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APP Minimum Required Input Data

Configuration
e Operating weight empty
Fuel mass
Positive g-limit
Negative g-limit
Mach-limit table (Mach/Altitude) (Fig. 1)

Aerodynamics
e Reference area
e Zero-lift drag coefficient table (Mach/CDO) for selected altitudes (Fig. 2)
e Drag polar table (CL/CDI) for selected Mach numbers (not including zero-lift
drag) (Fig. 3)
e Lift coefficient table (A0A/CL) for selected Mach numbers (Fig. 4)
e Maximum lift coefficient table (Mach/CLmax) (Fig. 5)

Propulsion

Propeller Diameter, Gear Ratio, Maximum and minimum Engine RPM (Fig. 6)

Advance Ratio — Cp Table for one Mach Number (Fig. 7)

Advance Ratio — Cr Table for one Mach Number (Fig. 8)

Max. Shaft Power — Altitude — RPM Table (Fig. 9)

Min. Shaft Power — Altitude — RPM Table (may be set to 0 if unknown) (Fig.

10)

e Fuel flow table (Thrust/Fuel flow) for selected Mach numbers for selected
altitudes (Fig. 11)

Comments
- two or more input sets for maximum thrust settings can be defined

- All engine data are installed performance
- For Takeoff and Landing calculations: performance data at sea-level is very
often sufficient

Preferred Units:
Altitude: [m], [ft]

Area: [m~2], [fth2]
AOA: [deg]
Thrust: [N], [KN], [lbf]

Fuel flow:  [kg/s], [Ibs/hr], [t/hr]

Page 1 September 9, 2016


http://www.alr-aerospace.ch/index.php

AL

R

Arbeitsgruppe fur Luft- und Raumfahrt

Groupe de Développement de Projets Aérospatiaux

Aerospace Project Development Group

Gotthardstr. 52

CH-8002 Zurich/ Switzerland
Tel: +41 44 202°93°88

Fax: +41 44 202°24°00
e-mail: alr@alr-aerospace.ch

Altitude [m] | Placard Mach []
1 0 12
2 11000 15
3 20000 15
4
5
Fig.1: Mach-limit table
Alttude 0 ] Mach[] | CDo []
1 0 0.021
2 0.3 0.02
3 0.5 0.01595
4 0.8 0.019
5 0.85 0.019
6 0.9 0.021
7 1 0.039
L] 1.05 0.041
9 1.1 0.041
10 13 0.04
1 14 0.039
12 16 0.04
4%
Fig.2: Zero-lift drag coefficient table
Mach 0[] CL[] | CDI []
----- Mach 0.4 [] 1 0 0
..... Mach 0.7 2 0.2 0.00555515
----- Mach 0.95 [] 3 0.3 0.0129301
..... Mach 1 [ 4 04 0.0242406
----- Mach 1.2 [ 5 0.6 0.056
----- Mach 1.4 ] 6 0.8 0.118
""" Mach 1.6 1] 7 1 0.215
8 1.1 03
9 12 0.39
10 13 0.520001
11
Fig.3: Drag polar table
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Mach 0[] Aoh [deg] | CL[]
..... Mach 0.3 [H
..... Mach 0.5 [
----- Mach 0.8 [
..... Mach 0.85 [
..... Mach 0.5 [
..... Mach 1]
..... Mach 1.05 ]
..... Mach 1.1 []
----- Mach 1.3 [
..... Mach 1.4 [
..... Mach 16 [

45 3.15

[=R=-HE M= AL R PN S R

10
1
Fig.4: Lift coefficient table

Mach [] . CLmax []

1 0 133
2 0.3 133
3 05 127
4 0.8 115
5 0.85 117
6 0.9 118
7 1 1.125
8 1.05 1.05
9 1.1 0.925
10 13 0.72
11 14 0.68
12 16 06
13

Fig.5: Maximum lift coefficient table

Propeller {cp [ cT | Max. Shaft Power | Min. She

Propeller Diameter 05 [m]
Gear Ratio 1 H
Max. Engine Revolution K400 [rpm]
Min. Engine Revolution SO0 [rpm]

Fixed Propeller
Fig. 6: Propulsion Data
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Fropeller | P |CT | Max. Shaft Power | Min. Shaft Power | Additional Jet Thrust | Fuel File | Description I Sheet

[ Add Table ][ﬁ.dd Sgb—TabIe] [ Del Table ] [ Ins Line ][ Del Line ]
=-F%] Mach 0 [ Advance Ratio [] | CP[1]
- Propeller Beta 0 [deq] 1 0 0.091
2 0.1 0.09
3 02 0.09
4 0.3 0.089
5 04 0.0a7
] 0.5 0.054
T 0.6 0.081
] 0.7 0.076
9 0.a 0.ov7
10 0.9 0.062
1 1 0.052
12 11 0.04
13 1.2 0.025
14 1.3 0.008

Fig. 7: Advance Ratio — CP

| Propeller | CP | cT |Max. Shaft Power | Min, Shaft Power | Additional Jet Thrust | Fuel File | Description | Sheet | [

| AddTable | [dd SubTable| | DelTable |

[ Ins Line H Cel Line ]

=-fti] Mach 0 []
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Advance Ratio [] |

CT[]

U=R=- T R =R A R R R

0
01
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1
1.2
1.3

Fig. 8: Advance Ratio — CT
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0.15
0.143
0.135
0.126
0117
0107
0.096
0.084
0.072
0.0539
0.046
0.032
0.018
0.004
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| Propeller | cp [T | Max. ShaftPower | Min. Shaft Power | Additional Jet Thrust | Fuel File | Deseription | sheet |

[ Add Table Hﬂ.dd Sgb—TabIe] [ Del Table ] [ Ins Line H Del Line ]

E‘E' Engine Revolution 900 [rpm] Velocity [m/sec] |ax. Shaft Power [V!
[ Alttude o [m] 0 5600
- Altitude 2000 [m]

-] Altitude 4000 [m]

b Altitude 6000 [m]

E Engine Revalution 1300 [rpm]
E Engine Revolution 2700 [rpm]

E Engine Revalution 3600 [rpm]

E Engine Revolution 4500 [rpm]

Engine Revalution 5400 [rpm]

|
=
[=4
=g
o
m
[#]
]
=]
(=]
El
[T=RR=-RE VAR = JE R, N YRR N

10
Fig. 9: Max. Shaft Power

| Propeller | CcP | ET | Max. Shaft Power | Min. Shaft Power |.ﬁ.ddiﬁunal Jet Thrust I Fuel File I Description | Sheet |

[ Add Table ] [ﬁ.dd Sgb—TabIe] [ Del Table ] [ In= Line ] [ Del Line ]
= Engine Revolution 0 [rpm] Velocity [m/sec] lin. Shaft Power [\
- [E2] Altitude 0 [m] 1 0 0
2
3
Fig. 10: Min Shaft Power
Fuel Flow | Description | Sheet | Chart |
[ Add Table ] [ﬁ.dd Sgb—Table] [ Del Table ] [ Ins Line ] [ Del Line ]
=57 Altitude 0 [m] Shaft Power [W] |Fuel Flow [kg/sec]
- [E velodty 0 [m/sec] 1 0 0
2] Altitude 2000 [m] 2 23000 0.00311111
w-[23] Altitude 4000 [m] 3
w-[22] Altitude 6000 [m] 4
F-fis] Altitude 3000 [m] 5

Fig. 11: Fuel Flow Table
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