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" INTRODUCTION.

The performance data contained in this Appendix is
for CH-3E and HH-3E helicopters equipped with
T58-GE-b engines. Explanatory text pertinent to
the use of the charts contained herein precedes the
charts., A mission planning section, included after
the charts, contalns sample problems of normal
mission accomplishment. The sample problems
used require the use of ag many charts as possible
in an effort to acquaint the user with the broad
scope of information that may be derived from the
charts. The charts presented in this Appendix are
based on the use of either JP-4 or JP-5 fuel which
have a density of 6.5 1b/gal and 6. 8/gal respect-
ively. A miniature chase-around is provided at the
top of each chart to illustrate the manner of obtain-
ing data from the chart,

PURPOSE OF PERFORMANCE DATA.

The charts presented on the following pages are pro-

vided to aid in preflight and inflight planning.
Through the use of the charta, the plloet is able to
gelect the best power setting, altitude, and airspeed
to be used to obtain optimum performance for the
mission being flown. '

COMPRESSIBILITY EFFECTS.

Rotor compressibility effects have been encountered
on this helicopter. This phenomenon 18 a result of
the rotor tip approaching the speed of sound, Com-

presaibility causes an abrupt and large increase in
drag and a slight decrease in lift when the velocity
of some portion of an airfoil approaches the speed
of sound, A convenient parameter to measure the
degree of compressibility is Mach number, which is
the ratio of the airfoil velocity to the local speed of
sound. It is important to remember that the apeed
of sound is dependent on the ambient temperature.
Thus, if the resultant rotor tip velocity remains
constant (such as constant rotor rpm in hover},
changos in the ambient temperature will change the
speed of sound and thus change the tip Mach number,
A cold day will produce higher tip Mach numbers
than a warm day, all other things being equal.
Consequently, the ambient temperature affects the
degree of compressibility present and therefore also
affects the power required. The charts in this
Appendix have been corrected for the effects of rotor
blade compressibility,

ALTITUDE DATA.

PRESSURE ALTITUDE.

Pregsure altitude is the altitude indicated en the
altimeter when the barometrie. s¢aleds-set on 20,92,
It is the height above the theoretical plane at which
the air pressure is equalsto. 20.92-Anches of mercury.

DENSITY ALTITUDE.

Density altitude is an expression of the donsity of.
the alr in terms.of height above-seal level; hence,
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the less dense the air, the higher the density alti-
tude, For standard conditions of temperature and
pressure, density altitude is the same as pressure
altitude. As temperature increases above standard
for any altitude, the density altitude will also in-
crease to values higher than pressure altitude.

DENSITY ALTITUDE CHART.

The density altitude chart (figure A-1) provides a
means of determining density altitude from a known
pressure altitude and at OAT, Along the right side .
of the chart, the reciprocal square root of the den-
sity ratioc is given to provide a means of computing
true airspeed at any altitude from CAS, Figure A-1
algo provides a means to convert Fahrenheit temp-
eratures to Centigrade temperatures or vice versa.

Example Problem for Use of Density Chart.
Given:

QAT 20°C

Pressure altitude 2000 feet
Determine: ' '

Density altitude
Solution: (Refer to figure A-1,)

1. Enter chart at 20°C,

2, Move up to 2000 foot pressure altitude line,
then move horizontally to the left to the density alti-
tude scale and read 3000 feet,

AIRSPEED CALIBRATION CHART.

An airspeed calibration chart (figure A-2) is provided
to supply the correction required to determine cali-
brated airspeed (CAS). Indicated airspeed (IAS), as
read from the instrument and corrected for instru-
ment error, plus or minus installation correction,
equals calibrated airspeed (CAS). Because of the
speed range through which the helicopter operates,
compressibility corrections to airspeed are negligi-
ble and were mtentionally omitted. .

EXAMPLE PROBLEM FOR USI OF AIRSPIID
CALIBRATION CHART.

Given:
Airspeed 80 KIAS

Flight condition Climb and‘ accelera:tion

takeoff
Determine:l
Calibrated airspeed,
Solution': (Refer to figure A-2.)

1. Enter chart at 60 KIAS,

A2 Changel3

2, Move up to the takeoff line, then move hori-
zontally to the left to the calibrated airspeed scale

' and'read 45 knots,

. TRUI AthPIID CORRECTION. .

True airspeed (TAS) is obtained by multiplying CAS
by the conversion factor shown in figure A-1,
for the density altitude at which the CAS rea.ding is
taken,
Givem

OAT S  20°C

Pressure altitude 2000 feet -

Determine:
CAS and TAS, _
Solution: (Refer to figures A-1 and A-2.)
1, Enter the dénsit} altitude chart (figure A-1) at
20°C and move up to intersect the 2000-foot presgsure

altitude line,

2. From this intersection, move horizonta.lly to '
the right and read 7F equal to 1, 045,

3. Enter the airspeed cé.llbr;ationfchart (figure
A-2) at 80 KIAS and move up to 1ntersect the takeoff

line, 4

4, From this intersection, move horizontally to
the left and read a CAS of 45 knots,

5. Multily CASX V&  to obtain TAS, or
45 KCAS X 1,045 = 47 KTAS.

POWER AVAILABLE CHARTS.
Variqus atmospheric conditions, such as OAT and

pressure altltude, have an effect on the capability of
the englrie to produce power, Data for power avail-

" able at three power settings 18 shown: maximum

power available (figure A-3); military power avail-
able (figure A:4);'and maximum continuous’ power
available (figure A~B). - OAT dnd pressure altitude
effects an power available.are shown on the charts,
Also shown on the charts ig a wheel helght correc-
tion far engifie exhaust vecifculation effects that
exist while hovering in a dead calm wind condition,

- Figures A-3, A-4, and A<§ provide power available

data that.is the mlnlmum power output expected of a [ |
properly tuned specification T58-GE-5 engine opera-
ting at 721C Ty for figure A-3; 808°C Tg for figure

A-4; and 860°C Ty for figure A-5. The performance
of the charts in this Appendix are based on the power
output shown in figures A-3, A-4, and A-5. No al-
lowance for engine deterioration below a specifica-.
tion engine is contained in the charts.



