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INTRODUCTION. 

The engine data shown in this part are provided to 
aid the prediction of takeoff, climb and cruise per­
formanee and to supply the information necessary 
for maximum and safe utilization of the engine. The 
individual charts are described in detail below. 

The words "wet" or ··dry" describing the power used 
for takeoff refer to whether or not water injection 
(ADI fluid) is used. 

The engine torquemeters are connected to gauges 
which are calibrated in terms of BMEP (brake mean 
effective pressure). If the BMEP and RPM are known 
it is possible to determine the brake horsepower by 
the following equation: 

BHP = (BMEP X RPM)/283 

THE EFFECT OF TEMPERATURE ON 
ENGINE POWER. 

The effect of temperature on engine power is ac­
counted for by correction grids on many of the charts. 
If it is desirable to determine this effect for conditions 
not shown it may be approximated by the following 
equations: 

BHP = BHP ,,,8 T "./T For part throttle, 
constant manifold 
pressure operation, 

BHP = BHP".(T"./T) For full throttle 
operation, 

where T and T". are absolute temperature. Absolute 
temperature is equal to the temperature in degrees 
Centigrade plus 273 .. A 10'C temperature increase 
above standard results in approximately 1.7 percent 
power loss for part throttle, constant manifold pressure 
operation, and approximately 3.S percent power loss 
for full throttle operation. 

A2·2 

THE EFFECT OF HUMIDITY ON 
ENGINE POWER. 

The effect of humidity on engine power is accounted 
for by correction grids on many of the charts. In addi­
tion, a chart labeled "Effect of Humidity on Power 
Output" (figure A2-3) is included to show this effect 
separately. This chart is discussed under "Discussion 
of Charts." 

THE 8MEP DROP METHOD OF SETTING 
CRUISE MIXTURES. 

Considerable experience with the R·2800 engines indi­
cate that the most efficient method of setting cruise 
mixtures is the BMEP drop method. With this method 
it is possible to operate the engine much closer to the 
optimum fuel to air ratio than would result from the 
use of auto-lean. This, in turn, permits more range 
for a given amount of fuel. 

The BHP-RPM Schedules and BHP·MAP Schedules 
(figures A2-16 through A2-19) and the Power Settings 
for Cruise Charts (the even numbered figures from 
AS-28 through AS-50) are based on a given BMEP • 
drop (usually 12 PSI) from best power mixture. 

Upon reaching cruise altitude, climb power should 
be maintained until the indicated air~peed slightly 
exceeds that anticipated for the particular altitude, 
gross weight and cruise power to be used. This higher 
airspeed wiII afford a cushion so that the airspeed dis­
sipation incurred during trim and power adjustments 
wiII not result in an airspeed at the start of cruise 
less than that anticipated for cruise. 

From the charts referenced above for the selected 
brake horsepower determine the appropriate mani­
fold pressure, RPM, blower ratio and BMEP drop. 
Cruise power will then be set in this sequence: 

1. Set cruise RPM. (Mixture rich) 

2. Shift blower, if required. 
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3. Set cowl flaps to the angle anticipated to yield 
190° to 200°C cylinder head temperature when 
stabilized. 

4. Adjust throttle to selected manifold pressure, 
allowing for any known gage error. 

Note 

For initial cruise setting after climb, 
maintain rich mixture setting for 5 
minutes to allow stabilization prior 
to manual adjustment. 

5. Manually lean the mixture for each engine in­
dividually as follows: 

a. Determine best power mixture by slowly 
leaning the mixture while carefully observ­
ing the BMEP until maximum BMEP is 
reached. Since the transport carburetor has 
been specifically designed to facilitate man­
ualleaning, a rise of BMEP should be noted 
during the initial leaning process, indicating 
that the' mixture is providing the maximum 
power output for the MAP and RPM setting 
used. If the initial rise is not observed, but 
instead an immediate drop of BMEP is 
noted, the carburetor is at or slightly on the 
lean side of best power even though the 
mixture is in the auto· rich position. If the 
carburetor is lean, return the mixtur'e con~ 
trol to auto-rich and determine best power 
by applying intermittant prime and observ­
ing the BMEP. If a drop in BMEP is noted 
when using prime, the mixture is at best 
power. If a rise in BMEP is noted when 
using prime, the mixture is leaner than beSt 
power and should not be leaned beyond the 
auto-lean position when manually leaning to 
the prescribed BMEP drop in the following 
procedure. 

b. When the BMEP is stabilized with the mix­
ture at beSt power setting (maximum BMEP), 
manually lean the mixture to the prescribed 
BMEP drop. Since the BMEP drop setting is 
based on a constant manifold pressure, it is 
essential that airspeed and altitude be held 
constant during this step. A change in air­
speed at constant throttle affects ram and 
therefore manifold pressure and BMEP to 
the extent that an airspeed change of ten 
knots can result in as much as a five BMEP 
change. If loss of manifold pressure is expe­
rienced due to loss of ram, reset manifold 
pressure to original value. 
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6. Readjust cowl flaps to provide the desired CHT, 
190° to 200°C. When stabilized, cross check. 
engine instruments. With equal manifold pres- . 
sure, RPM, carburetor air and cylinder head 
temperatures, equal engine airflow is normally 
obtained. With identical BMEP drop settings, 
fuel/air ratio and therefore fuel flows will also 
be equal, regardless of the condition of the 
ignition system. Any difference in fuel flow 
under these conditions must be due to instru­
ment inaccuracy, either flowmeter or manifold 
pressure, or to a mechanical malfunction, such 
as a stuck valve or broken push rod, which 
affects mixture flow. BMEP differences will 
be due entirely to unequal accessory loads, 
instrument inaccuracy and/or mechanical dis­
crepancies. 

7. Once cruise power has been set and stabilized, 
the maximum difference in indicated BMEP, 
after allowing for that due to unequal acces­
sory loading, should not exceed 10 BMEP. If 
a greater discrepancy is noted, it should be re­
corded in the log with as complete a descrip­
tion as possible to assist in troubleshooting. 

