SELF EVALUATION
EXERCISE 2
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. Answers; e
1. DISTANGCE CONVERSIONS:
— a. 16l : _ TR W
b. 36.5
c. 365 - ‘,3--}f§
d._ 194
e, 218

L N

2. TIME, SPEED, DISTANCE: e

a. 1 hr + 12 min

e
o5

b. 63.5 seconds,

c. 20 mip . _ P

d. 97.5'99 .
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SECTION III. Frame 40
The computer is also used to solve fuel problems., When solving
a fuel problem you are concerned with time - how long can you fly, rate -
how many gallons per hour will you use, and amount - total gallons used

or needed.

Frame 43
Now find the rate of consumption if you use 40.galloﬁs in 2 hours‘and
10 minutes. Remeﬁber the fuel on the outer scale is over the time on the

inner scale and the rate in this case 18 __ / ﬁ.@f/ gallon(s) per hour.

| _ ' Frame 46_
' Army regulations require you as a pllot to plan fpr @30 minute
fuel reserve on all visual: flights il.e. ,_after 1anding at your destination
your helicopter should still have enough fuel ko fly for 30 more minutes.

If your helicopter cansumes 19 gallons/hour how much fuel would be

required for this 30 minute reserVe?f'AmBWerf -31 4? 5'//

31
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Frame 41
How long could you fly with 30 gallons if you were using 18 gallons

per hour? Set the rate index ( A ) under the rate and under 30 on the

outer scale you read I hourg and ¢ 0 minutes.

Frame 44
Suppose you plan to fly for 1 hour and.55 minutes using l9 gallons per
hour; find the fuel required. Start by setting the rate indéx (.A )
under the{ate and read the fuel required over the time; Your answer:

galloh(s),

¥

‘Frame 47

The distance between Da Nang and Quang Nhai is 3.97 st-a‘tu.te miles

and you have computed that your ground speed will be 63 knots. .If‘
your helicopter s fuel consumption is 20 gallons per hour how much fuel
willl be required for your flight from DA Nang to Quang Nhai?.

: gallons (Don t forget: the 30 minute reserve)

NOTE: To solve this problem will require 4 steps. -
1. Find the distance in nautical miles. 33 fKM
2. Find the flight time, 3& \3 M

3. Add the flight time ard 30 minutes for fuel reserve. 4 Q 3 A

4 Find the amount of fuel required. 2 ﬂ 7?







Frame 42
Suppose on another flight you are using 20 gallons per hour How
long would it take to use 15 gallons? Agaln set the rate index ( A )

under the rate and read éiﬁs minute(s) under the fuel - (remember

fuel is on the outer scale).

Frame 45
Next try these:
1, Rate = 18 GPH (gal/hour)
Fuel = 46 gaﬁ“
Find Time $3M
2. Fuel = 35 gal
Time = 1 hour and 45 min.
Find rate
3. Rate = 19 GPH o _ B
Time = 2 hours and 10 W._,,,
Find fuel required: 470" gal,
Frame 48

Your helicopter is,o _ { Downidg] and the:IP wants
to fly to éaEEbbEBb and back, The IP told you that you will be able

to average 63 knots ground speéd;’_To‘Jacksboro'éﬁd back to Downing is

54 nm and your helicopter burn3120'gallon§/hour;. With 28 gallons in
the helicopter would you tell the‘IP;=a;-;; J/ ], j/
| a. "We shéuid get some fuel first."

ég;l,"We have enough fuel plus a feservew”

| q_ 17
Clue No. 1 - What's the total flight time? .}“
Glue No. 2 = How much flight time will 28 gallons allﬂx~24ﬁh :

9?

3%




Answer: 45 Min.