CAUTION

The power output capability of the engine can
exceed the structural limit of the transmission
under certain conditions. Therefore, the
power limitations in Section V should be ob-
served to prevent exceeding the power limita-
tions imposed by the transmissions, These
limitations are also shown on the charts,

NOTE

Head or crosswinds of 3 knots or more
reduce exhaust gus recirculation effects,
Tallwind conditions aggravate recireula-
tion.

NOTE

Engines recelved from jet engine base mainte-
nance faclility may be 3% below maximum
power avallable chart value, New or newly
overhauled engines should meet maximum
power available values during initial installa-
tion check, Maximum power available charts
do not reflect engine ocperation with anti-lcing
on,

NOTE

If the power available is being computed

in forward flight, adjust pressure altitude

by the amount indicated when the selected

factors are applied to flgure A-7 Alrspeed

gflfects on Power Available on Fuel Flow
arts.

When using figure A-7 to correct the altitudé
for airspeeds above 8 KIAS on figures A-3,
A-4 and A-b, use the wind temperature scale.

EXAMPLE PROBLEM FOR USE OF POWER
AVAILABLE CHART,

The power available charts are illustrated in the
same manner; therefore, figure A-3, Maximum
Power Available - 5-Minute Limit-One Engihe, is
used to illustrate the example problem.’

Given:
OAT 20°C
Wind 5 knots
Wheel height 30 feet
Pres‘sure altitude 2000 feet‘ |
N, -103% Nr

Determi'ne:

Torque available at maximﬁm pov."er.

T.0, 1H-3(C)E-1

Solution: (Refer to figure A-3,)

1, Enter chart at 20°C OAT on the WITH WIND -
temperature scale,

2, Move horizontally to 2000 feet pressure alti=
tude witheut wheel height correction.

3. From this intersectlon, move vertically down-~
ward to the 108% Ny line,

4, From this point move horizontally to the indi-
cated torque scale and read 103%Q.

TORQUE VS FUEL FLOW CHART.

The torque vs fuel flow chart (figure A-8) provides
the means for computing fuel consumption for a
selected altitude and power rating, To find the fuel
flow in pounds per hour for one engine, enter the -
chart at the indicated torque on the bottom scale
and proceed vertically to the proper altitude line.
From this point of intersection move horizontally
left to the scale and read the fuel flow in pounds per
hour,

NOTE

If fuel flow is being computed in forward
flight, OGE, apply the indicated torque-to a
pressure altitude that has been adjusted by
the factors computed from figure A-7, Air-
speed Effects on Power Avallable and Fuel
Flow Chart. If the fuel flow is being com-
puted at zero airspeed no pressure albitude
adjustment is necessary.

IXAMPLE PROII.IM F_Oll ust OF TORQUI Vs

. FUEL FLOW CHART.

“Glven:
Torque | 99%Q
Pressure altitude 2000 t’eét
Airspeed 0 Knots
Determine:

Fuel flow per engine.
Solution: (R efer to figure A-8.)
1. Enter chart at 99%Q

2, Move vertically up to the intersection of the
2000-foot altitude curve,
i i ‘
3. From this tnte;rsection move horizontallv to
the fuel flow cufve dnd"
per hout per engine, '™
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4, Add™% of 790 pounds (16 1bs), in accordance
with note (2} on the chart, to obtain 808 pounds per
hour per engine.

AIRSPEED EFFECTS ON POWER AVAILABLE
AND FUEL FLOW CHART.

The alrspeed effects on power avallable and fuel flow
chart (figure A-7) graphically illustrates the effects
of airspeed on power avallable and fuel flow, with the
FOD shield on or off, at selected pressure altitudes
and outside alr temperatures. The chart presents
the pressure altitude adjustment to be added or sub-
tracted algebraically from the selected pressure
altitude when being applied to the power available
and fuel flow charts, Further, when applying the
adjusted pressure altitude to the power avallable
charts it will also be necessary to reduce the se-
lected OAT by 2.5°C tocompensate for the difference
in engine inlet temperature rise between OGE hover
and forward flight.

EXAMPLE PROBLEM FOR USE OF AIRSPEED EFFICTS
ON POWIER AVAILABLE AND FUEL FLOW CHART.

Glven:
Indicated airspeed 60 KIAS
OAT 20°C
Selected pressure 2000 feet
altitude
FOD shield ON
Determine:

Pressure altitude adjustment necessary to
apply to power available and fuel flow charts,

Solution; (Refer to figure A-T.)
1, Enter the chart at 60 KIAS.

2. Follow'the guideline to the baseline of the
OAT scale, then continue to follow the guideline to a
point that intersects the 20°C OAT line,

3. From this interscction, move vertically up-
ward to the pressure altitude baseline, then follow
the guideline to a point that intersects the 2000-foot
pressure altitude line,

4, TFrom this point, move vertically to a point
that intersects the shield on line,

5. From thig point, move horizontally to the left

to the pressure altitude adjuster scale and read plus
175 feet,

HOVERING CHARTS.

The hovering charts (figure A-8, A-9, A-10, and
A-11) provide a means of computing the maximum

A-4

gross welght and indicated torque required to hover
at all wheel heights in ground effect, out of ground
effect, and the effect of headwinds,

MAXIMUM GROSS WEIGHT FOR HOVERING -
ZERO WIND - TWO ENGINES.

The maximum gross welght for hovering - zero
wind ~ two engines chart (figure A-8) provides a
means of computing the maximum gross weight at
which the helicopter can be hovered in ground ef-
fect and out of ground effect. The gross weight is
based on zero wind with various combinations of
pressure altitude, OAT, rotor speed, and wheel
height.

Example Problem for Use of Maximum Gross
Weight for Hovering Chart.

Given:
Pressure altitude 2000 feet
OAT 20°C
Rotor speed 103% Ny
Wheel height 30 feet
Determine:

Maximum gross welght for hovering at
maximum power and 30-foot wheel height.

