


Page 5-29
Issue 1, March 94
Revision 0, March 94

AIRPLANE FLIGHT MANUAL
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Associated Conditions : Fuel Capacity : RANGE
Mixture : Best Economy Usabi T
(at 85 % Best Power) sable Fuel : 236
Flaps : 0° The range calculation considers :
Landing Gear : UP 1. Fuel for starting and taxing 1.3 US Gal. (5 ).
Cowl Flaps : Closed 2. Fuel for take-off, climb t IS i
Wind : No Wind " max. continuos ’pLéLTer aigrggsslrégena}[tltude =
Weight : 2977 Ibs (1350 kg) ' ) , ' Example:
9] san fuel for 45 min hol 9
: =eseesr9vﬁsué-:‘a alor(zs |)mln olding at 45% power Cruising Press. Alt. : 9500 ft
‘ ' ' QAT : 36 °F (2° C)
Power Setting : 65 %
ISA Pressure Altitude [ft] w Range : 648 NI
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Associated Conditions :

Mixture . Best Economy |
(at 85 % Best Power) |
Flaps : 0° 1
Landing Gear : UP 1
Cowi Flaps : Closed
Weight : 2977 bs (1350 kQ)
lS‘A Pressure Altitude [f]
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Ruschmeyer

AIRPLANE FLIGHT MANUAL
R90 - 230 RG

Example :

Crujsing Press. Alt. : 9500 ft
QAT : 36 °F (2° C)
Power Setting : 65 %
w Endurance : 4.2 Hrs

(4 Hrs, 12 Min)

Note:

Page 5-37

ENDURANCE
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Endurance includes cruise climb and allows for taxi, runup,
and 45 minutes reserve fuel at 45% econcmy cruise power,
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DESCENT

Time, fuel and distance to descent may be obtained from the diagram
on page 5-40.

CAUTION

Never forget to reset the altimeter to the local
QNH in time during descent to determine the
actual altitude above sea level.
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TIME, FUEL AND DISTANCE TO DESCENT

Procedure :

Maintain an airspeed of 150 KIAS during descent. Set
descent power to obtain a rate of descent of 1000
ft/min. Keep engine temperatures within green range.

: ™ . Example :
assc.’f":gtgd Conditions: od. | Landing Weight 2558 Ibs(1160 kg)
anio ressure © asrequireq, Airport Press. Altitude: 380 ft
appr. 15inHg Cruise Press. Altitude: 9500 ft
Propeller : 2400 RPM |  w  Time fo Descent: 9.5-04 = 8.1 Min
Flaps & L.dg. Gear : . UP Distance to Descent: 26.2 - 1.0 = 252 NM
Cowl Flaps : Closed Fuel to Descent: L7-01 = 16US Gal
63-02 =611
Notes :
- Distance to descent valid for calm air onldy.
- Valid for any approved weigh! and outside air
temperature.
£ 18000
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LANDING DISTANCE

The landing distance may be obtained from the diagram on page 5-43.
For calculation of the wind components relative to runway direction
page 5-16 (crosswind components) may be used.
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L.anding Distance
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Revision 0, March 94
Landing Weight Airspeed KIAS LANDING DISTANCE
at 50 ft  [Touchdown
2426 Ibs. (1100 kg) 75 60
2977 Ibs. (1350 kq) 80 65
Associated Conditions :
Power“: h (High Rll"cli\ll? Notes: E '
Propeller :  Low Pitc ig ] : - - o Lxampie:
Flap?s : 3P The Iand[rjg distance can increase up to 15% Pressure Altitude - 380 #
Landing Gear DOWN for a landing on a dry gras runway. OAT - 68 °F (20 °C)
Runway : Paved, Level, Dry - Additionals for wet gras, soft surface, Landing Weight : 2558 Ibs (1160 kg)
Surface snow or slush have to be considered. Headwind Component : 18 kts
Braking : Maximum =  Landing Distance : 1066 ft (325 m)
Landing Disctance over 50 ft : 1575 ft (480 m)
Pressure Altitude [ft] (] [t
IO ) 7 1200
QO o
& g 5\\ S 1100
S o &y i
— A \k\ Ll 1000 |
O 5 //
Q D
ISAL_S Sy © \\_u \\ YA 900 3000
a / QC)Q EE\ S~ \\ < 7 \
A8 S Hed
/‘ Wlnd \ \ |
/,/,/ - e AN B <600 2000
/
E‘\"N L \‘ o
| T K/‘Q\ \\\ o
\“‘300 -1000
200
- 500
100
. 0 L0
40 30 20 110 0 10 20 30 40[°C] 1300 1200 1100 1000[kg] O 10 20 50 0
40 20 O 20 40 60 80 100 [°F] —— Wind Component [kts] Obstacle Height [ft]
Outside Air Temperature 2800 2600 2400 2200 [lbs] {Intermediate Values not applicable)