Mixtures adjusted in this manner should remain sub­
stantially the same regardless of small throttle ad­
justments necessary to counteract small changes in 
airspeed, altitude and/or CAT. Mixtures, however, 
should be periodically checked during cruise and 
adjusted as required. Power should be reset after I 
appreciable change in CAT or altitude. If power 
change is excess of 50 BHP from original power set­
ting, reset mixtures as outlined in step 5. Mixture 
strength or BMEP drop Can be quickly checked by 
applying prime in varying amounts to determine best 
power or peak BMEP. 

This procedure affords the simplest and quickest ad­
justment to cruise power since it involves the fewest 
control movements. Another advantage is that by set­
ting equal airflow (RPM, MAP, CAT and CHT) and 
fuel! air ratio (BMEP drop) on all engines, any dis­
crepancies are in greater evidence and in-flight trouble­
shooting is facilitated. 

SETTING MANUAL RICH MIXTURES. 

When operating in the power ranges where the cruise 
performance charts require manual rich mixture set­
tings, set the cruise mixture as follows: 

1. From the appropriate charts determine manifold 
pressure, rpm and blower ratio for the selected 
power. 

2. Set RPM, blower ratio (if required), cowl flaps, 
and manifold pressure as outlined in steps 1 
through 4 for manual lean adjustment. 
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Note 

For initial cruise setting after climb 
maintain rich mixture setting for 5 
minutes to allow stabilization prior to 
manual adjustment. 

3. Determine the desired fuel flow from the Mini­
mum Fuel Flow chart (figure A2-13). 

4. If fuel flows exceeds chart values manually 
lean the mixture to charted fuel flow. 

5. Readjust cowl flaps to provide the desired CHT, 
190° to 200°C. When stabilized cross check 

. engine instruments (see step 6, manual lean 
adjustment). 

6. Check mixture periodically during cruise and 
adjust as required, particularly after appreciable 
changes in CAT, power or altitude. 

DISCUSSION OF CHARTS. 

ENGINE MANIFOLD PRESSURE AND POWER 
LIMITS CHART. 

A chart has been included (figure A2-I) tabulating the 
engine manifold pressure and power limits for take­
off, METO and maximum cruise powers. These limits 
have been established by the engine manufacturer to 
permit, maximum utilization of the engine consistent 
with a reasonably long engine life. If any of these 
limits are exceeded, excessive engine wear, and even 
engine failure, may result. 

It will be noted that for several power conditions 
both a MAP limit and a BMEP limit are shown. In 
these cases observe whichever limit is reached first. 
On cold days the BMEP limit will be most restrictive, 
while on warm. days the MAP limit will be most re­
strictive. 

For takeoff power with alternate fuel grade, dry, only 
a MAP limit need be observed since there is no BMEP 
limit. For maximum cruise powers there are no MAP 
limits as such; however, the Power Settings for Cruise 
charts in Part 5 (the even number,ed figures from I A5-28 through A5'50) or the BHP-RPM Schedules 
and BHP-MAP Schedules (figures A2-I6 through 
A2-I9) list the RPM and MAP required to develop a 
given brake horsepower at a given altitude and tem­
perature. Each MAP listed is to be considered as the 

I MAP limit for that particular set of conditions. (See 
Section D, Engine Overboost Limits.) 

In order to partially offset the loss of power due to 
humidity the MAP ,limits for the takeoff powers may 
be increased by the existing water vapor pressure up 
to a maximum of 1.5 inches Hg. ' 
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WET TAKEOFF BMEP AT VARIOUS CONDITIONS 
OF TEMPERATURE AND HUMIDITY CHART. 

A chart is provided (figure A2-2) tabulating the allow­
able takeoff manifold pressure and the corresponding 
BMEP for a range of dewpoint temperatures and car­
buretor air tmeperatures. Although it is based only on 
sea level with standard fuel grade, wet, it illustrates 
the use of the increase in MAP by the existing water 
vapor pressure. It may be noted that even when the 
MAP is increased by the full amount permitted there 
is still a loss in power due to humidity. The informa­
tion supplied by this chart plus the corresponding 
information for other altitudes and for the other 
power configurations (standard fuel grade, dty, and 
alternate fuel grade, wet and dry) may be determined 
from graphs on figures A2-4 through A2-7. 

EFFECT OF HUMIDITY ON POWER 
OUTPUT CHART. 

A chart is provided (figure A2-3) to show the effect of 
humidity on power output. This chart applies only to 
maximum power (takeoff power) engine settings. It 
will be noted that the degree of the effect of humidity 
depends upon whether or not water injection is used. 
The power loss determined from this chart should not 
be applied to the predicted power obtained from the 
Brake Horsepower Available for Takeoff charts (fig­
ure A2-4 through A2-7) because this humidity correc­
tion is built into those charts. 

Humidity corrections for climb and cruise powers are 
not shown because at the higher altitudes the amount 
of water vapor that the air can hold is much less than 
at sea level. 

BRAKE HORSEPOWER AVAILABLE FOR 
TAKEOFF CHARTS. 

Four charts are provided showing the power available 
for takeoff with standard fuel grade, wet (figure A2-4), 
standard fuel grade, dry (figure A2-5), alternate fuel 
grade, wet (figure A2-6), and alternate fuel grade, dry 
(figure A2-7). The powers determined from these 
charts are used to determine takeoff performance in 
Part 3. Results maybe read in the form of predicted 
brake horsepower, predicted BMEP (corresponding to 
the predicted brake horsepower) or 95% of predicted 
BMEP. Generally, 95% of predicted BMEP is used to 
determine takeoff performance. 

These charts allow corrections to be made for altitude, 
carburetor air temperature and humidity. Because the 
carburetor air temperature is seldom known at the 
time these charts are used, assume that it is 5 degrees 
Centigrade above the outside air temperature. To pre­
vent overboosting the engines when the carburetor 
air temperature is below standard a correction scale, 
showing the amount by which the MAP limit should 
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be reduced, is included on the applicable charts (the 
chart for alternate fuel grade, dry, figure A2·7, does 
not need this correction), 

In allowing for the effect of humidity one scale cor­
rects the power downward for the effect of humidity 
alone. Another scale corrects the power upwards to 
account for the allowable increase in MAP equal to 
the existing water vapor pressure up to 1.5 inches Hg. 
This later correction may only be made when the 
combination of pressure altitude and carburetor air 
temperature indicate that takeoff power may be de· 
veloped wi th less than full throttle setting. 

