





Appendix 1

GENERAL INFORMATION.

The information in this Appendlx is presented to assist
the operating personnel in a better understanding of
the performance capabilities and limitations of the ait-
craft, The objective of the Appendix is to provide spe-
cific performance values in graphical form covering
all reasonable conditions under which the aircraft will
be operated to enable the operating personnel to utilize
the .aircraft efficiently.

DISCUSSION OF CHARTS.

The performance charts are based on data obtained
during flight tests.

. The takeoff charts are presented in such a manner that

the performance may be determined for any set of

‘atmospheric conditions. The climb data are presented

for Standard Day and Army Hot Day atmospheric
conditions, Range performance may be determined for
any atmospheric temperature condition by considering
the altitude specified in the chares to be density altitude.

The performance charts are identified according to

- their type and condition of operation by colored page

borders conforming to the following code:

Normal Operation.........c..coouvevrrrccocecrccccarm. Neutral
Emergency Operation ............oooimreie Red

ATMOSPHERIC DATA.

The followmg charts of atmospheric data are included
to aid in the use of this Appendix.
Temperature Correction for Compressibility
Density Altitude Chart
Standard Altitude Table
Psychrometric Chart

The Temperature Correction for Compressibility chart
(figure Al-1) is important for cruise speeds at high
altitudes when  determining true airspeed. Careful
navigation requires that the indicated temperature be
corrected for compressibility in order to obtain 1/7/r
accurately. A sample problem on the chart illustrates
its use. The corrected value of OAT is used to enter
the Density Altitude Chart (figure A1-2).

A sample problem on the Density Alritude Chart shows
how density altitude and the quantity 1/7\/o are ob-
tained from the pressure altitude and corrected outside
air temperature. Values of sigma (o), the density ratio
of ambient air to standard sea level air, are tabulated
for thousands of feet of altitude in the Standard Alti-
tude Table (figure A1-3) and 1/7/¢ for hundreds of
feet of altitude (figure Al-3, sheet 2). The value /o
is chiefly used in obtaining the true airspeed (TAS)
from equivalent airspeed (EAS) by the relationship,
TAS = EAS X 1/\/v.

The Psychrometric Chart (figure Al-4) graphically re-
lates the various measures of water vapor in the atmos-
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phere. This chart is valuable primarily in obtaining
specific humidity from the dew pomt and pressute
altitude. The specxﬁc humidity is the measure of
humidity used in determining takeoff performance.
Although it is the dew point which is commonly
furnished the pilot, occasionally humidity may be
available as wet and dry bulb temperatures, and less
often, as relative humidity. To meert all such situations
the psychrometric chart provndes a means of convert-
mg any of these variables into specific humidity. Direc- -
tions for usmg the psychrometric chart and a sample
problem are given on the chart itself.

AIRSPEED AND ALTIMETER CALIBRATION.

The Airspeed Position Error Correction charts (fig-
ures Al1-5 and A1-6) and the Altimeter Position Error
Correction charts (figures A1-7 through A1-10} are pre-
sented for use with aircraft with or without radome
nose installation, in the clean configuration or with
40 degrees flaps and landing gear down.

The Calibrated Airspeed Correction for Compressibil-
ity chart (figure A1-11) is used to determine equivalent
airspeed from calibrated airspeed. This is illustrated
by a sample problem on the chart..

The Mph-Knots Conversion Chart (figure A1-12) is also
provided to facilitate use of speed data given or needed
in miles per hour,

AIRSPEED TERMINOLOGY.

Airspeed terminology used in this Appendix is de-
fined as follows:

Term Abbreviation Definition

Indicated Airspeed IAS  *Airspeed indicator

reading uncorrected.

Calibrated Airspeed CAS  Indicated airspeed cor-

rected for position error. -
Calibrated airspeed cor-
rected for compressibility.
TAS = EAS X 1/v/e

Equivalent Airspeed EAS

True Airspeed TAS

*IAS is used in this Appendix as though the mechanical
error in the instrument is zero.

All airspeed data of 1mportance in takeoff and landing
procedures are shown in this Appendxx as indicated
airspeed (IAS). IAS for the ground run is based on an -
estimated position error equal to zero. Since all cruise
and climb data is given in CAS, the airspeed position
error charts are included to obtain the corresponding
IAS. The Characteristic Takeoff Speeds charts (fig-
ure A3-11) and Characteristic Landing Speeds chart
(figure AG-2) give IAS based on the inflight calibra-
tions, The charts of Takeoff Performance Ground Run
and Refusal Speed for the ground run (figures A3-2
and A3-6) give IAS based on negligible ground run
position error,
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TEMPERATURE CORRECTION FOR COMPRESSIBILITY

MODEL: €-34 AND R3D Note:
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DENSITY ALTITUDE (1000 FEET}

DENSITY ALTITUDE CHART

SAMPLE PROBLEM:
A. OUTSIDE AIR TEMPERATURE — 25°C

8. PRE5SSURE ALTITUDE == 1500 FEET
C, 1
- 1,045
Vo

D. DENSITY ALTITUDE — 3000 FEET

" sunammn

wdl) —20 ¢ 20 40 40 80 100 120 140
OUTSIDE AR TEMPERATURE — *F (IN FREE AIR)

