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c E $ $ 	I 	FOREWORD 

	

°`~' °~ 	Theee formulae are considered applicable to sircraft engines having integral auperchar in 

	

g°e~ e. 	without aftercooling, and ueing gasoline introduced at the entrance to th~ supercharger or 

	

~v?~E 	directly into the cylinders. Such engines are normally designated as single g~ L~r p  dpeld enginea. 

	

~ e a ~ 	Correction for[oulae for engines having two atage or exhauat turbo aupercharging rill not be 

	

0 o'e~ 	discusaed. Correctione for enginea having a high degree of integral aupercharging Mill be 

	

,,.2-_ 	diacusaed in general terma only and no apecific formulae will be preaented. 

	

~ 	c 
tloa. 

	

aa°~ 	 The correction formulae and methoda lieted are empirical and aub~ect to error due to condi- 

	

ov= ~ 	tione beyond the scope oP knov ►n correctiona. IIsage hae indicated, hoMever, that the correc- 

	

E ~ p~ 	tion formulae listed xill provide a eatisfactory approaimation of porer output under 

	

°o E«- 	8t8ndard conditiona. 

	

` o E ~ 	II fiENERAL 
o~EO 

	

° E~ ~ 	For eimplicity, the formulae or discuaaion will be preaented under two aectiona: «o~o 

	

~~9-'~ 	 Section A- Formulae applicable to unaupercharged engines and to enginea 

	

c ~ w E 	 having a low degree of eupercharging, i.e., leea than 500 ft./aec. 

	

~~4 a = 	 impeller tip apeed at normal rated apeed. 
~ ~« 

	

'o~m ~ 	 Sectlon B- Itema for which corrections are deaired for enginea having a high 

	

g T o ~ 	 degree of eupercharging, i, e., greater than 500 ft. /aec . Such 

	

~ e~ o 	 correctiona Mill be based upon data obtained on the particular type 

	

~ Y ~ ~ 	 engine. 

	

~~ n~~̀, 	 Note: The value of 500 ft./aec. is arbitrary and permita inclusion of aneupercharged englnee 

	

~r:o 	and enginea having a lox degree of supercharging in the eame claae eince the ePfect of the 

	

w'~ p a 	aupercharger pressure ratio upon correction factors for enginea with a low degree of super- 

	

e« ~ o 	charging ia almost negligible. 
~o«r o 

	

'_` o o 	ZII FORMQLAE - 4°~.. . 

	

~~ c~ 	 SECTION A- IINSIIPERCHARUED EN(iINES Cffi LESS THAN 500 FT/SEC TZP SPEED 
~°~'o 

	

°no$~ 	 1. Part Throttle HorsepoKer Correction Formulae opa` 

	

~ o ~ L 	 Applicable to operation at constant manifold preeaure and cw~etant apeed regardless 

	

~.,, 	aP degree of aupercharging. For correction at conatant speed and fixed throttle, the formulae 

	

r r 	 under eection ZII A-1 should be used. of'~° 
« p 

	

-~~s 	 Case I 
~'~E~ 

	

« 3~ ~ 	 HPa = HPi 	1160 ~F tci 
•~ « 

	

y ~ g 	 460 + t~s 
.~..n 

	

~y~° 	 Where HPe  = Corrected HP at standard carburetor air temperat~se nooa 

	

o!'- e 	 HP1 = Obserned brake HP at observed carburetor sir temperature 
~o~~ 

	