Solutlon: (Refer to figure A-8.)
1. Enter chart at 2000 feet pressure altitude.

2. Move horizontally to intersect the 20°C QAT
line,

3. From this intersection, move dowmward through
the rotor speed grid to the wheel helglit baseline, If
the rotor speed had been other than thit established
for a baseline, movement would have been to the
rotor speed baseline, the influence ling followed to
the appropriate rotor speed, then downward to the
wheel height baseline, S '

4, From the wheel helght baseline, follow the
influence line to intersect the 30 foot wheel height
line, then down to the gross welght scale and read
19,700 pounds.

TORQUE REQUIRED TO HOVER - ZERO WIND -
TWO ENGINES.

The torque required to hover zero wind - two en-
glnes chart (figure A-10}, provides a means of
computing the torque required to hover in ground
effect and out of ground effect. The torque require-
ment indication is based on zero wind with various
combinations of gross weight, density, altitude,
rotor speed, tip Mach number, and wheel height.



Example Problem for Use of Torque loqyirbd-‘
to Hover Chart.

Glven:
Gross weight 19, 700 p_odnds
Density altitude 3000 feet
Rotor speed 103% Ny
Alr temperature . 20°C
Wheel height 30 feet
Determine:

Torque required to hover,
Solution: (Refer to figure A-10,)

1. Enter chart at 103% N, move upward to inter-
sect the 20°C QAT line and read 0. 602 tip MACH
number, Retalin this value,

2. Reenter the chart at 19, 700 pounds gross weight
and move horizontally to the right to intersect the
3000-foot density altitude line.

3. From this intersection, move downward to the
baseline of the compressibility influence lines, then
follow the influence line to a 0. 802 tip MACH number,

4, From this intersection, move dowmward through
the rotor speed grid to the wheel height baseline, If
the rotor speed had been other than that established
for a baseline, movement would have been to the
rotor speed baseline, the influence line followed to
the appropriate rotor speed,. then downward to the
wheel height baseline,

5. From the baseline, follow the influence line
to the 30-foot wheel height line, thén move dowmward
to the torque scale and read 100%Q.

NOTE

To compute out of ground effect power re-
quired to hover, proceed vertically down
from the baseline and read 105% Q (wheel
height correction is not required for OGE
hover),

HEADWIND INFLUENCE ON MAXIMUM GROSS
WHIGHT FOR HOVERING.

The headwind influence on maximum gross weight
for hovering chart (figure A-9), provides a means
of computing the headwind influence on the maximum
gross weight that can be hovered at various wheel
heights. .

NOTE -

The chart depicts headwind influence on.
gross welght due to changes in power rg-
quired to hover. Welight correction for -
headwind less than 3 knots is negligible.

T.0O., 1H-3(C)E-~1
| .
Example Problem for Use of Headwind influence
on Maximum Gross Weight for Hovering Chart.

Given:
Gross welght 19, 700 pounds
Headwind 10 knots
Wheel height 30 feet

Determine:

Influence of 10-knot headwind on maxlrriu'm
gross weight to hover at 30-foot wheel ¢learance,

Solution: (Refer to figure A-9.)

1. Enter the chart for the 30-foot wheel clear-
ance graph at 19, 700 pounds gross weight on the
bhaseline,

2, Move vertically downward to the 3 knot
headwind line and follow the influence line to inter-
sect the 10 knot headwind line.

3. From this intersection, move downward to
the gross weight scale and read 20, 750 pounds.

HEADWIND INFLUENCE ON TORQUE REQUIRED
TO HOVER.

The headwind influence on torque required to hover
chart (fipure A-11), provides a means of computing
the headwind influence on the torque required to
hover at various wheel heights,

Example Problem for Use of Headwind Influence
onTorque Required to Hover Chart.

Given:
Torque 100%
Headwind - 10 knots
Wheel height 30 feet.
Determine:

. Influence of 10 knot headwind on tolque
required to hover at 30 foot wheel height.

Solution: (Refer to figure A<11,)

1, Enter the cha.rt at 30-foot wheel clearance
graph where the 100% torque line intersects the base-.
line.

2, From this intersection; follow the influence
line to intersect the 10 knot headwind line.

3. From t.his intersectton, move downward to the
torque scale and read 95.5% torque.

Change 2 A=b
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HEIGHT VELOCITY DIAGRAMS.

Figures A-12 and A-13 are plots of minimum heights '

versus speed for a safe single engine or autorotative
landing following failure of one or two engines. The
single engine height velocity curve is based upon
test points flown in low wind conditions at a mid CG
and 17,000 and 19, 500 pounds gross weight. The
points obtained at the knee of the curve (low speed,
low altitude) were simulated single engine failure
from a takeoff condition and the others from level
flight. The single engine height-velocity capabilities
of the helicopter, in the low speed range (0 to 24
knots), are a function of power remaining in the op-
erating engine and the weight of the helicopter. The
height-velocity capabilities in the high speed range
{24 knots to Vmax)} are less affected by power re- .
maining and weight, The low speed portion of the
H-V curve can be adjusted as a function of weight,
temperature, and altitude. This is done by sliding
the whole low speed portion of the H-V curve to the

- right until the part furthest to the right meets the
computed airspeed,

-EXAMPLE PROBLEM FOR USE OF HEIGHT vnocrrv
'ONE DIAGRAM - ENGINE FAILURE CHART.

. Given:

Gross weight 19, 700 pounds
Pressure altitude 2000 feet |
OAT 20°C
Determine:
Height velocity curve speed, _.
Solution

1 Enter bottom of chart at 19 700 pcunds gross
weight and move vertically to intersect the 2000-foot
pressure altitude line,

2. From this intersection, move horizontally to
the right to intersect the 20°C OAT line,

3. From this intersection, move downward to the
airspeed scale and read 26 KIAS.

4. Apply the 26 KIAS to the top portion of the
chart to determine the avoid area.

TAKEOFF CHARTS.