For takeoff ground run, with full throttle operation, 
the chart values for BMEP are based on ram available 
at approximately 70 knots lAS. At the start of the 
ground ruo, with no ram air, manifold pressures 
approximately I in. Hg below charted values may be 
expected. In part throttle operation, when manifold 
pressures are set at the start of ground ruo, an over .. 
boost of apprOximately I in. Hg MAP may be expected 
at climbout speeds unless the throttles are adjusted 
during the ground run. 

When planning a takeoff with ADI inoperative on one 
or more engines, determine the reject BMEP of 95 
percent BMEP for both wet and dry power for the 
given conditions. Compute BMEP for determining 
takeoff factor, gross weight limited by three-engine 
climb performance, and emergency climb performance 
as follows: With ADI inoperative on one engine, take 
the average of the BMEP for two wet and one dry 
engine; for example, for given conditions producing a 
wet BMEP of 240, the dry BMEP will be 211, the 
average will be (240 + 240 + 211) + 3 = 230 BMEP. 
Use 230 BMEP for computing performance from the 
charts. This method allows sufficient margin of safety 
in the event that engine failure occurs on an engine 
with ADI operating, leaving only two wet engines. To 
compute the average BMEP with ADI inoperative on 
two engines, take the average of one wet and two dry 
engines. If ADI is inoperative on three engines, com­
pute performance for dry power on all engines. 

A different example has been included on each chart 
to illustrate a range of possible operating conditions. 

ENGINE CALIBRATION - LOW BLOWER - BRAKE 
HORSEPOWER VS MANIFOLD PRESSURE CHART. 

This chart (figure A2-8) shows the relationship be. 
tween brake horsepower, manifold pressure and RPM 
with auto-lean mixture control at sea level on a stand .. 
ard day. From this chart it may easily be determined 
howa given change in manifold pressure or RPM will 
affect brake horsepower. Although the actual values 
on the chart apply only to sea level, standard day, the 
relative picture remains approximately the same at 
higher altitudes and other atmospheric conditions. For 
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example, the chart shows that for a given manifold 
pressure, decreasing the RPM from 1500 to l400 de­
creases the power output by 60 brake horsepower. 
This approximate loss in power will occur regardless 
of altitude or temperature. 

This chart may also be used with the Brake Horse­
power vs Altitude chart on the facing page to deter­
mine the engine settings required to develop a given 
power at higher altitudes (see text under Engine Cali­
bration - Low Blower, Brake Horsepower vs Altitude 
Chart). 

ENGINE CALIBRATION - LOW BLOWER - BRAKE 
HORSEPOWER VS ALTITUDE CHART. 

This chart (figure A2-9) shows the relationship be­
tween brake horsepower, RPM and altitude for low 
blower operation with standard atmospheric condi­
tions. Each curve is for a single RPM and shows how 
engine power decreases with increasing altitude when 
operating at full throttle. The curves for takeoff RPM, 
wet and dry, and for METO RPM are for auto-rich 
operation with ram available as noted. The curves for 
1400 RPM to 2300 RPM are for auto-lean operation 
with ram available in level /light at long range cruise 
speeds. 

A line labeled "Limited by Maximum Recommended 
Cruise BMEP" h~s been drawn across the auto-lean 
curves to show the maximum power which may be 
developed at any given RPM during normal cruise 
operation. The same line also shows the maximum 
altitude at which that power may be obtained with 
that RPM (in lower blower). For example, the chart 
shows that the maximum cruise power for 2000 RPM 
is 1100 brake horsepower. Furthermore, the maximum 
altitude at which 1100 brake horsepower may be ob­
tained with 2000 RPM is 11,600 feet. 1100 brake 
horsepower may be obtained at lower altitudes by 
using 2000 RPM and varying degrees of throttle. In 
order to obtain 1100 brake horsepower at altitudes 
above 11,600 feet it is necessary to increase the RPM. 
Once 2300 RPM has been reached, with full throttle, 
it will be necessaty to use high blower to gain more 
altitude. 

The manifold pressures shown on the chart are for full 
throttle only (with the exception of the sea level 
values indicated on the takeoff and METO RPM lines). 
However, manifold pressures for part throttle opera­
tion may be determined by use of the guide lines as 
illustrated in the following example. 

Sample Problem. 

GIVEN: Cruise altitude = 10,000 feet. 
Cruise power = 1240 brake horsepower per 
engine. 
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FIND: RPM and manifold pressure. 

1. Enter brake horsepower scale at selected power, 
1240 BHP. 

2. Enter pressure altitude scale at cruise altitude, 
10,000 feet. 

3. Locate BHP·altitude point. 

4. Find intersection of 1240 BHP and the line 
limited by maximum recommended cruise 
BMEP. This determines the minimum RPM at 
which 1240 BHP may be obtained for cruise 
operation, 2300 RPM. 

5. Extend a line parallel to the guide lines from 
point C to the 2300 RPM line. Read the MAP 
required to develop 1240 BHP at 10,000 feet 
with 2300 RPM, 33 inches Hg. 

6. As an alternate step to 5, extend a line parallel 
to the guide lines from point C to the left hand 
scale. Read the power, 1100 BHP, with which 
to enter the BHP vs MAP chart (figure A2·8) 
for determining the required MAP. 

ENGINE CALIBRATION - HIGH BLOWER - BRAKE 
HORSEPOWERVS MANIFOLD PRESSURE CHART. 

This chart (figure A2·IO) is similar to the low blower 
brake horsepower vs manifold pressure chart described 
above. It differs in that it is based on high blower 
operation at an altitude of 10,000 feet. It is used in 
the same manner as described for the low blower chart. 

ENGINE CALIBRATION - HIGH BLOWER - BRAKE 
HORSEPOWER VS ALTITUDE CHART. 

This chart (figure A2·11) shows data for high blower 
operation corresponding to the low blower brake 
horsepower vs altitude chart described above. It dif. 
fers in that there are no takeoff RPM's shown, and 
the chart starts at 10,000 feet (to correspond to the 
facing high blower brake horsepower vs manifold 
pressure chart) rather than sea level. In other respects 
the chart may be used in the same manner as de· 
scribed for the low blower chart. 