Al-4

Figure Al-2. Density Altitude Chart (Sheet 1 of 2)
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Figure A1-2. Density Altitude Chart (Sheet 2 of 2)
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ICAO STANDARD ALTITUDE TABLE
STANDARD $. L. CONDITIONS: . . CONVERSION FACTORS:
Temparature = 15°C (39°F) 1in. Hg = 70.727 Ib/sq. f1.
Pressure = 29.92) in. Hg (2116216 Ib/aq. f1.) 1in, = 0.49116 b/sq.in.
Density = 0023769 slugs/cu. ft. 1 Knot = 1.157 mph
Speed of sound = 1114.89 fi/sec. (661.7 knots) T Knot = 1.688 f1. sec,
Density Speed of Pressure
Altitude Ratio 1 Temperature Sonund Pressure Rario
Feet P Vo °C °F (Knois) In. Hg A
0 1.600 . 10000 15.000 . 59.000 661.7 -29.921- 1.0000
1000 9711 1.0148 EE 13.019 55.434 659.5 - 28,856 ; 9644
2000 9428 1.0299 11,038 51.868 - - 657.2 27.821 - . . 9298
3000 9151 : 1.0454 9.056 . 48.302 - 6549 . 26.817. ) 8962
4000 - .8881 1.0611. 7.076 .. 44735 6526 - - 25.842 8637
5000 8617 1.077% 5.094 41.169 T6503. . . 24,896 .- .8320
6000 8359 ©-1.0938 . 3113 37.603 . 6487 . 23978 - 8014
7000 8106 . L1107 1.132 34.037 645.6 123.088 : 7716
8000 7860 1.1279 — 0.850 “ 30471 643.3 . 22225 7428
9000 7620 1.14%6 — 2831 26.905 6409 . 21388 - 7148
10,000 7385 11637 - 4812 /23338 638.6 - 20577 ‘ 6877
11,000 7155 - 1.1822 — 6.793 . 19772 6362 0 19,791 6614
12,000 6932 1.2011 - — B.774 : 16.206 .. 6339 19.029 . 6360
13,000 6713 _ 1.220% —10.756 o 12.,640- .. 6315 . 18,292 | 6113
14,000 6500 - 1,2403 ~12.737 9074 T, 6290 - 10577 K 5875
15,000 6292 12606 -14.718 - 5.508 6266 16.886 5643
16,000 6090 1.2815 . —16.699 1.941 - 624.2 .. 16216 .5420
17,000 5892 13028 —18.680 — 1.625 - 621.8 15.569 ‘ 5203
18,000 5699 1.3246 —20.662 - - 5191 6194 14.942 - 4994
19,000 5511 '1.3470 ~22.643 — 8.757. . 617.0 . 14336 4791
20,000 5328 1.3700. —24.624 . —12.323 . 6146 - . 13,750 - 4595
21,000 - 5150 13935 -26.60% - —15.889 C6121 13188 0 4406
22,000 4976 ’ 1.4176 . —28.587 —~19.456 . - 605.6 -, 12,636 ¢ 4223
23,000 4800 1.4424 ‘ —30.568 —23.022 . 607.1 . 12,107 . - 4046
24,000 4642 14678 —32.549 . —26588 6046 CTS9T - 3876
25,000 4481 ©- 14938 0 . —=34530 . .. ~30.154 L6021 - 11103+ 3711
26,000 4328 1.5206 S=3651 0 0 33720 - 8996 - 1627 - - .- .3552
27,000 4173 1.5480 ~38.492 © 37286 w5971 . - 10,168 ' 3398
28,000 4025 15762 —40.474 ' —40.852 5046 . - 9728 3250
29,000 .3881 - 1.6052° 42,455 44,419 - . . 592.1 . . 9297 . L3107
30,000 3741 - 1.6349 T 44436 - —47.985 - - 5895 - 8.885 2970
31,000 .3605 .- L6654 - —46.417 . —51.551 - 5869 . 8,488 ©o...2837
32,000 3473 . 1.6968 —48.398 —55.117 584.4 L8106 0 2709
33,000 3345 1.7291 —50.379 —58.683 - 581.8 7.737 2586
34,000 3220 17623 —52.361 —62.249 _ 3192 7.382 2467
35,000 3099 1.7964 —54,342 - —65.816 576.6 7.041 ° 2353
36,000 ..2981 1.8315 ~56.323 -~69.382 - .574.0 6.712 2243 5
36,089 2971 :1.8347 —56.500 ~69.700 . - 5737 7 6.683 - 2234
37,000 ,2843 1.8753 i -—56.500 —69.700 573.7 .. 6397 ; 2138
38,000 2710 1.9209 ~56.500 —69.700. - 5737 6097 2038
39,000 2583 - 19677 - 56,500 - C=O9700 - 8FRT ’ 5811 - 1942
40,000 12462 - 20058 —56.500 . —69.700 o573 5538 1851
41,000 2346 20645 CL56,500 0 Y L69.700 YT IST7RT 5.278 1764
42,000 2236 2.1148 —56.500 —69.700 573.7 5.030 1681
43,000 2131 2.1662 —56,500 —69.700 573.7 4.794 ) .1602
44,000 2031 22189 —56.500 —69.700 573.7 : 4.569 1527
45,000 1936 22728 —56.500 -G9.700 573.7 4.355% 1455