The takeoff charts (figure A-14 through A-19), each
for a particular type takeoff, provide the takeoff
distance required to clear a 50 foot obstacle at vari-
ous combinations of gross weight, excess power
margin, climb speed, and headwinds, The excess
power margin is an index of the difference between
the maximum power available at the 50 foot obstacle
and the power required to hover at a 3 foot wheel
height. (The numerical values on the charts are not
percent Q.) When operations are conducted within
the -region noted in the block on the upper right hand

A-B

corner,- excess power noted in the lefthand excess
power margin grid is reduced by the amount indicated
in the upper righthand block, and the takeoff distance
computed from that point. However, when the addi-
tional excess power margin block is on the right-
hand side of the chart, and operations are conducted
within that region, excess power noted in the left-
hand excess power margin grid is reduced by the
amount indicated in the upper right-hand block, and
the takeoff distance computed from that point. As
all the takeoff charts are used in a similar manner,
figure A-15, Distance to Clear a 50-Foot Obstacle -
Climb and Acceleration Takeoff - Two Engines, is
used for the example problem. ’

EXAMPLE PROBLEM FOR USE OF TAKEOFF CHARTS.

Given;
Gross weight 19, 700 pounds
Pressure altitude 2000 feet
OAT - 20°C
Climb out airepeed 60 KIAS
Headwinds | 10 knots
Determine

Takeoff distance to clear a 50 foot obstacle,
Solution:  (Refer to figure A-16.)

1. Apply the 60 KIAS to figure A-2, Airspeed
Calibration, to determine CAS so that true ‘airspeed
can be computed Enter chart at 60 KIAS, move up
to intersect the takeoff line, then move left to the -
CAB grid and read 45 kriots CAS,

2. Refer to figure A-1, Density Altitude, to com-
pute the true airspeed conversion factor.- Enter the
chart at 20°C OAT, inove up to intersect the 2000-
foot pressure altitude line, ther niove horizontally
to the right to read a conversion factor of 1. 045,
Multiplying 45 knots CAS X 1 045 = 47 KTAS. (Re-
tain this value )

3. Enter chart at 19, '700 pounds gross weight.

4, Move horizontally to intersect the 2000- foot
pressure altitude line. : )

8. From this 1ntersection move upward to inter—
sect the 20°C OAT line in the excess power margin
grid. .

6. From this 1ntersect10n, move horizontally to
the right to intersect the all other conditions deflec-
tor line, then move down to the climb out airspeed
baseline.

7. From the climb out airspeed baseline, follow
the influence line to intersect the 47 KTAS lme then
move down to the headwind baselme



8. From the headwind baseline, follow the influ-
ence line to the 10 knot headwind line, then move
down to the takeoff distance scale and read 440 feet.

CLIMB CHARTS.

The climb charts (figure A-20 through A-25) provide
a means of computing the time to climb, the horizon-
tal distance covered, the fuel consumed, and the
rate-of-climb for various gross weights. These
values are computed by applying the gross welghts
to various conditions of pressure altitude and tem-
perature. The fuel used does not include the fuel
used for warmup and takeoff. (Approximately 25
pounds for each T58-GE-5 engine.) Also included is
a climb speed achedule, based on a decrease of
approximately one knot indicated airspeed for every

" thousand feet increase in altitude, to provide the
climb speed for various pressure altitudes. A temp-
erature scale is also provided to relate the QAT at
various pressure altindes. The temper%ture geale
is either based on a warm day (0°C to 40°C) or a
cold day (-40°C to 0°C), for each serles of charts.
Figures A-20 (warm day) and A-21 (cold day) pro-
vide climb data for two-engine operation at military
power. Figures A-22 and A-23 provide data at
comparable conditions for one-engine operation.
Figures A-24 and A-25 provide climb data at com-
parable temperature conditions for tvm-engme opera~
tion at maximum continuous power.

NOTE

If OAT is 0°C, use the warm day charts, If
QAT is colder than -40°C, use values deter-
mined at -40°C,

‘NOTE

Best climb performance is obtained at a con-
stant 75 KTAS, The speed schedules on the
climb charts provide appropriate indicated
alrspeeds to maintain best climb performance.

EXAMPLE PROBLEM FOR USE OF CLIMB CHARTS.

Glven:
Gross welght 20, 750 pounds
Temperature (crulse) 18°C .
Pressure altitude : 3000 feet
(crulse)

Temperature (takeoff)  20°C

Pressure altitude 2000 feet
(takeoff) ;

Determine:

Rate-of-climb speed, rate-of-climb, time-to-

climb, fuel consumed, and horizontal distance cov=- "
ered to climb from 2000 feet to 3000 feet presaure
altitude at military power. : S
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Solution: (Refer to flgure A-20,}

Since takeoff 1s from above sea level, it will
be necessary to determine climb data from sea level
to 2000 feet pressure altitude and from sea level to
3000 feet pressure altltude., The difference between
the data neceassary to climb to both altitudes will
then be the data necessary to climb from 2000 feet
pressure altitude to 3000 feet pressure altitude,

1. Enter the chart at 20, 750 pounds gross weight.

2. From the intersection of the 20, 750-pound gross
welght line and the 3000-foot pressure altitude lines
in the time, distance, fuel, and rate-of-climb grids,
proceed horizontally to the left to the OAT baseline,
Follow the influence line in each grid to the 18°C
OAT line then proceed horizontally to the left to note
the following values:

Time to climb 2. 5 minutes

Distance covered 3. 0 nautical miles

Fuel congumed 686 pounds

Rate-of-climb 1?00 feet per min-
© ute :

3. Repeat the procedures outlined in step 3 using
the 2000-foot pressure altitude lines and 20°C OAT.
However, as 20°C OAT is the temperature baseline,
trace thr'ough the temperature grid to determine
climb data and note the following values: .