ENGINE CALIBRATION - ALTERNATE FUEL 
GRADE CHART. 

This chart (figure A2·I2) shows the brake horsepower 
vs altitude calibration for takeoff RPM, wet and dry, 
in low blower and . for METO RPM in both low 
blower and high blower with alternate fuel grade. 
For cruise power calibrations the auto· lean curves on 
figures A2·8 through A2·11 may be used; however, 
never exceed the power limited by maximum recom· 
mended cruise BMEP for any given RPM. 
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MINIMUM FUEL FLOW CHART - AUTO RICH • 
OPERATION. 

The Minimum Fuel Flow chart (figure A2·13) shows 
the expected fuel flow for auto rich operation in both 
low blower ratio and high blower ratio. If fuel flows 
substantially exceed those shown on the chart a loss 
in power may result. In such a case it is permissible 
to manually lean the mixture to the fuel flow deter· 
mined from the chart. In no case should the mixture 
be leaned to less than the chart fuel flows. 

It is important that fuel flow be monitoted through. 
out the climb to ascertain that it is within prescribed 
limits. The minimum fuel flow limit is not an engine 
limit at normal climb 'power. It is, however, a car­
buretor limit designed to obviate damage which might 
otherwise result at higher power, where margin be· 
tween a .safe fuel flow and engine detonation is dimin. 
ishing. At climb power, therefore, it is considered 
safe to continue operation when the fuel flow is at 
or 50 pounds per hour below the minimum fuel flow 
shown on figure A2·13, providing CHT and CAT 
limits are observed. If the climb fuel flow falls more 
than 50 pounds per hour below published minimum, 
power should be reduced by increments of 100 BHP 
until the fuel flow is not more than 50 pounds per 
hour below the limit for that particular reduced 
power. CHT and CAT limits must still be monitored. 
For a carburetor whose fuel flow is below published 
minimums, a complete write.up should be made in 
the log and corrective maintenance accomplished at 
the next landing. 

The chase·around lines on the chart illustrate the 
example. 

Sample Problem. 

GIVEN: Engine power = 1300 BHP. 
RPM = 2300. 

FIND: Minimum fuel flow (low blower). 

1. Enter the brake horsepower scale at 1300 BHP 
and proceed vertically upwards. 

2. Enter the left hand scale at 2300 RPM and con· 
tinue to the right to 1300 BHP. 

3. At the intersection of 2300 RPM and 1300 BHP 
read the minimum fuel flow per engine, 810 
pounds per hour. 

ESTIMATED FUEL CONSUMPTION FOR 
CRUISE POWERS CHARTS. 

These two charts show the estimated fuel flows for 
cruise operation in low blower (figure A2.14) and 
high blower (figure A2·15) when using the BMEP 
drop method of cruise control. The chart. are based 
on best economy mixture setting; however, an auxil-
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iary graph is included so that the fuel /low may be 
determined when operating at any given BMEP drop 
from best power mixture setting. 

Sample Problem: 

GIVEN: Engine power = 1150 BHP. 

RPM = 2200. 

BMEP Drop = 12. 

Blower Range = Low blower. 

FIND: Estimated fuel consumption. 

1. Enter the chart (figure A2·I4) at 1150 BHP (A). 

2. Read vertically to the 2200 RPM curve (B). 

3. Read across to find fuel /low of 557 pounds per 
hour per engine (C). 

4. To find fuel /low increment for BMEP drop, 
enter the auxiliary graph at 12 BMEP (D) and 
read up to 2200 RPM (E). 

5. Read across to find fuel /low increment of 2 
pounds per hour (F). 

6. Fuel /low for each engine is 557 + 2 = 559 
pounds per hout per engine. Total fuel /low for 
all four engines is 559 X 4 = 2236 pounds per 
hour. 

BHP-RPM SCHEDULE CHARTS. 

These twO charts show the RPM necessary to develop 
a given brake horsepower when cruising either in low 
hlower (figure A2.16) or high blower (figure A2·18). 
The charts are based on operating at 12 BMEP drop 
from best power mixture. Corrections are provided 

I for carburetor air temperature and pressure altitude. 

Within a certain range of conditions part throttle 
operation is indicated on each chart. In such Cases the 
manifold pressure required to develop the given brake 
horsepower may be determined from the facing BHP· 
MAP Schedule chart. When full throttle operation is 
indicated it is not necessary to know the manifold 

I 
pressure. Correction for ram effect is included in the 
chart so that no correction for airspeed is required. 

It may also be noted that carburetor air temperature 
only affects RPM when operating at full throttle. For 
example, figure A2·l6 shows that at 6,000 feet pressure 
altitude the RPM required to develop 1000 BHP is 
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1855 for any carburetor air temperature from 20°C to I 
minus 60°e. This is because part throttle operation is 
indicated. However, at 14,000 feet pressure altitude any 
change in carburetor air temperature affects the RPM 
required to developed 1000 BHP because, for these 
conditions, full throttle operation is required. The 
chart shows that an increase in carburetor air tem-
perature increases the RPM required. • 

Sample Problem: 

GIVEN: Carburetor air temperature = -woe. 

Blower operation = Low blower. 

Pressure altitude = 10,000 feet. 

Desired power = 1050 BHP. 

FIND: RPM required to produce 1050 BHP. 

1. Enter the low blower chart (figure A2.16) at 
carburetor air temperature of -lOoC (A) and 
read across to pressure altitude of 10,000 feet 
(C). 

2. Read up to desired power of 1050 BHP (C). 

3. Read across to find required RPM of 1945 (D). 
Since power setting is in the part throttle range 
at this altitude, the manifold pressure for this 
power setting must be obtained from the BHP. 
MAP Schedule chart (figure A2.17). 

BHP-MAP SCHEDULE CHARTS. 

