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Introduction





Comparable with a longer drive by car, the flight route has to be planned in detail before you start. But instead of using roads and highways, you use airways, intersections and radio beacons for your flight. Other important points for the route planning are the distances from departure to destination and the resulting amount of fuel you should have filled into your tanks. Eventually you have to plan a fuel stop landing. Be aware of weather conditions enroute, they may have influence to your routing and flight time. Winds may cause course deviations and a rise in fuel consumption. All in all you have to make a conscientious plan for every flight in consideration of all these facts.


Let me show you with an example, how route planning is realized:





A flight from Hannover (EDDV) to Zurich (LSZH)





We will do our trip from Hannover [Germany],  to Zurich [Switzerland],  on the Boeing 747-400 as a training flight. The alternate airport is Basel-Mulhouse [France]. For flight preparation we need a Enroute Chart with a scale 1 : 1.000.000 (e.g. Jeppesen High Altitude Enroute Chart E(HI)3/4 ), the area/terminal charts for both airports and the approach charts for Zurich. 





The ICAO-airport-codes are EDDV for Hannover and LSZH for Zurich. Fill in these codes into the flight plan for departure and destination aerodrome. These codes are also used to enter your route into the Flight Management Computer (FMC) later onboard.





An easy method to determine the flight distance is to read the sectional legs from the Enroute Chart along a specific airway.


For our example the distance is about 320 NM along the WRB5S departure out of EDDV 27R, airway A9 and the SULZ TWO ZULU (SUL2Z) arrival route into LSZH. The legs follow here:





Waypoint	Coord.			Dist.	Remain	


EDDV	N5227.6/E00941.0	0	319.9


D270E	N5228.0/E00934.4	4.1	315.8


D175R	N5219.8/E00925.1	10.0	305.8


SOG	N5141.2/E00930.8	38.8	267.0


WRB	N5130.3/E00906.7	18.5	248.5


OHMAR	N5049.4/E00853.1	41.7	206.8


GIN	N5038.1/E00849.2	11.6	195.2


FFM	N5003.2/E00838.3	35.6	159.6


NKR	N4920.2/E00840.4	43.2	116.4


WIBAD	N4841.6/E00840.4	38.7	77.7


SUL	N4822.9/E00838.7	18.8	58.9


SAFFA	N4742.1/E00847.6	41.2	17.7


LSZH	N4727.5/E00832.9	17.7	0





The flight time is calculated  from distance and cruise speed, where the flight is divided into three phases. They are Climb, Cruise and Descent. For Climb we take a climb rate of 2500 ft/min with a speed of 300 kts. Our cruise speed will be 480 kts on flight level FL220. The descent rate will be –1000 ft/min with 300 kts. Until reaching final level, 10 minutes will pass by, with a flight distance of 42 NM to go. The descent will take 20 minutes and 105 NM to go. Cruise leg is resulting in 173 NM on FL220 with 20 min to go. 





Climb	42 NM	10 min	


Cruise	173 NM	20 min	


Descent	105 NM	20 min	





These values can be found in the following charts:
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Weather conditions as temperature, baromatic pressure and wind affect on our cruise speed and result in a correction of course and airspeed. The factor (f) is calculated with a formula:





f = (TAS+WC) / TAS, where TAS = True Air Speed, WC = Wind Component





An assumed constant headwind  from South with 20 kts results to these corrected values:





Climb	f=1.08	45 NM	10 min	


Cruise	f=1.04	180 NM	22 min	


Descent	f=1.08	113 NM	21 min	





Total flight time increases to 53 min.





To eliminate a course deviation from the winds you have to fly a corrected course as shown in the following table:





�embed Paint.Picture Object1 ���





Fuel calculation is a very manifold process, depending on various factors like weight, distance, flight level, a.o. Perhaps there will be another Quick Guide, concerning that point, soon.





For today's flight take a given fuel plan (calculated wit NAVIGATOR 6):
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Now you can order your fuel, make your outside check, go onto the flightdeck and  prepare the cockpit for your flight. Feed the FMC with the route data. Therefore, use the ICAO codes for dep and dest airport and enter the route as described above. If a waypoint is not included in your database, you can easily add it by using the coordinates. Do not forget to enter your requested flight level (FL220) on the PERF INIT page. To complete your flight preparation, study the charts and have a nice flight!
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