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T~iese formulae are consi:lered applicable to aircraft engines ha~ring inte~ral 
superchargin~ lvithout aftercoolino, and using gasoline introduced at the entrance 
tc tiie supercharger. Such engir.es are normally desionated e.s single and tvro 
speed engines. Correction formulae for engines having two stage or exhaust 
turbo su~,ercnarbino will not be discussed since the correctiori formulae for these 
en~ines are involved, and insufficient experience has been ob+ained with their 
apl~lication. Corrections for engines having a high degree of integral super- 
char~ing will be discussed in general terms only and no specific formulae will 
be presented. 

The correction formulae and methods listed are empirical and subject to error ciue 
to conditions beyond the scope of known corrections. i3sa~;e has indicated, however, 
that the correction for-r*iulae listPd will provide a satisfactory approxi~nation of 
power output under standard conditions. 

II GF'~d~'RAL 

For simplicity, the formulae or discussior, will bs presented under two sections: 

Section A- rormulae applicable to unsupercharged engines and to 
engines havirig a low degree oi supercharging, i.e., less 
than 5~0 f't.~sec. irnpeller tip s~eed at norr.~al rated speod. 

Sectian B- Items for which corrections are desired for'en~ines haJin~ 
a high degree of superchargin~, i.e., greater than 500 £eet 
per second. Such corrections will be based upon data ob- 
tained on the particular tyre of engine. 

Note: The value of 500 ft.~sec. is arbitrary and permits inclusion of unsu~er- 
charged en~ines and engines having a low degree of superch~rgin~ in the sam~ class 
since the effect of the superchar~er ~ressure ratio upon correction factors 
for engines with a low degree of supercharging is almost negligible. 

IIII FORMUI.AE 

SECTICN A- UNSiTPERCHJ~RGID ENGIISES OR LESS T~iAN 500 FT./SEC. TIP SYEED 

1. Pa.rt Throttle Horsepower Correction Formulae 

Applicable to operation at con.tant ma.nifold pressure and constant speed 
regardless of degree of supercharging. ror correction at constant speed and fixed 
throttle, the formulae under section III A-1 should be used. 

Case I 
HPS = :iF i 	460 + t~i 

460 + t~$ 

Where HPS  = Corrected HP at standard carburetor air temper~ture 

HP i  = Cbserved or brake HF' at observed carburetor air temp. 

tci = Observed carburetor sir temperature, °F. 

t~$  = Standard carburetor air temperature, ° F. (6Q°F. 
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Case II - For air cooled engines only 

iiY $  = Hr i 	460 + t~ l 	460 + ti 

	

460 + t~ s 	460 + ts 

'JVhere t i  = Observed cooling ~.ir terzperature - °F. 

ts = Standard coolin~ air temperature -°F. (60°F. at sea 
level) 

Note: `Ihe coolin~ correction formula is applicahle only to simil~r cooling in- 
staliations, i.e., installations ha.vin~ generall ,y similar air flow condit:ons. For 
even this type of installation, it is necessary that the cylinder temperature 
actuAlly vary wi±h the cooling air temperature and controlled coolin~, such as con 
trol of coolin f7 air pressure, will preclude the use of a correction factor of this 
nature . 

2• Full Throttle Horse Power Correction Formulae 

AF~plictzble to engines navir,g no supei • ci~argin~ or su~,erctla.r~ing less t}ian 
500 feet ~~er second impeller tip speed at norm~l rated engine speed. 

Case I 

Hr s  = HP i 	460 + t~ i  x 	B$ 

460 + t cs 	rci + g i  -pv 
Where AP S  = Oorz•ected full throttle r.orser~ovrer at standard 

carburetor air teTr.?~erature and pressure. 

HP i  = Observed or Bra~e Horsepower. 

Fci. = Observed ~tat,~c carburet~r scoop pressure in 
inches ~~b. relative to atmos~neric pressure. 

B S  = Standard Ba.rometric Pressure (29.92"Hg. at sea level) 

B i  = Observed_ Barometric Fressure - inches H~. 

Pv = Gbserved vapor pressure - inches ~i~. 

t~ i  = Cbser~red carburetor air temperature -°F. 

t~ S  = Standard carburetor air te*noerature -°F. (60~F. s.t 
~ 	 sea lev~l~ 

Case II -~'or air cooled engines only 

HY S  = Hr i 	460 + t~ i 	460 + t i  x 	B~ 
460 + t~s 	460 + ts 	Pci + g. 

1 ~Pv 

u~here t i  = Cbserved cooling air temperature, °F. 

ts  = S tandar d coolin~ air temperature, °F. (6~°r'. at sea 

level) 

I1ote: The cooling correction formulae is applicabl~ onl~ ✓ to similar cooling 
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