These two charts show the manifold pressure required 
to develop a given brake horsepower when cruising in 
either low blower (figure A2·17) or high blower (fig· 
ure A2.19). They are to be used with the RPM's deter· 
mined from the faCing BHP·RPM Schedule charts, and 
are based on 12 BMEP drop from best power mixture. 
The corrections shown for carburetor air tempera­
ture are applicable only for part throttle operation. 
Although manifold pressures are al,so shown for full 
throttle operation they are approximlltely correct only 
for standard atmospheric conditions and are not reo 
quired for setting up engine powers. 

sampl.e problems are included on both charrs to. iIIU5-1 
trate the method of computing for temperatures below 
standard (figure A2·17) and for temperatures above 
standard (figure A2.19). 
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ENGINE MANIFOLD PRESSURE AND POWER LIMITS 

MODEL: C·1I8A AND VC.118A ENGINES: R2800·52W 
DATA AS OF: 2·15·59 FUEL GRADE: 115/145 
BASED ON: Estimated data ALTERNATE FUEL GRADE: 100/130 

FUEL GRADE: 115/145 

. BMEP Limit 
Power Condition RPM Blower Mixture MAP Limit (In. Hg) (psi) BHP 

Takeoff (Wet) 2800 Low Rich *62.0 at S.L. 253 2500 
*61.5 at 3800 feet 253 2500 

Takeoff (Dry) 2800 Low Rich *60.0 at S.L. 222 2200 
*58.5 at 5300 feet 222 2200 

METO 2600 Low Rich 51.5 at S.L. 207 1900 
50.0 at 7000 feet 207 1900 

METO 2600 High Rich 50.0 at 10,000 feet 190 1750 
47.5 at 16,000 feet 190 1750 

Maximum Cruise 2300 Low Lean 153 1240 

Maximum Cruise 2300 High Lean 147 1200 

. 

FUEL GRADE: 100/130 

BMEP Limit 
Power Condition RPM Blower Mixture MAP Limit (In. Hg) (psi) BHP 

. 

Takeoff (Wet) 2800 Low Rich *59.5 at S.L. 243 2400 
*58.5 at 5000 feet 243 2400 

Takeoff (Dry) 2800 Low Rich *53.0 at S.L. 
*51.0 at 9900 feet 

METO 2600 Low Rich 49.0 at S.L. 196 1800 
47.0 at 9300 feet 196 1800 

METO 2600 High Rich 47.5 at 10,000 feet 185 1700 
45.5 at 16,000 feet 185 1700 

Maximum Cruise 2300 Low Lean 153 1240 

Maximum Cruise 2300 High Lean 147 1200 

Note 
1. Observe MAP limit of BMEP limit, wbichever is reached first. 
2. For maximum cruise MAP see the Power Settings for Cruise charts, Part 5. 

Msximum cruise low blower - 155 bmep (e>:cept wben at 1240 bbp and 2300 tPm - 153 bmep) 
Maximum cruise bigb blower - 150 bmep (except wben at 1200 bbp and 2300 rpm - 147 bmep) 

• Takeoff MAP may be increased by existing vapotpres.ure up to 1>5 in;,Hg. , 

Figure A2· J •. Enll,'nel.ta"'fo/~ Pre.',ure .a!ld,PC!,,!"et UIII'" 

,Cha,nged 16 July 1962 A2.9 



Appendix I T.0.1C·118A·l 

WET TAKEOFF IMIP AT VARIOUS CONDITIONS 
OF TEMPERATURE AND HUMIDITY 

2800 RPM 
SEA LEVEL 
ADION 

NO INSTALLATION EFFECTS 

DATA AS OF: 2.15·59 
lASED ON: Pratt & Whitney Table, ALT120 

Carburetor Air' °C 10 15 20 25 30 35 40 45 

Temperlllure OF 50 59 68 77 86 95 104 113 

*MAmfold Dewpoml · 

Pressure T emperlllure 
(In. Hg) °C OF BMEP (psi) 

· 
62.1 -4 25 253 252 250 248 245 243 241 239 

62.2 -1 30 253 252 249 248 245 243 241 239 

62.2 2 35 253 251 249 247 244 242 240 238 

62.2 4 40 252 250 248 246 244 242 240 237 

62.3 7 45 252 250 248 246 243 241 239 237 

·62.3 10 50 251 249 247 245 243 241 238 236 · 

62.4 13 55 248 246 244 242 240 238 236 

62.5 16 60 248 245 244 241 239 237 235 

·62.6 18 65 244 243 240 238 236 234 

62.7 21 70 243 242 239 237 235 233 

62.9 24 75 240 238 236 234 231 

63.0 27 80 238 236 234 232 230 

63.2 29 85 234 232 230 228 

63.4 32 90 230 228 226 
. 

*62.0 inches plus existing vapqr pressure up to IS inches , 
. 

Figur. A2.2. w.t Talc"" 8MI' (It Var'ou. CondHlolI.of Temp.rutvre and. Humidity 

A2.10Chang.d 16 ,July 1962 



MODE" C·IIIA AND VC-IIIA 

DATA AS 0., 2·15-59 
lASED ON, CALCULATED DATA 
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Changed 16 July 1962 

T.O. le-llSA-l 

EFFECT OF HUMIDITY ON POWER OUTPUT 

SAMPlf 1'ttOILeM, 
A. Vapor pressure = 0.53 In. Hg 

(Dew point temperature = 60-". .0 P'Hsure altitude = 6000 'Mf. 
C. Effect of humidity on maximum 

power, wet, is a 3.7% loss in power. 

1.0 l.S 

VAPOI PRESSURE liN. HGI 

Appendix I 

ENGINES: (4) 121DO-52W 

This chart shows the percent 10 .. in IHP 
for any given manifold p,,"lUre. However, 
it is perminib" to ,.ain lOme of this 
loss by inueaung MAP by an Qmount Mluol 
to the water vapor preslure pr ...... In tIM 
air, up to a limit of 1.5 inches HG. 

Figure A2-3. Ellect 01 Humidity on Power Output 

A2-11 



Appendix I T.O.1C-llSA-l 

MODILI C~ Ill .. 
BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­

STANDARD FUEL GRADE - WET INGINISI (4) 1l2100-52W 
fUEL GRADE: 115/145 DATA. AS Of: 6-15-62 

DATA !ASIS: FUGHT TEST 

ALLOWABLE INCREASE IN MAP DUE 
TO HUMIDITY PART THRomE 
OPEJtAT10N

miiiiim 

DEW POINT (-F) 

2100 RPM 

NOTES: 
1. ASlume that the carburetor air temperature (CAT) 56 S·C above 

the outside air temperature (OAT). 