Time-to-climb 2.0 minutes

Distance covered 2.2 nautical miles

Fuel consumed | 45 pounds _

Rate-of-climb 1%00 feet per min-
ute

4, Subtract the climb data factors to determine
climb data to ¢limb from 2000 feet to 3000 feet pres-
sure altitude as follows:

Time to climb (2.5 - 2.0) = . 5 minutes

- Distance covered (3.0 - 2,2) = . 8 nautical
miles

Fuel consumed (66 45) 21 pounds

5. Enter the climb speed achedule at 2000 and
3000 fest pressure altltude and note the climb speeds,
When relited to the rate-of-climb data, note that the

‘initial rate-of-climb of: 11100ffpm a.t 2 KIAS decreas-

o5 t0:1000.fpm at, 71 KIA®, -~ .

EFERY £ R Y

senvi’él *emum'emms.

) The serviee ceﬂing charts (ﬂgures A-26 and A-27)

show the higheat alfitude ‘at which a rate-of-climb of
100: feet per minu{:e .can be a.ttained at a specific

.A-'_T;.
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gross weight and temperature, Figure A-26 reflects
the service ceiling for two-engine operation at maxi-
mum continuous power, and figure A-27 reflects the
service ceiling for one-engine operation at military
power, Since the service ceiling is affected by gross

weight, it can be raised by reducing the gross weight,

EXAMPLE PROBLEM FOR USE OF SERVICE CEILING
CHARTS.

Given:
Gross weight _ 19, 700 pounds
Terhperature ' 10°C
Determine:

Service ceiling,
Solution: (Refer to figure A-26.)
1. Enter chart at 19, 700 pounds gross weight,
2. Move vertically to intersect the 10°C OAT line.

3. From this Intersection, move horizontally to
the left and read 10, 500 feet, :

NOTE

Temperature lapse rate is not included in
the service ceiling charts, '

OAT ESTIMATION AT ALTITUDE.

To estimate the OAT at flight altitude, first determine
the OAT at the ground pressure altitude. Enter the
chart at the gross weight scale and move vertically
upward to intersect the ground pressure altitude.
Note the chart OAT value. If the ground QAT is high-
er than the OAT from the chart, service celling is
less than ground pressure altitude, If ground QAT

is lower than the chart QAT, proceed as follows:
Move vertically up the required gross welght line,
Reduce the ground OAT by 29 C for each 1000 ft that
you go above ground pressure altitude. The service
ceiling is found when the reduced ground OAT ig ap-
proximately equal to the chart QAT, The pressure
altitude where this occurs is the service celling.

CRUISE CHARTS.

The cruise charts (figures A-28 thraugh A-33) pro-
vide the means of computing cruise performance at
various outside air temperatures. Cruise perfor-
mance {8 computed by referencing the appropriate
cruige chart for the operating cutside air tempera-
ture and flight condition, then applying a gross weight
to pressure altitude and true alrspeed parameters to
determine specific fuel consumption and fuel flow,
The charts also contain a service ceiling line, op-
timum cruige altitude line, recommended cruise
speed baseline, and a maximum endurance line.
Maximum endurance is computed by decreasing true
airgpeed from the recommended crulse speed bage-
line,

A-8 Change 4

EXAMPLE PROBLEM FOR USE OF CRUISE CHARTS.

Given:

Gross weight 20,729 pounds

Pressure altitude 3000 feet

OAT 18°C
Determine:

Recommended airspeed and fuel flow and unit
range. :

Solution: (Refer to figure A-29))

1. Enter the chart on sheet 1 at 20, 729 pounds
gross weight and move vertically to intersect the
3000-foot pressure altitude line.

2. From thié intersection, move horizontally to
the right to the recommended cruise speed baseline
then down to the true airspeed scale and read 123
KTAS, .

3. Continue to move down to the alrspeed baseline
then follow the influence lines to a point that inter-
Sects the 3000-foot pressure altitude line,

4, From this intersection, move down to the air-
speed scale and read 117 KIAS.

5 From the intersection at the recommended
cruise speed baseline, move horizontally to the right
to the transfer scale and read 5,0, - .

6. Enter the transfer scale on sheet 2 at 5, 0 and
move horizontally to the right to intersect the 3000-
foot pressure altitude line, '

7. From this intersection, move-down to the unit
range scale and note a unit range of .10 NM/1b of

8. Continue to move down to intersect the true
‘alrspeed line, then move horizontally to the left and
note a fuel flow of 1240 Ibs/hr,

8. Determine fuel required for cruise by dividing
the distance by the unit range.

SINGLE ENGINE CAPABILITY CHART.

The single engine capability chart (figure A-34) il-
lustrates the gross weight capability to maintain
level flight at 70 KIAS for various pressure altitudes
and temperatures with one engine at military power,
The chart also portrays the indicated torque and

fuel flows associated with military pewer for the
various pressure altitudes .and temperatures, If con-
ditlons of gross weight, pressure altitude, and
temperature do not permit level flight at 70 KIAS, a
rate of descent grid is provided for estimating rate
of descent for actual flight conditions,



EXAMPLE PROBLEM FOR USE OF SINGLE ENGINE
" CAPABILITY CHART. :

Given:
Temperature _ 18°C
Pressure altitude 3000 feet
Gross weight 19, 879 pounds

Determine:

Gross weight capability to maintain level
flight at 70 KIAS and associated torque and fuel flow
values. If capability does not exist for given gross
weight,| determine the resulting rate of descent.

-

" Solution: (Refer to figure A-34.)

1. Enter the chart at 18°C OAT.

' fcmge T ALSA/(A
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2. Move vertically to the 3000 foot pressure alti-
tude line in the indicated torque grid.

3. From the intersection of the 18°C OAT line and
the 3000-foot pressure altitude line in the gross
welght, fuel flow, and indicated torque grids, move
horizontally to the left and note the following values:

Gross weight 19, 000 pounds
Fuel flow 745 pounds per hour
Torque 90%

4, As the aircraft gross weight is 19, 679 pounds,
and the gross weight capability to maintain level
flight is 19, 000 pounds, it is necessary to determine
the resulting rate-of-decent in the following manner:

5, From the intersection of the 18°C QAT and
3000-foot pressure altitude lines in the gross welght
grid, move horizontally to the right to the rate-of-
descent baseline.

