 0836 2828 1950 0.0435 0.0849 29539 5.867 -11.734 2171 17.58 768.99 047 0.02 878 7.9816 21146
8 0914 0831 2856 1950 0.0434 0.0847 3.0833 6.004 -12.008 241 18.15 769.05 047 002 966 85042 25000
825 0911 0826 2883 1950 | 00434 00845 31745 6142 12284 B 1871 7801 047 00 1059 20434 29016
85 0807 0821 2908 1850 00433 00845 32876 6.280 -12.560 BEL 193 76947 047 002 1158 25950 33192
875 0.904 0817 2831 1950 0.0432 0.0843 3.4027 6.418 -12.837 2451 19.85 769.23 047 0.02 1284 10.1711 37528
9 0.901 0812 2954 1950 0.0432 0.0842 35196 6.558 -13.115 2521 2042 769.29 047 0.02 1375 10.7598 42022
825 0.8%8 0.807 2975 1950 0.0431 0.0841 36385 6.697 -13.395 2591 2038 769.36 047 002 1493 11.3649 46674
95 0.895 0.803 2995 1950 0.0430 0.0839 37594 6.838 -13.676 2661 2155 769.42 047 002 16.17 11.9864 5.1483
275 0882 0798 3014 1950 | 0.0430 00838 38822 5380 -13.95% W3 2211 76948 047 002 1748 126285 5.6449
10 0888 0793 3081 1950 00020 00837 40070 7422 14204 WBOL 2268 76957 047 002 1885 130789 61571
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