8 

PRESSURE ALTITUDE (1000 FEET) 

AAI-532 

Figure A2-4. Srake Horsepower Available for Takeoff - Standard Fuel Grade - Wet (Sheet I of 2) 

A2-12 Changed 16July 1962 



T.O. le- 1l8A-I Appendix I 

BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­
STANDARD FUEL GRADE - wn MODILI c.-l11A 

DATA AS Of: 6-15-62 
DATA BASIS: NOHT TEST 

2100 RPM INGINES: (4 ) R21OO-52W 
fUEL GRADE: 115/ 145 
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SAMPLE PROBLEM: 
A. Pressure altitude = 1000 feet. 
B. CAT = -20·C (S· above OAT of -2S·C). 
C. Uncorrected brake horsepower = 2680. 
D. No correction for humidity because 

dew point is -20·C. 
E. Predided power per engine = 2500 BHP. 

DEW POINT (·f) 

F. Map reduction for low CAT = 3.6 inch. HG. 
(MAP for takeoH = 62 inch . HG -3.6 
inch . HG, or 58.4 inch. HG). 

G. Predicted BMEP = 253 PSI. 
H. 95 porcent predicted BMEP = 240 PSI. 

MAP REDUCTION 
fOR LOW CAT 
(INCHES HOl 

MA. 
(IN. HG) 

IMEP (PSI) 

16 

15 

14 

figure A2-4. Brake Horsepower Available for Takeoff - Slandard fuel Grade - WeI ISheel2 of 21 

Changed 16 July 1962 
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Appendix I T.O.1C-118A-l 

BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­
STANDARD FUEL GRADE - DRY 

MODEl: C-l1IA 
DATA AS OF: 6-15-62 
DATA BASIS: fLIGHT TEST 

o 
:z: 

AllOWABLE INCREASE IN MAP DUE 
TO HUMIDITY (FOR PART THROnLE 
OPERATION ONLY). 

2800 RPM 

NOTE: 

INGINIS: (4) R21OO-52W 
fUEL GRADE: 115/145 

1. Assume that the carburetor air temperature (CAT) 
is SoC above the outside air temperature (OAT). 

PRESSURE ALnTUDE (1000 fEET) 

AAl-534 

A2-14 

Figure A2-S. Brake Horsepower Available lor Takeoll- Standard Fuel Grade - Dry (Sheet' of 2) 

Changed 16July 1962 



T.O. IC-118A-1 Appendix I 

BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­
STANDARD FUEL GRADE - DRY 

2800 RPM 

MODEL: C-l11'" 
DATA AS OF: &-15-62 
DATA IASIS: fliGHT TEST 

INGINES: (4) R21OO-52W 
FUEL GRADE: 115/145 

SAMPLE PROBLEM: 
A. Pressure altitude = 6600 feet. 
B. CAT = 30·e. 
C. Uncorrected brake horsepower 

= 1922 BHP. 
D. Dew point = 54·F. 
E. Pressure altitude = 6600 feet. 
F. Power corrected for humidity. 
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G. No increase in MAP for humidity 
because full throttle operation 
is required (see point B). 

H. Predicted power per engine 
= 1854 BHP. 

I. Predicted BMEP = 187.5 PSI. 
J . 9S percent of predicted BMEP 

= 178 PSI 

MAP REDUCTION 
fOR lOW CAT 
(INCHES HG) 

0234567. 

MAP 
(IN. HG) 

BMEP (PSI) 

15 

,. 
13 

figure A2-S. Brake Horsepower Available for Takeoff - Standard fuel Grade - Dry (Sheet 2 of 2) 

Changed 16 July 1962 
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MODEL: C·l1IA 
DATA AS OF, {)'15-<12 

BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­
AL TERNA TE FUEL GRADE - WET ENGINES. (4) R28OC).S2W ~ 

FUEL GRADE, 100/ 130 1 2800 RPM 
BASED ON fliGHT TEST DATA 

" :z: 
::l 
is z = 

Ii: 
:z: .. 
8 .. 
w 
~ 
2 w 
~ 

3 
:z: 
w .. 
~ 
51 
!rl 
3 
v 
Z 
::> 

AUOWABLE INCREASE IN 
MAP DUE TO HUMIDITY IFOR 
PART THROnLE OPERATION 
ONLYI. 

SAMPLE PROBLEM, 
A. Prellur. altitude = 1500 f •• t • 
B. CAT = 25'C (5' above OAT of 20' C). 
C. Dew point = 45°F at 1500 feet altitude. 
D. Power correction for humidity . 
E. Ent.r auxiliary graph at the dew 

point of 45°F. 
F. Read the allowable increase in MAP 

due to humidity, 0.3 inches of HG 
(MAP for takeoH will b. 59.5 + 0.3 
or 59.8 inche. HG) . 

PRESSURE ALTITUDE 11000 FErn 

NOTES: 
1. Allum. that the carburetor air temperature (CAT) is SoC 

above the outside air temp.ratur. (OAT). 

G. Corred power for 0.3 inch HG increase in MAP. 
H. Pr.dided power per engine = 2322 BHP. 
I. Pr.dided BMEP = 234 PSI. 
J. 95 p.rcont of prodidod BMEP = 222.3 PSI. 
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MODEl; C-1I8A 
DATA AS O~ 6-15-62 
BASED ON fliGHT TEST DATA 
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ALLOWABLE INCREASE IN MAP 
DUE TO HUMIDITY {FOR PART 
THRomE OPERATION ONlYJ. 

BRAKE HORSEPOWER AVAILABLE FOR TAKEOFF­
ALTERNATE FUEL GRADE - DRY 

2800 RPM 

NOTES: 
1. Assume that the carburetor 

air temperature (CAT) is 5°C 
above the outside air temperature 
(OAT). 