6. From the baseline, follow the influence line up
to the 19, 679-pound gross weight line then move
downward to the rate-of-descent scale and read. 120
feet per minute, This indicates a rate of descent
will be realized at a gross welght of 19, 679 pounds
until the helicopter descends to a pressure altitude
where level ﬂight can be matnta.tned at 70 KIAS

| BLADE STALL CHART.

The function of the blade:stall chart (figire A-35} l&:
to provide a means of determining the speed at which
blade stall occurs under various altitude, rotor rpm,
gross welght, and angle of bank conditions.

EXAMPLE PROBLEM FOR ")SE OF BLADE STALL
CHART.

Given:
Pressure altitude 3000 feet
Temperature : - 18°C
Rotor speed 109% Np
Gross welght 19, 679 pdunds
Angle of bank 20 degrees
Determine; | . .

The indicated airspeed at which blade stall
' will oceur,

Solution' (Refer to figure A-35.)
1. Enter the chart at 3000 feet pressure altitude

2. Move horizontally to the rtght to intersect the
18°C QAT line
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3. From this intersection, move downward to the.
rotor speed baseline then follow the influence line to
intersect the 100% rotor speed line,

4. From this intersection, move downward to the
gross weight baseline then follow the influence line
to intersect the 19, 679 pound gross weight-line.

5. From this intersection, move downward to the
angle of bank baseline then follow the influence line
to intersect the 20-degree angle of bank line.

6. From this intersection, move downward to the
airspeed scale and read 110 KIAS,

MAXIMUM AIRSPEED AS LIMITED BY AD-
VANCING BLADE TIP MACH NUMBER CHART.

The maximum alrspeed ag limited by advancing
blade tip Mach number chart (figure A-36) provides
a means of computing the advancing blade tip Mach
number speed llmit, The speed limit is based on
unaccelerated level flight with various combinations
of pressure altitude, OAT, and rotor speed (N Y.

The maximum a.irspeed hmltatlon that should not be
exceeded is indicated on the chart,

EXAMPLE PROBLEM FOR USE OF THE MAXIMUN
AIRSPEED AS LIMITED BY ADVANCING BLADE TIP
MACH NUMBER CHART, -«

Given: j _ o
Pressure Altitude 3000 feet
Temperature o 18°C
Rotor Speed 103% Nr | ’

Determine:

The maximum airspeed hm;ted by blade tip
Mach number, .

Solution: (Refer to Figure A-36}
1. Enter the chart at 3000 feet pfé,ss;fe’ altitude.

2. Move horizontally to the rtght to mtersect the
189C OAT line. -

3. From this 1ntersect.ion, move. downward to the
rotor speed ba.seline, 103% Nr. '

4, From this 1nterseotlon mmv‘e downward to the
airspeed scale and read 180 KIAS._

MAXIMUM AIRSPEED CHART,

The funetion ofsthe. mafdmum airgpeed chart is to re-
flect the variation in maximum. airframe airspeed
due to variatiensdnvdenaity a.ltitude, gross weight,

and rotor speed (NI})




T.0. 1H-3(C)C-1

EXAMPLE PROBLEM FOR USE OF THE MAXIMUN
AIRSPEED CHART. - - R o

Given: _
' Density Altitude. - 4000 feet
-+ Gross Weight : _.20, 728 pounds_
Rotor Speed '103%.Nr | _
Determine: -

The maximum airframe airspeed limit.
Solution: (Refer to Figure A-37) .

1. Enter the chart at 4000 feet density altitude.

2, Move horizontally to intersect the_ 20, 729 gross

weight line. oo

3. From this 1ntersection,’ move downward to the
rotor speed baseline, :103% N... o :

4. Frpni this intersection move downward to.the .

airspeed scale and read 123 KIAS.
MISSION PLANNING. <

TAKEOFF AND LANDING DATA (TOLD) CARD. - - .

The TOLD card is designed to aid in mission pia.n-"
ning, - The back side of the TOLD card includes
space to enter either initial or enroute cruise infor-
mation-as desired, Use.of the.cruise information .
portion of the TOLD card is optional. , ;
Example Problem for Use of the TOLD Card in
Mission Planning. o ' -

The following discussion includes an example of L
mission planning, including the use of the TOLD
card and ctuige information. In additional to the

performance charts covered in this section, the pilot.

should refer to the following items and charts, as
required: :

1. Design maximum gross weiglit information in
Section I,

2. Center of Gravity Limltat’ions Chart,. figure
" 5-5, (used in conjunction with T. O, 1-1B-40, Manual
of Weight and Balance, T.Q. 1H-3(C)C-5).

3. Cargo Loadi‘ng Manual, T. Q. 1H-3(C)C-9 and
the load adjuster in Section IV, - - . -

4. Refer also to PREPARATION FOR FLIGHT,
Section 11, Mission, The following mission is as-
signed: S B

- Distance 200 nautical miles - -
‘ Pa,-yload Maximum .
Takeoff fleld eleva- 1000 feét
tion ‘

Landing field - 2000 feet-
elevation
Enroute altitude (to :-.

3000 feet
provide sufficient B
terrain clearance)

Usually one of the two following situations will deter- {
mine how to begin planning a mission:

1. Determine the mission weight, if a specific _
payload and/or range is given, and check that it'ig -
within the maximum weight limits for takeoff at the
given ambient-conditions. B

2. Determine the maximum takeotf welght condi=

tion and then adjust the payload and/or fuel, as
necessary, to accomplish the given mission,

NOTE
The weight limits for the landing site should
also be checked; however, this may not be
- necessary if conditions are more favorable
-than for takeoff. Coe e
NOTE

The sample problem 18 based on situation 2.-

- Weather Data — Departure.