" Figore AI-3, ICAO Standard Altitude Table (Sheet 1 of 2) _
Al-6 "~ Changed 15 March 1961
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ICAO STANDARD ALTITUDE TABLE
ALTITUDE IN 100-FOOT INI:I_IIMINTS AND
. o
Altitade 1 Altitude 1 Altitude 1 C Abtitude 1 Altitude 1
Feet N Feet N Foet VT Feet oo Feet VT
100 1.0014 6100 1.0954 12100 1.2031 18100 1.3267 24100 1.4706
200 1.0029 6200 1.0971 12200 1.2030 18200 1.3292 24200 1.4732
300 1.0044 - 6300 1.0988 © 12300 1.2070 18300 1.3314 24300 1.4758
400 1.0059 6400 1.1005 12400 12089 18400 1.3337 24400 1.4784
500 1.0074 6500 1.1022 12500 1.2109 18500 1.3360 24500 14810
600 1.0088 6600 1,1039 12600 12128 18600 1.3382 24600 1.4836
700 - 10103 - 6700 1.1056 12700 1.2147 18700 1.3405 24700 1.4862
800 1.0118 6800 1.1073 12800 1.2167 18800 1.3427 24800 1.4888
9200 1.0133 6900 1.1090 12900 1.2186 18900 1.3450 24900 1.4914
1000 1.0148 7000 1.1107 13000 1.2206 19000 1.3473 25000 1.4940
1100 1.0163 7100 1.1124 13100 1.2225 19100 1.3493 25100 1.4966
1200 1.0178 . 7200 L1 13200 1.2245 19200 1.3518 25200 1.4993
1300 1.0193 7300 1.1158 13300 1.2265 19300 1.3541 25300 1.5020
1400 1.0208 7400 11176 13400 1.2285 19400 1.3564 25400  1.5047
1500 1.0223 7500 1.1193 13500 1.2305 19500 1.3587 25500 1.5074
1600 1.0238 7600 1.1210 13600 1.2324 19600 1.3609 25600 15111
1700 1.0253 7700 11228 13700 1.2337 19700 1.3632 25700 1.5128
1800 . 1.0268 7800 1.1245 13800 1.2364 19800 1.3655 25800 1.5155
1900 1.0283 7900 1.1262 13900 1.2385 19900 1.3678 25900 1.5182
2000 1.0299 8000 1.1280 14000 1.2404 © 20000 1.3701 26000 1.5200
2100 1.0314 8100 1.1297 14100 1.2424 20100 1.3724 26100 1.5236
2200 1.0329 8200 1.1315 14200 1.2444 20200 1.3748 26200 1.5264
2300 1.0344 8300 1.1332 14300 1.2465 20300 1.3771 26300 1.5291
2400 1.0360 8400 1.1350 14400 1.2495 20400 1.3795 26400 1.5319
2500 1.0375 8500 1.1368 14500 1.2506 20500 1.3819 26500 1.5346
2600 1.0390 8600  1.138% 14600 1.3526 20600 1.3842 26600 1.5374
2700 1.0406 8700 11403 . 14700 1.2546 - 20700 1.3866 26700 1.5401
2800 1.0421 8800 11420 14800 1.2567 20800 1.3889 26806 1.5429
2900 1.0436 8900 - 11438 14900 1.2587 20900 1.3913 26900 1.5456
3000 1.0454 9000 1.1456 15000 1.2608 21000 1.3937 27000 1.5484
3100 1.0469 9100 1.1474 15100 1.2628 21100 1.3961 27100 1.5512
3200 ©  1.0485 9200 1.1492 15200 1.2649 21200 1.3985 27200 15540
3300 1.0501 - 9300 1.1510 15300  1.2670 21300 1.4000 27300 15569
3400 1.0516 9400 1.1528 15400 - 1.2691 21400 1.4033 ' 27400 1.5597
3500 1.0531 9500 1.1546 15500 12712 21500 1.4068 27500 1.5626
3600 1.0548 9600 1.1564 15600 1.2732 21600 1.4082 27600 1.5654
3700 1.0563 9700 1.1582 15700 1.2753 21700 1.4106 27700 1.5682
- 3800 1.0579 9800 1.1600 13800 1.2774 21800 1.4130 27800 1.5711
3900 1.0595 9900 1.1618 15900 1.2795 21900 1.4154 27900 1.5739
4000 10611 10000 1.1637 16000 1.2816 22000 1.4179 "28000 1.5768
4100 1.0627 10100 1.1655 16100 1.2837 22100 1.4203 28100 . 1,5796
4200 1.0643 10200 1.1674 T 16200 1.2858. 22200 1.4228 28200 15825
4300 1.0659 10300 1.1692 T 16300 - 1.2879 22300 © 1.4253 . 28300 1.5854
4400 1.0675 10400 11711 . 164000 1.2901 . " 22400 1.4277 28400 1.5883
4500 1.0692 10500 1.1729 © 16500 1.2922 22500 1.4302 28500 1.5912
4600 - 1.0707 10600 1,1748 16600 . 1,2943 22600 1.4327 28600 1.5940
4700 1.0724 10700 11756 16700 1.2965 22700 1.4351 28700 1.5969
© 4800 1.0740 10800 1.1765 16800 1.2986 22800 1.4376 28800  "1.590%
4900 1.0756 10900 1.1803 CUO16900 1.3007 22900 1.4401 28900 1.6027
5000 1.0773 11000 1.1822 17000 13029 23000 1.4426 29000 1.6056
5100 1.0789 11100 1.1841 17100 1.3050 23100 1.4451 29100 1.6085
. 5200 1.0806 11200 1.1860 17200 1.3072 . 23200 14477 © 29200 16115
5300 1.0822 11300 1.1879 17300 1.3094 23300 1.4502 - 29300 1.6144
5400 1.0839 11400 1.1898 17400 1.3116 23400 1.4528 29400 1.6174
5500 1.0855 11500, 1.1917 17500 1.3138 23500 1.4553 29500 1.6204
5600 10872 11600 1.1926 17600 1.3159 23600 1.4579 29600 1.6233 |
5700 1.0888 11700 1,1955 17700 13181 23700 1.4604 29700 1.6263
5800 1.0901 11800 1.1974 17800 1.3203 23800 1.4630 29800 1.6292
5900 1.0921 11900 1.1993 17900 = 1.3225 23900 1.4656 29900 1.6322°
6000 L0938 12000 1.2012 18000 1.3247 24000 1.4681 : 30000 1.6352. .