ENGINES: (4) RI800-S2W 
FUEL GRADE, 100/130 

SAMPLE PROBLEM 
A. Pressure altitude = 4000 feet . 
B. CAT = -2S·C (5·C above OAT of -30·C) • 
C. Ther. is no correction for humidity because 

the dew point is less than -20°C. 
D. Ther. is no increase in MAP because the 

dew point is less than -20 0
• 

E. Predicted power per engine = 2105 BHP. 
F. Predicted BMEP = 212 PSI. 
G. 95 percent of predicted BMEP = 201.5 PSI • 
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Appendix I 

MODILI C-118A 
DATA AS OF: 2-15-59 

T.O. I C· 118A· I 

ENGINE CALIBRATION - LOW BLOWER 
BRAKE HORSEPOWER Vs MANIFOLD PRESSURE 

SEA LEVEL - STANDARD DAY 

AUTO - LEAN MIXTURE 

DATA BASED ON: FLIGHT TEST 

SAMPLE PROBLEM: 
A. Engine power = 1100 BHP. 
B. RPM = 2300 
C. Manifold pressure = 33.2 inches HG 

24 34 38 40 

ABSOLUTE MANIFOLD PRESSURE (INCHES HG) 

42 

ENGINESI (4) R2800-52W 
FUEL GRADE: 115/145 

1800 

1600 

1400 

1200 " w 
~ 
0 .. 
w 
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S :r 
w 

" :l 
1000 .. 

600 

44 

AAl-1(] 

Figure A2·8. Engine Calibration-low S/ower-Srake Horsepower Vs Manifold Pressure 

A2·IB Changed 16 July 1962 



MODEL: C·IIBA 
DATA AS OF: 2·15·59 
BASED ON, CALCULATED DATA 

2400 

2200 

'" 
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w 1600 
~ 
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:I 1400 

1200 
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BOO 

600 
SEA 'LEVEL 

i1 

,BME 

'HT 

T.O. lC·1l8A· l 

ENGINE CALIBRATION - LOW BLOWER 
BRAKE HORSEPOWER Vs ALTITUDE 

Appendix I 

NACA STANDARD DAY ENGINES: R2BOO·52W 
FUEL GRADE, 115/ 145 

fj:j' 2800 RP':~~:O RICH 

I :!,L;~~~~~:Z! i~c.:~O~ 117 KNOTS :!!!I!I 

2800 RP':~~:~ RICH 

DRY ~~~GRAM 

';~r ' POWER 

117 KNOTS I 
" "UUi 

:, 2.6~ RPM AUTO RICH 

"N" "n.. RAM CAS ;c. 5/~i 

HORSEPOWE~F ~TH 
ALTITUDE FOR CONSTANT 
RPM AND MANIFOLD 

1i 15 
PRESSURE ALTITUDE (1000 FEET) 

NOTE, 
Values given in this chart are based on flight test engine cali~ 
bration data where available and on engine calibration curve 
No.lnst. 16472-1 in Pratt and Whitney Special Operating Instruc­
tions No. 01.115 dated April 1951, revised June 15, 1951 (modi­
fied to agree with existing flight test results). All values include 
RAM. All predided BHP values are available from the Altitude, 
RPM intersedian, back to sea level, at that RPM, by maintaining 
constant BMEP. 

AAl-14 

Figure A2-9. Engine Calibration Charl-Low S/ower-Srake Horsepower V. Altitude 

Changed 16 July 1962 A2-19 



Appendix I 

MODEL: C-l1IA 
DATA AS OF: 2-15-59 
lASED ON: CALIIRATED DATA 

20 2. 

T.O. IC-lISA-I 

ENGINE CALIBRATION - HIGH BLOWER 
BRAKE HORSEPOWER VS MANIFOLD PRESSURE 

10,000 fEET - STANDARD DAY 
AUTO - LEAN MIXTURE 

28 32 3' 3' 
ABSOLUTE MANIFOLD PRESSURE (INCHES HG) 

38 40 

ENGIN($: R2800-52W 
FUEL GRADE: 115/ 1.5 
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Figure A2-' O. Engine Calibration-High Siower-Sraite Horsepower V. Manifold Pressure 
AAl-7 

A2-20 Changed 16 July 1962 



MODEL: C-118A 
DATA AS OF, 2-15·59 

T.0.1C-lISA-l 

ENGINE CALIBRATION - HIGH BLOWER 
BRAKE HORSEPOWER VS ALTITUDE 

STANDARD DAY 

Appendix I 

• 

ENGINES, R2800-S2W 
FUEL GRADE, 115/145 

BASED ON: CALCULATED DATA 

1800 
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~ 
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i !'~ . ~!' .. '11 11111 111111111 

i4s .~:.Jo :P~W~UTO RICH 
INCLUDING RAM AT CAS 139 KNOTS 

II 
'~!40 

38 

,~m 
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·32' 

;;;;;E ~ORS~~O WER 
FOR WITH ALTITUDE 

CONSTANT RPM 

f28. AND MANIFOLD , 
PRESlr 

w 

Ii--
fffil 

1'" 
U 

lI,n'hI" .... 
, I 

15 20 25 
PRESSURE ALTITUDE (1000 FEET) 

NOTES: 
1. Values given in this chart are based on flight test engine calibration 

data where available and on engine calibration curve No. Inst. 
16472-3 in Pratt and Whitney Special Operating Instrudions No. 
01-115 dated April 1951, revised June 15, 1951, (modified to agree 
with existing flight test results). All values include RAM available at 
the speeds noted. 

2. Do not use high blower if carburetor air temperature exceeds 15°C 
(approximately 60°F). 

30 

Figure A2·11. Engine Calibration Chart - High Blower - Brake Horsepower Vs Altitude 

Changed 16 July 1962 
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Appendix T.O. lC-118A-l 

• 

ENGINE CALIBRATION CURVE - ALTERNATE FUEL GRADE 
NACA STANDARD DAY 

MODEL: C-11SA 
DATA AS OF: 2-15-59 
DATA BASIS, RIGHT TEST 

SEA LEVEL 

NOTES: 

5 

1. Do no. use high blower if car­
buretor air temperature exceeds 
15·C (approximately 6Q°F). 

2. Cruise powers are the some as 
for 115/ 145 grade fuel . 

PRESSURE ALnTUDE 11000 FEETI 

ENGINE{S): R2BOO-S2W 
FUEL GRADE, 10011 30 

CAUTION 

Use of this alternate grade fuel for 
takeoH is not desired for normal op­
eration. 

