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OIL DILUTION AND COLD S.TARTIDTG 
OF 

AIRCRA~'T ENGINE'S 

INT RODUC T I ON 

Oil dilution has within the past year become e ►  very much disouased sub~eat, 
especially since the operation of 1&rge numbers of airaraft izi Northern regions. 
I~any tests have been run both in laboratory cold rooms and in the field, e ►nd 
considerable data.have been accuA►ulated. Unfortunately, there has been no 
yardstiak by ~ahioh to run these tests or interpret the date ► . It has often been 
found necessary before entering into any discussion to first define the terms 
~vhich were being used, and then disauss methods and proaedures so that a con~on 
ground for an intelli~ent discussion could be obtained. Diluted oil swmples 
have been taken from a~ny locations, aamelys ~he engiae's sump, the oil cooler 
drain plug, bottom of the oil tank, "Y" drain valQe, etc. Dilution has also 
been determined by viscosimeter, distiilation, speaiPia gravity, bubble tube, 
and other methods. Therefore the committ.ee wishes to submit the Pollowing 
definitions e~nd methods for detenaination of oil dilution in eiircraFt enginea, 
with the ultimate desire of ha.ving these definitions and method acoepted e ► s a 
standerd procedure. 
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OIL DILUTION AND COLD STARTIN(3 
Ob' 

AI RC RAFT ENG INES 

_+' 	I DEF IN IT I ONS 

A. Oil Dilution System - The meahaniem b3~ which dilution is sdded to 
the ubriaation system in or.der to reduce the viscosity nnd pour 
point of the lubrication oil. 

B. Diluent - A substance which reduces the visaosity and pour point of 
an eng~ne's lubrication oil. 

C• Pour Point Depressant - A substance which when added tc an engine 
ub r aatin~ o 	n relatively low concentrations will reduoe its 

pour point by retarding the formation oF a rigid wax structure. 

D. Mixturo - The mixture of the engine lubricating oil and diYuent. 

E. Per Cent of Dilution (or amount) - The amount of diluent in the 
ture expressed in who e n-am ers, i.e. a mixture consi sting of 

thirty pe.rts of diluent and seventy parts of oil by volume is a 
thirty per cent mixture and its dilution shall be laiawn e ►s thirty 
per cent. Percentage of dilution shall not be measured as the 
amount of diluent with respect t o the original amount of oil. 

I I DdETHOD OF DETE idVIINAT I ON 

Engines are diluted, primarily, to reduce the viscosity and pour point 
~ 	 of the lubricating oil so as (1) to enable the engine to be aranked at 

a reaaone.ble speed using a reasonable amount of power to accomplish ~nis, 
and (2~ to insure th~t the lubricating oil will circulate continuousl,y 
wh.en the engine ~tarts to run under its own powe r. The diluent in the 
case of e~ircraft engines is usue~lly aviation fuel. • The f~zel is introduced 

. to some part of the oil syste*_n and its miaing with the lubricating oil is 
nacomplished by the oil and ~'U91 entering the engine's oil pump, and then 
being splashed abou~tin the engine. Obviously, due to the operati.ng 

~ temperature of the bearings and the crankce~se structure in genere~l, the 
lighter ends of the fuel wili tend to be driven off during the dilution 
prnceee. As a re$ult, the fuel which remains in the oil as diluent m~y 
be oF a different character than that.fuel which enters. Hence, lubricating 
mixturms containing in one case fresh fuel and in the second case an eqaal 
e~mount of fuel that has passed through the engine's lubricating system 
will not have the same viscosity although the.ir component mixture percentages 
a re the ee ►me . 

da originally stated, the engine knows only the viscosity of the oil and 
viscosities are normally determined ~t 100°F and 210°F. The viscosit3 ►  of 
the oil e.t eny temperature is usually obta.ined by plotting on ~.STrd temperature 
viscosittj paper the viscosity obtained at these temperat~ares and drawing 

' 	 tnru the points a straight line. This may be done for any oil and the 
slopes of the resulting lines may.vary considarably between oils. Fortiu~ately, 

~ 	 howeveri.for Army-°lavy ~pproved aviation engine oils the viscositf limits 
at 100°F and 21~~F are quite clo~e and hence the extrapolat~d viscosity 
betwean different brand oils of the same grade at low temperatures do not 

~~ 	 va ry too much and can be negleated for all practical purposes. 
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