: Température 20°C
Pressure altitude _“-U ?OOO-'féet
wind _10._;@8 o
- w.&h_or-bqfc_-* linﬁn’_uﬁﬁ. - .
-Tempe-rsitur.e» 24”0' .
‘Pressure altitude 2000 feet
Wind

10 lmots o

NoTE

In initia] flight planning, if weather at destination
is not available, estimatethe pregsure ajtitude
and apply the standardlapse ratebydecreas ing .
temperature 2°C for.each 10004eet increase in
altitude, Whenarriving at-asite for whichwea- .
ther was not available; recheck thetemperature
wsing the OATgage andestimate the pressure -
altitude for the landing site bysetting 29. 92
(correctedfor initial instpument error) in the
altimeter setting window.  Readthe pressure -
altitude shown on the altimeter:and correct for
estimated height abovethe ground whenthe check -
is made. For this sample problem » bothtemper-
ature and pressure altitude are estimated.
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Density Altitude.  Refer to density altitude chart

figure A-1,
Takeoff (20°C and 2000 3000 feet
feet pressure altitude)
Landing (24°C and 2000 3500 feet
feet pressure altitude)
Cruise (18°C and 3000 4000 feet

feet pressure altitude)
Operating Weight. ‘
Operating weight 12,768 pounds

Power Available. Refer to Power Available Chart
for Maximum Power figure A-3.

Torque available at 103%Q
takeoff
Torque available at 99%Q

landing site

Maximum Gross Weight.

Refer to Figure A-8, Maximum Gross Weight for
Hovering - Zero Wind - Two Engines. For purposes
* of this example, maximum gross weight is based on
the capability of the helicopter to hover with 30 feet
wheel clearance.

Maximum gross weight
for 30 feet hover at takeoff
gite

19, 700 pounds

Maximum gross weight
for 30 feet hover at
landing eite

19, 200 pounds

Torque Required to Hover for Takeoff.

Refer to figure A-9, Torque Required to Hover -
Zero Wind - Two Engines,

Torque required to
hover at takeoff
gross weight

100%Q

Mission Gross Weight and Torque loqulrod to
Hover.

For purposes of this example, the mission gross
weight for takeoff 1s either limited by the capability
to hover with a 30 feet wheel clearance at takeoff or
(after deducting fuel required for ¢limb and cruise)
the capability to hover at 30 feet wheel clearance at
the landing site.” To realize the effects of the 10-
knot headwind, it is necessary to apply the maximum
gross weight to hover (19, 700 pounds) to Figure A-8.
Headwind Influence on Maximum Gross Weight for
Hovering, to realize a mission gross welight of

20, 750 pounds. It is now necessary to reenter Fig-
ure A-10 (Torque Required to Hover) with the mis-
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sion groas weight of 20, 750 pounds and obtain a tor-
gque required to hover of 106%. When the torque re-
quired to hover (106% Q) is applied to Figure A-11,
Headwind Influence on Tor c?ue Required to Hover, a
torque requirement of 103% is realized to hover at
mission gross weight,

Mission gross weight
to hover at 30 feet
wheel ¢learance and
10 knot headwind at
takeoff site, i

20, 750 pounds

Torque required to 103% Q
hover mission gross

weight at 30 feet

wheel clearance and

10 knot headwind at

takeoff site,

Determining Fuel Required for Climb.

Determine the fuel required to climb from 2000 fest
pressure altitude to a erusing altitude of 3000 feet
pressure altitude by referencing figure A-20, Climb-
Military Power (0°C to 400C OAT) - Two Engmes

At a gross weight of 20, 750 pounds and a tempera-
ture of 20°0C, 21 pounds of fuel are required to .
climb from 2000 feet to 3000 feet pressure altitude,

Determining Fuel Required for Cruise. Refer to
Figure A-29,

Cruise (0°C to 20°C OAT), Two Englnes, to deter~
mine the cruise data at 3000 feet préessire altitude
and an initial cruise gross weight of 20, 729 pounds.
It 1s planned to cruise at the recommended cruise
speed reflected on the chart. The distance is com-
puted by subtracting the distance covered during
climb from the original distance {200 - ,8 - 199,2
nautical miles). When the cruise conditions are
applied to the chart, a unit range of . 10 nautical
miles per pound of fuel, a fuel flow of 1240 pounds
per hour and a true airspeed of 123 KTAS (117 KIAS)
is realized. The cruise fuel can now be computed
by dividing the distance by the unit range {199.2 +
.10 = 1992 pounds),

NOTE

This sample problem is based on no wind
conditions; therefore, to obtain fuel consumed
for cruise, distance is divided by unit range.
When wind conditions exist, TAS and ground
speed must be determined by using the pilot's
navigation computer. Determine the time for
mission by dividing distance by ground speed,
Determine fuel required for cruise by multi-
plying time by fuel consumption in pounds per
hour.

Total Puel Used.

Fuel used for wa.rmup

" 46 pounds
and takeoff :

Change 5

A-11
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" Fuel used for climb 21 pounds
Fuel used for cruise 1802 poﬁnds
Total fuel used 2059 pounds
Reserve 10% (2059 X 10%) 206 pounds
Total fuel 12265 pounds

NOTE

Ten percent fuel reserve wae used for this
sample problem: however, appropriate fuel

" reserve as required by current operating
Instructions should be used.

Determining Payload.
From the migsion gross weight, subtract the sum of

the operating weight and the fuel required. 20,750 -
(12,768 + 2265) = 6717 pounds payload.

Determining ;Alni_on' Gross \'Io_l_uhi-ql-‘l.qhdnm

Gross weight for landing is the takeoff gross welght

minus fue)] consumed (except reserve),
2059 = 18, 891 pounds.

Power Iloqulrod for Hovor at Landlng Orou
Weight. : -
Refer to fipure A-10, Torque Required to Hover -

Zero Wind - Two Engines, and figure A-11, Head-
wind Influence on Torgue Required to Hover.

20, -750 -

“
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Power required to hover at landing gross
weight 1s 72%Q.

Power Reserve for Landing.