Figure A2- 12. Engine Calibration Curve - Alternate Fuel Grade 

A2-22 Changed 16 July 1962 



T.O. le-1I8A-l Appendix I 

MINIMUM FUEL FLOW _ AUTO RICH OPERATION 

MODEL, C-lllA 
DATA BASIS, P & W SPECIFIC 
OPERATING INSTRUCTION AS OF 6-15-62 

:E .. .. 

:E .. .. 

2500 

2400 

2300 -H1lH1lH 

2200 -H1lH1lH 

2600 

2500 

2400 

2300 

2100 

2000 

1900 

. 
1800 

ENGINES, (4) R2800-52W 
FUEL GRADE: 115/145 
ALTERNATE FUEL GRADE: 100/130 

Noles, 
1. If fuel flows in 

auto rich exceed 
values shown 
chart, mixture con­
Irol may be adjusl-

CHART BRAKE HORSEPOWER - LOW RATIO 

ed manually. 

Fuel flow gages 
must be main­
tained in calibra­
tion. 

auto rich exceed 
values shown on 
chart, mixture con-
Irol may be 
eel manually. 

Fuel flow go 
must be m 
,ained in 

1800 1900 

AAl - l1 

figure A2- ' 3. Minimum fuel flow - Auro Rich Operalion 

Changed 16 July 1962 A2-23 



Appendix I 

MODEL: C-llSA 
DATA AS OF: 6-15-62 
DATA BASIS: ESTIMATED 

T.O. 1 C-lISA-1 

ESTIMATED FUEL CONSUMPTION FOR CRUISE POWERS­
LOW BLOWER 

NOTE: 
Fuel flow increments to be added 
to fuel flow for best economy, when 
operating at a given BMEP drop_ 

BHP 

ENGINES: (4) R2800-S2W 
FUel GRADE: 115/145 
ALTERNATE FUEL GRADE: 100/130 

AAI-12 

figure A2-J4. Estimated Fuel Consumption for Cruise Powers - Low Blower 

A2-24 Changed 16 July 1962 



MODEL: C~118A 
DATA AS OF: 6-15.62 
DATA BASIS: ESTIMATED 

T.O. IC·lISA·I Appendix I 

ESTIMATED FUEL CONSUMPTION FOR CRUISE POWERS­
HIGH BLOWER 

NOTE: 
Fuel flow increment to be added 
to fuel flow for best economy, when 
operating at a given BMEP drop. 

8HP 

ENGINES: (4) R28DO-52W 
FUEl GRADE: 115/145 
ALTERNATE FUEL GRADE: '00/130 

Figure A2-J5. Estimated Fuel Consumption for Cruise Powers - High Blower 
AAl-13 

Changed 16 July 1962 A2·25 



Appendix I 

MODEL: C-IISA 
DATA AS OF: 6-15-62 
BASED ON: CALCULATED DATA 

• 
NOTE: 

T.O. lC-llSA-l 

BHP-RPM SCHEDULE - LOW BLOWER 
MANUAL MIXTURE ADJUSTMENT 

12 BMEP DROP FROM BEST POWER MIXTURE ENGINES: (4) R2800·S2W 
FUEL GRADE: 115/145 
ALTERNATE FUEL GRADE: 100/130 

SAMPLE PROBLEM: 
For part throttle BHP's the manifold 
pressure must be obtained from the 
BHP-manifold pressure schedule. 

A. Carburetor air temperature = 10°C. 
B. Pressure altitude = 10,000 feet. 
C. Desired power = 1050 BHP. 
E. Required RPM = 1945. 

AA1-24S 

Figure A2-16. BHP - RPM Schedule - Low Blower 

A2-26 Changed 16 July 1962 
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MODEL: C-118A 
DATA AS Of; 6--15-62 
DATA BASIS: FLIGHT TEST 

BHP-MAP SCHEDULE - LOW BLOWER 
MANUAL MIXTURE ADJUSTMENT 

12 BMIP DROP FROM BEST POWER MIXTURE 

PRESSURE ALTITUDE 
(1000 fEET) 
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CARaURETOR AIR TEMPERATURE (·C) 

SAMPLE PROBLEM: 
A. Carburetor air temperature = -20·C · 
B. Pressure altitude = 4000 f •• t. 
C. Part throttle BHP = 600 BHP. 
D. Prellure oltitude = 4000 feet. 
E. Carburetor air temperature = - 20·C. 
F. Manifold pressure = 27.9 in . HG. 

ENGINES: (4) R2100-s2W 
FUEL GRADE: 115/ 145 
ALTERNATE FUEL GRADE: 100/ 130 
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Appendix I T.O. lC-1I8A-l 

MODEL, C-118A 
DATA AS OF, 6-15-62 

BHP-RPM SCHEDULE - HIGH BLOWER 
MANUAL MIXTURE ADJUSTMENT 

12 BMEP DROP FROM BEST POWER MIXTURE 
BASED ON, CALCULATED DATA 

Q . 

A2-28 

NOTE, 
For part throHle BHP's the manifold 
pressure must be obtained from the 
BHP-manifold pressure schedule. 

Figure A2-18. BHP - RPM Schedule - High Blower 

ENGINES, (4) R2800-52W 
FUEL GRADE, 1151145 
ALTERNATE FUEL GRADE, 100/130 

Changed 16 July 1962 
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MODEL: C-l1SA 
DATA AS OF: 6-15-62 
DATA BASIS: FLIGHT TEST 

BHp.MAP SCHEDULE - HIGH BLOWER 
MANUAL MIXTURE ADJUSTMENT 

12 BMEP DROP FROM BEST POWER MIXTURE 

PRESSURE ALTITUDE 
(1000 FEET) 

CARBURETOR 
AIR TEMPERATURE 

(eC) 

SAMPLE PROBLEM. 

A. Carburetor air temperature = 10·C. 

B. Pressure altitude = 10,000 feet. 

C. Part throttle BHP = 1040 BHP. 

D. Pressure altitude = 10,000 feet 

E. Carburetor air temperature = lOoe 

F. Manifold pressure = 34.2 in . Hg 
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ENGINES: (4) R2800-52W 
FUEl GRADE: 115/ 145 
ALTERNATE FUEL GRADE: 100/ 130 
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