RETURN TD PAGE 31, FRAME 43

4nswers: 1. 2 hr. + 33 min.
2., 20 gal/hr

3. 41 gal. . __ T

RETURN TO PAGE 31, FRAME 46 R

Answers: b. "We have enough fuel plus a reserve." L e

GO TO SELF EVALUATION EXERCHEM®:
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SELF EVALUATION

EXERCISE 3
Given: Dist: 27 nm Find: GS
Time: 20 minutes a. 95 knots
' @ 81 knots
c. 65 knots
d. 87 knots
Given: 138 Statute miles Find: Nm Km
a. 12 22
160 225
@9120" 221
d. 16 25

Given: Fuel before take-off = 46 gal. Find: Time Remaining

L gf
Time elapsed after take-off = 37 nin.gS2-1 br. 4-45-ain. a\'%;’

: b. 2 hr. + 20 min. : |
0\3 /?o/ . ¢« 1hr. [ e
- d. 1 hr. + 20 min.
bbo card 1204,

Given: Distance from Fort Wolters to Breckenridge-43-mm P e
Average GS = 63k Hﬁ/ ‘
Fuel Gonsumption -9 ceR [#3.ﬁ4k,
If ‘you leave Fort Wolters at 0900 when will you a:rive at Breckenridge.
a. 0939
0941
c. 0944
d. 0950

Allowing for a 30 minute fuel reserve how much fuel will be required
to fly from Fort Wolters to Breckenridge and return?

8.
b.
Ce

46 pal ' ) 2 &
38 gal . ' _ . 9,5
48 gal : : ~tZ

&2 % gal - 385

"GO TO ANSWERS ON PAGE 38

- 37







SECTION IV Frame 49
Now let's talk about airspeeds. In preflight you know the indicated
airspeed (IAS) you will get with normal cruise power settings and you also
know from the weather forecast the expected temperature at your flight

altitude. Therefore you can compute the True Airspeed (TAS) since it is

needed for the flight plan. The computer is used to correct or change

IAS to :FﬁZLﬂdeﬁkitjgéég;£g¢~

Frame 55
During preflight. planning you seléct 5000 feet as the flight altitude.
The temperature at 5000 feet 1s expected to be minus (-) 5 degrees. You
plan to cruise at an IAS of 80 knota. What TAS will you put on the flight
plan? Now use the computer to fi.nd TAS.

Set your computer like this: - -5 OVER 5000FT

FOR AIRSPEED AND
DENSITY ALTITUDE

COMPUTATIONS
Continue on page 41 frame 56,
Frame 61
Try these three: 1. Altitude = 7,000 feet
Temperature =5
TAS = 65k

TAS . 42 ‘2’ k

2. Altitude = 6,500 feet

Temperature = 15°
IAS = 105k
TAS = k
3. Altitude = 4,000 feet - F
IAS = 85k T

TAS = jit? k






Frame 50

IAS differs from TAS because of temperature and altitude. Therefore

‘when you correct IAS to TAS you are correcting for the error caused by
-

4

Frame 56

Now look at 80 on the inner scale and read the TAS directly above it

on the outer scale. In this case the TAS is ?L.S/K _k.

Framef6i
While you are working with the airspeed window you should learn to
solve for DENSITY-ALTITUDE Although you,are solving for density
“‘altitude you still use ‘the AIRSPEED Window. Read the instructions

under the AIRSPEED WINDOW of the computer.;

Continue on page 43 frame 63







Frame 51
Look around the outer scale of the computer and you will notice the

"{abel True A. S. On the inner scale is labeled Cal A, S. meanin;‘!ﬂﬂﬁﬂ!”’ﬂ
ﬁairsﬁeed. These labels are between the number 15 and 17 on the MB-4 type

computer. On other models they may be elsewhere. The scales are labeled

so you won't forget to read TAS from the _ =7~ _ scale.

(@E;gr91nner)

' Frame 57
Suppose you are flying at 8000 feet with an air temperature of 10°

and the alrspeed iﬁdicator shows 100 knots. ‘What 1s the TAS (True Alrspeed)
Set the airspeed #indow so that.l 6"P over 8000 feet. Now locate 100 knots
Y

on the 1nner scale and read

| | FRAME 63

To check yourself on following instruction, work this: '

Pressure Altitude = 10,000 feet

Temperature - =T10° . ' ; S

Find Density Alt. s ?\S/aa : ' -

A. 11,800 ~ See page 45 frame 64
¢:g;3p—9'300 ' © See. page 49 frame 66

. I don't get it : - See page 47 frame 65

43






Frame 52
NOTE: TAS and CAS are not the same due to instrument error, but we
will use them as fhé same for the purpose of this program since the
error, or difference, 1is small.. For most Army aircraft the aviator can
ignore this difference between CAS énd IAS.