~

~ o tl 	 tci ° Obaerved carburetor air temperature, ~F, 

	

~~~ 	 t C 8 	3tandard carburetor a i r t e m p e r a t u r e, ° F, ( 6 0~ F. a t a~ a l e~ e l) 

	

a~9 ~ 	 Caae II - For sir cooled engines only 	
R~ R F~~~ ~ 

	

g-̀ - ~ 	 HP6 = HPi 	460 + t~i 	460 + ti 	 ~~'" ~ 

	

~
$$ ~ 	 ~ 	 4~0 + tCe 	a o~+~ ta 

	

~ r 	 G 

	

c• :  ò f 	 Where ti = Obaerved cooling sir temperature -°F. 	~ V ~  0 F c~~ 
o°e°r 

	

~ ~ E,-~~ 	 te = Standard cooling sir tee~perature -°F, (60°F, at sea level ) 

	

o r~C'~ 	 Notes: The cooling correction formula is applicable only to eimilar cooling installations, 

	

~
~° u ` 	i.e.,  inatallations having generally similar sir Plox conditiona, For even thia type of 

	

~ e~ 	installation, it ie neceasary that since cylinder sir temperature Mill vary xith cooling air 
temperature,any controlled cooling, such aa control of cooling air preaeure, will preclude 

, 	~ 	 the uee of a correction factor of this nature. 

	

~ 	 When the correction factor in the preceding formulae exceeds 5~, Indicated Horsepower may be 
substituted for Observed Brake Horsepower for more precise results. All definitions remain the 
same with the addition af FHP (Friction H rsepower at the observed condition~, Therefore the 
formulae become HPs = ~(HP i  +FHP) X 1~ 0 +t~ i  - FHP~ 	,~~ ,~.~ 	~~,,,~y q,~,;~~, ~. ry ~.~ h; , 	.,  

+Lrc 	~.r G~' 	~ ~ 	%~ 	~t. ~. 	. ._, _ . . , 	. ~ tii 
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2 
2. Full Throttle Horse Power Correction Formulae 

Applicable to enginea having no aupercharging or supercharging leas than 500 feet 
per second Smpeller tip speed at normal rated engine apeed. 

Case I 

HPB = HP i 	460 -}- t~ i  x 	gs 

0~} ~t~s Pci + B1 'pv 

Where HPs = Corrected full throttle horsepower at standard carburetor 
alr temperature and pressure. 

HP1  = Observed Brake Horsepower at observed carburetor air temperature 

Pci = Obaerved static carburetor scoop pressure in inchea Hg, 
relative to atmoapheric pressure. 

Bs  = Standard Barometric Pressure (29.92"Hg, at sea level} 

B1  = Obeerved Barometric Presaure - inches Hg, 

p~ = Observed vapor pressure - inches Hg. 

t~ i  = Observed carburetor air temperature -°F. 

tC e = Standard carburetor air temperature -~F. (60~F. at sea level) 

Case II - For air cooled engines only 

HPS  = HP1 	460 + t~ i 	460 + ti x 	Bs 
4~i- t~ s 	4~0 + t a  Pci ~f- B~ -pY 

Where ti = Observed cooling air temperature, ~F. 

te  = Standard cooling air temperature, ~F. (60~F, at sea level) 

Notes: The cooling correction formulae is applicable only to similar cooling inetallations, 
i.e., inatallations having generally similar air flow conditions. For even this type of 
inatallation, it ie necessary that since cylinder air temperature will vary Hith cooling air 
temperature any controlled cooling, such as control of cooling air pressure, will preclude 
the uae of a correction factor of this nature. 

When the correction factor in the preceding formulae exceeds 5jo, Indicated Horsepower may be 
substitut ed for Observed Brake Horsepower for more precise results. All .definitions remain the same with the additio ❑ of FHP (Friction H rsepower at the observed condition). Therefore 
the formulae beCOme HP S  = ~(HP i +FHP) .{ k60+t C1 	Bp 	~ 

4 0~+ t~s  x ci Bi =p~ - FHP 

SECTION B- ENGINES HAVING A HIGH DEGREE OF INTEGRAL SUPERCHARGING 

The uae of simplified formulae for enginea coming under this category is not satisfactory 
since the error involved in making the assumption may be greater than the correction Factor 
thus determined. The nature of the correction formulae will also be dependent upon the 
nature of the engine, and actual data are generally required to permit an intelligent applica- 
tion of correction formulae. In dealing with engines having a high degree of supercharging, 
it is considered necessary that corrections be applicable for the following items when engine 
data or adequate empirical formulae are available, and that the points of reference, i,e., 
standard conditions, be firmly established. 

1. The atandard pressure at the inlet to the air throttle or carburetor shall be zero 
inches static presaure above standard atmosphere, and a correction shall be applied for the 
effect of variation in inlet pressure upon the full throttle manifold preasure and also for 
the reaulting effect of change in full throttle manifold pressure upon full throttle horaepower. 

2. The standard air inlet temperature ahall be standard atmospheric temperature, A correction 
shall be applled for the effect of inlet temperature upon full throttle horsepower. A correc- 
tion shall also be applied for the effect of inlet temperature upon full throttle manifold 
pressure and for the resulting effect of this manifold preasure change upon full throttle 
horsepower. 

3. The engine RPM shall be maintained at desired values, otherwise a correction may be made 
for the effect of change in engine RPM upon full throttle horsepower and full throttle mani- 
fold pressure. An additional correction for the effect of this manifold pressure Change upon 
full throttle horsepower shall then be made. 

~ 
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