Figure Al-S. 1CAO Standard Altlu.gde- Table (Sheet 2 of 2)
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AIRSPEED POSITION ERROR CORRECTION
WITH RADOME NOSE
INSTRUMENT ERROR NOT INCLUDED
MODEL:C-54 AND R5D iAS + CORE = CAS NOTE: ENGINE(S): (4) R2000D-4
CAS — CORE = JAS Add position correction to
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DATA AS OF: 1 JANUARY 1956 FUEL GRADE: 100/130

Figure A1.5. Airspeed Position Error Correction ' |
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AIRSPEED POSITION ERROR CORRECTION
WITHOUT RADOME NOSE
INSTRUMENT ERROR NOT INCLUDED

MODEL: ¢-54 AND R5D : 1A ‘CAS . ENGINE(S): (4] R2000-4
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INDICATED AIRSPEED (MPH)

BASED OM: FLIGHT TEST DATA
DATA AS OF: 1 JANUARY 1956 FUEL GRADE: 100/130

ng.re Al-6. Airspeed Position Error Correction — No Radome Nose

Al.10 Chenged 15 March 1961
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ENGINE DATA.

DISCUSSION OF CHARTS.

Power plant characteristics are presented in the Engine
Calibration Curves (figures A2-2 through A2-5) for the
“no ram” condition. All data are based on engines
having PD-12F13 carburetors. Recommended rpm and
manifold pressure settings for desired cruising powers
are given on the specific range graphs. These settings
are based on standard atmospheric conditions.

Manifold Absolute Pressure {(MAP) is intake manifold
pressure given in inches of mercury absolute (based on
zero pressure),

All performance charts specify engine operation with
Auto-Rich or Auto-Lean, with a fuel grade of 100/130.

All flighe performance is based on the carburetor air
lever being in the COLD position. If carburetor heat is
applied at constant manifold pressure, engine power
will be decreased at constant manifold pressure because
of the higher carburetor air temperature. In addition,
the normal air induction system is partially restricted
and the carburetor air is taken from a Iocation behind
the cylinders. This air, having passed over the engine
section, has less ram energy remaining, so that lower
manifold pressures will be obtained with & fixed
throttle setting.

The power losses attributable to atmospheric condi-
tions may be estimated. The effect of temperature on
brake horsepower can be approximated by the follow-
ing equations:

bhEM _ ] T, For part throttle constant
- Tntd

bhpT, manifold pressure operatian.

bhpig T,
—_—1 il I .
bhpT, .\/ T For full throttle operation.

Where T, and T, are absolute temperature,

Absolute temperature — ambient temperature
(degrees centigrade) 4 273.

The following rules of thumb may be used to quickly
approximate the effect of temperature on power:

1. For part throttle constant manifold pressure
operation, 2 10°C temperature increase above standard
results in approximately 1.7 percent power loss. Simi-
larly, 10°C temperature decrease below standard results
in approximately 1.7 percent power gain.

2. For full throttle operation, a 10°C temperature
increase above standard results in approximately 3.5
percent power loss. Similarly, a 10°C temperature
decrease below standard results in approximately 3.5
percent power gain.

A2-2
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3. The variation in manifold pressure with tem-
perature in order to maintain constant power is
approximately 1% inch Hg increase for every 10°C
above standard. In order to maintain constant power
for cold day cruise operation, the manifold pressure
should be decreased approximately 14 inch Hg for every
10°C below standard OAT. During takeoff under cold
temperature conditions, when overpowering is possible,
reduce manifold pressure approximately 1.0 inch Hg
for every 10°C below standard OAT.

CAT Absolute Temp.
Std. Absolute Temp.

The effect of humidity on engine power output is as
follows:

MAP‘-(m- = MAPM(I

1. Effective pressure and density altitudes are in-
creased because of the presence of vapor pressure.

2. Fuel-air ratio is increased because fuel is metered
on total flow through the venturi, and the total flow
includes water vapor as well as air.

3. The thermal efficiency of the combustion process
is reduced because of the presence of water vapor. The
effect of humidity on power output for takeoff is shown
on the following plot:

977 — — — —

Percent
loss in

f
|
|
bhp |
{
|

o -
Specific Humidity 03

4. For cruise operation, the bhp loss associated with
humidity is normally cancelled out by the gain in bhp
due to increased ram effect with airspeed; therefore,
although the engine calibration charts are labeled
Zero Ram, datz obtained will approximate actual
performance,

Note

On all c¢harts in this Appendix, the
term METO (Maximum Except Take-
off) is substituted for normal rated
power and the term MAXIMUM for
takeoff power,

POWER SETTINGS.

Various permissible combinations of manifold pres-
sure, rpm, and blower settings for pressure altitudes
from sea level to 20,000 feet and carburetor air tem-
peratures from —20°C to 20°C are presented in the

Changed 15 March 1961
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constant cruise power settings charts (figures A2-1

. through A2-1H), the METO power settings chart

(figure A2-1]}, and the climb power settings chart
(figure A2-1K)., The constant cruise power settings
charts are based on auto lean operation and the METO
power settings and climb power settings charts are
based on auto rich operation. Resultant bmep, and
resultant fuel flow in pounds per hour for one engine
and for four engines are also indicated on the charts.

ENGINE CALIBRATION CURVES.