Continue on page 46 frame 53

Frame 58
Suppose your flight altitude is 4,000 feet with a temperature of

 0° and IAS of 85K, Set the temperature over the altitude.and read

je /{ TAS over 85,

Frame 64
Your answer:. A. '11,800
You are following instructions O. K., but the temperature is (-)

10 degreea,:'Nbﬁﬂgd back to page 43 and use -10° on the computer.

Sy

45







Frame 53
Next look at the computer and locate the window marked FOR AIRSPEED
AND DENSITY COMPUTATIONS. The airspeed window has a temperature range from

plus 50 to v~<iT) degrees centigrade and by moving the disc you see the

altitude range in the window is from minus 2000 feet,ﬁ%;

+ }Wﬁ{) o9 //

T T
e
Minus 2000feet.

Frame 59

There will be times when you won't be able to obtain the forecast.
temperature at your flight altitude. This can be critical if your heli-
copter 1s not equipped with an outside air temperature gauge. In this
case you will use the standard sea level temperature. (+ 15°C) and the
normal lapse rate (subtract 2° for every thousand feet of altitude). Using
the standard temperature and normal lapse rate the temperature at 4000 feet
can be estimated at 7° (15° minus 8).

Estimate the temperature at the following altitudes:

a. 6000 feet —~ /R = &f°
‘J',ﬂ

— - / &
c. 8000 feet =~ /& -

b. 5000 feet ~ ;@

i3

" @
d. 7000 feet - /% =/

1

Frame 65

‘ . .
Your answer: C. I don't get 1it. READ HERE
I1TUD,

0, K., set your computer according

SET HERE
to this diagram: N
FOR AIRSPEED AND
DENSITY ALTITUDE

Go to page 49 frame 66 COMPUTATIONS

47
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Frame 54

To correct airspeed for temperature and altitude error you should

!
use the window.

Frame 60

Your flight altitude {is 5000 feet and your IAS is 75k. Estimate

the temperature and find the TAS. ‘ ‘ 57‘1 K

Frame 66

Your answer: B. 9,300 ft is correct. Contiﬁue beloW——m——==————————

<fq"A;pressure.a1titude of 6,000 feeffand a ﬁﬂmpgrature_of.ejo

0 OQ) feet.

will give a density altitude of

i9




Answer: alrspeed

RETURN TO PAGE 39 FRAME 55

Answer: 81

RETURN TO PAGE 39 FRAME 61

Answer: 5000

Dawwaan
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SELF EVALUATION
EXERCISE 4

1. 1If you use 27 gallons of #uel in 1 hour and 25 minutes, what is the rate
of consumption?

9.1 GPH
b. 5.1 GPH
c., 20 GPH
d. 18.4 GPH

2. 90 km = Naut \5{—‘5{ stat § P
a._ 5

5

c. 29 33.5
d. 42 51

49 minutes
52 minutes
c. 46 minutes
d. 1 hour and 14 minutes

3. Cffgute the time required to fly 78 nm at a GS of 96 k.

L

4. Given: Pressure Altitude = 6000 feet: Find: Demnsity Altitude

Temperature = +5° é%;ZJEﬂELng;
: - . 5000 feet

c. 1000 feet
d. 6800 feet

5. Given: Pressure Altitude = 4000 feet Find: Density Altitude
Temperature = +300 a. 2000 feet
b, 5000 feet

d. 4500 feet

V"

6. Given: Indicated Altitude = 6000 feet 11 ind: TAS
Indicated Airspeed = 70k : a. 72k
: ' b. 60k
c. 64k

7. Given: Indicated Altitude = 4000 feet Find: TA

Indicated Airspeed = 63k e

' Temperature = +24° b. 60k
c. b4k
d. 68k

B.. Gilven: Indicated Altitude = 5000 feet Find: TA
Indicated Airspeed = 70k ' '§§§ EZk
Temperature = =10° ' . 67k
- c. 176k
d. 64k

51



Answers:

1. a -19.1 GPH-
2. b 48,5 56

3. a 49 minutes.
4, a 6200 feet

5. ¢ 6500 feet

6. d 76k

7. a 71k

B. a 74k

TEXT COMPLETED

KEEP PAGE 57 FOR USE WITH AM-62

- NOW COMPLETE THE FINAL SELF EVALUATION EXERCISE ONUFﬁGEQSQLHme
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1.