Landing Weight
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FLIGHT PLANNING EXAMPLE

The following is an example of a typical flight with the R 90-230 RG,
explaining the use of the diagrams and information provided in this
section of the Airplane Flight Manual.

Note

This flight planning example is based on the
assumption that there are two standard tanks
with a total fuel capacity of 62 US Gal. (236 1)
usable fuel.

Airplane

Takeoff Weight ..o 2867 Ibs (1300 kg)
Usable Fuel ..o, 62 US Gal (236 1)
Takeoff Airport Conditions

Pressure Altitude ..o, 1500 ft
TEMPETAtULE ..o cciceecrennsenessiee +64 °F (+18 °C)
Runway ..., 24 (240°)
Reported Wind oo 280°/15 kts

Runway Length (hard surface, dry, level) ..... 2231 ft (680 m)

Cruise Conditions

Total DIStance oo 650 NM (1200 kin)
Cruising Level (altim. sett. 29.9 (1013)) ......... 9500 ft
Temperature at Cruising Level .. +36°F (+2 °C)
Reported Wind ... 10 kts Tailwind-
component

Landing Airport Conditions

Pressure AlLTUAE v 380 ft
Temperature ... +68 °F (+20 °C)
RUNWAY i 18 (180°)
Reported Wind ..o, 2000720 kts

Runway Length (hard surface, dry, level) ..... 1968 ft (600 m)
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TAKEOFE DISTANCE

Use the diagram provided on page 5-21 to determine takeoff distance.
The wind components relative to the runway direction may be obtained
from page 5-16 (crosswind components).

The wind velocity is 15 kts and the angle between the runway and the
prevailing wind is 40° headwind from the right side.

The headwind component obtained from the diagram on page 5-16 is
12 kts and the crosswind is 10 kts.

Takeoff Run ...ccovivvcencnn 837 ft (255 m)
Rotation at.......ovevcevnnnininiene, 62 KIAS
Takeoff distance to clear 50 ft ......... 1673 ft (510 m)
Airspeed at S0 fto....oiiieccccerieee 76 KIAS

These values are within the available runway length of 2231 ft (680 m).

CLLIMB

Time, fuel and distance to climb may be obtained from the diagram on
page 5-25.

As the departure airport already has an elevation of 1500 ft, the
corresponding values for time, fuel and distance to climb to this
altitude must be subtracted from the values determined for a climb to
the cruising level (9500 ft).

Time to Climb ......... 124 min - 2.0 min = 10.4 min
Distance to Climb...21.4 NM - 3.2NM =182 NM
Climb Fuel ..o 3.9US Gal - 0.7 US Gal = 3.2 US Gal

(14.81- 251 =12.31)
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The tailwind of 10 kts reported for cruising altitude does not affect time
and fuel burn but only the distance flown until reaching cruising level.

As wind velocity usually increases with altitude, a tailwind component
of 3 kts is assumed for the entire climb.

To determine the additional distance flown, multiply the wind velocity
by the time to climb of 10.4 min:

Skisx 104 min _ ) 4 v

This result shows that a considerable effect of wind only exists at very
strong winds or high altitude climbs. For this sample flight the effect of
wind on the climb data might be neglected.

DESCENT

Time, fuel and distance to descent may be obtained from the diagram
on page 5-40. The descent starts at 9500 ft and ends at 380 ft. During
descent, the altimeter has to be reset to local QNH in time.