The Engine Calibration curves (figures A2-2 through
A2-5) are. presented ih facing pairs of charts, which
together provide the information necessary to deter-
mine both the engine power limits and the engine
power settings for a range of powers up to the allow-
able limits. A pair of charts is included for each of
four engine conditions:

Auto-Rich — Low Blower
Auto-Rich — High Blower
Auto-Lean - Low Blower

Auto-Lean — High Blower

These charts are the basis for takeoff, climb, and cruise
data shown throughout this Appendix. They are in-
tended to provide a graphic presentation of the two
types of engine power limitations, those imposed by
the engine manufacturer to prevent detonation and
other effects of overboosting, and those due to the
decreasing density of air with increasing altitude. From
these charts, manifold pressure and rpm settings for
desired brake horsepowers within the particular limit-
ing bmep envelope are easily found in the event the
required power and altitude conditions are not covered
in the specific range or climb portion of this Appendix,

The first chart of each pair (sheet 1) shows the variation
of bhp with MAP for several rpm’s when maintzining
a fixed altitude, while the second chart (sheet 2) shows
the variation of bhp and MAP with altitude for several
rpm’s whefi maintaining full throttle. On both charts,
the upper end of each rpm line is terminated at the
bhp limit for that rpm. Sheet 2 shows the pressure
altitude at which this bhp limit is obtained with full

Changed 13 March 1981
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throttle; this altitude is known as the critical altitude
for that particular rpm, blower ratio, mixture setting
and atmospheric condition.

On sheet 2, the full throctle line extending from the
critical altitude towards higher altitudes, together
with the imaginary part throttle line extending from
the critical altitude down to sea level (at constant
bhp) forms the limiting power envelope for that rpm.
To determine the tpm and MAP required to develop
a given bhp at a given altitude, it is necessary to deter-
mine the rpm whose limiting power envelope passes
through that bhp-altitude point; this will be the mini-
mum rpm required to develop the required power. In
the event the bhp-altitude point falls on the full
throttle segment of the limiting power envelope, the
MAP may be read directly from the graph. However,
if it falls on che imaginary part-throttle segment of the
limiting power envelope, or if it is desirable to use an
rpm higher than the minimum, the MAP cannot be
read directly from the graph. Instead, a line parallel
to the guide lines showing the variation of brake
horsepower with altitude for constant rpm and mani-
fold pressure must be drawn through the bhp-altitude
point and extended to the reference altitude at the left
edge of the graph (sea level for low blower graphs and
10,000 feet altitude for high blower graphs). Note the
value of bhp at this altitude. .

Sheet 1 should then be entered at the bhp noted pre-

viously and the MAP for the desired rpm can be read

from the scale at the bottom of the graph, Furthermore,
the MAP for the same bhp at any higher rpm can also
be read. ‘

The values of MAP shown on both charts are based on
standard atmospheric conditions. For temperatures
above standard, the maximum and METO power MAP
limits remain unchanged. However, for climb powers
and cruise powers the MAP may be increased 0.5 inches
of Hg for each 10°C that the CAT. is above standard.

For temperatures below standard, the maximum power
MAP limit should be reduced 1 inch of Hg for each
10°C that the CAT. is below standard. For climb i
powers and cruise powers, the MAP should be reduced
0.5 inches of Hg for each 10°C below standard.’
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CONSTANT CRUISE POWER SETTINGS
- 400 BRAKE HORSEPOWER PER ENGINE—

4

AUTO LEAN ‘
MODEL: C-54 AND R3D ENGINE(S): (4) R2000-4 AND -9M2
- PRESSURE MANIFOLD ‘PRESSURE (IN. Hg) AT FURL /';';gw
. ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM . BLOWER BMEP
AFEED - —20° —10° 0 +10° +20° (PSD . PER ENG 4 ENG
20,000
19,000
18,000
17,000
16,000
15,000
14,000
13,000
12,000
11,000
10,000 225 21.0 s 240 24.5 1600 Low ) 180 720
9,000 227 n2 237 242 2.7
8,000 229 234 239 244 249
7,000 23.1 236 24.1 24.6 251
6,000 233 238 243 24.8 25.3
5,000 235 24.0 245 25.0 255
4,000 238 24.3 248 253 5.8
3,000 240 245 250 255 260
2,000 24.2 24.7 252 257 262
1,000 24.4 249 254 %9 264
SEA LEVEL 247 25.2 257 26.2 26.7

BASED ON: RLIGHT TEST DATA
DATA AS OF: 2 MARCH 1959

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL
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. CONSTANT CRUISE POWER SETTINGS
450 BRAKE HORSEPOWER PER ENGINE—

AUTO LEAN
MODEL: C-54 AND R3D ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT i
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER AMEP
{FEEN —20° —wr | o | +410° +120° (Psh PER ENG 4 ENG
20,000
19,000
18,000
17,000
16,000
15,000
14,000
13,000
12,000
11,000
10,000 246 25.1 5.6 261 255 1700 LOW 105 202 806
9,000 248 23 268 263 268 1600 LOW T 198 ™2
8,000 %0 255 260 2.5 270
7,000 2522 %7 262 2.7 272
6,000 254 259 264 269 274
5,000 256 26.1 266 271 27.6
4,000 2.8 263 268 2773 7.8
3,000 260 265 27.0 275 280
2,000 2.3 238 27.3 778 28.3
1,000 266 27,1 274 28 286
SEA LEVEL 268 273 278 %3 208

BASED ON: FLIGHT TEST DATA
DATA AS-OF: 2 MARCH 1959

r

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL
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CONSTANT CRUISE POWER SETTINGS
500 BRAKE HORSEPOWER PER ENGINE—
AUTO LEAN _

MODEL: C-34 AND R3D ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT FUEL FLow
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER BMEP LB/HR