Given: 45 nm

Given: 150 Stat, miles

Given: 200 Km

Given: GS 76k

Dist 95 om

Given: 7Dist 60 nm
Time 53 min

Find the time to fly 112 nm at a GS of 64k,

a, 3+ 04
b. 34 min

FINAL

'GELF EVALUATION EXERCISE

Find:

Find:

Fiﬁd:

Find:

Find:

b

Cs

d. 49 79
Km
268
&”ﬁ
L
d. 113 204
Bl Sm
a. 6> 5
Ce 0 90
d. 120 137
e
in
b. 48 min

c. 1 hr + 35 min
d. 1 hr + 25 min

GS

a, 75k
€ o8k
c. H7k
d. 79k

If you fly 46 nautical miles in 38 minutes what 1s your ground speed?

a. 50k

d. 61k

53



8.

9.

10.

11.

12.

13.

Find the fuel required to fly 1 hr + 20 minutes (includes reserve) if
fuel consumption is 18 GPH. o o

a., 13,5 gal
b. 90 gal -
c. 9 gal
24
Given:, Dist 2 mm Find: Time to the second
GS 87k’ " a. 1 min + 10 séc
1 min
s min + 38 sec
d., 1 min + 17 sec
Given: Altitude 3000 feet Find: TAS
Temperature 10° a. 81k
IAS 80k - _ 84k
" c. k
d. 79k
Given: Altitude 5000 feet Find: TAS _
Temperature 30° Q%}_P} .
'TAS 65k b. 58k
o c. 66k
d. 64k
5
Given: Altitude 4000 feet-§ 77 Find: TAS )
IAS 70k ‘a, B2k
b. 61k"
66k
aé T4k
Given: Pressure Altitude
4000 feet o I R - ‘
Temperature 250 ( b. 4900 feet
c. 7100°Fedt’
d. 54004 t8et"

N
¥ e
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10,
11.
12.

13'

. ANSWERS TO EXERCISE

52 Stat 83 Km
130 Stat 242 Km
108 NM 124 Stat miles
1 hr + 15 min |
68k

1+ 45

73k

24 gal

1 min + 23 sec
84k

73k

74k

6000 feet AT

56
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(1)
1.

- TIME.

1:17

33

36

18

INDICATED
ALTITUDE

6500

5500
14000
22000
6000

8000

4000
2000
9006
3500
7000

8500

- SPEED
- (KNOTS)

145

150,

164

139

OUT-0F- CLASS

AM 61

DIST -
- ()

128

196
78

47

' FREE AIR

' TEMPERATURE

+5

410

+15°
+20°
-10°

+10°

+5°

5. 2:17

PRACTICAL EXERCISE

(2) TIME

1. 0:35

4. 1:10. -

6. 1:56

INDICATED
AIR SPEED

145
188

245

324

58

160"

RATE

(GPH)

28 .

43

31

41

FUEL
(GALS)

17
113
73

35

TRUE AIR SPEED

T———

_ DENSITY ALTITUDE




(5)

(1)

[« WO RS

GIVEN

Ground Speed
Distance
Departure

Ground Speed
Time

Indicated Airspeed
Altitude
Temperature

Indicated Altitude
Temperature

Fuel Consumption
Fuel Available

Compass Heading
Deviation
Variation

53 (2)
192

1:12
141.5
83.5

157

[« WV I S FL R R

REVIEW PROELEMS

85k
200 WM
0954

-
! -

2:10

-~ 90k

5500 ft
+25° ¢

6000 ft
+20° C

m‘-\(

17 gﬁh. .

60 gal

+2°
10°E

A
. " 9
135° . L{$2/5

KM

i)
W

F (ND

e 19K

Distance in _§M /.3 ? 57/.}7',/”.

True Alrspeed

/03 K

Density Altitude %;, &gﬁﬁ

Flight Time

™ HSO

2:22

ANSWERS TO PRACTICAL EXERCISE

) 1. 5000 (5) \44//;2:16

29
4:02
1:42
30
70.5
79

@)

59

161 -

207
297
468
214
180

2, 3100
3. 8200
4. 3900
5. 6900
6. 9300

- 12545 Army-Ft,

2., 137sM
3. 101K
4. 8100
5. 3:32
6. 143°

Sill, Okla.