Time to Descent.............. 9.5 min - ().4 min = 9.1 min

Distance to Descent........ 262NM - 1.0NM = 25.2NM

Descent Fuel ..o, 1.7US Gal - 0.1 US Gal = 1.6 US Gal
(6.31- 0.21 = 6.11)
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CRUISE

Select the desired cruising level by taking account of the distance of the
flight, winds at altitude and desired power setting. For this flight
planning example, a typical cruising altitude and typical winds-at-
altitude information have been selected.

The range diagram on page 5-35 shows range vs. power setting. Low
power settings result in considerable fuel savings and increased range.

According to this diagram, a range of 648 NM at 158 KTAS may be
obtained at 65 % power at 9500 ft.

The endurance diagram on page 5-37 shows an endurance of 4.2 h (at
65 % power). This time as well as the range noted above include a
reserve of 45 min. at a power setting of 45 %.

Considering an expected tailwind of 10 kts at 9500 ft, the range of 648
NM has to be corrected as follows:

Range at no wind conditions 648 NM
Increase due to 10 kts of

tailwind (4.2 h x 10 kts) 42 NM
Corrected Range 690 NM

The performance data determined show that the flight may be
performed safely, including sufficient reserve fuel.
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DETERMINATION OF TRIP FUEL REQUIRED

Starting and Taxiing 1.3US Gal (5.0
Climb (Page 5-25) 3.2US Gal (+12.31)
45US Gal (17.31)

Climb Distance 18.2 NM
Wind correction (Tailwind) + 1.4 NM
19.6 NM

During descent from 9500 ft to 380 ft, a distance of 25.2 NM will be

covered and 6.1 1 of fuel be burnt. The effect of wind is not considered
in this case.

Total Distance 650.0 NM
Climb Distance - 19.6 NM
Descent Distance - 252 NM
Cruising Distance 605.2 NM

The expected tailwind of 10 kts will result in a ground speed of :

158 kts + 10 kits = 168 kts
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Therefore, the time required for the cruise portion of the flight is:

?.Q?.-?..NSM = 36h

The required cruise fuel is:

36h x 12.6US Gal/h
(3.6h x 47.81/h

45.4 US Gal
1721)

The fuel flow of 12.6 US Gal/h (47.8 I/h) is determined from the table
on page 5-30 for a cruise power setting of 65 % of max. continuous
power. At 8000 ft, the fuel flow is 12.0 US Gal/h (45.3 V/h) at any
temperature and 12.6 US Gal/h (47.8 I/h) at 10000 ft. Due to the fact
that an engine speed of 2400 RPM has to be used already at 9500 ft, the
higher value of 12.6 US Gal/h (47.8 I/h) has to be used.

The total calculated fuel required is as follows:

Climb incl. Starting

=

and Taxiing 4.5 US Gal (17.3H
Cruise + 45.4 US Gal (+ 17200
Descent + 1.6 US Gal (+6.11)
Fuel required 51.5 US Gal (195.41)

This results in a fuel reserve of:

Usable Fuel 62.3 US Gal (236.0 1)
Fuel required -51.5 US Gal (-195.41)

Reserve Fuel 10.8 US Gal (40.6 1)
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The actual ground speed has to be monitored during the entire flight to
be used as the basis of flight time and fuel burn calculation. So if, for
mnstance, there is less tailwind than expected (10 kts), the power setting
has to be reduced to 55 % in order to increase range accordingly.

LANDING DISTANCE

The landing distance may be obtained from the diagram on page 5-43.
For calculation of the wind components relative to runway direction,
page 5-16 (crosswind components) may be used.

The headwind component is 18 kts, the crosswind component 7 kts.

The landing weight is:

Takeoff Weight 2867 lbs (1300 kg)
Fuel used -309 1bs__(- 140 kg)
Landing Weight 25581bs (1160 kg)
(GLSUSGal « 6.01bs/USGal = 3091bs)

(195.4 1 . 072ke = 140 kg)

Landing Distance from 50 ft 1575 ft (480 m)
Landing Roll 1066 ft (325 m)

The available runway length of 1968 ft (600 m} is sufficient.
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SECTION VI

WEIGHT AND BALANCE,
EQUIPMENT LIST
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