{Feen —20° | —10° 0° | 4100 | 420° (Psh PER ENG 4 ENG
20,000
19,000 F.T.
18,000 216 ET.
17,000 217 222 FT.
18,000 225 222 27 F.T.
15,000 22,6 F.I. :
14,000 2.6 24.0 2000 LoW 99 233 930
13,000 238 242 NI 249 1900 LOW 104 228 9t
12,000 250 255 249 254 2.1
11,000 252 257 26.2 256 26.1 1800 Low 1o 24 894
10,000 267 %9 264 269 263
9,000 269 27.4 265 270 2.5 1700 LoW s 220 879
8,000 27,1 7.6 20.1 | 272 77
7,000 272 777 282 w7 | e
6,000 274 279 28.4 289 29.4 1600 LOW 124 218 g64
5,000 276 20.1 20.6 2.1 296
4,000 278 283 20.8 293 29.8
3,000 28.0 285 290 295 300
2,000 283 20.8 293 298 30.3
1,000 285 29.0 295 30,0 205
SEA LEVEL 287 29.2 297 30.2 307
BASED ON: FLIGHT TEST DATA FUEL GRADE: 100,130
DATA AS OF: 2 MARCH 1959 FUEL DENSITY: 6.0 LB/GAL
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o CONSTANT CRUISE POWER SETTINGS
8 550 BRAKE HORSEPOWER PER ENGINE—
2 AUTO LEAN
-4 MODEL: C-54 AND RS5D ENGINE(S): (4) R2000-4 AND-9M2
i
» PRESSURE MANIFOLD PRESSURE (IN. Hg) AT FUEL ROW
z ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER BMEP LB/HR
g (FEED) —20° —o° | o F10° Fao° tpsh PER ENG 4 ENG
: 20,000 26.1 259 26.4 26.2 26,7 2100 HIGH 104 264 1056
E 19,000 26.2 2.7 265 220 N 28
18,000 263 268 213 270 21.5 2000 HIGH 109 259 1034
17,000 273 269 27.4 21.9 \\ 27.6
16,000 ' 23.4 ] | 219 28.4 | 28.0 28.5 1900 HIGH HS 254 1015
15,000 235 240 28.6 %0 N 86
14,000 25 | 24.2 24.7 29.2 29.7 1800 HIGH 121 249 994
- 13,000 25.5 \ 25.1 k 248 253 29.8 S
a
€ 12,000 25.7 262 ﬁ 267 L 254 269 2000 LOW 109 750 7000 -
[ ] A
» 11,000 269 264 26.9 ] 264 269 1900 Low 15 245 980 o
[
“m— 10,000 27.3 26.6 27.1 7.6 27.1 ,s
0 .
9,000 215 28.0 285 27.8 28.3 1800 LOwW 121 241 964
8,000 29.1 28.2 28.7 29.2 28.4
7,000 29.3 29.8 269 29.4 29.9 1700 LOW 128 238 952
5,000 29.5 30,0 305 296 30.1
5,000 29.7 30.2 30.7 312 30.3
4,000 299 30.4 30.9 34 319 | 400 Low 136 234 934 i
3,000 30.1 30.6 310 316 32.1
2,000 30.3 0.8 31.3 s 323 |
1,000 305 31,0 315 320 325 |
SEA LEVEL 30.7 31.2 317 32.2 32.7 _Ig
K
B . : Note: Do NOT operate high blower above +15°C CAT. S
BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130 %
t DATA AS OF: 2 MARCH 1959 FUEL DENSITY: 6.0 LB/GAL

M
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CONSTANT CRUISE POWER SETTINGS

600 BRAKE HORSEPOWER PER ENGINE—

- AUTO LEAN
MODEL: €-S4 AND RSD ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT T
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER BMEP
(FEET) p—T =G T 5% (Ps1 p—— ppovn
20,000 73 272 277 279 FT.
19,000 274 279 277 22 N 204 2150 HIGH 1T 288 1152
18,000 283 279 204 28.3 28.7 2100 HIGH "3 285 14l
17,000 204 89 2.6 2.1 2.6 2000 HIGH He 280 1120
16,000 M 295 2.1 294
15000 | 244 249 296 o0 N 297
14,000 263 250 255 202 307 1900 HIGH 125 74 1096
13,000 254 259 2.7 262 308
12,000 265 26.1 266 264 289 2100 LOW "3 m foss
11,000 266 27 267 272 27.1
10,000 260 273 278 03 ) 2.9 2000 LOW 19 268 1073
9,000 282 2.7 2.0 205 29.0 1900 LOW 125 264 1056
8,000 297 288 293 B 29.2
7,000 299 304 295 30.1 306 1800 Low 132 260 1040
6,000 320 306 3Ll 303 108
5,000 32.1 126 313 31.8 31.0
4,000 122 327 132 320 125 1700 LOW 140 256 1024
3,000 2.3 128 133 138 327
2,000 324 329 134 319 14 1600 LoW 149 252 1008
1,000 3125 330 15 4.0 15
SEA LEVEL 32 3.1 EENS 3.1 4.6

BASED ON: FLIGHT TEST DATA
DATA AS OF: 2 MARCH 1959

Note: Do NOT operate high blower above +15°C CAT.

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL
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CONSTANT CRUISE POWER SETTINGS

650 BRAKE HORSEPOWER PER ENGINE—

AUTO LEAN
MODEL: C-54 AND R3D ENGINE(S): (4) R2000-4 AND-9M2

PRESSURE MANIFOLD PRESSURE (IN. Hg) AT FUEL FLOW

ALTITUDE CARBURETOR AR TEMPERATURE (°C) PM BLOWER BMEP LB/HR
(FEET) —20° =G [+ +20° psi) PER ENG 4 ENG
20,000 28,5 28.8 ET. F.T.
19,000 28.6 29.1 293 29.8 FT.
18,000 293 292 29.6 30.0 \\\ 30.4 2150 HIGH 120 a2 1248
17,000 294 299 29.7 30.1 30.6 2100 HIGH 123 30 1240
16,000 25.0 30.0 30.5 309 \\\ 0.7
15,000 25.1 256 305 31.0 315 2000 HIGH 129 109 1212
14,000 26,0 25.8 263 IR 36
13,000 26.2 267 264 269 317
12,000 272 269 27.4 7.1 278 2200 LOwW 1 297 1188
11,000 265 \ 27.9 \ 278 20.1 277
10,000 207 29.2 29.1 \ 20.8 2100 LOW 123 292 1168
9,000 30.1 29.4 294 299 2000 LOW 129 287 1148
£,000 30.3 0.8 30.1 30.6 30.1 !
7,000 304 309 34 30.8 313 1900 LowW 135 262 1129
6,000 30.6 IR 314 321 315
5,000 30.8 313 318 123 3128 1800 Low 143 278 113
4,000 31.0 15 12,0 325 330
3,000 312 37 322 327 3.2
2,000 34 309 124 329 334