Subtract power required from power available 99 - :

87 = 12%Q

: ~
Maximun Airspeed. Refer to figure A-87, Maxi-

mum Airspeed Chart

Maximum atrspeed at 103% N_, for takeoff and land-
ing

Maximum Airspeed. Refer to figure A-37 Maxi-
mum Airspeed Chart,

Maximum airgpeed at 103% Ny for takeoff 18 123
KIAS and 138, 5 KIAS for landing,

Topping Limits.
Refer to figure A-38, Topping Chart,

(
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SAMPLE TOLD CARD,

DATA TAKEOFF LANDING UNITS

FIELD ELEVATION 1000 . 2000 FT
'PRESSURE ALTITUDE 000 2000 : FT
FREE AIR TEMPERATURE 0 .. 24 °C o
WIND 10 10 KT/DEG
DENSITY ALTITUDE 3000 3500 FT
OPERATING WEIGHT 12,768 . . 12,768 LB
EXTRA CREW & EQUIPMENT ) . 0 LB
FUEL 2265 206 LB
PAYLOAD 5717 5717 1B
MISSION GROSS WEIGHT 20, 750 18691 1B
POWER AVAILABLE 103 S99 e
MAXIMUM GROSS WEIGHT 20,750 19, 800 : LB
WHEEL HEIGHT FOR HOVER ~ 75 30 FT
POWER REQUIRED — 103 87 _ pial
POWER RESERVE 0 12 %R
MAXIMUM AIRSPEED 123 138.5 KT
TOPPING LIMITS % Ng
e oC Ts
CRUISE INFORMATION:
PRESSURE ALTITUDE 3000 FT
TEMPERATURE — 18 c
DENSITY ALTITUDE “TI560 ' FT -
TORQUE 69 R
FUEL CONSUMPTION 1340 " LB/HR -
TAS 123 KT
CAS 117 N KT =
WIND 0 XT/DEG

GROUND SPEED S 123 . KT
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DENSITY ALTITUDE

£

Figure A-1. Density Altitude
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MAXIMUMPOWER A CONDITIONS:
' HOVER ZERO WIND
AVAILABLE ZERO AIRSPEED
ONE ENGINE FOR SHIELD ON OR OFF
MODEL ENGINE ’ MAXIMUM POWER
CH/HH-3E T58-GE-5 12
DATE: 15 APRIL 1971 .
DATA BASIS: ENG MFG SPEC E1094-A i
NO WIND TO 3 KNOTS WITH WIND or FORWARD FLIGHT
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Figure A-3, Maximum Power Available - 5-Minute Limit - One Engine
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i ' MILITARY POWER AVAILABLE

CONDITIONS:
HOVER ZERO WIND 7 ONE ENGINE
ZERO AIRSPEED :H MODEL ENGINE
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Figure A-4, Military Power Available - 30-Minute Limit - One Engine
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CONDITIONS: ' Y
ZERO AIRSPEED - ‘ _ INDICATED TORQUE
FOD SHIELD ON OR OFF VS FUELFLOW
(i
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CONDITIONS:
FORWARD FLIGHT
FOD SHIELD ON OR OFF
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AIRSPEED EFFECTS
ONPOWER AVAILABLE

AND FUELFLOW
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CH/HH-3E T58-GE~5
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CONDITIONS:

MAXIMUM GROSS {z ik EONER
WEIGHT FOR HOVERING ' FOD SHIELD ON OR OFF
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Figure A-21. Climb - Military Power (~-40°C to 0°C OAT) - Two Engines
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Figure A-28, Cruise (20°C to 40°C OAT) - Two Engines (Sheet 1 of 2)

A-42

9
8
7
.
5
4
3
2
1
Hhad : 0
6. 707 80 90 100 10 120 130 140 150
TRUE AIRSPEED ~KTS '
AIRSPEED BASE
HAUINE,
:_E‘ ¥ Fi
' :
7 Fi "
‘ab N . o
. o TEI1TT T
e FHEAT
t AR fAEm —
14 b 2 LU LT L1t
: AT A mE -
Vg ol J ¥ a 5
f A 7 A
' 7T AT M AR
Sy :ﬂf
/s s am -+
7 5:5'543; £
f ot =+
L wd 7]
T T
s, 120
I ¥ e g::
: cH
<4
- I |
40 B0 90 10 Hl0 120 130 140 150

TRANSFER SCALE



T.0. 1H-3(C)C-1

CONDITIONS:

103% N, I :
ZERO WIND ' e cuu"f o
FOD SHIELD ON OR OFF OAT BETWEEN 20°C AND 40°C
: TWO ENGINES
MODEL ENGINE
: CH/HH-IE T58-GE-5

DATE: 15 APRIL 1971
DATA BASIS: FLIGHT TEST (AIR FORCE)

9 |
a
"4
8 v
7
Q« ” > ’a
O
3 s \QQ 4 »
< (4
3] i 2
b \50 P4
w5 S A ana H
b Lol
z Qg' ‘)(& A o
< ';b - I 1Y
[+ 4 4 Q:D s
-
QQ' | ":b]
3 ) :
s -' -
: A
2 4‘ il » “l\b .\%--’
» -
-
1
A {
“
0 et

L4 05 06 07 .08 .09 L0 .11 d2 0 13 4 A3 .18 "

UNIT RANGE ~NM/LB

8¢ b ]
NG

1 K] Ay
- 6 . - o R *04\
X (1] N ~ - 4/4,
fl 14 };,J'p8$

N : Jp -+ S0

§ . o N }‘?%_‘__ ‘\.4'].
2 | e 7 (7] J'!

12 PN D i
x v ,fo Iy
9 00

TS IS

=10 e T
w . )
E )o i =

8 qa'nh - - - ..-

- -
-
[ - - -
. - i -
$ 17056.2 (C3
4 1T 11 1 } 11 -q 56.2 (C3)

Figure A~28. Cruise (20°C to 40°C OAT) - Two Engines (Sheet 2 of 2)
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Figure A-30. Cruise (-20°C to 0°C OAT) - Two Engines (Sheet 2 of 2)
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Figure A-31. Cruise (-40°C to -20°C OAT) - Two Engines (Sheet 2 of 2)
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Figure A-32. Cruise (20 C to 40°C OAT) - One Engine (Sheet 1 of 2)
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