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Figure 24-7. Fuel Graph (Conventional)

duces the predicted gross weight of the aircraft on

landing.

FUEL ANALYSIS FOR CONVENTIONAL AIRCRAFT.
As with jet aircraft, each type of conventional air-
craft has a series of fuel graphs. Each graph is

based on density altitude, takeoft gross weight, and
true airspeed. The fuel graph shown in figure 24-7
is used in completing blocks 1 through 8 on the
flight plan shown in figure 24-8,

To use the fuel graph, enter along the top or
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Figure 24-8. Flight Plan (AF Form 21, Navigator's Log)
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bottom with planned flying time from block 8
(8:45). Proceed vertically to the fuel consumed
line and extract the required amount of fuel
(7,800 tbs). Log this value in the fuel column of
block 8 as shown in figure 24 8. Log the pre-
determined taxi, runup, and takeoff fuel in black 9
(500 lbs is used for the aircraft in this cxa .iple).
Add blocks 8 and 9 to obtain the planned ramp
fuel (tlock 10).

Upon arrival at the aircraft, determine the actual
-amount of fuel on board (in this case 9,000 Ibs),
and log that valuc in the actual ramp section of

“block 10. Check the fuel gage again immediately

after takeoff and log the amount in block 11
(8,400 lbs).

Pro rata fuel is the actual takeoff fuel minus the
planned takeoff fuel, plus the ten percent reserve,
f.el. It is logged in Dlock 12.

RANGE CoNTROL GRAPH. A range control
graph, showr in figure 24-9 is prepared by the
navigetor. It portrays planned, maximum, and
actual fuel consumptio: . It is used td fligit plan
fuel consumption and serves as an inflight work-
sheet for comparing actual and planned fuel con-.
sumption. ' ‘ \

This range control graph is constructed with in-
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Figure'24-9. Range Control Graph
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formation taken from the completed flight plan )

(figure 24-8) and the applicable fuel graph (figure
24-7). As shown in figure 24-9, fuel remairing
(vertical) is plotted against time flown (hori-
zontal). The bottom of the graph represents
empty fuel tanks. Plot takeoff fuel on the left
side of the -graph and use it as the starting point
for plctting. the fuel consumption lines.

Draw the i"lanned fuel consumption line through
points representing the planned fuel remaining at
takeoff, leveloff, and each hour after takeoff. This
line is labeled PLANNED. Compute the fuel re-
. maining at each point by subtracting planned fuel
consumed, at each point, from the total takeoff
fuel. Draw the planned fuel consumption’ line to
the bottom of the graph to obtain the planned en-
durance (flying time until out of fuel). '

The MAXIMUM fuel consumption line repre-
"sents the highest fuel consumption possible to
arrive at destination with sufficient fuel remaining
for the zalternate, holding, and approach and land-
ing. Comipute it by distributing the pro rata fuel
(block 12 of figure 24-8) proportionately through-
out the flight, using the formula:

Pro Rata Fuel
Total Time Enroute
Difference in Max and Planned
Time Enroute to Point

Example for leveloff:

. 1200 Ibs _ Diff (66 Ibs)
. 6:33 T 22 min
- Compute “Diff” for each point on the

PLANNED line. Then plot each difference
 directly below the point for which it was computed.
Thus, «1ch point on the MAXIMUM line repre-
senis the minimum amount of fuel remaining for
that time of the flight. Draw a vertical line through
the total time enroute. Label this vertical line
DESTINATION.

As the flight progresses, obtain fuel readmgs ,

(fuel remaining) and plot on the graph for the
time of the fuel reading. Draw a line through these
points on the graph and label it ACTUAL. The
trend of the ACTUAL line indicates whether the
aircraft is following the planned fuel consumption
schedule or not.

Equal Time Point

The equal time point (ETP) is a point along the
route from which it takes the same amount of time

to return to departure as it would to continue to
destination. It is usually computed when plannmg
long, overwater flights.

The ETP is not necessarily the midpoint in time
from departire to destination. Its location is
somewhere near the midpoint of the route, how-
ever,-and.it is depeiident upon the wind factors.

A wind factor is a headwind or tailwind com-
ponent which 15 computed by comparing. the
average groundspeed (GS) to the true airspeed
(TAS). To do this, algebraically subtract the TAS
from the GS. When the wind factor is a minus

‘value (GS less than TAS), it is called a head wind

factor; when it is a plus value (GS greater than
TAS), it is a tail wind fuctor. When computing
ETP, obtain a wind factor for cach half of the
route.

Use the foIIowing formula to compute .a ETP:

Total distance ~ ETP (in miles from departure)
GS,+GS. — GS.
Total distance is the number of nautical miiles from

, departﬁre to destination. Sincc ETP is most signif-

icant for the overwater portion of a flight, the ETP
should be determined from coastal departure
points and for alternate landing ponits.. GS, is the
groundspeed to ,.turn to departure from the ETP.
Corapute it for the first half of the route by apply-
ing the wind factor with the sign reversed to the
TAS. GS. is the GS to continue from the ETP to-
destination. Determine it by applying the wind
factor for the second half of the route to the TAS.

Using the flight plan shown in Figure 24-4,
compute the distance to the ETP:

2305 NM ETP (1224 NM) .

510k + 450k — 510k
Total distance is from Ukiah (coastal departure):
2402 — 97 = 2305. Compute the time to the
ETP vsing the average GS on the first half of the
route (410k) and the distance to the ETP (1224
NM). Thus, the timc to the ETP for the flight
shown in figure 24-4 is 2:59 from coastal de-
parture.

Procedure Turn

" A procedure turn is a turn begun before the
aircraft reaches a turning point. By beginning the
turn at a predetermined timc and .by turning a
standard number of degrees per second, the air-
craft will roll out on course to the next navigational
check point. Tonsider the procedure turn tables
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