1,000 s 32,1 2.6 331 1.8

SEA LEVEL 108 323 328 333 118

BASED ON: FLIGHT TEST DATA

Note: Do NOT operate in high blower above +15°C CAT.

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL

DATA AS OF: 2 MARCH 1959
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CONSTANT CRUISE POWER SETTINGS

700 BRAKE HORSEPOWER PER ENGINE—

AUTO LEAN
MODEL: C-34 AND R3D ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE {IN. Hg) AT FUEL FLOW
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) 2PM BLOWER BMEP LB/HR
tFeEn —20° —10° | o [ +10° +.20° ®sh PER ENG 4 ENG
20,000 29.7 FT.
9,000 302 303 ET.
18,000 30.3 30.8 309 F.T.
17,000 307 309 N4 35 FT.
16,000 3048 13 34 e N 2150 HIGH 129 29 1366
15,000 762 3.3 31.8 320 225 2100 HIGH 132 38 1344
14,000 262 W—‘— |3|.9 324 \\ 326
13,000 276 26.8 273 325 330 2080 HIGH 135 132 1330
12,000 7. 28.1 274 79 3.1
11,000 29.0 28.2 28.7 | 28,0 285 2200 oW 126 39 1276
10,000 29.1 29.6 28.8 29.3 28.6
9,000 304 297 30.2 294 29.9 2100 LowW 132 34 1256
8,000 0.6 X 203 T] 30.0
7,000 30.8 33 318 309 314 2000 Low 139 309 1234
6,000 30 s 320 125 316
5,000 TR b 321 324 2. 1900 Low 145 304 1216
4,000 33 318 123 328 13
3,000 3.4 319 324 329 324
2,000 316 3. 124 33.4 336
1,000 e 1K; 122 3127 332 337
SEA LEVEL e 324 329 334 3.9

BASED ON: FLIGHT TEST DATA
DATA AS OF: 2 MARCH 1959

Note: Do NOT operate in high blowsr above +15°C CAT.

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL
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CONSTANT CRUISE POWER SETTINGS
750 BRAKE HORSEPOWER PER ENGINE—
AUTO LEAN
M_onll.s C-54 AND R5D ENGINE(S): (4) R2000-4 AND-9M2
. PRESSURE MANIFOLD PRESSURE {IN. Hg} AT FUERL ROW
ALTITUDE CARBURETOR AIR TEMPERATURE {°C) RPM BLOWER BMEP LB/HR
(FeET —20° | —10° 0° +10° +20° ipsn PER ENG 4 ENG
20,000 F.T.
19,000 310 F.T.
18,000 TN 3.6 ET.
17,000 .l 3.4 32.1 F.T.
16,000 31.2 7 322 327 F.T.
15,000 31.2 TR 322 327 3.2 2150 HIGH 138 7 1434
14,000 272 37 322 327 13.2
13,000 27.3 278 113
12,000 28.7 27.9 284 33.3
$1,000 26.8 29.2 28.5 29.0 314
10,000 299 293 298 29.1 296 2200 LOW 135 345 1364
9,000 20.1 306 299 305 9.7
2,000 202 30.7 1.2 0.6 311 2100 LOW 141 340 1360
7,000 104 309 34 3.9 1.2
4,000 30.5 1.0 s 220 125 2000 LOW 149 334 1336
5,000 30.6 LI s 32.1 328
4,000 30.8 213 38 323 328
3,000 09 34 3.9 324 129
2,000 3.2 .7 322 327 13.2
1,000 34 39 324 129 134
SEA LEVEL 318 324 32,4 EEX 336
Note: Do NOT operate in high blower above +15°C CAT.
BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130
DATA AS OF: 2 MARCH 1959 FUEL DENSITY: 6.0 LB/GAL

M
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CONSTANT CRUISE POWER SETTINGS
600 BRAKE HORSEPOWER PER ENGINE—
AUTO LEAN
MODEL: C-54 AND R5D ENGINE(S): (4) R2000-4 AND -9M2
PRESSURE MANIFOLD PRESSURE (IN. Hg) AT FUEL RLOW
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER BMEP LB/HR
FEET) —20° | —10° 0° | 41w0° | +t20° 1Psth PER ENG 4 ENG
20,000
19,000
18,000
17,000
16,000
15,000
14,000 E.T.
13,000 284 F.T.
12,000 286 20,1 FT. F.T.
11,000 300 293 298 30.0 F.T.
10,000 30.1 30.6 299 104 306 2230 LOW 142 382 1528
9,000 30.2 307 312 | 305 310 2200 LOW 144 380 1520
8,000 103 308 313 318 312
7,000 304 30.9 314 3.9 324 2112 LOW 150 372 1488
6,000 30.6 31 316 32.1 326
5,000 307 312 317 122 32.7
4,000 309 314 319 124 329
3,000 30 35 320 325 320
2,000 33 318 323 328 3.3
1,000 315 320 325 330 135
SEA LEVEL 316 321 326 33,1 336
BASED ON: FLIGHT TEST DATA FUEL GRADE: 100/130
DATA AS OF: 2 MARCH 1959 FUEL DENSITY: 6.0 L8/GAL
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METO POWER SETTINGS
1200 BRAKE HORSEPOWER PER ENGINE LOW BLOWER}
1100 BRAKE HORSEPOWER PER ENGINE (HIGH BLOWER)

ri-Tv sanBy

MODEL: C-54 AND R3D AUTO RICH ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE (IN. Hg} AT FUEL FLOW
ALTITUDE CARBURETOR ‘AR TEMPERATURE. (°C) RPM BLOWER BMEP LB/HR

