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Main purpose

- Build operating downscale jet engine for model
jet aircratft.



NOTE

- we don’t show all sketches in this presentation
because the project is in progress and some parts
must be changed.



Construction of each part

- Running and sliding fits

Mare Clearance Clearance Fits | Description Hole Basis | Shaft Basis
(Close to Top of The Chart)

Sliding H7/g6
Locational Clearance H7/hG H&/M 7
Transition Location- slight interference H7 k6 KihT
Fits Location/Transition H7nG N7 M6
More Interference




|ISO shaft Tolerances

Example: Nominal Size 3mm-6mm; -270pm= -270{10~%)=-0.270mm

NOMINAL SHAFT SIZES (mm)

Over |3 6 [10 f18 f30 |

(40 |
Up to 10 18 30
and incl.

140 180

el3 -20 1-25 |-32 |40 -50 -T2 -89 -100 -110 -125
-200] -245 | -302 | -370 | -440 -612 15 -320 -920 -1015

i+ -10 |13 |-16 |-20 -25 -30 -36 -43 -50 -56 -62
-13 122 |27 |33 -41 -49 -h8 -63 9 -33 -93

a7 -4 -5 -6 — -0 -10 -12 -15 -17 -18
-16 1-20 |-24 |-28 -34 -40 -47 il -69 5

0 0 0 0 0 1] 1] 0
-22 | -27 ]-33 -46 -63 -T2 -5 1 -39




ISO Hole Tolerances

Example: Nominal Size 3mm-6mm; 28pm = 28x(10-%)=0.028mm

[Grade | NOMINAL HOLE SIZES (mm)
jover |3 |6 10 J18 J30]40f50 |65 |s0 |100 [120 | 140 |160 180 [200 |225 [250 [280 [315 [355 |
(inc.___ |6 f10 J18 J30 J4o0fs50]65 |80 [+100 |120 |140 {160 [180 J200 [225 [250 [280 [315 355 [400 |

E12 =140 | =175 | +212 | +250 | =300 +360 =422 =485 +560 +630 +695
=20 +25 +32 =40 +50 =+ G +72 +55 =100 =110 +125

F& +18 +22 =27 +33 =41 =48 +58 +63 +79 +88 +93
+10 +13 +16 +20 +25 + 30 +36 43 +50 +56 +62

G7 +16 +20 +24 +28 +34 +40 =47 +54 +61 +69 +75
=4 +5 +6 +7 +9 +10 + 12 =14 +15 +17 +18

HE +3 +9 +11 +13 +16 +19 +22 +25 +29 +32 +36
0 0 1] 0 0 0 1] 0 0 0 0

H10 +=483 | +58 | =70 =84 +100 =120 =140 =160 +185 =210 +230
0 0 0 0 0 0 0 0 0 0 0
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Static rod and bearing fitting
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Shaft and Bearing fitting
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Static rod and Oil seal fitting
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turbine stator fitting
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Front view
Scale: 1:1
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Section view A-A
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Isometric view
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Scale: 1:1

3.9

Front view

Section view A-A
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Isometric view
Scale: 1:1












—————————
Mass Flow Rate

Glenn
Pitot Tube Research
Center
e— s r = Density
rV ; V = Velocity
p = Pressure
p #

Total pressure] P Static pressure

Pressure [ransducer

Measure difference In total and static pressure
Bernoulli's Equation :

static pressure + dynamic pressure = total pressure

I X ‘U’E —
(PE+ T) P

Solve for Velocity : v2 = E[pi— P.)

-

r



Mass Flow Rate
« M dot = rho*V*S
- rho is density
- V is velocity
« S is section area

- Another way to calculate MFR




Stoichiometric Ratio

- Kerosene: C12H26 alkane or cycloalkane
- Kerosene: CxHy x ranges from 6 to 16

» Alkanes CnH2n+2

« CxHy + (x+(y/4))02 = xCO2 + (y/2)H20

» Balance: 2C12H26 + 3702 = 24C0O2 + 26H20
« Molar mass: Carbon(C) = 12.01

» Molar mass: Oxygen(O) = 16

» Molar mass: hydrogen(H) = 1.008

» Molecular weight of kerosene: 170.34 g/mol
« Molecular weight of oxygen: 32g/mol

» 3.47 kg of air to burn 1kg kerosene

* 3.47/0.23 = 15.11 air/fuel ratio




Nozzle Flange Gap (example Saturn V
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@ C: Copy of Static Structural - Mechanical [ANSY5 Multiphysics]
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Future plans

» Finish manufacturing processes
- Make the engine start manually
« Working on ECU (electronic control unit)

- Estimate optimal working condition of the whole
system



Thanks for listening