(FEET) —20° | —1w0° | o° [ fi0° +20° Psi) PER ENG 4 ENG
20,000
19,000
18,000
17,000 FT.
16,000 42.7 F.T.
15,000 427 4.2 F.T.
14,000 427 4.2 437 F.T.
13,000 427 432 27 442 F.T. 2550 HIGH UNKNOWN. | UNKNOWN:
12,000 238 4.2 47 2 447 171
11,000 428 433 437 2 “7
10,000 F.T. 43.2 43 4“2 447
9,000 F.T. F.T. 438 443 “7
8,000 38.8 F.T. F.T. 443 448
7,000 39.0 39.5 FT. F.T. 443
4,000 39.2 9.7 402 F.T. ‘ F.T. 2550 LOW i78 814 3256
5,000 39.3 39.8 403 408 FT. 185 857 3428
4,000 395 40.0 405 410 415 186 852 3448
3,000 9.7 402 40.7 41.2 4.7
2,000 39.9 404 409 414 4.9
1,000 40.1 40.6 41.1 41.6 420
SEA LEVEL 402 407 412 4.7 420

BASED ON: FLIGHT TEST DATA
DATA. AR 2 MARCH 1959

Notes: 1. Do NOT operate in high blower above +-15°C CAT.
2, Do NOT operate in low blewsr above 1-38°C CAT,

FUEL GRADE: 100/130
FUEL DENSITY: 6.0 LB/GAL

L-ars-21 "0O°L
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CLIMB POWER SETTINGS
9350 BRAKE HORSEPOWER PER ENGINE—
AUTO RICH
MODEL: C-34 AND RSD ENGINE(S): (4) R2000-4 AND-9M2
PRESSURE MANIFOLD PRESSURE (IN, Hg! AT RIEL FLOW
ALTITUDE CARBURETOR AIR TEMPERATURE (°C) RPM BLOWER BMEP LB/HR
{FEED —20° —10° o | +aer +20° {psi PER ENG 4 ENG
20,000
19,000
18,000
17,000 F.T.
16,000 373 F.T.
15,000 37.4 379 F.T.
14,000 174 379 304 F.T.
13,000 375 38.0 385 390 FE.T.
12,000 37.6 38.1 38.6 3%.1 39.6 7300 HIGH 164 UNKNOWN UNKNOWN
11,000 324 18.2 38.7 19.2 19.7
10,000 325 330 30.9 39.4 399
%.000 \ 32.6 EEN 33.6 395 40.0
8,000 327 332 33.7 342 40.)
7,000 32.8 333 338 343 348 2300 Low 164 614 2456
6,000 330 335 340 34.5 350
5,000 334 336 341 34,6 35,1
4,000 313 338 343 340 35.3
3,000 334 33.9 4.4 . 349 35.4
2,000 33.6 34,1 346 35.1 15.6
i 1,000 338 34,3 4.8 353 358
SEA LEVEL 34.0 345 35.0 355 3150
Notes: 1. Do NOT operate in high blower above +15°C CAT.
::i':D:;Né) :"'g“wgﬁr"ﬁ" 2. Do NOT operate in low blower obove +38°C CAT. m:t I:G)::ISJIE\" Té ‘L:,e GAL

yr .
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Appendix |

ENGINE CALIBRATION CURVE
LOW BLOWER — AUTO RICH
ZERO RAM — STANDARD DAY
SEA LEVEL CALIBRATION

MODEL: C54 AND R3D

ENGINE(S): (4) R2000-34 AND-9M2

— 1400

1300

— 1200

1100

™
s,

N

800

700

|
26 28 30 32 34 36 38 40 42 44

BASED ON: FLIGHT TEST DATA ABSOLUTE MANIFOLD PRESSURE !N. HG.
DATA AS OF: 1-15-59 :

46

48

FUEL GR

BRAKE HORSEPOWER

ADE: 100/130

- Figure A2-2. Engine Calibration Curve — Low Blower — Auto-Rich (Sheet 1 of 2)

Changed 15 March 1961
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T.0. 1C-54D-1

ENGINE CALIBRATION CURVE
HIGH ELOWER — AUTO RICH
ZERO RAM — STANDARD DAY
10,000 FEIT CALIBRATION
MODEL: C34 AND R3D ENGINE(S): (4) R2000-4 AND-9M2
1200
22581 1100
N HesTRICTED 1 400, ]
ek R
: 1000
P
4
’
. 900
i i
[}
z
’ y. sw 2
Y . w
2
/ y
g, -
-
.
/ s
p, ' 700 L
A
.
600
A
i 74
: g
‘A
RPM 1
35Ey 500
1 .'
15006
400
0 22 24 26 30 32 34 3 38 40 2
BASED ON: FLIGHT TEST DATA ABSOLUTE MANIFOLD PRESSURE IN. HG.
DATA AS OF: 1.15-59 FUEL GRADE: 100/130

‘Figure A2-3. Engine Calibration Curve — High Blower — Auto-Rich (Sheet I of 2)

A2-8

Changed 15 March 1961
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